
∞ healthy mind in a healthy body
(ÓÔÜ˜ ñÁÈc˜ âÓ ÛÒÌ·ÙÈ ñÁÈÂÖ - Tha-
les of Miletus). An ancient saying

that still resonates powerfully in the mod-
ern era for health-related matters. The re-
lationship between body and psyche is a
two-way one. When someone is suffering
from depression, then the whole body may
suffer, with the result that it can be afflicted
more easily by diseases and convalescence
is more difficult.

Introduction

There is a wealth of literature to confirm
the relation between psychiatric disorders
and cardiovascular diseases. Most of the
initial studies concerned the impact that
mental illness, such as chronic stress and
depression, may have on the clinical course
and outcome of cardiac diseases, including
myocardial infarction, worsening of angi-
na, the occurrence of dangerous arrhyth-
mias, and sometimes even sudden cardiac
death.1-3 Apart from the possible unfavour-
able effects on clinical manifestation and
prognosis, depression is recognised by epi-
demiologists as an independent risk factor
for coronary artery disease, with the same
weight as smoking, arterial hypertension
and hyperlipidaemia.4

The concept that depression also ex-
erts an unfavourable effect on heart fail-
ure (HF) was not studied and documented
until quite a lot later. Depression is a chro-
nic condition, and is associated with a re-

striction of physical and social function
equal to or even greater than that caused
by other common chronic disorders. It is
also associated with increased mortality.
Reviews of the literature confirm that de-
pression is more common in patients with
HF than in the general population.1

The aim of this review is to describe the
relation that may exist between depression
and HF. The analysis of this relation was
based on various studies and was steered
by an attempt to answer three basic ques-
tions:

1. What are the pathophysiological me-
chanisms responsible for this relationship?

2. How should we clinically evaluate
this population and what is the prognosis?

3. Prevention and therapy: what is the
target?

Pathophysiological mechanisms and causes

The possible pathophysiological mecha-
nisms and aetiological factors for the simul-
taneous manifestation of the two diseases
may be investigated with the aid of various
scientific studies. So far, there is a relative
consensus among investigators as to the
fact that no specific aetiological factor has
been isolated, but rather that many factors
have been found to contribute to the de-
velopment of depression in individuals
with HF.

In more detail, certain genetic, patho-
physiological, psychosocial and environ-
mental factors have been recognised and
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designated as possible links in the chain (Table 1).5-7

An important question that arises from the study of
these factors is whether and to what extent depression
has an aetiological relationship with the appearance
and development of the HF syndrome, or whether it
is a coexistent entity and simply one of the many clini-
cal manifestations of the syndrome. From the analysis
of the individual factors that arise in turn, it appears
that this relationship is a two-way one. Namely, some-
times HF leads to the occurrence and development of
depression, and sometimes the same pathophysiologi-
cal mechanisms lead to the appearance of both condi-
tions. Despite the plethora of data available so far, it
seems that further studies are probably necessary for
the full investigation of the this relationship.

As regards the genetic factors, recent studies have
determined that the same genetic polymorphisms are
involved in the development of depression and car-
diovascular disease. The G protein beta 3 825T-allele
has been connected with depression8 as well as with
arterial hypertension,9 one of the most significant risk
factors for HF. An interaction between the G protein
beta 3 825T-allele and the D allele of the angiotensin-
converting enzyme gene probably plays a role in the
genesis of both diseases.

As regards the pathophysiological factors, an in-
crease in circulating catecholamine levels has been ob-
served in both diseases, with the result that depression
is aggravated in patients with HF. A basic common
mechanism is the consequent inflammation, with high
levels of circulating proinflammatory cytokines, which
cause and are caused by the depression syndrome and
subsequently play a decisive role in the development of
HF.10 Specifically, increased levels of cytokines, espe-
cially interleukin-6 (IL-6), interleukin-1 (IL-1), and tu-
mour necrosis factor alpha (TNF-·), have been found
to have an unfavourable effect on cardiac function. Of
interest is a study by Parissis et al,11 who studied the ex-
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pression of circulating proinflammatory (TNF-· and
IL-6) and anti-inflammatory cytokines (IL-10), and of
the soluble apoptosis mediator Fas ligand in patients
with chronic HF and symptoms of depression. Accord-
ing to the findings of the study, patients with symptoms
of depression showed significantly higher levels of
TNF-· and soluble Fas ligand, as well as significantly
lower levels of IL-10, compared with patients who did
not have depression. In the authors’ opinion, a dysregu-
lated cytokine network, together with the activation of
signalling molecules for the apoptosis mechanism, ap-
pears to be involved in the pathophysiology of chronic
mental stress and depression in patients with HF.

