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TBEDOERRBEY A7 2R L2130
BT & MEMTRFSE (B OBERBRE | &
6916%) &, MRFIFEATLBHED ) O
REEU A7 FRE L7227 ORI X HERFATE
(BB D ) DRREE © 5H6,41451) 120w T
FNENA YBT3, B O
RIFRBIEOY A7 ik 1.60 (95%CI:1.37 ~
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W), 413753 (b75=2—-0®), »m
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FUY WIFI=08), FOMOES D%
THB LIV FY (LAY VO, FTLNVO),
VT FLr) gk - RN ED by
B tE#L ) D3k (noradrenergic and specific
serotonergic antidepressant;NaSSA) O 3 v & ¥
EY (7L 2a® LAuve) 2 Lol
RIS REMMAPMSONTY S, T 20K
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HuHa) YERC Lo TOBE &7k,
REHFHRE EOSREREPLTVI LITD
BEFLETHA.

R ITHERIRER IR ) OREEE DA
FEEDN, B) OROBEERETT HLES
EUHERRBNOEEN DL &R
HERMLY b= EIGALEEIE (selec-
tive serotonin reuptake inhibitor; SSRI) % & I
b= 2Nz ¥R 7] Y EBGAAHEEE
(serotonin norepinephrine reuptake inhibitor;
SNRI) 2H—BRELTHONELTHA
9. SSRI® SNRIZHSWHICES P AR
EPHBET 2HEENIE VD, ANEZVE
5 (sulfonylurea;SU) 32 7Y = K7z S &k
TR TREMA D B RO IR T3 % R
FORBICRET I, SFENEIE
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SBEVDHB. 7 HHRER O % Ik
REBERTHLEE 2 02 P450 (cyto-
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BE 5.
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UDDvs PDDF =
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i

BRRESD

5%CI(0.88-1.54)

05 1

15

ZBYRHEER (der Simonian and Laird method)
H4 MEgERS0OERSEREBHONECHIIDSDHEAEEY XS  EDID

Research Consortium (3Z#t8) & /) &%)

NGM:normal glucose tolerance (IEMTH#EHE), IGM:impaired glucose tolerance (TRHEEE
E%), UDD:undiagnosed diabetes (RREBFDMEFRSR), PDD:previously diagnosed dia-

betes (RSHEDRRR) .
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EABESRTVS, D NERFEL ) OR
BB AEBZNEREAFTH P01,

BHHBEICTERORE) A2 PHE 5k
WhHB, MAT, BWRBLBE S NS
BTEFTH LTwE I EOLEN - HEW
BIEX) ORBECEEREELRIZLTY
AEEMERET 5 EZARPELNODH
%. 3B b T population-based study 2* & %2 5 13
ez d L iiTbhiz A ERICEB L,

[EETmEEROR] L KB LT [MEERED
HHE] L (B sHTOLWERRBRE] C©
39 OWMBENF v ABICEBELRDL
Bofedt, [FTIERRLBHSA TS
Bl ol [ERREOR] 2 [ZHsh
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Report From J-PULSE Multicenter Registry 01: Patients
With Shock-Resistant Out-of-Hospital Cardiac Arrest
Treated With Nifekalant Hy drachiomde

Satoshx Yasuda MD; Hirotaka Sawano, MD; Hiroshi Hazui, MD; Isaonm MD;
eroyukl Yokoyama; MD; Junko Ohashi, MD; Kazuhiro Sase, MD
Akiko Kada, PhD; Hiroshi Nonogi, MD :
on behalf of the J-PULSE Investigators

Background: Nifekalant hydrochloride (NIF) is an intravenous class-llf antiarrhythmic agent that purely blocks
the K*-channel without inhibiting $-adrenergic receptors. The present study was designed to investigate the fea-
sibility of NIF as a life-saving therapy for out-of-hospital ventricular fibrillation (VF).

