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General considerations

The concept of depression encompasses a series of
psychopathol ogical disordersthat differ inregard to sympto-
matology, severity, course and prognosis. It isimportant to
individualize these disordersfor abetter understanding of
thefollowing studiesand of their diagnostic management.

Major depressivedisorder, asdefined by CID X *and
DSM 1V 2, may havedifferent clinical characteristics(table
). A specifier that may beemployedindiagnosingthemajor
depressive episode is the presence of melancholic symp-
toms(melancholia), whosemain characteristicisthelossof
interestand pleasureinall or amost all activitiesand alack of
reactivity to usually pleasant stimuli. In these circums-
tances, the depressive mood does not improve, not even
temporarily, when something positivehappens. Yet, at least
three of the following symptoms should be present for the
diagnosis of major depression to be made: depressive
mood qualitatively different fromthenormal, worseningin
the morning, terminal insomnia (to wake up at least two
hours before the usual time), psychomotor retardation or
agitation, anorexiaor significant weight loss (5% of thebody
weight per month), excessive or inappropriate guilt.
Sometimes, however, the depressive disorder isatypical
withmood reactivity, i.e., enhancement of themoodinres-
ponse to real or potential positive events, significant
welight gain, increasein appetite, hypersomnia, sensation of
heavinessintheupper andlower limbs, inadditiontoapro-
longed pattern of sensitivity to interpersonal rejection
resultingin significant social or occupational impairment *2,

Thedysthymicdisorder (dysthymia) ischaracterized
by achronically depressed mood lasting for most of the
day, for the majority of days, and lasting for at least two
years2, Theindividual may note significant reductionin
usual interestsand in self-criticism, frequently seeinghim-
self or herself as uninteresting and incapable. Asthese
symptoms become part of daily life, usually they are not
mentioned by the patient unlessdirectly inquired about by
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the physician 2. Minor depression is characterized by
depressive episodes of at |east two weeksthat do not fulfill
the5criteriarequired for major depression?. Anadjustment
disorder with depressivemood, however, isdirectly associa-
ted with identifiable psychosocial stressing factors and
occurs within three months of the onset of the stressors
and persistsfor upto 6 monthsafter theend of the stressing
factors, not fulfilling thecriteriafor major depression2.On
the other hand, secondary depressionisadirect physiolo-
gica consequenceof ageneral medical conditionor may re-
sult fromtheabuse (or withdrawal) of any substance?.

Studiespoint to apreva ence of 13% and 5% for major
depression and dysthymia, respectively 3, and of 23% for
minor depressive symptoms* in the general population.
Recent studiesshow that depression and anxiety play apre-
ponderant rolein thegenesisand course of cardiovascular
diseases (fig. 1). Severe depressive symptoms have been
associated withanincreaseintherisk of thedevel opment of
acute myocardial infarction (AMI) ®¢, aswell asin early
post-AMI mortality 8. Theroleof stress, excessive preoc-
cupations and aggressive behavior in the development of
cardiovascular diseases has a so been investigated 5°.

Thepresent study aimsto addressthemain featuresof
the association of depression-coronary artery disease
(CAD), considering the great prevalence of these two
entitiesin the overall population and their significant
impact on patients' quality of life.

Depression. Risk factor for the development
ofischemic heart disease

Inafollow-up study of patientswith no history of car-
diac disease, anincreasedfatal or nonfatal risk for CAD was
demonstrated in the patientswith depressive symptoms®.
Another study also verified arisk of the devel opment of
AMI twotimeshigher in patientswith episodes of dyspho-
ria(at least two weeks of deep sadness) and four times hi-
gher inthose patientswith major depression, ascompared
with individual swith no antecedents of depression™*. Inad-
dition, it hasbeen demonstrated that depressionisaninde-
pendent risk factor for the devel opment of ischemic heart
disease, even when therisk factors considered traditional
(smoking, hypertension, hyperlipidemia, sex, age, obesity,
sedentary lifestyle) are controlled 561213,
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Table I — Diagnostic Criteria Depressive Episode

v Five or more of the following symptoms present during the same
period of 2 weeks; a least, one of the symptoms is (1) depressive mood or
(2) lack of interest or pleasure in the activities

1. Depressive mood lasting for most of the day, dmost every day
Marked lack of interest or pleasure in the usual activities
Significant weight loss or gain (5% of the body weight / month)
Insomnia or hypersomnia, amost every day

Thinking and concentration difficulty or indecision

Sensation of uselessness or excessive or inappropriate guilt
Fatigue or lack of energy

