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It is becoming clear that the comorbidity of depression and cardiovascular disease does not occur
by chance but rather is an inevitable consequence of the relationship between the conditions. Depres-
sion in patients with cardiovascular disease is a significant risk factor for developing symptomatic and
fatal ischemic heart disease. Moreover, depressed patients have a higher than expected rate of sudden
cardiovascular death. Therefore, appropriate treatment of patients with depression and cardiovascular
disease cannot be restricted to considerations of either depression or cardiovascular disease in isola-
tion. The tricyclic antidepressants (TCAs) have various effects on the cardiovascular system, includ-
ing Type IA antiarrhythmic activity that has been associated with an increased risk of mortality
in post–myocardial infarction patients. The selective serotonin reuptake inhibitors (SSRIs) are not as-
sociated with adverse cardiac effects. The SSRI paroxetine was compared with a therapeutic level of
the TCA nortriptyline in a randomized, controlled study and demonstrated a benign cardiovascular
profile, while the TCA induced a significantly higher rate of serious adverse cardiovascular events.
On the basis of this favorable cardiovascular profile, the SSRIs should therefore be the preferred
choice for the treatment of most patients with comorbid depression and cardiovascular disease. Inves-
tigation of putative pathophysiologic mechanisms linking depression and cardiovascular mortality,
such as the role of platelet activation, will form the basis for further investigation of antidepressant
treatments in order to establish if the antidepressants have a beneficial effect on the prognosis of car-
diovascular diseases. (J Clin Psychiatry 2001;62[suppl 8]:19–22)

I
but rather is an inevitable consequence of the combined
conditions. Studies have indicated a higher than expected
incidence of major depression in patients who have either
angiographic evidence of cardiovascular disease or have
experienced a myocardial infarction (MI) up to 10 days
previously.1,2 Post-MI patients have an incidence of 18%
for meeting the criteria for major depression and an inci-
dence of 27% for having significant depressive symp-
toms.2 In a 1-year follow-up of patients with documented
coronary artery disease (CAD), Carney et al.3 showed that
major depressive disorder is an important independent risk
factor for the occurrence of major cardiac events. There-
fore, depression could be considered a risk factor for car-
diovascular morbidity and mortality to be viewed in addi-

tion to other factors such as elevated cholesterol, hyperten-
sion, and obesity. As pathophysiologic models are devel-
oped, it seems that depression and cardiovascular disease
should no longer be considered 2 discrete conditions that
can occur parallel to each other—rather, they interact at
both an etiologic and a phenomenological level. Further-
more, management of cardiovascular patients with depres-
sion would be improved by considering the effect of treat-
ment interventions on both conditions concomitantly.

DEPRESSION AND SYMPTOMATIC
AND FATAL ISCHEMIC HEART DISEASE

It is a long-standing and well-replicated observation that
depressed patients have a higher rate of sudden cardiovas-
cular death than the general population. In the 1930s, be-
fore somatic treatments were available, Malzberg4 compared
the mortality of patients with melancholia with age-matched
cohorts in the general population. In every age group, there
was a significant increase in mortality attributable to sud-
den cardiovascular death in melancholic patients compared
with the general population (Figure 1). This finding has been
replicated in both the United States and Europe.5–8

Depression in early life can also be a predictor of the de-
velopment of symptomatic and fatal ischemic heart dis-
ease. The Glostrup study conducted in Scandinavia9 fol-
lowed 730 individuals with or without depression over 27
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years. Individuals with a history of cardiac disease within
2 years of entering the study were excluded. Over the
course of 27 years, there was a higher rate of both symp-
tomatic ischemic disease and total cardiovascular mortal-
ity in subjects with depression at baseline compared with
subjects without depressive symptoms (Figure 2). Other
epidemiologic studies of depression and cardiovascular
disease show that depression remains a risk factor for the
development of cardiovascular disease, after controlling
for cardiovascular risk factors such as smoking, weight,
cholesterol level, and family history.9–14

Depression post-MI is also associated with a high rate
of cardiovascular mortality. This observation was first
made in a sample of 222 consecutive patients evaluated at
5 to 15 days after MI and then followed up for 18 months.15

Using a modified version of the National Institute of Men-
tal Health Diagnostic Interview Schedule,16 16% of pa-
tients were identified as meeting DSM-III-R criteria for
major depressive disorder. By 6 months post-MI, 17% of
depressed patients had died owing to cardiovascular causes
compared with 3% of nondepressed patients. The risk of
increased cardiac mortality was not restricted to individu-
als who were classified with major depression. At 18
months post-MI, patients who did not fulfill the criteria for
major depression but who did have Beck Depression In-
ventory scores greater than 10 had the same mortality rate
as patients who had major depression (17%).17 Intriguingly,
those patients with ventricular premature depolarizations
and high Beck scores had a mortality rate of around 50%.