A similar study by Ferketich et al12 investigated the
correlation between the proinflammatory cytokines IL-
6, IL-1‚ and TNF-· in patients with and without symp-
toms of depression, as evaluated by the Beck Depres-
sion Inventory (BDI) scale, taking a score ≥10 as the
threshold for the presence of depression. After apply-
ing appropriate multiple linear regression models, the
investigators found that TNF-· had a significant posi-
tive correlation with BDI score, as well as with a sub-
parameter of BDI score that estimates the depressive
disposition independently of physical signs and symp-
toms. They concluded that there is a dependency be-
tween depression and the activation of proinflammato-
ry cytokines, which may promote disease progression
and increase mortality in patients with HF.

In addition, major depression seems to be corre-
lated with disturbances of platelet function, with an
increase in the expression of the 5HT2 and II‚/III·
receptors, elevated levels of ‚-TG PF4, and increased
calcium mobilisation, contributing to a condition of
hypercoagulability and hyperviscosity, which exacer-
bate HF.13 Moreover, there seems to exist a broader
and more generalised disturbance affecting the im-
mune system, which reinforces immunological stimu-
lation and cellular immunity, as indicated by a distur-
bance of the T1:T2 lymphocyte ratio; the latter is also
correlated with the prognosis in patients with depres-
sion and HF.14

On the other hand, it has been shown that psy-
chosocial factors, such as stressful everyday situations,
non-compliance with drug therapy, deviation from di-
etary guidelines, refusal to exercise, may unfavourably
affect depression, with the additional result of further
exacerbating HF.15

Finally, environmental factors, such as familial
and social surroundings, often contribute significantly
to the occurrence of depression in patients with HF.
Family members and associates may not understand

Table 1. Indicative common pathophysiological mechanisms of
depression and heart failure.

ñ common genetic predisposition
ñ increased platelet activation
ñ inflammatory agents
ñ increased catecholamine levels
ñ increased serotonin levels
ñ non-compliance with medication
ñ deviation from dietary guidelines
ñ refusal to exercise/sedentary lifestyle
ñ poor familial and social support
ñ ischaemia due to stress



the temperament of HF patients and can end up im-
posing a further emotional burden upon them, with
feelings of insecurity and rejection.

Clinical data

Evaluation of depressed patients with HF

The frequent appearance of a depressive symptomatol-
ogy, as well as its exacerbating effect on the prognosis
of patients with HF, means that its diagnosis should be
made without delay and patients with such a significant
mental disturbance should undergo a thorough evalua-
tion.16 The diagnosis of a depressive syndrome requires
the presence of five or more of the following symptoms,
according to the recommendations of the Diagnostic
and Statistical Manual of Mental Disorders:17 a) insom-
nia or hypersomnia; b) diminished interest or pleasure
from activities; c) excessive or inappropriate guilt, feel-
ings of worthlessness; d) loss of energy or fatigue; e) di-
minished concentration or indecisiveness; f) decrease
or increase in appetite and resulting weight loss or gain;
g) psychomotor retardation/agitation; h) recurrent
thoughts of death, suicidal ideation, or suicide attempt
(see Table 2 for mnemonic).

These symptoms should be present almost daily for
a period of about two weeks, and at least one of the
symptoms should be either bad mood, or loss of interest
or enjoyment and should represent a pathological
change in the mental sphere in relation to a previously
healthy mental state. The evaluation of depression in
the patient with HF requires an understanding of the
risk factors. These risk factors include: female sex, pre-
vious episode of depression, family history of depres-
sion, lack of social support, and loss of an important
role in life. This information may be obtained during a
full interview with the patient.18

The official diagnosis of depression is made after
the patient is interviewed personally by the psychiatrist;
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however, there are many available questionnaires that
are completed by the patient or the clinical physician
with a view to detecting any depressive symptomatology
(Table 3).16 For example, Zung’s Self-rating Depres-
sion Scale,19 with the 20 questions shown in Table 4, is
one of the most reliable scales and is used in most stud-
ies and research. It is also available in more than 30 lan-
guages and has wide cultural applications.20 These
study instruments are sensitive to changes arising from
depression and are thus useful for the processing and
quantification of the depressive burden. Despite these
benefits, the greatest risk of diagnosis associated with
the selection of depressed patients includes the likely
recording of false positive results. In patients with HF,
the difficulty in diagnosis is even greater, because the
physical symptoms of depression can be confused with
the symptomatology of HF. To reduce this danger, pa-
tients with a positive depression result should undergo
a more through interview with a specialist, in order to
confirm or to rule out depression.

