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without. Our results suggest that ICD shocks may
contribute to the persistence of depression in ICD
patients.

Bilge et al. reported that depression score
according to the Hospital Anxiety and Depression
scale was significantly higher in patients with
recent shocks (within last 6 months) than in
those without (any shocks occurring more than
6 months previously).”® Our results showed no
significant difference in the presence of recent
shock (within 6 months) between patients with
and without depression at the 2-year time point.
The proportion of patients who received ICD for
secondary prevention was quite different between
our study and Bilge's study (22% vs 71%),
and the rate of patients with recent shock in
Bilge’s study was twice as high as that in our
study. This inconsistency may be partially due
to differences in the backgrounds of the patients.
It remains unclear whether the length of time
elapsed between ICD shocks is associated with
depression.

The relationship between the time since
implantation and QOL has been investigated in
several studies, but most research was unable to
assess the effect of ICD therapy status on QOL
because of an insufficient number of shocks during
rather short follow-up periods.* In this study,

we found no relationship between time since
implantation and the occurrence of depression.

Limitations

There were several limitations inherent to this
study. First, all subjects enrolled in this study were
hospitalized patients and were heterogeneous.
More than half had newly implanted ICDs,
and their clinical status varied. Consecutive
inpatients admitted over 8 months were entered
into the study to minimize selection bias. Data
concerning clinical conditions at the time of ICD
therapy were not available. In addition, there
was treatment bias, including pharmacotherapy.
Furthermore, the number of subjects was relatively
small, and therefore subgroup analysis was not
feasible.

Conclusion
Depression is not uncommon among patients
who meet criteria for ICD implantation and
persists over time particularly when functional
status is impaired. Depression is associated with a
higher incidence shock therapy.
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Depression and Outcomes in Hospitalized Japanese
Patients With Cardiovascular Disease
~ Prospective Single-Center Gbservational Study —

Tsuyoshi Suzuki, MD; Tsuyoshi Shiga, MD; Kazue Kuwahara, MD; Sayaka Kobayashi,
Shinichi Suzuki, PhD; Katsuji Nishimura, MD; Atsushi Suzuki, MD; Hisako Omori, MD;
Fumiaki Mori, MD; Jun Ishigooka, MD; Hiroshi Kasanuki, MD; Nobuhisa Hagiwara, MD

«  Background: Several studies have suggested that depression poses a risk in cardiovascular patients. The aim of
the present study was to evaluate the prevalence of depression and its effect on cardiovascular events and mortality

in Japanese inpatients with cardiovascular disease.

HMethads and Resujis: A total of 505 patients hospitalized with cardiovascular disease (28% female; mean age,
61£14 years; 31% ischemic heart disease; 47% New York Heart Association [NYHA] class {I-1V; 25% implantation
of pacing devices) were enrolled in the present prospective observational study. The Zung Self-Rating Depression
Scale (SDS) was used to screen for depression. The primary outcome was the time to death or cardiovascular event,
and the secondary outcome was death. In total, 109 patients {22%) were diagnosed with depression (Zung SDS
index score 260). NYHA class 1I/IV, defibrillator implantation, and being unmarried were independently associated
with depression. During an average follow-up period of 3815 months, 92 patients (18%) reached the primary out-
come. There was a higher incidence of the primary outcome in patients with depression than in those who were not
depressed (P<0.01). Depressed patients had a significantly higher rate of mortality than non-depressed patients
(P<0.01). Depression was an independent predictor of the primary outcome (hazard ratio, 2.25; 95% confidence

interval: 1.30-3.92, P<0.01).

Oonclusions: Depression was not uncommon in Japanese inpatients with cardiovascular disease and was associ-
ated with cardiovascular outcomes. (Circ J 2011; 75: 2465-2473)

Key Words: Cardiovascular disease; Depression; Inpatient; Mortality; Outcome

sible risk factor for adverse outcomes in patients with

coronary artery disease or heart failure.*” While car-
diac events may cause and prolong depression in patients with
cardiac disease,*** the prevalence of depression is reported to
be approximately 20% in outpatients with coronary artery
disease and 30-40% in outpatients with heart faiture.1- In
patients hospitalized for acute myocardial infarction, 16-45%
are depressed,*!* and the presence of depressive symptoms
is a significant risk factor for subsequent cardiac events in
elderly myocardial infarction patients.® In hospitalized heart
failure patients, depression is also common and is indepen-
dently associated with poor outcomes.***%!" Understanding
these issues could help cardiologists identify inpatients with
depression and deliver the most appropriate care.