Methods and Results: The Japanese Population-based Utstein-style study with basic and advanced Life
Support Education study was a multi-center registry study with 4 participating institutes located at the northern
urban area of Osaka, Japan. Eligible patients were those treated with NIF because of out-of-hospital VF refractory
to 3 or more precordial shocks and intravenous epinephrine. Between February 2006 and February 2007,
17 patients were enrolled for the study. The time from a call for emergency medical service to the first shock was
12(6-26) min. The time from the first shock to the NIF administration was 25.5(9-264) min and the usage dose
of NIF was 25(15-210) mg. When excluding 3 patients in whom percutaneous extracorporeal membrane oxy-
genation was applied before NIF administration, the rate of return of spontaneous circulation was 86% and the

rate of admission alive to the hospital was 79%. One patient developed torsade de pointes.

Conclusions: Intravenous administration of NIF seems to be feasible as a potential therapy for advanced
cardiac life-suppart in patients with out-of-hospital VF, and therefore further study is warranted. (Circ J 2010;

74: 2308-2313)

Key Words:  Advanced life support; Anti-arrhythmic drugs/therapy; Cardiac arrest; Defibrillation; Ventricular

fibrillation

ing 300,000 to 400,000 deaths annually and 63% of

all cardiac deaths in USA.* Rapid defibrillation for
ventricular fibrillation (VF) or pulseless ventricular tachycar-
dia (VT) is the most crucial intervention to improve survival
after cardiac arrest. Amiodarone is being used for the acute
treatment of out-of-hospital cardiac arrest because it was
shown to be effective for shock-resistant VF in the ARREST
and ALIVE trials.??

S udden cardiac death is a major clinical problem, caus-

Editorial p2285
Nifekalant hydrochloride (NIF) is a class-III antiarrhythmic

agent having a pirimidinedione structure with the selective
inhibition of the rapid component of the delayed rectifier
K+ current (IKr).** The major adverse effect of NIF is pro-
arrhythmic torsade de pointes (TdP).¢ As class-1Il antiarrhyth-
mic agents, NIF and amiodarone are similar but they do have
some differences. NIF is characterized as a pure K* channel
blocker with a minimal negative inotropic effect.”* Although
amiodarone has various pharmacological actions, negative
inotropic and chronotropic effects via a 3-receptor, Na*- and
Ca*-channel blocking action seems to be disadvantageous,
particularly when amiodarone is administered rapidly to a
depressed heart.® In the ARREST trial, blood pressure was
lower and pressor treatment was required more in amioda-
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rone recipients.* Moreover, NIF decreases the defibrillation
threshold, whereas amiodarone does not.**

On the basis of these unique features of NIF, the present
study was designed to investigate the feasibility of NIF as
a life-saving therapy to defibrillation for victims of out-of-
hospital cardiac arrest.

the tamily.

Data Recording

Pre-hospital data of the patients’ course were prospectively
obtained from the ambulance call report in the Utstein-style,'*
including sex, age, initial cardiac rhythm, time course of
resuscitation, type of bystander-initiated CPR, return of spon-
taneous circulation (ROSC) and hospital admission. The times

before
hosp. arrival

No. of DC
EMS, emergency medical service; DC, direct counter-shocks; hosp, hospital;

NR, not

Methods

Study Design

The J-PULSE (Japanese Population-based Utstein-style study
with basic and advanced Life Support Education) study was
a multi-center registry study with 4 participating institutes
located at the northern urban area of Osaka, Japan; National
Cerebral and Cardiovascular Center, Senri Critical Care Medi-
cal Center, Mishima Emergency and Critical Care Center, and
Osaka University Hospital Trauma and Acute Critical Care
Center.

