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Depression No depression P value
(n=109) {n=396)
Death from any cause 21 . 20 . <0.01
Cardiovascular death 18 B & <0.01
' Sudden death 1 8 0.42
Heart failure 17 5 . <0.01
Myocardial infarction 0 2 0.45
Cerebral infarction 0 1 0.59
Peripheral artery disease 0 1 0.59
Non-cardiovascular death 3 3 .0.08
Infection-related death 1 = 0.32
Surgery-related death 1 0 0.06
Hepatocellular carcinoma 0 1 0.59
Hepatic failure 1 0 - 0.06
Pulmonary hemorrhage 0 o1 - 0.59 -
Hospitalization for heart failure 22 30 <0.01
Hospitalization for unstable angina 2 3 10.31
Hospitalization for revascularization 5 5 0.02
Hospitalization for stroke 0 1 0.58
Hospitalization for refractory arrhythmia 1 3 0.86
Ventricular tachyarrhythmia requiring ICD therapy 3 9 0.77
Hospitalization for other cardiovascular events 1 2 0.61
Abbreviation see in Table 1.
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0 . . '
0 12 24 36 48
Follow-up (months)
Number at Risk
No Depression 396 350 331 304 90
Depression 109 88 73 61 26

Figure 4. Kaplan-Meier curve for the secondary outcome (death from any cause) in cardiovascular inpatients with or without depression.

patients (18%) reached the primary outcome. Kaplan—Meier
curves for the primary outcome are shown in Figure 3. There
was a significantly higher incidence of the primary outcome
in patients with depression than in those without depression.
Causes of death and each cardiovascular event are listed in

Circulation Journal

Table 2. Kaplan-Meier curves for death from any cause are
shown in Figure 4. There was a significantly higher mortality in
patients with depression than in those who were not depressed.

Multivariate analysis showed that patients with depression
had an increased risk of the primary outcome: death from any
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cause and cardiovascular events (HR, 1.98; 95%CI: 1.32-2.98,
P<0.001; Table 3). This risk was independent of whether
patients met the criteria of NYHA functional class III/IV,
LVEF<35% and eGFR <60ml-min~'-1.73m2,

Discussion

The present study has shown that the prevalence of depression
was 22% in hospitalized patients with cardiovascular disease.
ICD/CRT-D implantation, NYHA functional class III/IV at
baseline, unmarried status, and unemployment were associ-
ated with depression. Furthermore, higher mortality and death
from any cause and cardiovascular events were more preva-
lent in patients with depression than in those who were not
depressed. Finally, depression was shown to be an indepen-
dent factor for worsening clinical outcome.

Depression is often comorbid with chronic physical disease.
The World Health Organization World Health Survey reported
that an average of 9.3-23.0% of subjects with one or more
physical diseases, such as angina, arthritis, asthma and diabe-
tes, also suffer from depression.* A large study based on
National Health Interview Survey data of 30,801 US adults
reported that the 12-month prevalence of major depression
was 9.3% in subjects with coronary artery disease, 9.3% in
subjects with diabetes, 8.0% in subjects with hypertension and
7.9% in subjects with congestive heart failure, compared with
4.8% in those with no chronic medical disorder.* Recently,
the American Heart Association recommended routine depres-
sion screening in patients with coronary artery disease using
the 2- and 9-item tests from the Patient Health Questionnaires
(PHQ-2 and PHQ-9).4¢ Sowden et al reported that approxi-
mately 9% of 3,504 screened inpatients in cardiac care units
had positive PHQ-2 scores (=3). Of these patients, 74.1% had
a PHQ-9 score 210, but the details of the patients’ clinical
backgrounds are unknown.*” Previous studies have used sev-
eral methods to measure depression, including the Beck
Depression Inventory, SDS, the Hospital Anxiety and Depres-
sion Scale, and the Centre for Epidemiologic Studies Depres-
sion Scale (CES-D).5# The Sowden et al PHQ-2 cut-off score
was higher than that in general use (22)% to avoid false-nega-
tive results. The prevalence of patients with a PHQ-2 >2 was
at least 15% in the Sowden et al study.*’ In the present study,
22% of all cardiovascular disease inpatients met the criteria
for depression (Zung SDS index score 260).

The prevalence of depression in the present inpatients was
comparable to the prevalence reported previously in Western
countries, but the methods for measuring depression varied. In
the present patients, ICD/CRT-D implantation and NYHA
functional class ITI/IV as baseline were associated with depres-
sion. Previous studies have indicated that ICD implantation
improves quality of life (QOL) in most ICD patients,*5 but
an underlying disease or comorbidity, poor social support, or
ICD-specific problems, such as frequent shocks and poor
understanding of ICD therapy, increase depressive symptoms
and reduce the QOL for ICD patients.®5%-52 This is an impor-
tant problem in clinical practice because the number of ICD
implantations being carried out to prevent sudden cardiac
death is increasing. A meta-analysis showed that depression is
common among patients with heart failure, and substantially
higher rates of clinically significant depression are present
among patients with more severe heart failure.> In the present
study, concomitant use of amiodarone/nifekalant, i.v. inotro-
pics and i.v. vasodilators at the time of the questionnaire was
higher in patients with depression. These findings might be
due to a higher proportion of moderate to severe heart failure