S everal studies have suggested that depression is a pos-

Cultural and ethnic differences influence depressive symp-
toms and the interpretation of depression as an illness.*#-** In
Japan, there have been few reports about the prevalence of
depression and its effect on patients with cardiovascular dis-
ease M35 To date, there have been no reports concerning the
prevalence of depression in hospitalized patients with cardio-
vascular disease in Japan.

The aim of the present study was to evaluate the prevalence
of depression and the effect of depression on subsequent car-
diovascular events and mortality in Japanese patients hospital-
ized with cardiovascular disease.

Methods

‘We conducted a prospective observational study in patients who
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Flgure 1. Flow diagram of the study
subjects.

were admitted to the cardiology department of Tokyo Women's
Medical University Hospital between June 2006 and April 2008.
Patients with dementia, delirium, or other conditions that make
it difficult to complete a self-reported written questionnaire (eg,
unconsciousness, in intensive care, end-stage of another life-
threatening disease) were excluded. The protocol was approved
by the institutional review board of Tokyo Women's Medical
University. All patients gave written informed consent.

Cardiovascular Disease

In the present study, structural heat disease consisted of the
following disorders: left ventricular (LV) systolic dysfunction
and/or marked LV dilatation (unless secondary to severe valve
regurgitation), LV diastolic dysfunction associated with con-
gestive heart failure, coronary heart disease, right heart disease
with at least moderate right ventricular dilation, moderate or
severe tricuspid regurgitation, pulmonary hypertension, LV
hypertrophy, left-sided valvular disease, and congenital heart
disease. Coronary artery disease was defined as positive stress
test findings, coronary angiography demonstrating at least
75% of stenosis or coronary spastic angina as documented on
an acetylcholine provocation test, a history of prior myocar-
dial jnfarction, or a history of revascularization procedures.
Valvular and congenital heart diseases were diagnosed on
angiographic, hemodynamic or echocardiographic findings or
a history of valvular or congenital cardiac surgery. Aortic and
mitral regurgitation were defined as valvular discase with at
least moderate regurgitation on color-flow Doppler echocar-
diography. Non-ischemic cardiomyopathies were defined as
ventricular myocardial abnormalities in the absence of coro-
nary artery disease, or valvular, pericardial or congenital heart
discase. Pulmonary artery hypertension was defined as an
increase in mean pulmonary arterial pressure of 225mmHg
with a pulmonary wedge pressure of <I5mmHg at rest, as
estimated on right heart catheterization. Aortic disease, periph-
eral artery disease and other vascular diseases were diagnosed

Vel 78, Ociol

on angiographic or echocardiographic findings, or a history of
vascular surgery or intervention. Arrhythmias and conduction
disorders without structural heart disease included atrial,
supraventricular and ventricular arrhythmias, sick sinus syn-
drome and atrioventricular block in the absence of structural
heart disease. Hypertension was defined as a systolic blood
pressure 2140 mmHg, a diastolic blood pressure 290 mmHg,
or a history of treatment for hypertension. LV ejection fraction
(LVEF) was calculated using left ventriculography, echocar-
diography or radionuclide angiography.