TREATMENT OF DEPRESSION IN
PATIENTS WITH CARDIOVASCULAR DISEASE

Given that there is accumulating evidence for a rela-
tionship between depressive illness and cardiovascular
mortality, and data suggest that treatment of depression
might reduce cardiovascular risk, it is necessary to con-
sider the safety of antidepressant agents for patients with
cardiovascular disease in order to identify effective and
safe treatment options. The cardiovascular effects of tricy-

clic antidepressants (TCAs) are well characterized. Stud-
ies of therapeutic plasma levels of TCAs in depressed
patients with and without cardiovascular disease have
demonstrated that orthostatic hypotension is of major con-
cern, particularly in the management of elderly patients,
who are most susceptible to serious injury resulting from
falls.18 Of all the TCAs, nortriptyline carries the lowest
risk of orthostatic hypotension.19 Left ventricular function,
even for patients with severe left ventricular impairment,
does not appear to be routinely affected by TCAs. Tricy-
clic antidepressants similar to procainamide and quinidine
have Type IA antiarrhythmic activity. These agents rou-
tinely slow cardiac conduction, recorded as increases in
PR, QRS, and QTc intervals on the electrocardiogram.
This effect is potentially fatal for patients with preexisting
conduction problems, such as a bundle-branch block.

Until the early 1990s, when considering the treatment
of a depressed patient with cardiac disease, the robust effi-
cacy of TCAs as antidepressants, combined with the pre-
sumed potential for reducing the risk of cardiac mortality
by treating depression, was weighed against the adverse
cardiac effects of the TCAs (e.g., orthostatic hypotension,
slowed cardiac conduction). However, the results of the
Cardiac Arrhythmia Suppression Trial (CAST)20 exposed
serious implications for the use of TCAs in patients with
ischemic heart disease. The CAST was designed to test the
hypothesis that the use of antiarrhythmic agents in post-
MI patients with ventricular irritability would increase
survival. However, the results were, surprisingly, exactly
opposite to the hypothesis: there was a significant increase
in mortality of patients treated with the Type ICa agents
encainide and flecainide or the Type IA agent moricizine,
compared with patients in the placebo group.20,21 Since
TCAs are also Type IA antiarrhythmic drugs, it should be
assumed that they carry a similar risk in patients with is-
chemic heart disease. Moreover, the fact that ischemia is
frequently the etiology of cardiac disease clearly affects

Figure 2. Relative Risk of Acute Myocardial Infarction and
Total Cardiovascular Mortality in 730 Individuals With
or Without Depression Over 27 Yearsa

aReprinted from Barefoot and Schroll,9 with permission. Abbreviation:
CI = confidence interval.
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Figure 1. Death Rates in Involutional Melancholia Compared
With the General Population, 1929–1931a

aReprinted from Malzburg,4 with permission.
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the risk/benefit ratio for the use of TCAs in depressed pa-
tients with cardiovascular disease.

The effectiveness and generally favorable adverse effect
profile of the selective serotonin (5-hydroxytryptamine)
reuptake inhibitors (SSRIs) are now well established in the
treatment of depression. Furthermore, data are now avail-
able to assess whether the SSRIs are a safe alternative to
TCAs in the treatment of patients with depression and car-
diovascular disease. The first study to specifically consider
the safety of SSRIs for the treatment of concomitant depres-
sion and cardiovascular disease was an open study of fluox-
etine in 27 patients with DSM-III-R criteria for major de-
pression, Hamilton Rating Scale for Depression (HAM-D)
score ≥ 16, and heart failure and/or conduction disease and/
or ventricular arrhythmias.22 Forty-five percent of the pa-
tients in this study had a history of previous MI. After 7
weeks of treatment at a dose of up to 60�mg/day, the SSRI
had no effect on blood pressure, cardiac conduction, or ven-
tricular ectopic activity but did induce a statistically signifi-
cant decrease in heart rate of 5 beats/min. No patients with-
drew owing to adverse cardiac events.

One prospective, randomized, controlled study23 has
compared treatment with the SSRI paroxetine with a thera-
peutic plasma level of the TCA nortriptyline in depressed
patients with ischemic heart disease. In this study, 81 pa-
tients with unipolar depression and significant but stable
ischemic heart disease were randomly assigned to receive
either paroxetine (up to 40 mg/day) or nortriptyline doses
to achieve a therapeutic plasma nortriptyline level of 80 to
120 ng/mL during a 6-week treatment period. Patients
were excluded if they had experienced an MI within 3
months of entering the study. Two thirds of the patients had
a history of MI prior to the 3-month exclusion period.
Despite significant cardiovascular disease, patients were
stable with a good cardiac output (mean ejection frac-
tion = 59% by radionuclide angiography) (Table 1). Con-
comitant cardiovascular medication included β-blockers,
angiotensin-converting enzyme inhibitors, calcium chan-
nel blockers, and nitrates. Paroxetine and nortriptyline
were equally effective in the treatment of depression. A re-
mission criterion of a final HAM-D score of ≤ 8 was
achieved in 60% of paroxetine-treated patients and 55% of
nortriptyline-treated patients (intent-to-treat analysis). The

adverse cardiovascular effects of the TCA nortriptyline
were apparent over the 6-week treatment period. Specifi-
cally and predictably in nortriptyline-treated patients, there
was an increase of 11% in mean heart rate (Figure�3),
an increase in orthostatic drop, and a 50% reduction of
ventricular premature depolarizations. Paroxetine did not
cause any clinically significant, sustained changes in blood
pressure, heart rate (see Figure 3), conduction intervals,
or cardiac rhythm. Early withdrawals from the study due
to documented, significant, adverse cardiac events (e.g.,
tachycardia) occurred in 7 patients taking nortriptyline
compared with 1 patient receiving paroxetine.