Agitation or psychomotor retardation

Recurrent thoughts about death or suicide ideations

© N UM WN

Adapted from ref. 2

Post-AMI depression. Epidemiology (table II)
and prognostic factors

Depressive syndrome has been commonly found in
patientsin the post-AMI period, reaching aprevalence of
45% 15, Among the patients who developed depressive
symptoms, 15% to 33% fulfilled the criteriafor major
depression 18, Thisfinding persisted after a3-month follow-
up, inwhich 33%to 44% of the patients till fulfilled these
criteria*5. Another study carried out with patientsin the
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post-AMI period showed a prevalence of 18% to 27% for
major and minor depression, respectively (accordingtothe
Research Diagnostic Criteria). Fromthesepatients, 77%and
36% still had depressive symptoms after 3 months. In
addition, it was also observed that 17% to 18% of the
patientswith coronary artery diseaseangiographicaly diag-
nosed, with no history of AMI, have findings of major
depression*and 17% of minor depression ™. Itisdescribed
intheliteraturethat patientswith associated comorbidities,
negative experiences during life and familial history of
psychopathol ogies comprise arisk group for the deve-
lopment of post-AMI depression *° (table 11). However,
severity of the cardiac disease does not seemto be directly
relatedtoanincreased risk of post-AMI depression 4, Other
psychosocia factorsthat also seem to influence the post-
AMI depression are stress, social isolation'’, and low
educational level 22 (tablelll).

Studieshave shown that depressionisalso animpor-
tant prognosticfactor in post-AMI patientsrelatingtoasig-
nificant increasein CAD morbidity and mortality 2222,
Depression may doubletherisk for fatal outcomesinindivi-
dualsin the age range of 40-60 yearswith cardiovascular
diseases®. Reportsintheliterature show that major depres-
sion "® and depressivesymptoms® have animportant impact
on the prognosis of hospitalized patientsin the post-AMI
period during thefirst 6to 18 months™#2, Thishigher risk of
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Fig. 1 — Relation between major depression and cardiovascular disease
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Table Il — Predisposing factors for Post-AM| depression
v Associated comorbidities
v Negative experiences in life
v Prevalence of post-AMI minor depression: 27%
v' Familia history of psychopathologies
Table III — Predisposing factors for Post-AMI depression
v Associated comorbidities
v Negative experiences in life
v" Familia history of psychopathologies
v’ Stress
v' Socia isolation
v' Low educational level

death seemsto be equival ent to or even higher than that of
thealready knownrisk factorsfor mortality inischemicheart
disease. Studies have shown that an intense depressive
symptomatology in the post-AMI period isavery good
predictor of mortality 78525, even after exclusion of other
prognostic factors (left ventricular dysfunction and
previous AMI) 78, Recent studies suggest that depressive
symptoms may influence the functionality of CAD more
than the number of impaired arteries?®.

Major depression and the depressive symptoms exert
anegativeimpact, not only on the physical recovery of the
patientsbut a so ontheir functionality. Inafollow-up study
of patientswith CAD, 38% of those who had fulfilled the
criteriafor major depressionreturnedtowork in 3 months,
compared with 63% of the patientswho had not had previ-
ous depression 4,

The association of depressive symptoms and CAD
seemsto be different between the sexes. Two studieshave
shown a higher prevalence of depression among women
with or without CAD 4%, Anincreased trend toward post-
AMI mortality inthefemale sex has al so been observed?®.
Thisfact may berelated to the occurrence of more severe
depressioninwomenwithischemic heart disease?.

Considering the high prevaence of depressionamong
patientswith heart disease, aswell asitsprognogticimpact on
CAD, itisimportant to apprai sethe depressivesymptomsin
these cases, because thefact of not recognizing thesedistur-
bancesimpliesan evenworseprognosisfor thesepatients. It
isworth stressing that some patients may have atypical
depressive symptoms, either predominating symptomssuch
as excessive fatigue and pain, or with complaints such as
hypersomnia, hyperphagia, weight gain, and restlessness.
Another finding that may helpinrecognizingand diagnosing
depressive disordersisthe anxiety component. A study
indicatesthat twothirdsof the patientswith depression have
symptoms of anxiety and that this association leadsto an
increase in the severity and chronicity of the disease, in
addition to adecreasein thetherapeutical response®.