Assessment of Depression

Most patients received psychological questionnaires within a
few days after hospital admission. For patients who initially
required intensive treatment, these questionnaires were given
after their transfer to the general cardiology wards. The Zung
Self-Rating Depression Scale (SDS) has been used to screen
for depression and to measure the severity of depression in
numerous settings.*~* The Zung SDS is a self-reporting, 20-
question instrument that assesses the psychological and somatic
symptoms of depression. It has good internal consistency and
validity, encompassing most DSM-IV criteria for major depres-
sion.** The Zung SDS has been found to be the primary
discriminating variable for distinguishing dep d from non-
depressed people.* It has shown a positive likelihood ratio for
major depression of 3.3 (95% confidence interval [CI): 1.3~
8.1), and negative likelihood ratio of 0.35 (95%CI: 0.2-0.8).%
The Zung SDS has also been used in clinical studies to assess
depression in cardiovascular discase.'3¥% Ten questions are
positively worded, and 10 are negatively worded. Each question
is scored on the following 4-point scale: 1, a little of the time;
2, some of the time; 3, good part of the time; and 4, most of the
time. To obtain a total score, the positive items are reversed,
and then the items are summed. This raw score is converted to
a 100-point scale (SDS index). Zung SDS index scores range
from 25 to 100 and are interpreted as follows: within the nor-
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Total i No d i
(n=505) (n=108) (n=396) P value
Age (years) 61x14 6113 59x15 0.45
Female 143 (28) 36 (33) 107 (27) 0.26
Cardiovascular disease 0.24
" Coronary artery disease 159 (31) - 24 (22 135 (34)° s
Non-ischemic cardiomyopathy i 114 (23) 30 (28) 84 (21)
 Valvuiar heart disease 85(13) CAB(14Y B0 (13)
Arrhythmia without structural heart dlsease 143 (28) 32 (29) 111 (28)
: ikPulmonaryarkeryh pertension - : 301 Lt 2Q1).
6 (1) 2(1) 4(1)
eV " e 15.(3). S(8)y . iii10@) RS
Plasma BNP on admlsslon (pglml) 251 (4-4,335) 378 (5-4,335) 215 (4-3,400) <0.01
NYHA ional class on ) 269/181/30/15 41/45/16/7 228/146/14/8 <0.01
NYHA functional class at discharge (I/HIIII/IV) 275/206/23/1 41/48/2111 234/160/2/0 <0.01
LVEF (%) 4815 49115 46£16 0.1
eGFR (ml-min-*.1.73m?) 61x14 6114 61214 0.73
Current smoker 70 (14) 14(12) 56 (14) 0.72
History of atrlal fibrillation 85 (17) 16 (15) 69 (17) 0.49
Medical comorbidities
“*'Hypertension - : 166 (32) 1 2927y 187 (35)% SREE
Diabetes 86 (17) 16 (15) 70 (18) 0.46
“ Dyslipidemia: 20 141.(28) 123(21) 0118 (30} 2006
__Hemodialysis 32(6) 10(9) 22 (8) 018
"\ Cerebrovascular dxsease B(15) o 2(2) S B(2): 081
Major depression 8(1.5) 5(5) 3N 0.01
implanted pacing devices before admission
:'Pacemaker/CRT-P. 54 (11) 13 (12) 41 (10) 064
ICD/CRT-D 73(14) 26 (24) 47 (12) 0.02
implanted pacing devices at discharge
* ‘Pacemaker/CRT-P 64 (13) 13 (12) 51(13) 0.79
ICD/CRT-D 95 (19) 29 (27) 66 (17) 0.01
Medications at the llme o| quesllonnalre
.. f-blockers 248 (49) - 52(48) 11186 (49)- 0.74
ACE inhibitors/ARBs 278 (55) 60 (55) 218 (55) 0.98
‘Spironolactone/eplerendne: 120 (24) - . 37.(34) 83 (21) 0.68
Calcium channe( blockers 284 (56) 54 (50} 230 (58) 0.11
< Aspirin© : 172 (34) 2927y 143 (36)° 0.06
Warfarin/heparin 142 (28) 34 (32) 108 (27) 0.64
Amiodarone/nifekalant 51 80.(12) 122 (20} +40(10) <0.01
Intravenous inotropics 3 2(2) 1(03) <001
Intravenous vasodilator - - LE(1) 4 (4) ©1(03) :<0.01
Antidepressants 8(2) 5 (5) 3(1) 0.01
Medicatlons at dlscharge
B-blockers: R 259 (51) 57.(52) " - 202/(51) 0.81
ACE inhibitors/ARBs 308 (61) 72 (66) 236 (59) 0.21
Spironolactone/eplerenone 186 (27) 40(37) 196 (24) 001
Calcium channel blockers 289 (57) 55 (50} 234 (59) 0.10
Aspirin’ : 186 (37) 33(30) 153 (39) 0.10
Wartarin 160 (32) 44 (40) 116 (29) 0.03
"2 Arhiodarone - 68 (13) 25(23) 43 (1) 0.05
Antidepressants 8(2) 5(5) 3(1) 0.01
Education 0.33
* High schoo} - 314.(62) 74 (68) 240 (61) o
College 124 - (25) 24 (22) ) 100 (25)
S Others i : ST 0y BB (Y R
Marital status <0.01
~: Unmarried - 3B(7) 13(12) 7l ealey
Married 448 (89) 83 (76) 365 (92)
: Widowed: 22 (4) 13(12) 9 B
Work status 0.02
- Employed 205 (41 1 32(29) 173 (44). !
Housewife 89 (18) 26 (24) 63 (16) .
- Unemployed/retired R . 51.(47) 160 (40)