Eligible patients were those treated with NIF because they
were adults with electrocardiographically documented out-of-
hospital VF, not due to trauma, drowning and acute airway
obstruction, or other cardiac rhythms that converted to VF,
and because the VF was resistant to 3 counter-shocks, at least
1 dose of intravenous epinephrine, and fourth defibrillator
shock. Therapy using NIF did not include the general advice
of the Cardiopulmonary Resuscitation and Emergency Cardio-
vascular Care to administer amiodarone,** but instead was used
as a replacement for this guideline. NIF was intravenously
administered at the dose of 0.15-0.30mg/kg body weight and
then further direct counter-shock was delivered. If VF per-
sisted after further shocks, NIF was additionally used at the
dose of 0.15-0.30mg/kg body weight, and attempts at resusci-
tation. Percutaneous extracorporeal membrane oxygenation
(ECMO)* was applied for hemodynamic failure when patients
were in refractory cardiac arrest, defined as an absence of
return to spontaneous circulation after continuous cardiopul-

of emergency medical services (EMSs) call receipt and arrival
of ambulance car at the scene of cardiac arrest were recorded
antomatically at EMS center. Data were also obtained from
hospital charts, including the prevalence of adverse events
of TdP.

Data Analysis

The endpoint in the present study was survival to admission
to the hospital. Thus, patients who died in the emergency
room were not considered to have been admitted. The end-
point also included ROSC after administration of NIF, which
was defined as the dc d p of a ble
pulse and blood pressure. The relationship of clinical and
therapeutic variables to survival and ROSC were determined
with Fisher’s exact test. A value of P<0.05 was considered
to be statistically significant.

Results

Between February 2006 and February 2007, 23 patients
(M 21/F 2, age 66+12 years) were interim registered. From
4 participating institutes (overall annual number of out-of-
hospital cardiac arrest, 478; victims of cardiac origin, 173),
15, 5, 2 and 1 patients were enrolled, respectively. Among
them, 2 patients did not give informed consent and 4 patients
did not meet the entry criteria. Finally, 17 patients (M/F 15/2;
median age (range) 68 (46-89) years) were studied in the pres-
ent study (Figure ). Initial electrocardiogram (ECG) rhythm

(min)
doctor;

Dr.,

: NW, not wi

by EMS  Dr.Car
{min)

First DC  Arrival of

at the scene
of collapse
(min)

Arrival of EMS
; asyst,

EMS call
from
collapse

Car

NIF,

monary resuscitation (CPR) or in refractory shock, defined
as shock not responding to optimal conventional treatment.
This study was approved by the Institutional Review Board,
including its provisions for waiver of informed consent. If
the patients died, the informed consent was obtained from

was VF in 13 patients (76%) and asystole in the remaining
4 patients. A total of 12 patients (71%) were witnessed by
a bystander, and 7 patients (41%) received bystander CPR
by a witness. A doctor car was used in 11 patients (65%),
and ECMO was used in 13 patients (76%).

NIF
following
ECMO

, patient;
ROSC, return of spontaneous circulation; VF, ventricular fibril

*Time (min) shows the interval from the EMS call.

Pt

Pt,

Cirlabon Joumai Vol Novernier 2010 Chedation Joumal  Nol74, Movember 2010



Nifekalant for Patients With OHCA

2311

2312

YASUDA S et al.

{A) before TdP (13:48}
(SR

H Ay

i b

{B) TdP (1

discontinuing NIF (14:20) [

(C) After TAP(15:05)
q1 fi; Fiddat

=

e bl

Figure 2. A 76 year-old male patient who survived from out-of-hospital cardiac arrest (Case 3 presented in Table 1). After 15mg
nifekalant hydrochloride (NIF) was infravenously administered, direct counter-shock successfully terminated ventricular fibrilation,
Electrocardiogram (ECG) recorded at 13:48, approximately. 1h after ROSC, shows that corrected QT interval (QTc) prolonged to
B50ms (&). At 14:13, proarrhythmic torsade de pointes (TdP) developed (B). The continuous. infusion of 0.18 mg/kg body.