Depression and ischemic heart disease.
Mechanisms of association

Two types of mechanisms may explain therelation
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between depression and cardiovascul ar disease: the psy-
chosocial or behavioral and the physiopathological me-
chanisms. Thelatter involveincreasein platel et aggregati-
on, reductionintheheartrate (HR) variability, and alterati-
onsintheregulation of theautonomic nervous system and
of thehypothal amic-pituitary-adrenal (HPA) axis.

A. Psychosocial mechanisms

Depressed patientstend to adhere lessto medicamen-
tous treatment, to programmed exercises ¥, to smoking
cessation 2, and to dietary changes®”, Some studies have
dsoshownagreeter preva enceof womenand unmarriedindi-
vidualsin the depressed group ®3+%, in addition to agreater
abuse of and dependence on acohol 1 and tobacco . These
factors may significantly contribute to theincreasein
cardiovascular morbidity and mortality in patientswith de-
pressive symptoms.

B. Pathophysiological mechanisms

At least 4 possiblefactors may be related to the patho-
physiologicd mechanisms. increaseintheplatel et activity, ate-
ration in the regulation of the autonomic nervous system,
decreaseintheHR varighility, and dysfunction of theHPA axis.

1. Increase in platelet activity

A recent study using flow cytometry showed an
increasein platelet activity in depressed patients as com-
pared with healthy individuals. Inthisstudy, anincreasein
thebasal platel et activity of 41%inthe depressed group was
observed. Inaddition, anincrement of 24%inthebinding of a
specific substance to sites of the platelet glycoproteinIlla
induced by proclotting endogenous ligands, such as
fibrinogen (MoAbanti-L1BS1), after changing from dorsal
decubitusto the orthostatic position, was also observed %,
Another study also observed ahigher platelet activationin
patientswith CAD and major depression ascompared with
healthy individual s and nondepressed individual s with
CAD, through theincreasein theplasmalevelsof products
secreted by platelets . The mechanism by which this
hyperactivity occurs remains unknown. One hypothesisis
relatedto serotonin (5-HT). Platel et serotonergic stimulusis
known toinduce platel et aggregation and coronary arterial
vasoconstriction through 5-HT , receptors. This vaso-
condtriction occurspreferentially whenadisorder existsinthe
regulatory endothelial mechanisms, asoccursin CAD 3%,
Even though serotonin, when isolated, isaweak platelet-
aggregating agent, it promotes amplification of platelet
reactivity to severa substances, such asthromboxane A2,
catecholaminesandthrombin. Inaddition, throughthe5-HT,
receptors, serotoninincreasestheareaof platel et aggregation
andtherel easeof metabolitesof arachidonicacidinresponse
tolow levelsof other platelet agonists™.

Thefact that depressed patientshaveanincreaseinthe
density of platelet 5-HT , receptors®“° and adecreaseinthe
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density of platelet and cerebral serotonin transporters#-4
hasalso beendescribedintheliterature. Therefore, thiscau-
sesagreater susceptibility of the depressed patientsto plate-
let activation and to coronary arterial vasoconstriction by
serotonergic stimulus through the prolonged exposure of
thishigher number of receptorsto serotonin action.

2. Sympathetic hyperactivity

Several clinical and experimental studiespoint out that
inpatientswith preexistent CAD ventricular fibrillationisthe
most common cause of sudden death, which occurswhen an
electrical stimulus reaches the myocardium during the
repol arization period and surpassestheexcitability threshol d,
triggering an electrical myocardid instability. Thisthreshold
isdecreased in cardiomyopathies, especialy in myocardia
ischemia®’. Another factor related to reductionin theexci-
tability threshold, in human and animal models, isthe sti-
mulus of the sympathetic nervous system 464,

Among patientswith CAD, thosewithmajor depression
have a higher prevalence of ventricular tachycardia as
compared with nondepressed patients 55, One study 52
showed amortality ratefivetimeshigher in patientsunder -
going treatment for supraventricular and ventricular tachyar-
rhythmias, who had depressive symptomsat the moment of
the diagnosis as compared with those who did not havethe
symptoms®2, Increasein theplasmalevel sof norepinephrine
in patients with major depression > and bipolar affective
disorder (depression and mania) %, aswell ashigh urinary
levelsof norepinephrine metabolites®**wereal so observed
when comparedwith thelevelsinhealthy individuals. Other
studies have shown that the presence of melancholic
symptomsincreases even morethe plasmalevels of nore-
pinephrineascompared withlevelsin patientswith dysthy-
miaand mgjor depressionwithout history of melancholia®®*".
In addition, an 8-times higher mortality rate dueto heart
diseasewasfound in patientswith episodes of melancholia
ascomparedwiththegeneral population®.