Data given as n (%) or mean=SD or median (range)

BNP, B-type natriuretic peptide; NYHA, New York Heart Association; LVEF, left ventricular ejection fraction; eGFR, estimated glomerular filtra-
3 ICD, i
8 ing enzyme; ARB, angiotensin Il receptor blocker.

fion rata CRT, cardiac resynchronization therapy; CRT-P, CRT with a

[ CE, ar

Chreulation Journst

Vol 78, Cotober 2011

ter

7 CRT-D, CRT with a

2468

SUZUKI T et al.

o o 8
3 g 8
: : :

Number of patients
3
f]

204

depression defined by a Zung -SDS index score 260

2528 3034 3539 40-44 45-40 SO-54 55-59 60-64 6569 70-74 7579 8O-
Zung SDS index score

Figwe 2. - Zung Self-Rating Depression Scale (SDS) index score in 505 hospitalized patients with cardiovascular disease: Red,

mal range, <50; mildly depressed, 50-59; moderately depressed,
60-69; and severely depressed, 270. Because the psychological
and physical symptoms of depression may overlap with those
of cardiovascular disease, there is a possibility that cardiovas-
cular symptoms may be attributed to depression. Previous stud-
ies with cardiovascular disease have often used a cut-off index
score of 50 (raw score 40) as a definition of depression.}$3+¥
Higher depression scores (eg, SDS score index 260) are associ-
ated with increased morbidity and mortality in patients with
coronary artery disease.” A cut-off index score of 60 has
been shown to detect clinical depression while avoiding an
abundance of false-positive results in patients with cardiovas-
cular or other disease.**-* In the present study, depression
was defined as a Zung SDS index score >60.

Follow-up

After discharge, patients were seen as outpatients or at their
general practitioner’s clinic at 1-3-month intervals up to Octo-
ber 2010. Patients receiving pacing device therapy, including
pacemakers, cardiac resynchronization therapy (CRT) and
implantable cardioverter defibrillators (ICD), were also fol-
lowed every 3-6 months at the pacemaker/ICD clinic. The
occurrence of ventricular tachyarthythmias requiring ICD
therapy, including shock and anti-tachycardia pacing, was
obtained by reviewing event details and electrograms stored on
the ICD disks. Only episodes of ventricular tachycardia or
fibrillation requiring ICD therapy for termination were included
in the analysis. Information about deceased subjects was
obtained from medical records, family members, their general
practitioners and the admitting hospital.

GClinical Quicomes

The primary outcome was a composite of death from any
cause or cardiovascular events from the time of enroliment to
the first event. Cardiovascular death was defined as death due
to myocardial or cerebral infarction, other vascular causes,
heart failure or documented sudden cardiac death. Cardiovas-
cular events included non-fatal myocardial infarction, hospi-

Checutation Jouroal

talization for heart failure, unstable angina, revascularization,
stroke, refractory arrhythmia, and ventricular tachyarrhythmia
requiring ICD therapy. Unstable angina was defined according
to the Braunwald criteria.# Revascularization included angio-
plasty, stenting and coronary artery bypass grafting. Heart
failure was defined on the basis of symptoms and signs such
as dyspnea, rales and ankle edema and the need for treatment
with diuretics, vasodilators, positive inotropic drugs or an
intra-aortic balloon pump. Stroke was defined as a new focal
neurological deficit of vascular origin lasting >24h. Stroke
was further classified by etiology, including intracranial hem-
orrhage, ischemia (diagnosed on computed tomography or
magnetic resonance imaging if available) or uncertain cause.
Refractory arrhythmia was defined as supraventricular or ven-
tricular tachyarrhythmia requiring external defibrillation or
pacing, i.v. anti-arthythmics such as amiodarone and nifeka-
lant, catheter ablation, or implantation of an ICD, and bradyar-
rhythmia requiring implantation of a pacemaker. Other cardio-
vascular events included peripheral artery disease, dissecting
aortic aneurysm, and rupture of an aortic aneurysm. The sec-
ond outcome was death from any cause.