Clinical outcome

For almost two decades now, the correlation between
depression and cardiovascular disease has been
recorded in the international literature.4,7 Published
studies provide ample data that define the relation-
ship between depression and cardiac disorders. There
are data highlighting the incidence of depression in
patients with coronary artery disease (CAD), showing
correlations between depression and mortality in pa-
tients with documented CAD and between depres-
sion and mortality in populations with and without
CAD.21,22 Significant depression has been reported in
15-22% of patients who suffer from cardiovascular
disease, while 65% of the same population show mild
symptoms of depression.2 In other studies, depression
has been established as an independent risk factor
that contributes to a poor outcome and to mortality
in patients with CAD.23 However, more recent re-
search interest has turned towards the possible con-
nection between depression and HF. From recent re-
views of the literature it appears that 5 million Ameri-
cans suffer from HF and around 400,000 new cases of
HF are diagnosed annually, while the incidence of
depression among HF patients ranges from 24-42%.
Other studies suggest that depression is common in pa-
tients with chronic HF, with a prevalence that ranges
from 13% to 77%, according to the diagnostic method
used and the population characteristics.24,25

In Greece, the prevalence of HF reaches 0.3-2%

Table 2. Symptoms of depression (SIG E CAPS + MOOD mne-
monic).

S sleep (insomnia or hypersomnia) 
I interests (diminished interest or pleasure from activities) 
G guilt (excessive or inappropriate guilt, feelings of worthless-

ness) 
E energy (loss of energy or fatigue) 
C concentration (diminished concentration or indecisiveness) 
A appetite (decrease or increase in appetite, weight loss or gain) 
P psychomotor retardation/agitation 
S suicide (recurrent thoughts of death, suicidal ideation, or

suicide attempt)
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Table 3. Most important questionnaires for the evaluation of depression in patients with heart failure.

Evaluation scales Description Score

Zung Self-Rating Depression Scale (ZSDS) Provides quantitative evaluation of depression. <50: no depression
Includes 20 questions that assess emotional, 50-59: mild depression
psychological, and physical “burden”. Five of the 60-69: moderate to strong
20 questions determine physical symptoms. depression

>70: severe depression

Beck Depression Inventory (BDI) Consists of a questionnaire with 21 questions 0-13: normal range
designed to monitor depressive symptoms. 14-19: mild form
Only 5 of the questions refer to physical 20-28: moderate
symptoms, while the remaining 16 reflect 29-63: severe depression
non-physical symptoms of depression.

Center for Epidemiologic Studies One of the most common questionnaires >20:  evaluates depressive
Depression Scale (CES-D) for the detection of depression, which assists feelings and behaviours 

in determining the depressive burden. during the preceding week

Geriatric Depression Scale (GDS). Consists of 15 questions; developed as a basic 0-14: no depression
measure for the assessment of depression in 15-30: denotes depression
subjects of advanced age.

Hamilton Depression Rating Scale (HDRS) One of the most widely accepted scales for 0-7: normal range (or in 
the evaluation of depression. Includes 17 clinical remission)
questions that assess symptoms of depression ≥20: at least moderate
that last more than 1 week. degree of depression

Hospital Anxiety And Depression Scale (HADS) Consists of 14 questions, of which 7 assess 0-7: normal range
anxiety and the remaining 7 assess depression. 8-10: borderline value for
A basic innovation that comes with HADS depression
is that it can easily rule out symptoms that ≥11: depression
might arise from other illnesses.

Table 4. Zung self-rating depression scale.19 The patient’s choices are scored in accordance with the numbers given.