This sympathetic hyperactivity of the HPA axis may
correspond to the main mechani sm through which depres-
sionisassociated with an increase in sudden desth dueto
ventricular tachycardiain patientswith CAD.

3. Decrease in the heart rate variability

Recent studies have reported that patients with
depression haveareductioninthe HR variability duetoan
increase in the autonomic tonus %%, Thistype of altera
tion of theHR isan independent risk factor for mortality in
post-AMI patients 08!, A decreasein the vagal tonus
reducesthe HR variability and predisposes a patient,
therefore, to the devel opment of ventricular fibrillation,
findingsthat were confirmedinanimal studieswithAMI
experimentally induced 762,

4. Dysfunction of the hypothalamic-pituitary-
adrenal (HPA) axis

Itislong established and well known that excessive
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plasmalevels of corticosteroids cause hypertriglyceride-
mia, hypercholesterolemia, and hypertension. A series of
studiesreportsthat alterationsinthe HPA axisof depressed
patients cause high plasmalevelsof cortisol ¢, Thestress
status caused by depression may lead to ahyperactivity of
the HPA axis due to an increase in the secretion of the
corticotropin releasing hormone (CRH) by the hypothala-
mus % and ahyperresponsivenessof theadrenal cortex to
adrenocorticotropic hormone (ACTH) 6%, Nonsuppressi-
on of the cortisol secretion after administration of exoge-
nous dexamethasone in depressed pati ents was observed
for thefirsttimeby Carrol et a in 1968 . The dexametha-
sone suppression test (DST) is more often altered in
melancholic patients (>50%) than in patients with minor
depression (23%) or with adjustment reactions (10%) L.
Depressed patients without suppression on the DST have
serum levels of noradrenaline significantly higher than
depressed patients with suppression onthe DST 72,

Depression and CAD. Therapeutical mana-
gement

The strong evidence that patients with depressive
symptoms more often develop symptomatic and fatal
ischemic cardiac eventsgeneratesthefollowing basi c ques-
tions: Will thetreatment of depression ater these superior
indices of mortality and morbidity in depressed patients
with CAD?Which isthe best antidepressant for the treat-
ment of these patients?

A. Psychosocial treatment

Psychosocial interventions have proved efficient for
theemotional improvement of patientsandfor thereduction
in post-AMI mortality. Studies have shown that psycholo-
gical support in coronary units ™ and stress management
programs "+ for post-AM| patients have reduced the
depressive and anginal symptoms of these patients. The
symptomatic reduction obtained through a psychosocial
approachmay significantly contributetotheclinical and psy-
chological improvement of these patients.

B. Pharmacological treatment

Tricyclic antidepressants (TAD) have proved to be
cardiotoxic, and their most common noxiouscardiovascul ar
effectisorthostatic hypotension 7 (tablel V). Intwo previ-
ous studies, this noxious effect caused interruption of the
antidepressant treatment in approximately 10% of the
patients without heart disease™ and in 25% to 50% of the
patients with preexistent heart disease ™. Thisorthostatic
hypotension caused by TAD is more marked in patients
with disordersof heart conduction, mainly bundle-branch
block, and in patients with heart failure®. Other studies
report astrong association betweentheuseof TAD and hip
fractures® and a4%increaseintheincidenceof lacerations
and fracturesin patients treated with imipramine ®. In
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Table IV — Cardiovascular effects of the antidepressants

Selective serotonin
reuptake inhibitors

Tricyclic antidepressants

v Orthostatic hypotension
v’ Retardation of the

v'Do not cause orthostatic hypotension
v'Do not interfere with
electric conduction electric conduction
v Quinidine- v'Do not have quinidine
like action like action
v Do not affect left v'Relatively safe
ventricular function even in overdose

addition, orthostatic hypotension may be a precipitant
factor for AMI and stroke®,

Recent studies have shown that TADs have an
antiarrhythmic effect similar to that of the class| A agents
(calcium channel blockers), such as quinidine (table 1V).
Therefore, TADsmay causean extension of theQT, PRand
QRSintervalsin patientswith myocardial lesionsand an
arrhythmogenic effect or exacerbation of the degree of the
bundle-branch block in patients with disorders of heart
conduction %, The results of the Cardiac Arrhythmia
Suppression Trials| and |1 (CAST | and I1) showed that
patientsafter an AMI, prophylactically treated with certain
typesof antiarrhythmic agents, including class|A agents,
showed amorbidity and mortality rate higher than those
treated with placebo®, Considering this, we may attribute
these effectsto the TADSs, because they also act through
that mechanism. Itisgenerally agreed that theuseof TADs
inthefirst 2 or 3 months after an AMI should be avoided
whenever possible because, during this recovery period,
patients are more sensitive to the noxious cardiovascular
effects of these drugs ™.