Statistical Analysis

The data are given as either mean+SD or numbers of patients.
Baseline clinical data were compared between groups with
and without depression using Student’s t-test and the Mann—
Whitney U-test. Categorical variables were subjected to chi-
squares analysis. Multivariate analysis using the Cox propor-
tional hazards model was performed to assess the relationship
of the following baseline characteristics to depression: age 265
years, female gender, New York Heart Association (NYHA)
functional class IMI/IV, LVEF<35%, estimated glomerular fil-
tration rate (eGFR) by the Modification of Diet in Renal Dis-
ease formula <60ml-min~'-1.73m=2,% diabetes mellitus,
hemodialysis, implantation of an ICD/CRT with a defibrillator
(CRT-D), 3-blocker use on admission, marital status and work
status. Cumulative event-free rate was calculated uvsing the
Kaplan-Meier method. Differences in event-free rates were
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Figwe 3. Kaplan-Meier curve for the primary outcome (death from any cause or cardiovascular events) in cardiovascular inpa-
tients with or without depression.

compared using the log-rank test. Multivariate analysis using
the Cox proportional hazards model was performed to assess
the relationships between depression and the primary outcome,
independent of the following confounders at discharge: age
265 years, female gender, NYHA functional class HI/IV,
LVEF<35%, ¢GFR <60 m!-min~'- 1.73 m2, diabetes mellitus,
hypertension and implantation of an ICD/CRT-D. P<0.05 was
considered significant. SPSS version 11.01 (SPSS, Chicago,
IL, USA) was used for analysis.

Resuiis

Patients

Of the 1,523 consecutively hospitalized patients, 1,058 patients
were enrolled in the present study. Seven hundred and twenty-
five questionnaires were collected (collection rate of 68%). Of
these, 505 questionnaires had valid responses (response rate
of 489), and these patients were available to participate in the
study (Fignre 1). The patient characteristics are shown in
‘FPabls ¥, The mean age on admission was 61%14 years, and
28% of the patients were female. A total of 159 patients (31%)
had coronary artery disease, 236 (47%) were rated as being in
NYHA functional class I-IV on admission, and 127 (25%)
had implanted pacing devices on admission. Eight patients
(2%) had been treated for major depressive disorder prior to
admission. All 505 patients were discharged from hospital,
and 230 (46%) were in NYHA functional class II-IV at dis-
charge. At discharge, 159 (319%) had implanted pacing devices.
Regarding concomitant medications at discharge, 259 patients
(51%) were taking 3-blockers, and 68 patients (13%) were
taking amiodarone. Eight patients (2%) who were diagnosed
with major depression by a psychiatrist were taking antide-

sl

pressants. No patients were receiving non-pharmacological
therapy such as cognitive behavior therapy.

Depression Prevalence

The Zung SDS index scores of all studied patients at baseline
are shown in Figure 2. In total, 109 patients (22%) had depres-
sion. A comparison of patients” clinical characteristics accord-
ing to the presence or absence of depression is shown in
Table 1. There was no significant difference in age, gender,
underlying cardiovascular disease, coexisting conditions or
implanted devices between groups. The plasma B-type natri-
uretic peptide (BNP) level on admission and NYHA functional
class on admission and at discharge were higher in patients
with depression than in those who were not depressed. There
was a higher rate of ICD/CRT-D implantation on admission in
patients with depression. There were higher rates of amioda-
rone/nifekalant use, 1.v. inotropic nse, i.v. vasodilator use and
antidepressant use at the time of the questionnaire in patients
with depression. There was no significant difference, however.
in the rate of 3-blocker use between patients with (48%) and
without depression (49%). There were higher rates of spirono-
lactone/eplerenone use, warfarin use and antidepressant use at
discharge in patients with depression. Compared with patients
without depression, fewer depressed patients were married or
employed. Multivariate analysis showed that ICD implanta-
tion (hazard ratio [HR], 1.92; 95%CT: 1.00-3.80, P=0.04),
NYHA functional class II/IV (HR, 3.03; 95%CI: 1.38-6.67,
P<0.01), and unmarried status (HR, 4.32; 95%CT: 2.31-8.09,
P<0.01) were significantly associated with depression.