Make check mark (√) in appropriate column A little of the time Some of the time Good part of the time Most of the time

1. I feel down-hearted and blue 1 2 3 4
2. Morning is when I feel the best 4 3 2 1
3. I have crying spells or feel like it 1 2 3 4
4. I have trouble sleeping at night 1 2 3 4
5. I eat as much as I used to 4 3 2 1
6. I still enjoy sex 4 3 2 1
7. I notice that I am losing weight 1 2 3 4
8. I have trouble with constipation 1 2 3 4
9. My heart beats faster than usual 1 2 3 4

10. I get tired for no reason 1 2 3 4
11. My mind is as clear as it used to be 4 3 2 1
12. I find it easy to do the things I used to 4 3 2 1
13. I am restless and can’t keep still 1 2 3 4
14. I feel hopeful about the future 1 2 3 4
15. I am more irritable than usual 1 2 3 4
16. I find it easy to make decisions 4 3 2 1
17. I feel that I am useful and needed 4 3 2 1
18. My life is pretty full 4 3 2 1
19. I feel that others would be better off if I were dead 1 2 3 4
20. I still enjoy the things I used to do 4 3 2 1

Scoring: <50 – normal values; 50-59 – mild form of depression; 60-69 – moderate to strong depression; >70 – severe depression.



in the general population and 8-16% in those aged
over 75 years, while 1-5 new cases per 1000 popula-
tion are added each year. At the same time, a large
percentage of the general population without cardio-
vascular disease also seems to suffer from depression.
More specifically, a recent study by Panagiotakos et al
found that 21% of men and 27% of women had mild
depression, while 4% of men and 6% of women had a
symptomatology of severe depressive syndrome.26 As
regards the coexistence of depression and HF, al-
though data for Greece are lacking, the international
literature in recent years has shown a great focus of
research interest, with an increased number of publi-
cations involving patients with depression and HF.
Vaccarino et al27 found that 35%, 33.5% and 9% of a
sample of HF patients aged over 50 years had mild,
moderate, or deep depression (old definition), re-
spectively, while Jiang et al28 found that 13.9% of pa-
tients with HF satisfied the criteria for significant de-
pressive syndrome during an 18-year follow up.

With regard to prognosis, in a meta-analysis29

that included 36 studies of patients with depression
and HF, although there was heterogeneity in the dia-
gnostic methods used for the evaluation of depressive
syndrome (self-rating questionnaire, interview with
psychiatrist, medical history), in the follow-up dura-
tion (from 6 months to 4 years), and in the endpoints
(mortality, need for transplant, readmission to hospi-
tal), it appeared that patients with depression and HF
are associated with a twofold risk of cardiac death
and any cardiac event. In another interesting study of
prognosis in patients with HF, 302 of the 1006 pa-
tients qualified as depressed based on the Beck De-
pression Inventory (BDI), with a BDI total >10.
After a mean follow-up time of 971 ± 730 days, pa-
tients with BDI totals 5-9, 10-18 and >19 had 21%,
53% and 83% greater mortality, respectively, com-
pared with those who had a total <5 (p<0.001). In
this study, too, depression was shown to be an inde-
pendent prognostic index of mortality, together with
advanced age, HF of ischaemic aetiology, a history of
diabetes mellitus, and a higher New York Heart As-
sociation (NYHA) class.30

A recent study by Parissis et al31 assessed the clin-
ical and prognostic value of depression measurement
scales (Beck Depression Inventory, Zung Self-rating
Depression Scale) in combination with levels of brain
natriuretic peptide (BNP) in patients with HF. A to-
tal of 155 HF patients completed questionnaires for
the evaluation of depression and functional capacity,
and underwent BNP measurement and a 6-minute

walk test. They were then followed for 6 months for
cardiovascular events, including death from any cause
or rehospitalisation for HF decompensation. The au-
thors concluded that patients with HF and symptoms
of depression have impaired physical activity associat-
ed with excessive hormonal activation. Of the scales
and questionnaires studied, the Zung SDS appeared
to be an independent predictor of the clinical out-
come, especially in patients with elevated BNP levels.
The combination of these two methods offers a prac-
tical means for risk stratification in patients with con-
gestive HF.

Prevention and treatment

As described above, depressive symptoms in patients
with HF are strongly associated with a drop in func-
tional capacity, with an increase in the risk of hospi-
talisation and high mortality. Given such evidence,
experts suggest that reducing the depression load in
HF patients can improve their health and quality of
life.32 Even among HF patients who are not de-
pressed, it would be useful and valuable to determine
which patients have a high risk of developing depres-
sion, in order to make it easier to determine the need
for intervention to reduce the incidence of the condi-
tion. Recent studies support the concept that depres-
sion prevention programmes can be effective and can
prevent inauspicious developments.33