Duetothelowest potential of noxiouscardiovascular
effects and to the highest safety of their use evenin
overdoses, the selective serotonin reuptake inhibitors
(SSRIs) may show advantagesinthetherapeutical manage-
ment of patients with CAD and depression. Among the
drugs of this class are fluoxetine, paroxetine, sertraline,
fluvoxamine, and citalopram. Incidence of noxiouscardio-
vascular effectsof SSRI isaround 0.0003%, ranging from
electrocardiographic aterationsto arrhythmias, thrombo-
phlebitis and stroke®. It isknown that this class of drugs
does not cause an extension of the PR, QT and QRS
intervals and they do not block the calcium channel s8¢,
unlikethe TADs (table V). Despite being arelatively safe
classof drugs, the SSRIshave agreat potential for medica
mentousinteraction through liver metabolism of cytochro-
me P450, and they may increasethe plasmalevelsof drugs
also metabolized through thisvia, such astheantiarrhyth-
mic agents, TADs and phenothiazines . This could
increase the potential cardiotoxicity of these drugs. In
addition, SSRIs may interfere with the cardiovascular
integrity through amplification of the platel et aggregation
and vasoconstriction in response to serotonergic stimuli,
dueto anincreaseinthe serotonin concentrationin platel et
and cerebral sites®,

248

Arq Bras Cardiol
volume 73, (n° 2), 1999

Itisalsonecessary to consider therisk:benefit ratio of
the use of antidepressant drugsin thetreatment of patients
with CAD and associated depression. For example, studies
have shown that SSRIshaveanti depressant efficacy similar
to that of the TADsin patients under 65 years of age with
moderateto severedepression %%, but littleisknown about
the efficacy of the SSRIsin the elderly and patientswith
heart disease. On the other hand, TADs have been widely
studied and have proved to be greatly effectivein the
treatment of depressionintheelderly. A study indepressed
older patientstreated with nortriptyline (TAD) or fluoxetine
(SSRI) showed a superior index of response in the first
group (67% versus 23%), and thisindex waseven higher in
the patients who had melancholia (83% versus 10%) %.
Another recent double-blind multicenter randomi zed study
compared the efficacy of nortriptyline (TAD) with that of
paroxetine (SSRI) in depressed patientswith CAD¥. Both
antidepressants showed similar efficacy inthetreatment of
depression but the patients treated with nortriptyline
showed asignificantly higher rate of cardiac side effects,
such asincreaseintheheart rateand reductioninthe heart
ratevariability.

Atypical antidepressant agents (with mechanisms of
action different from those of the TADsand SSRIs), such as
bupropion, venlafaxine, mirtazapine, nefazodone, trazodone,
and tianeptine, still lack controlled studies for a better
assessment in regard to the safety of use of these drugsin
patientswith heart disease. Bupropion does not have mgjor
effectsonmyocardia conduction or contractility, but may cau-
se light orthostatic hypotension and increase in blood
pressure (BP) %%, Venlafaxine has been associated with an
increeseinBPandHR, inadditiontohypertriglyceridemia®®,
Mirtazapine seemsto be arelatively safe drug because the
indices of hypertension, orthostatic hypotension and
tachycardiareported were similar to those of the placebo
group %, Until the present moment, there are no reportson
cardiac alterations with the use of nefazodone; we stress,
however, the need for controlled studies. Trazodone, onthe
other hand, does not seem to have effects on the cardiac
conduction when used in therapeutical dosesor eventoxic
doses; however, there are reports of cases of nonsustained
ventricular tachycardia’® and orthostatic hypotension 1%
with the use of thisdrug. Tianeptine seemsto bearelatively
safe drug 1, even though there is no study of depressed
patientswith underlying heart disease.

Evidence existsthat the antidepressant treatment in
patients with depression and CAD has asignificant prog-
nosticimpact ontheevolution of heart disease®%. A study
reports a higher recurrence of AMI in depressed patients
with CAD, who undergo inadequate antidepressant treat-
ment, as compared with those who undergo correct treat-
ment 1%, However, further studiesregarding therisk: benefit
ratio of the use of the diverse classes of antidepressantsin
patientswith CAD arerequired for theadoption of standar-
dized therapeutical management of these patients.
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