Depression and Clinical Outcomes
During an average follow-up period of 38%15 months, 92
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(n=109) ° (n=395) P value
Death from any cause - 21 20 : <0.01
Cardiovascular death 18 [ T <0.01
- Sudden death 1 8 042
Heart failure 17 5 <001
Myocardial infarction 0 2 045,
Cerebral infarction 0 1 0.59
Peripheral artery disease - L0 SR 0.58
Non-cardiovascular death 3 3 0.08
Infection-related death R 1 0.82 -
| ‘Surgery-related death 1 [} 0.06
" Hepatoceliular carcinoma o 1 059
| Hepatic failure R ) 0.06
- Pulmonary hemorrhage 0 R 059
Hospitalization for heart failure 22 30 <0.01
Hospitalization for unstable angina " 2 3 031
Hi i for larization 5 5 0.02
- Hospitalization for stroke 3 : 0 A 059
Hospitalization for refractory arrhythmia 1 3 0.86
Ventricular tachyarrhythmia requiring 1CD therapy - 3 9 Bl AN
Hospitalization for other ¢ lar events 1 2 0.61
Abbreviation see in Table 1.
100 4 No Depression
—~ 80 *
£ Depression
2
© 60
3
i
I 40
@
e
43}
20
p<0.01
0
0 12 24 36 48
Follow-up {months)
Number at Risk
Nao Depression 396 380 331 304 90
Depression 169 88 73 61 28
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 ¥igure 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

st Vel 78,

‘Yable 2. Kaplan-Meier curves for death from any cause are
shown in ¥igure 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; Fable 3). This risk was independent of whether
patients met the criteria of NYHA functional class II/IV,
LVEF<35% and eGFR <60 ml min-!-1.73m=2,

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).% Sowden et al reported that approxi-
mately 9% of 3,504 screened inpatients in cardiac care units
had positive PHQ-2 scores (23). 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 22 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 II/IV as baseline were associated with depres-
sion. Previous studies have indicated that ICD implantation
improves quality of life (QOL) in most ICD patients,* 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. ™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 met: lysis 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

irgulation Jowsnat

HR (95%Cl) P value

- NYHA class IV, | 207 (1.14-8.72) .. 0.01:
Implantation of ICD/ 4.04 (2.15-7.06) <0.01

- eGFR <60ml:min-t<1.78m2:; -1 3.26 (1.84-5.76). - <0.01
LVEF<35% 2.06 (1.03-4.13) 0.04

*Depression 7+ ; 0-3.92) - 1 <0.01
Female gender

‘Agez65years - ittt :
Diabetes 147 (. 74-2. 94) 0.26

* Hypertension - 097 (0.53-1.74) - 081"

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.5 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. 26555 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.***** Although depression is as-
sociated with poorer outcome in patients with cardlovascular
disease, its pathophysiologic mechanisms are not cc
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 Jargely by the pres-
ence of comorbidities, physical inactivity, and disability.®*
Moreover, several reports concluded that therapy for depres-
sion improved depressive symptoms but not cardiovascular
outcomes in patients.®**¢* 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 Limitatiens

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 refiect 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.** 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.

Gonclusion

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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Cardiovascular clinical trials in Japan and
controversies regarding prospective randomized
open-label blinded end-point design

Takahide Kohro! and Tsutomu Yamazaki?

Recently, results of several cardiovascular clinical trials conducted in Japan were published. Most of them were designed as
prospective randomized open-label blinded end-point (PROBE)-type trials, in which patients were randomly allocated to different
regimens and both the patients and doctors are aware of the regimen being administered. Although the PROBE design enables

p ing trials

real-world

, entails low costs and renders patient recruitment easier, it presents several

conditions that have to be satisfied to acquire accurate results, due to its open-label nature. Principally, the so-called hard end
points, which are judged by objective criteria, should be used as primary end points in order to prevent biases. In this article,
a general description of various designs of clinical studies is provided, followed by a description of the PROBE design, and the
precautions to be taken while conducting PROBE-designed trials by comparing trials conducted in Japan and the West,
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INTRODUCTION

Evidence-based medicine is thought to be extremely important in
contemporary medicine,! However, until recently, actual evidence
with Japanese subjects has not been sufficiently produced. It is
known that despite the westernized lifestyle of the Japanese
population, the incidence rate of myocardial infarction remains
relatively low.? Thus, generation of scientific evidence based on
data from Japanese patients is warranted. However, owing the fact
that the Japanese healthcare system covers the entire population in
principle, and that people have free access to almost any kind of
medical institution,? it has been rather difficult to recruit patients
into clinical trials, especially into randomized, double-blind studies,
in which the patients and doctors are required to be unaware of
what medicines are being administered. This is the reason why
many recent clinical trials conducted in Japan adopted the
prospective randomized open-label blinded end-point evaluation
(PROBE) design,® in which both the patient and the doctor are
aware of what medicines are being administered. However, if not
designed carefully, the accuracy of the PROBE-style study results can
be compromised. In this review, we would first like to discuss the
designs used in various studies and then describe the design of
PROBE; thereafter, we would like to provide referral to the merits
and demerits of the PROBE design trials, accompanied by recent
examples.