Psychosocial therapy

The most effective psychosocial therapy for depres-
sion is cognitive-behaviour therapy (CBT).34 CBT
presupposes that patients are active participants in
the treatment and that there are mutual interactions
between events around them, their thoughts, and
their behaviour. With CBT, clinical physicians are en-
couraged to control both thoughts and those events
that can lead to depression. Patients are more easily
guided to discover their problem, to understand the
depressed condition in which they live, with the ulti-
mate aim of taking appropriate measures against it. It
appears that depressed patients with HF often have
difficulty evaluating their own functional capacity.35

The clinical physician should assist those patients to
reveal the irrational thoughts they often express and
should encourage them to counter those thoughts by
providing precise information about the real func-
tional possibilities that are associated with their phys-
ical and social activity.36 All such efforts can amelio-
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rate the pathological psychological condition and lead
to a more positive approach to improving health and
quality of life.

Pharmaceutical therapy

Before the selection of an antidepressant drug for a
patient with HF, the efficacy, adverse effects, and
possible interactions must all be taken into considera-
tion. Specific studies report that there are only slight
differences in efficacy, not only between drugs within
the same category, but also between the categories
themselves. In addition, no difference has been found
between the treatment of mild and moderate depres-
sion.37,38 Consequently, efficacy plays a secondary
role, while the side effects of antidepressant drugs
and their interactions with other medications become
of primary importance. This is particularly true in pa-
tients with HF, given that they are more likely to be
elderly, and to suffer from other morbid conditions
whose treatment involves the use of additional med-
ication.39

Two large categories of antidepressants are the tri-
cyclic antidepressants and the selective serotonin reup-
take inhibitors. The standard tricyclic antidepressants
should be avoided because of adverse effects, such as
hypotension, arrhythmias, and disturbances of myocar-
dial contractility (Table 5). Hypotension has a special
place as an adverse effect of antidepressant drugs.40,41

In a study by Glassman et al, of the 15 patients with HF
who were given imipramine, 7 developed severe ortho-
static hypotension. A severe proarrhythmic reaction,
resulting in the appearance of life-threatening arrhyth-
mias, has also been reported as a complication of tri-
cyclic antidepressants.43 Finally, for the patient with
HF the effect of an antidepressant drug on myocardial
contractility is of particular importance. However, in
the small number of patients included in the various
studies, antidepressant medications were not proven to
have any significant effects on left ventricular contrac-
tility.40,44,45
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In contrast, the newer category of selective sero-
tonin reuptake inhibitors—which includes fluoxetine,
fluvoxamine, citalopram and paroxetine—appears to
guarantee safer treatment, without the adverse effects
described above for tricyclic antidepressants, and
should be considered the treatment of choice, since
these drugs have no anticholinergic properties and so
their proarrhythmic action is very limited.39,46

Nevertheless, there are scant data regarding the
efficacy and safety of antidepressant treatment in car-
diovascular diseases, and they mainly concern coro-
nary artery disease, whereas studies of the treatment
of depression in HF are at a very early stage. The first
report of the administration of serotonin reuptake in-
hibitors to patients with HF was published quite re-
cently and involved paroxetine. The study showed the
benefit on the levels of depression and quality of life
in the paroxetine group compared with controls (69%
reversion from depressive syndrome vs. 23% in con-
trols).47 Another randomised trial (SADHART), which
examined the administration of sertraline to patients
with acute coronary syndromes, showed that the treat-
ment of depression in those patients could be success-
ful, without complications or any troubling increase in
cardiovascular events.48

Also of interest is the SADHART-CHF (safety
and efficacy of sertraline for depression in patients
with congestive HF) trial, a multi-centre, prospective,
randomised, double-blinded study that was designed
to evaluate the safety and efficacy of sertraline in the
treatment of major depression in patients with HF, as
well as the effect of antidepressant therapy on cardiac
events and the morbidity and mortality of those pa-
tients.49 The study enrolled 469 patients aged ≥45
years with major depression and chronic HF (left ven-
tricular ejection fraction ≤45%, NYHA class ≥II),
who were randomised to sertraline or placebo (treat-
ment duration 12 weeks) combined in both groups
with psychological support from nursing staff spe-
cialised in depression. The patients were followed for
a period of 6 months. The primary clinical endpoints
were a change in the severity of symptoms of depres-
sion, mortality and morbidity. The first results were
presented at the 13th annual congress of the Heart
Failure Society of America,50 where the investigators
reported that, while sertraline was safe with respect to
major cardiac events, patients with HF and depres-
sion did neither better nor worse with the treatment
in question than with placebo. As regards secondary
clinical endpoints, the sertraline group had better
scores on the Kansas City Cardiomyopathy Question-

Table 5. Side effects of antidepressant drugs on the cardiovascular
system.