{NIF
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1500
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- - - §,3mglkgiSmin {standard use)
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Figwe 3. The simulation of the phar-
" “macokinetics of nifekalant hydrochilo-

ride (NIF) when the bolus ‘adminis-
b o “fration at-0.83mg/kg: body weight in

] 6 12 18

24 (min}

1min in comparison with standard use
. at 0.4mg/kg body weightin 5 min:

weight/h nifekalant hydrochloride was discontinued at 14:20. ECG recorded at 15:05 shows that QTc shortened to 550ms (€)..

Al (n=17)

Exclude ECMO before NIF (n=14)

Patlents

Survival, n (%)

40 (70.0
7 (857)

1/2 (50.0)
12 )

47 (57.1)
9/10 (90.0)
s (875)
1 U oslaesn)
Epinephrine
Use 12/46 (75.0)

No use 141 (100)
-ECMO:. . .

Survival, n (%)

171 (100)

3/5 (60.0)
/9 (88.9)

10/13 (76.9)
1/1 (100)

111 (100)

ROSC, n (%)

4/5 (80.0)
8/9 (88.9)

11113 (84.6)

CPR, cardiopul y itati
*Survival to admission to the hospital.
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The characteristics and the time interval from the EMS
call in individual patients were summarized in Table 1. The
median time from a call for EMS to the first shock was 12
(6~26) min. In particular, in patients who were witnessed by
a bystander, the median time from the collapse to the EMS
call was 1 min. The median time from the first shock to the
NIF administration was 25.5(9-264)min and the median
usage dose of NIF was 25 (15-210) mg.

When excluding 3 patients in whom ECMO was applied
before NIF administration (Figiyre 1), the rate of ROSC was
86% (n=12 out of 14 patients) and the rate of admission alive
to the hospital was 79% (n=11 out of 14 patients). The time
from NIF administration to ROSC was within 10min in 3 pa-
tients, 10 to 30 min in 6 patients and over 30 min in 3 patients,
respectively (median: 20 min). One ROSC patient died in the
emergency room and were not admitted to the hospital. One
patient developed TdP (7%), which was transiently induced
and disappeared after discontinuing the administration of NIF
(Figure 2).

We then determined the relationship of clinical and thera-
peutic variables to ROSC and admission alive (Tabie 2). The
rate of admission alive to the hospital was 91,7% in patients
in whom initial ECG rhythm was VE, whereas it was 0% in
those in whom initial ECG rhythm was asystole (P=0.033).
The ROSC rate was 91.7% in patients in whom initial ECG
rhythm was VF, whereas it was 50% in those in whom initial
ECG rhythm was asystole (P=0.275). Between patients with
and without ECMO, the rate of admission alive to the hos-
pital (with ECMO, 90% vs without ECMO, 50%) and the
ROSC rate (with ECMO, 90% vs without ECMO, 75%) did
not differ in the present study. :

Discussion

The major finding of the present multicenter registry study
is that the ROSC rate and the rate of admission alive to the
hospital in out-of-hospital VF patients treated with NIF was
high, 86% and 79%, respectively.

NIF for Out-of-Hospital Gardiac Arrest
According to the Guidelines for Cardiopulmonary Resusci-
tation and Emergency Cardiovascular Care,’* intravenous

amiodarone should be considered for VF or pulseless VT
patients after 3 unsuccessful direct counter-shocks. However,
amiodarone was not commercially available until June, 2007
in Japan. Therefore, as alternative for amiodarone, the pres-
ent study was designed to investigate the feasibility of NIF as
a life-saving therapy to defibrillation for victims of out-of-
hospital cardiac arrest.