STUDY DESIGNS USED IN EPIDEMIOLOGICAL STUDIES
Epidemiology is the study of factors affecting the health and illness of
a certain population. It does not usually encompass the assessment
of the efficacy of drugs or medical devices. However, the principal
concepts and methodology used in clinical trials have been generated
in epidemiology, and understanding them is important.

Retrospective cohort studies

In retrospective cohort studies, a population set (cobort) is defined
and the risks and outcomes are investigated retrospectively. This
design of epidemiological studies can be adopted when there is already
a database of risks and outcomes of sufficient size. With the recent
evolution of information technology, patients’ demographic data,
laboratory data, prescription data, and morbidity and mortality data
are sometimes available over the course of several years. For example,
to elucidate the relationship between chronic kidney disease and
mortality, a study was conducted by referring to a registry database
of coronary revascularization and valve procedures, which revealed that
patients having moderate to severe acute kidney injury after CABG
surgery showed worse 5-year survival compared with those who having
normal or near-normal renal function.> However, not all confounding
factors might be stored in the database, which limits the use of the
results of such a study. If a promising result is obtained, it should be
confirmed by performing a prospective randomized control study.
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Eicosapentaenoic Acid (EPA) in Reducing Secondary
Cardiovascular Events in Hypercholesterolemic
Japanese Patients

Takahide Kohro, MD; Tsutomu Yamazaki, MD*

pattern of the population of Inuit is quite differ-

ent from that of the population of Denmark!?
The most evident difference is found in the incidence of
coronary heart disease: compared with the Western popu-
lation, Greenland Eskimos are less than one-tenth as likely
to experience acute myocardial infarction! One study
showed that the 2 populations exhibit different fatty acid
composition of the plasma lipids? the most notable differ-
ence being the significantly higher levels of eicosapentae-
noic acid (EPA) and docosahexaenoic acid observed in
Greenland Eskimos compared with both Eskimos living in
Denmark and the Danes. These 2 fatty acids are mainly of
fish oil origin. Similarly, Japanese are also known to have
a lower rate of mortality from cardiovascular disease than
‘Westerners in industrialized countries? and the Japanese,
like Eskimos, are known to consume large amounts of fish.
This has led to the hypothesis that a higher rate of fish
oil consumption results in a higher concentration of n-3
polyunsaturated fatty acids (PUFA) in the plasma lipids,
which in turn results in a lower rate of cardiovascular
disease.

Epidcmiological studies have shown that the disease
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This hypothesis has led to several studies investigating
whether an increase in fatty fish consumption or the admin-
istration of n-3 PUFA can actually decrease the rate of car-
diovascular disease;3¢ these studies have shown that both
methods of intake decrease the mortality rate of patients
who have suffered myocardial infarction.

These studies, however, were conducted in Western coun-
tries, where fish consumption levels are not as high as in
Japan. To determine whether their results were also applica-
ble to the Japanese population, a study, which was named
JELIS, was conducted to investigate whether EPA, 1 of the
n-3 PUFAs found in fish oil, was effective in reducing
the incidence of cardiovascular events in hyperlipidemic
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Japanese patients? JELIS showed that EPA provides an
additional benefit beyond that provided by statin treatment
in reducing major coronary events.

A subsequent paper published in this Journal by
Matsuzaki et al analyzes in detail a subpopulation of JELIS,
all of whom had established coronary heart disease? This
study shows that the administration of EPA to Japanese
with hyperlipidernia and established coronary heart discase
decreases the incidence of secondary major cardiovascular
events, even though Japanese already consume large
amounts of fish, a tendency which might have been expected
to diminish the effect of the additional administration of
EPA. It also shows that EPA confers its benefits to patients
with various backgrounds, including those with prior myo-
cardial infarction or prior coronary intervention, without
significantly changing low-density lipoprotein-cholesterol
(LDL-C) levels, as indicated by the similarity in LDL-C
levels of the control group and the EPA group. The authors
conclude that, even in a population that already consumes
a large amount of fish, EPA is effective in reducing the
incidence of secondary cardiovascular events, and it should
be considered as an addition to conventional treatment.