P value

HR (95%Cl)
207 (1.14-3.72)  0.01
4.04 (2.15-7.06)  <0.01
3.26 (1.84-5.76)  <0.01

NYHA class ll/1V
Implantation of ICD/CRT-D
eGFR <60ml-min-'-1.73m=2

LVEF <35% 2.06 (1.03-4.13) 0.04
Depression 2.25(1.30-3.92)  <0.01
Female gender 1.02 (0.55-1.87) 0.94
Age =65 years 0.83 (0.48-1.44) 0.83
Diabetes 1.47 (0.74-2.94) 0.26
Hypertension 0.97 (0.53-1.74) 0.9

HR, heart rate; Cl, confidence interval. Other abbreviations see in
Table 1.

patients among patients with depression. More than half of the
heart failure patients in Japan have non-ischemic etiologies,
unlike in Western countries, where the majority of heart fail-
ure patient have ischemic etiologies.’*% From the present
results, regardless of the etiology, severe heart failure, higher
plasma BNP and higher NYHA functional class were associ-
ated with depression and are risk factors for cardiovascular
events and mortality. The prevalence of heart failure increases
with age, and depression will be expected to rise in coming
years because of the growing elderly population.

Single or widow status was associated with depression. Re-
garding socioeconomic status, the employment rate was lower
in patients with depression, although work status was not a
statistically independent factor for depression. Education also
was not related to depression. Using national survey data,
Inaba et al reported that the depression score according to CES-
D is higher in women, single people, and people with lower
incomes in both Japan and the USA, but there is no association
between education and depression in Japan; however, depres-
sion is inversely related to education in the USA.57 The present
findings that higher prevalences of single people and people
with low employment status, but not level of education, were
seen in patients with depression might be due to certain com-
mon features of Japanese patients with depression.

There are several mechanisms to consider concerning the
relationships between depression and poor outcomes in pa-
tients with cardiovascular disease.¢ First, behavioral problems
decrease patient compliance. Depressive symptoms have been
associated with poor adherence to medications, diet, fluid re-
striction, and exercise as well as poor social support.>555% In
the present subjects, poor social status, such as being unmar-
ried or unemployed, was associated with depression. Poor so-
cial support also has been reported to be independently associ-
ated with worse cardiovascular outcome.®® Second, biological
mechanisms are involved in poor cardiovascular outcomes,
Several events have been associated with these poor outcomes,
including changes in cardiac autonomic tone, activation of the
sympathetic nervous system, enhanced activity of the hypotha-
lamic—pituitary—adrenal axis, and elevated inflammatory and
pro-inflammatory processes.**68 Although depression is as-
sociated with poorer outcome in patients with cardiovascular
disease, its pathophysiologic mechanisms are not completely
understood. In the present study, death due to heart failure and
hospitalization for heart failure were major adverse cardiovas-
cular events, and the rates of these events were significantly
different between patients with and without depression. There
was significantly higher use of spironolactone/eplerenone and
warfarin at discharge in patients with depression than in those
who were not depressed. This difference might be related to a
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higher rate of coexisting heart failure in patients with depres-
sion. Recently Zuluaga et al suggested that the association
between depression and higher long-term mortality in patients
hospitalized for heart failure is explained largely by the pres-
ence of comorbidities, physical inactivity, and disability.5?
Moreover, several reports concluded that therapy for depres-
sion improved depressive symptoms but not cardiovascular
outcomes in patients.5%%6* In the present study, antidepressant
use was higher in patients with depression, but the small rate
of usage of these drugs did not contribute to patient outcomes.
Depression may be merely a surrogate marker of poor progno-
sis but it may be an important marker, especially in patients
with heart failure. The management of depression and cardio-
vascular disease, including proactive follow-up by nurses or
care managers,* intervention with cognitive behavioral ther-
apy, or social support,* is important for improving compliance
and therapeutic outcomes in patients with cardiovascular dis-
ease and depression.

Study Limitations

There were some limitations in the present study. First, this
was a single-center cohort study. The clinical characteristics
of the present patients might not reflect those of general car-
diovascular patients in Japan because the present institution is
a university hospital. The prevalence of coronary heart disease
was only 31%, and half of the patients were in NYHA func-
tional class II-IV. In addition, there was a treatment bias.
Therefore, the present results have limited generalizability in
overall cardiac care. Second, the present patients were not
consecutively enrolled, and many patients who received emer-
gent or intensive care were not enrolled because it was not
possible for them to complete the questionnaire. Moreover,
there was an approximately 50% response rate for the Zung
SDS questionnaire in the enrolled patients. This self-report
20-item written questionnaire was used as a convenient screen-
ing method but was limited by the document return rate from
all subjects and the validity of the responses. From these lim-
ited data, we could not determine the contribution of depres-
sion to clinical condition in several patients with cardiovascu-
lar disease. Third, the questionnaire was not completed before
discharge. The primary aim of the present study was to evalu-
ate the prevalence and distribution of depression in hospital-
ized patients. Moreover, the length of hospital stay ranged
from a few days to several months because cardiovascular
diseases are heterogeneous. For long-term prognosis, an
assessment immediately before discharge might be more
appropriate. Previous research has demonstrated, however,
that depression at the time of hospitalization, not only before
discharge, is associated with poor prognosis in patients with
cardiovascular disease.5-%% Although this problem exists, the
present results demonstrate the importance of assessment at an
early stage of management of cardiovascular patients. Four,
because the number of subjects in the present study was rela-
tively small, subgroup analysis was not feasible. To clarify
these issues, large multicenter clinical investigations that
include several regions in Japan are needed.

Conclusion

The present results suggest that depression is not uncommon
in Japanese cardiovascular inpatients, especially in those with
heart failure or who are on ICD therapy. Depression is associ-
ated with subsequent cardiovascular outcomes or mortality and
may be an important marker of poor prognosis.
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