NIF has several advantageous characteristics particularly
for emergency care. First, NIF is easily soluble and appli-
cable to secure golden time for resuscitation. Second, its half
life is relatively short (T1/273, 1.53£0.23h),* achieving rapid
action and clearance. Third, NIF has only a small cardiac
depressant effect and might improve the defibrillation thresh-
old. Fourth, an extracardiac adverse event is not usual,

We previously reported that the intravenous administra-
tion of NIF was useful in the emergency treatment of inhibit-
ing drug-refractory VT/VE in high-risk patients, including
those with extensive anterior acute myocardial infarction and
those who had been already treated with oral amiodarone,
oral sotalol, and/or implantable cardioverter defbrillator.®
However, there have been few single center studies regard-
ing the effect of NIF on patients with shock-resistant, out-of-
hospital VF. The rate of admission alive to the hospital was
67% (37 survivors of 55 patients treated with NIF),¥ which
was comparable with the present results, where the data were
collected from 4 established emergency departments, How-
ever, over 20 min spent until NIF was administered following
the first shock. When considering the characteristics unique
of NIF that decreases the defibrillation threshold, * the earlier
NIF can be used in the course of cardiac arrest, the greater is
the likelihood of at least acute survival.

‘While proarrhythmic properties of amiodarone are relative-
ly minor as demonstrated in the previous studies,’® proar-
rhythmic TdP is the major adverse effect of NIF.**? However,
as reported in the previous single center study, the occurrence
of TdP was 5% (1 of 21 patients treated with NIF),** as low
as the present result. The previous study demonstrated that the
sensitivity of IKr channels could be modified by its genetic
polymorphism or surroundings such as catecholamine, potas-
sium, and pH.}*

In the present study, the median usage dose of NIF was
25mg. If a patient’s body weight is 60~70kg, the standard ini-
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tial dose should be ~20mg, 0.3 mg/kg body weight. Figure 3
shows the simulation of the pharmacokinetics of NIF when
the bolus administration at 0.3 mg/kg body weight was per-
formed in a minute in healthy subjects (unpublished data).
In this compartment model, the blood concentration of NIF
appears to be comparable with that following the standard
administration at 0.3 mg/kg body weight/5 min. Although the
blood concentration could peak within 10 min in this simu-
lation, it often took 10 to 30min to recover spontaneous cir-
culation in the present collapsed patients with limited cardiac
output by closed chest massage.”®

Study Limitations

Several limitations of the present study should be mentioned.
First, the small number of patients precludes any firm con-
clusion in this setting designed as a pilot study. Further
larger clinical studies with a blinded, randomized design are
required. However, resuscitation for out-of-hospital cardiac
arrest patients is always critical and is a race against time,
1t is therefore difficult to explain the study design and its
process (eg, blindness and randomization) to potential trial
participants. Second, the prognosis after the admission, espe-
cially the survival to hospital discharge, was not presented.
Third, since intended as a pilot study of various critically ill
patients, the present data did not include type of disease,
cardiac function (after ROSC or coronary intervention, or
under percutaneous ECMO support), serum K* and pH con-
centrations, Fourth, in the recent intensive strategy of the
emergency medicine,**-* it seems to be hard to distinguish
the pharmacological effect of NIF from the mechanical effect
of percutaneous ECMO (with the adjunctive therapeutic
hypothermia) on CPR.

Conclusions

The present findings indicate that intravenous administration
of NIF seems to be feasible as a potential life-saving therapy
for advanced cardiac life-support in' patients with out-of-
hospital VF and therefore further study is warranted.
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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.

Methods and Results: 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 lI/IV, defibrillator implantation, and being unmarried were independently associated
with depression. During an average follow-up period of 38+15 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).

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

Koy 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 failure.®*-4 In
patients hospitalized for acute myocardial infarction, 16-45%
are depressed,5*!! 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.’2 In
Japan, there have been few reports about the prevalence of
depression and its effect on patients with cardiovascular dis-
ease.'4132t 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.