However, there are several points to be made concerning
this study. For one thing, when this study was conducted,
cholesterol management was not as vigorous as it is today.
The LDL-C level achieved in this study was 130mg/dl, in
both the control group and the EPA group, and while this
may have been acceptable at the time, the Japan Atheroscle-
rosis Society guideline for diagnosis and prevention of
atherosclerotic cardiovascular diseases for Japanese pub-
lished in 2007 states that persons with established coronary
heart disease should lower their seram LDL-C level to less
than 100mg/d1? Further i ion may be y to
determine whether EPA confers additional benefit in pre-
venting secondary cardiovascular events in the context of
modern dyslipidemia management. In addition, the insuffi-
cient use of antiplatelet/anticoagulant agents might have
affected the results of this study. It is possible that the inves-
tigators used these agents less often than is typical for fear
of inducing a high rate of adverse bleeding events, because
EPA itself has been shown to have antiplatelet properties!0
It has been reported, however, that of 148 n-3 PUFA studies
that reported on adverse events, only 1, in which an unusu-
ally high dose of 6g/day of n-3 PUFA was administered,
reported an increased incidence of bleeding!! Moreover, the
AHA/ACC guidelines for secondary prevention for patients
with coronary and other forms of atherosclerotic vascular
disease state that all patients with established coronary heart
disease should be administered aspirin unless contraindi-
cated!? The Japanese Circulation Society guidelines for
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of anticx and antip therapy in
cardiovascular disease also state that all patients in the
chronic phase of ischemic heart disease should be admin-
istered low doses of aspirin unless contraindicated. A large-
scale observational study, which reported on Japanese
patients with coronary artery disease diagnosed with coro-
nary angiography, showed that approximately 87% were
given antithrombotics!? indicating that most physicians are
conforming to the published guidelines. Thus another study
may be necessary to demonstrate that EPA confers addi-
tional benefit in reducing secondary cardiovascular events
beyond that conferred by the application of the strategies
recommended in today’s guidelines.

Another point to consider is the fact that, while this study
was conducted in a PROBE (prospective randomized open-
label blinded-endpoint) fashion, softer endpoints, such as
unstable angina pectoris, angioplasty and stenting, were
included in the primary endpoint. As we have observed pre-
viously!# all major recently-published Japanese cardiovas-
cular clinical trials have adopted the PROBE design and yet
have included soft endpoints in their primary endpoints.
Although adopting the PROBE design makes it easier to
recruit more patients into a trial, the inclusion of soft end-
points may hamper the scientific rigor of the study. It would
have been better to conduct the study either in a blinded
fashion with soft endpoints or in an open-labeled fashion
without soft endpoints, although, considering the low inci-
dence of cardiovascular events among the Japanese, even
among established coronary heart discase patients, as dem-
onstrated by the study under discussion$ it may not be real-
istic to conduct such a study either way.

The study conducted by Matsuzaki et al® provides us
with the important information that EPA may be effective
in reducing cardiovascular events in Japanese patients with
established coronary heart disease. However, considering the
rapid rate of change in clinical practice not all of its results
may be directly applicable to the contemporary practice of
cardiology in Japan. Further studies incorporating recent
clinical changes, such as stricter LDL-C management and
aggressive use of antiplatelet agents, may be necessary to
corroborate its results.
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Psychosocial problems in survivors of childhood cancer:
Systematic Review
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The purpose of this study is to report the results of a systematic review to determine the psychosocial
problems associated with childhood cancer. Searches were conducted using Pub Med, PsychINFO, and the
Web of Science and twenty-one studies were identified. They were considered to be related to: social
functioning, emotional, behavioral, intrapersonal and mental health problems. Furthermore, 2 majority of
the results indicated that survivors didn’t differ from comparison groups. We should consider the types of
children and how they adjust to daily life.
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Objective: This review provides an overview of (1) relationship between ICD shock and
psychological status including depression and anxiety, and (2) current evidence on the
efficacy of psychological intervention in ICD patients.

Method: We carried out a narrative and meta-analytic review of the literature using general
bibliographic database: MEDLINE, PsycINFO, and Social Science Citation Index.

Results: First, we found five studies investigating the relationship between ICD shock and
depression, and six studies investigating the relationship between ICD shock and anxiety.
However, there was no significant relationship between ICD shock and psychological status.
In addition, a random effect meta-analysis of five randomized controlled trials produced
overall effect sizes of g = 0.17 (95% CI = -0.09 to 0.43) for depression and g = 0.38 (95%
CI=-0.10to 0.86) for anxiety.

Conclusion: There was no significant relationship between ICD shock and psychological
status including depression and anxiety, and no significant efficacy of psychological
intervention in ICD patients. In the future studies, we should focus on confounding variable,
and increase the methodological quality of the trial.