Hypotension
Hypertensive crisis
Arrhythmias
Prolongation of QT interval
Bradycardia/tachycardia
Increase/decrease in prothrombin time
Disturbances of myocardial contractility



naire and the Hamilton Depression Scale. The sertra-
line group had a lower incidence of HF deterioration
leading to hospitalisation (8% vs. 12% for placebo,
p:NS). However, the study did not have the statistical
power to evaluate overall mortality, hospital readmis-
sions, or mortality from HF.

In view of the above findings concerning adverse
effects and interaction between antidepressant drugs
and those used to treat HF, the choice of drug should
by definition be made with care.

Choice of treatment methods

CBT is preferable when most of the following condi-
tions apply: 1) the depression is not severe; 2) the de-
pression is not chronic; 3) the characteristic features
of psychosis are absent; 4) there was a positive response
to CBT during a previous and transient depressive peri-
od; 5) CBT services are available; 6) there is a medical
contraindication for drugs; 7) drug treatment alone has
not been effective; and 8) there are complicated psy-
chosocial factors.18

In contrast, administration of antidepressant me-
dication should be considered under any of the fol-
lowing terms: 1) the depression is severe; 2) the de-
pression is chronic or repeated; 3) the characteristic
features of psychosis are present; 4) there has been a
previous positive response to medication; 5) there is a
history of hereditary depression; and 6) the patient is
incapable of participating in the work required for
psychotherapy.

Conclusions

The determination of risk factors, an understanding
of the pathophysiological mechanisms, evaluation of
the clinical data, and prevention through optimisation
of the cardiological and psychiatric therapeutic strate-
gies emerge as crucial for these patients. Prompt di-
agnosis and treatment of both HF and depression can
avert further pathophysiological consequences for the
heart and brain. Special emphasis should be given to
the inspection of such a case, with primary aim the
improvement of this damaging physical and psychoso-
cial condition. Additional attention should be paid to
the cardiac consequences of antidepressant medica-
tion and often the psychosocial therapy of patients
with HF. Thus, taking into account the incidence of
adverse effects of tricyclic antidepressants in relation
to selective serotonin reuptake inhibitors, the latter
should be considered the treatment of choice.

Finally, perhaps today we should adopt the fol-
lowing motto: a healthy mind and a healthy heart.

References

1. Anda R, Williamson D, Jones D, et al. Depressed affect,
hopelessness, and the risk of ischemic heart disease in a co-
hort of US adults. Epidemiology. 1993; 4: 285-294.

2. Carney RM, Freedland KE, Sheline YI, Weiss ES. Depres-
sion and coronary heart disease: a review for cardiologists.
Clin Cardiol. 1997; 20: 196-200.

3. Whooley MA. Depression and cardiovascular disease: heal-
ing the broken-hearted. JAMA. 2006; 295: 2874-2881.

4. Frasure-Smith N, Lesperance F, Talajic M. Depression fol-
lowing myocardial infarction. Impact on 6-month survival.
JAMA. 1993; 270: 1819-1825.

5. Joynt KE, Whellan DJ, O’Connor CM. Why is depression
bad for the failing heart? A review of the mechanistic rela-
tionship between depression and heart failure. J Card Fail.
2004; 10: 258-271.

6. Carney RM, Howells WB, Blumenthal JA, et al. Heart rate
turbulence, depression, and survival after acute myocardial
infarction. Psychosom Med. 2007; 69: 4-9.

7. Lesperance F, Frasure-Smith N, Talajic M. Major depression
before and after myocardial infarction: its nature and conse-
quences. Psychosom Med. 1996; 58: 99-110.

8. Lee HJ, Cha JH, Ham BJ, et al. Association between a G-
protein beta 3 subunit gene polymorphism and the sympto-
matology and treatment responses of major depressive disor-
ders. Pharmacogenomics J. 2004; 4: 29-33.

9. Poch E, Gonzalez D, Gomez-Angelats E, et al. G-Protein be-
ta(3) subunit gene variant and left ventricular hypertrophy in
essential hypertension. Hypertension. 2000; 35: 214-218.