An open-label pilot study known as the Sertraline Anti-
depressant Heart Attack Trial24 was conducted to gather
information on efficacy, safety, and cardiovascular re-
sponses to treatment with sertraline in patients with post-
MI depression. Patients with major depression and ejec-
tion fraction > 35% were entered into the study 5 to 30
days post-MI. During the 16 weeks of treatment, sertraline
(50–200 mg/day) had no effect on heart rate, blood pres-
sure, cardiac conduction, or left ventricular ejection frac-
tion. On the basis of these positive findings, a randomized,
placebo-controlled study (the Sertraline Antidepressant
Heart Attack Recovery Trial [SADHART]) has been initi-
ated with a follow-up period of 18 months post-MI.

Therefore, studies have shown that, unlike the TCAs,
the SSRIs have a benign cardiovascular profile. However,
owing to the limited number of patients and cardiac con-
duction studies to date, it would be premature to conclude
that SSRIs are safe for the treatment of all depressed pa-
tients with heart disease.

CONCLUSIONS

Treatment decisions for depressed patients with cardio-
vascular disease should be guided by knowledge of the car-
diovascular effects of the available antidepressants. To date,
studies of the SSRIs have shown a benign cardiovascular

Table 1. Cardiac Status of Patients With Major Depression and
Ischemic Heart Disease Treated With Paroxetine or
Nortriptyline for 6 Weeksa

Paroxetine Nortriptyline
Variable (N = 41) (N = 40)

Prior MI, % 61 73
History of angina, % 90 78
Prior CABG, % 37 35
Prior angioplasty, % 42 40
Ejection fraction, % 58 ± 14 60 ± 14
aData from Roose et al.23 Abbreviations: CABG = coronary artery
bypass graft surgery, MI = myocardial infarction.

Figure 3. Change in Heart Rate (beats per minute) in Patients
With Major Depression and Ischemic Heart Disease Treated
With Paroxetine or Nortriptyline for 6 Weeksa

aReprinted, with permission, from Roose et al.23

*p < .01 baseline versus week 2 or week 6.
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profile and have emerged as a safer and effective alterna-
tive to the TCAs in depressed patients with ischemic heart
disease.

Studies have shown that both major and subsyndromal
depression are linked to an increased risk for the develop-
ment of cardiovascular disease. This raises the question of
how patients with comorbid depression and cardiovascu-
lar disease should be identified in the primary care setting
and whether treatment of the depression can reduce the
cardiac risk.

Depression in patients with already manifest cardiovas-
cular disease is a significant risk factor for increased car-
diac mortality. Therefore, management of depressed pa-
tients with a family history of cardiovascular disease and
other cardiovascular risk factors, patients recently identi-
fied with CAD, and patients who are post-MI should be
tailored to reducing cardiac risk. However, there are cur-
rently no data showing that treating depression can actu-
ally reduce cardiovascular mortality—the currently ongo-
ing SADHART and Enhanced Recovery in Coronary Heart
Disease, a cognitive-behavioral therapy trial, should pro-
vide some useful information on whether a pharmacologic
or a psychotherapeutic intervention can reduce mortality.

Recent studies have hinted at the pathophysiologic
mechanisms that may link depression with cardiovascular
mortality. For example, increased platelet activity occurs
in chronically depressed patients.25 Therefore, having de-
pression and an atherosclerotic disease may increase the
likelihood for a platelet-induced ischemic event.26 Alter-
ations in the platelet serotonin system have been described
in both conditions, and, interestingly, the SSRIs appar-
ently can interfere with platelet activation. Pollock et al.27

compared the effects of paroxetine and nortriptyline on
platelet factor 4 and β-thyroglobulin, which were elevated
at baseline in patients with depression and ischemic heart
disease. While nortriptyline had no effect on platelet fac-
tors, paroxetine essentially normalized platelet factor
levels. Depressed patients also have a decreased high fre-
quency heart rate variability, indicating decreased para-
sympathetic tone. Thus, if a platelet-induced ischemic
event occurs, it is more likely to generate ventricular fi-
brillation and consequent sudden death.28

The direction of further study into the most appropriate
treatment of depression in cardiovascular disease will
surely be guided by the results of the SADHART study
and further understanding of the pathophysiology of plate-
let thrombosis and ventricular arrhythmias.

Drug names: flecainide (Tambocor), fluoxetine (Prozac), moricizine
(Ethmozine), nortriptyline (Pamelor and others), paroxetine (Paxil),
procainamide (Procanbid and others), quinidine (Quinidex and others).
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