WMethods
We conducted a prospective observational study in patients who
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Flgite 1. Flow diagram of the study
subjects: i

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 demonstratin'g atleast

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 unsing 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

75% of stenosis or coronary spastic angina as doc don
an acetylcholine provocation test, a history of prior myocar—
dial infarction, or a history of revascularization procedures.
Valvular and congenital heart discases were diagnosed on
angiographic, hemodynamic or echocardiographic findings or

a history of valvular or congenital cardiac surgery. Aorticand - .

mitral regurgitation were defined as valvular disease 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
disease. Pulmonary artery hypertension was defined as an

increase in mean pulmonary arterial pressure of 225mmHg

with a pulmonary wedge pressure of 15mmHg at rest, as
estimated on right heart catheterization. Aortic disease, periph-
eral artery disease and other vascular diseases were diagnosed

Cirgdgtion Jpmsl

.. symp of depression. It has good internal consistency and
validity, encompassing most DSM-IV criteria for major depres-
sion.*=3* The Zung SDS has been found to be the primary
discriminating variable for distinguishing depressed from non-
depxessed 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%CIL: 0.2-0.8).%
The Zung SDS has also been used in clinical studies to assess
depression in cardiovascular disease.**+*7 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 Dep! No dep
(n=505) (n=108) (n=396) P value
Age (years) 6114 6113 59215 0.45
Female 143 (28) 36 (33) 107 (27) 0.26
Cardiovascular disease ) ) 0.24
. Coronary artery disease’ - S 159 (31).0 = “135/(34) R

Non-ischemic cardiomyopathy 114 84 (21)

Plasma BNP on admission (pg/ml) 251 (4-4, 335) 378 (5-4,335) 21 5 (4—3 400) <0.01
NYHA functional class on admission (I/I/HIl/IV) 269/191/30/15 41/45/16/7 228/146/14/8 <0.01
NYHA functional class at discharge ({/I/IIl/IV) 275/206/23/1 41/46/21/1 234/160/2/0 <0.01
LVEF (%) 48215 49x15 4616 c.11
eGFR (ml-min-*-1.73m) 61£14 61x14 61x14 0.73
Current smoker 70 (14} 14 (12) 56 (14) 0.72
History of atrlal fibrillation 85(17) 18 (15) 69 (17) 0.49
Medlcal comorbldmes

- Hypertension - T : 166 (32) ¢

Diabetes 86 (17}
Dyéliﬁidethia Lo B S 141(28)

Hemodialysis

" a
73 (14) 26 (24) 47 (12)

oI ST BA(I3) 132 B LA8) 079
ICD/CRT-D - 95 (19) 29 (27) 66 (17) 0.01
at the !lme of
CAblockers T (248 (48) ot 05248y o 186(49) 074
) ACEmhlbslorslARBs o 278 (55) ( (
7" Spironolactone/eplerenone LTI a0 24y
Calcium channel blockers 284 (56)
: L R L 4y (a4
Warfannlhepann 142 (28)
‘Amiodarone/nifekalant. .- iy 01y
 Intravenous inotrof 3
v t Al S
Antidepressants 8(2)
Medications at discharge
forgeblockers oot s o R59(81): BBy 202481) 081
~ AGE inhibitors/ARBs 308 (61) 72 (66) 236 (59) 0.21
. Spironolactone/eplerenone SRS ~ 1136 (27). 4067 . o001
Calcium channel blockers 289 (57) 55 (50) 0.10
- Aspirin . : . FEEEEE S AB6(37) B3 (80) B 0.10
Warfarin ) 160 (32) 44 (40) 116 (29) 0.03
* Amiodarone e CUeB(A8) i BB(R3) 431y 005
Antidepressants 8(2) 5(5) 3(1) 0.01
Education 0.33
- High school BRI LI : 314(62) 741(88). 240 (81) : o
College i ... lea(28) 24(29)  100(5)
© . Others i1 : B CoeTad) e e
Marital status <0.01
' Unmarried SLmEnLIpnRan by 35(7) SRR Sooipe(ey
Married 448 (89) 83 (76) 365 (92)
Widowed bzt B 5 o224y EEREERS F< B € - KEEEEEEFEERREEIE - 2 V- FREES e
Work status 0.02
- Employed - SUmel L o0B (A1) 82(20) o 1T34e)
Housewife 89 (18) 26 (24) 63 (16)
- -Unemployed/retired - -~ == = - Cp 1211 (42) B (A7) 1680/(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 glomenular filtra-
tion rate; CRT, cardiac resynchronizauon therapy; CRT-P, CRT with a pacemaker; ICD, implantable cardioverter defibrillator; CRT-D, CRT witha
defibrillator; ACE, angiotensin-converting enzyme; ARB, angiotensin Il receptor blocker.
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Number of patients