10. Parissis JT, Fountoulaki K, Paraskevaidis I, Kremastinos D.
Depression in chronic heart failure: novel pathophysiological
mechanisms and therapeutic approaches. Expert Opin Inves-
tig Drugs. 2005; 14: 567-577.

11. Parissis JT, Adamopoulos S, Rigas A, et al. Comparison of
circulating proinflammatory cytokines and soluble apoptosis
mediators in patients with chronic heart failure with versus
without symptoms of depression. Am J Cardiol. 2004; 94:
1326-1328.

12. Ferketich AK, Ferguson JP, Binkley PF. Depressive symp-
toms and inflammation among heart failure patients. Am
Heart J. 2005; 150: 132-136.

13. Serebruany VL, Glassman AH, Malinin AI, et al. Platelet/en-
dothelial biomarkers in depressed patients treated with the
selective serotonin reuptake inhibitor sertraline after acute
coronary events: the Sertraline AntiDepressant Heart Attack
Randomized Trial (SADHART) Platelet Substudy. Circula-
tion. 2003; 108: 939-944.

14. Redwine LS, Mills PJ, Hong S, et al. Cardiac-related hospi-
talization and/or death associated with immune dysregulation
and symptoms of depression in heart failure patients. Psycho-
som Med. 2007; 69: 23-29.

15. Kallistratos MS, Dritsas A, Laoutaris ID, Cokkinos DV.
Chronotropic and neurohumoral markers for the evaluation
of functional capacity in patients with impaired left ventricu-
lar function. Hellenic J Cardiol. 2008; 49: 26-32.

16. Spiraki C, Kaitelidou D, Papakonstantinou V, Prezerakos P,
Maniadakis N. Health-related quality of life measurement in
patients admitted with coronary heart disease and heart fail-

A.K. Dimos et al

416 ñ HJC (Hellenic Journal of Cardiology) 



ure to a cardiology department of a secondary urban hospital
in Greece. Hellenic J Cardiol. 2008; 49: 241-247.

17. Radloff LS. The CES-D scale: a self-report depression scale
for research in the general population. Appl Psychol Mea-
sure. 1977; 1: 385-401.

18. Depression Guidelines Panel. In: Depression in Primary
Care: Detection and Diagnosis: US Department of Health
and Human Services. Public Health Service. 1993: AHCPR
publication no. 93-0550.

19. Zung WW. A self-rating depression scale. Arch Gen Psychia-
try. 1965; 12: 63-70.

20. Zung WW. Factors influencing the self-rating depression
scale. Arch Gen Psychiatry. 1967; 16: 543-547.

21. Garg R, Packer M, Pitt B, Yusuf S. Heart failure in the 1990s:
evolution of a major public health problem in cardiovascular
medicine. J Am Coll Cardiol. 1993; 22: 3A-5A.

22. Musselman DL, Evans DL, Nemeroff CB. The relationship
of depression to cardiovascular disease: epidemiology, biolo-
gy, and treatment. Arch Gen Psychiatry. 1998; 55: 580-592.

23. Friedman MM, Griffin JA. Relationship of physical symp-
toms and physical functioning to depression in patients with
heart failure. Heart Lung. 2001; 30: 98-104.

24. Havranek EP, Ware MG, Lowes BD. Prevalence of depres-
sion in congestive heart failure. Am J Cardiol. 1999; 84: 348-
50, A9.

25. Skotzko CE, Krichten C, Zietowski G, et al. Depression is
common and precludes accurate assessment of functional sta-
tus in elderly patients with congestive heart failure. J Card
Fail. 2000; 6: 300-305.

26. Panagiotakos DB, Pitsavos C, Chrysohoou C, et al. Inflam-
mation, coagulation, and depressive symptomatology in car-
diovascular disease-free people; the ATTICA study. Eur
Heart J. 2004; 25: 492-499.

27. Vaccarino V, Kasl SV, Abramson J, Krumholz HM. Depressive
symptoms and risk of functional decline and death in patients
with heart failure. J Am Coll Cardiol. 2001; 38: 199-205.

28. Jiang W, Alexander J, Christopher E, et al. Relationship of
depression to increased risk of mortality and rehospitaliza-
tion in patients with congestive heart failure. Arch Intern
Med. 2001; 161: 1849-1856.

29. Rutledge T, Reis VA, Linke SE, Greenberg BH, Mills PJ.
Depression in heart failure: a meta-analytic review of preva-
lence, intervention effects, and associations with clinical out-
comes. J Am Coll Cardiol. 2006; 48: 1527-1537.