depr‘ sxon defmed by a Zung SDS 1ndex score >6 i

mal range, <50; mildly dep d, 50-59; moderately dep i
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. ¥
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 260.

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 tachyarrhythmias 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.

Clinical Outcomes

The primary outcome was a composite of death from any
cause or cardiovascular events from the time of enrollment 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-

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-
orthage, ischemia (diagnosed on computed tomography or
magnetic resonance imaging if available) or uncertain cause.
Refractory arthythmia was defined as supraventricular or ven-
tricular tachyarrhythmia requiring external defibrillation or
pacing, i.v. anti-arrhythmics 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 nsing 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 ITI/IV, LVEF<35%, estimated glomerular fil-
tration rate (¢GFR) by the Modification of Diet in Renal Dis-
ease formula <60ml-min-'-1.73m2,% diabetes mellitus,
hemodialysis, implantation of an TCD/CRT with a defibrillator
(CRT-D), 3-blocker use on admission, marital status and work
status. Cumulative event-free rate was calculated using the
Kaplan-Meier method. Differences in event-free rates were
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Follow-up (months)
Number at Risk
No Deprassion 386 348 328 303 90
Depression 109 79 70 58 25

m any cause of cardiovascular events;

iovascular inpa-

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 III/IV,
LVEF<35%, eGFR <60 ml- min~'- 1.73 m"2, 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.

Resulis

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 48%), and these patients were available to participate in the -

study (Figure 1). The patient characteristics are shown in
“Fable 1. 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 II-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 (31%) 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-

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 ch istics 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 nse, i.v. inotropic use, 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 -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
dlschargc in patients with dcpressmn Compared with patients
without d ion, fewer d i were married or
employed. "Multivariate analy51s showed that ICD implanta-
tion (hazard ratio [HR], 1.92; 95%CT: 1.00-3.80, P=0.04),
NYHA functional class IIVIV (HR, 3.03; 95%CIL: 1.38-6.67,
P<0.01), and unmarried status (HR, 4.32; 95%CI: 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

Croulgtion Jouroal Vol 78, Octokir 2011
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Abbreviation see in Table 1.
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0
0 12 24 36 48
Follow-up {months)
Number at Risk
No Dapression 386 350 331 304 90
Depression 109 88 73 81 26
Finura 4. Kaplan—Meief curve fdr the secondary cutcorme (death from any’qau’se‘} in ca(dbvascular énpap"ents with or wimout depr“essbn‘

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

faron Joumal

‘fable 2. Kaplan-Meier curves for death from any cause are
shown in Figuye 3. 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%CT: 1.32-2.98,
P<0.001; Table 3). This risk was independent of whether
patients met the criteria of NYHA functional class TI/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).* 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).## 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 ITI/IV as baseline were associated with depres-
sion. Previous studies have indicated that ICD implantation

| NYHA class 1V
implantation of ICD/CRT-D

Diabetes

17

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 failare, 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.¥” 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
d patient compli Depressive symptoms have been
associated with poor adherence to medications, diet, fluid re-
striction, and exercise as well as poor social support.***= 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

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.*®***2 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

Curculation Jovrmad

meck 1s 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 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.”
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 pati
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with heart failure. The management of depression and cardio-
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care managers,* intervention with cognitive behavioral ther-
apy, or social support, is important for improving compliance
and therapeutic outcomes in patients with cardiovascular dis-
case and depression.
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