30. Jiang W, Kuchibhatla M, Clary GL, et al. Relationship be-
tween depressive symptoms and long-term mortality in pa-
tients with heart failure. Am Heart J. 2007; 154: 102-108.

31. Parissis JT, Nikolaou M, Farmakis D, et al. Clinical and prog-
nostic implications of self-rating depression scales and plas-
ma B-type natriuretic peptide in hospitalised patients with
chronic heart failure. Heart. 2008; 94: 585-589.

32. Fulop G, Strain JJ, Stettin G. Congestive heart failure and de-
pression in older adults: clinical course and health services use 6
months after hospitalization. Psychosomatics. 2003; 44: 367-373.

33. Ahmed A, Allman RM, Kiefe CI, et al. Association of consul-
tation between generalists and cardiologists with quality and
outcomes of heart failure care. Am Heart J. 2003; 145: 1086-
1093.

34. Krishnan KR, George LK, Pieper CF, et al. Depression and
social support in elderly patients with cardiac disease. Am
Heart J. 1998; 136: 491-495.

35. Zich JM, Attkisson CC, Greenfield TK. Screening for de-
pression in primary care clinics: the CES-D and the BDI. Int
J Psychiatry Med. 1990; 20: 259-277.

36. Papathanasiou G, Tsamis N, Georgiadou P, Adamopoulos S.
Beneficial effects of physical training and methodology of ex-
ercise prescription in patients with heart failure. Hellenic J
Cardiol. 2008; 49: 267-277.

37. Krittayaphong R, Cascio WE, Light KC, et al. Heart rate vari-
ability in patients with coronary artery disease: differences in
patients with higher and lower depression scores. Psychosom
Med. 1997; 59: 231-235.

38. Pitt B, Zannad F, Remme WJ, et al. The effect of spironolac-
tone on morbidity and mortality in patients with severe heart
failure. Randomized Aldactone Evaluation Study Investiga-
tors. N Engl J Med. 1999; 341: 709-717.

39. Hansten PD, Horn JR. Hansten’s and Horn’s Drug Interac-
tions Analysis and Management. Vancouver: WA: Applied
Therapeutics; 1997.

40. Murray L, ed. Physician’s Desk Reference. 56th ed. Mont-
vale, NJ: Medical Economics; 2002: 1685.

41. Roose SP, Glassman AH, Attia E, et al. Cardiovascular ef-
fects of fluoxetine in depressed patients with heart disease.
Am J Psychiatry. 1998; 155: 660-665.

42. Glassman AH, Johnson LL, Giardina EG, et al. The use of
imipramine in depressed patients with congestive heart fail-
ure. JAMA. 1983; 250: 1997-2001.

43. Roose SP, Glassman AH, Giardina EG, et al. Nortriptyline in
depressed patients with left ventricular impairment. JAMA.
1986; 256: 3253-3257.

44. Edwards JG, Anderson I. Systematic review and guide to se-
lection of selective serotonin reuptake inhibitors. Drugs.
1999; 57: 507-533.

45. Walley T, Pirmohamed M, Proudlove C, Maxwell D. Inter-
action of metoprolol and fluoxetine. Lancet. 1993; 341: 967-
968.

46. Rasmussen SL, Overo KF, Tanghoj P. Cardiac safety of
citalopram: prospective trials and retrospective analyses. J
Clin Psychopharmacol. 1999; 19: 407-415.

47. Gottlieb SS, Kop WJ, Thomas SA, et al. A double-blind
placebo-controlled pilot study of controlled-release paroxe-
tine on depression and quality of life in chronic heart failure.
Am Heart J. 2007; 153: 868-873.

48. 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.

49. Jiang W, O’Connor C, Silva SG, et al. Safety and efficacy of
sertraline for depression in patients with CHF (SADHART-
CHF): a randomized, double-blind, placebo-controlled trial
of sertraline for major depression with congestive heart fail-
ure. Am Heart J. 2008; 156: 437-444.

50. O’Connor C. Safety and Efficacy of Sertraline for Depression
in Patients with Congestive Heart Failure (SADHART-
CHF). Heart Failure Society of America 2008 Scientific
Meeting; September 22, 2008; Toronto, ON. Late Breaking
Clinical Trials I.

Depression and Heart Failure

(Hellenic Journal of Cardiology) HJC ñ 417


