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European Depression in Diabetes (EDID) Re-

abstruct
A Discussion on Regional Medical Cooperation for Depressive Patients with Diabetes

Tomoka Mineyama ", Mitsuhiko Noda®

Diabetes is reportedly related to various mental discases. Above all, the treatment of depression
in patients with diabetes requires a cooperative relationship with psychiatrists. The reasons are
because the prevalence of depression is high among diabetics, the maintenance of blood
glucosecontrol can become difficult in patients with both diabetes and depression, and the risk of
death may be higher in this population.

Many problems must be settled to enable regional cooperation between medical staff members
specializing in diabetes and psychiatry. For instance, 1) to identify medical institutions capable of
providing standardized and evidence—based medical treatment for depression and to create an
environment in which sufficient information is shared between the medical institutions and diabetes
specialists, 2) education for diabetes specialists regarding the diagnosis and follow—up of mental
disease, and 3) the maintenance of a System to prevent a patient from stopping going to hospital,
above-mentioned matters are all needed.

The demand for regional cooperation between internal medicine and psychiatry is expected to
continue to increase in the future. In this report, We will discuss methods by which diabetes
specialists make new referrals of diabetic patients with depression to psychiatrists. We will then
examine several problems and their solutions for such regional cooperation, which is expected to
contribute to improvements in the quality of life and the prognosis of diabetic patients with
depression.

Jpn Bull Soc Psychiat 22:138-146, 2013

) Department of Internal Medicine, Kohnodui Hospital, National Center for Global Health and

Medicine
2 Diabetes Research Center, Research Institute, National Center for Global Health and Medicine
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Prognostic Value of Depression, Anxiety, and Anger in Hospitalized
Cardiovascular Disease Patients for Predicting Adverse
Cardiac Outcomes
Shunichi Nakamura, MD**, Koji Kato, MD, PhD", Asuka Yoshida, MD",

Nagaharu Fukuma, MD, PhD*, Yasuyuki Okumura, PhD®, Hiroto Tto, PhD®,
and Kyoichi Mizuno, MD, PhD*

Although attention has recently been focused on the role of psychosocial factors in patients
with cardiovascular disease (CVD), the factors that have the greatest influence on prognosis
have not yet been elucidated. The aim of this study was to evaluate the effects of depression,
anxiety, and anger on the prognosis of patients with CVD. Four hundred fourteen
consecutive patients hospitalized with CVD were prospectively -enrolled. Depression
was evaluated using the Patient Health Questionnaire, anxiety using the Generalized
Anxiety Disorder Questionnaire, and anger using the Spielberger Trait Anger Scale. Cox
proportional-hazards regression was used to examine the individual effects of depression,
anxiety, and anger on a combined primary end point of cardiac death or cardiac hospi-
talization and on a combined secondary end point of all-cause death or hospitalization
during follow-up (median 14.2 months). Multivariate analysis showed that depression was

a significant risk factor for cardiovascular hospitalization or death after adjusting for Table |
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outcomes in patients with CVD.>* Although anxiety and
anger have also been shown to be strongly associated
with adverse cardiac events in several studies,”™ a 2008
American Heart Association science advisory recommended
routine depression screening for all patients with coronary
heart disease, but not anxiety or anger screening." Few
studies have examined what psychosocial factors are most
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Methods

For this prospective observational follow-up study, we
recruited consecutive patients with CVD discharged from
Nippon Medical School Hospital (Tokyo, Japan) from June
2009 to June 2011. Patients who were still enrolled in the
trial were followed up until December 2011. We considered
CVD to include acute myocardial infarction, unstable
angina, stable angina, heart failure, arthythmia, and
peripheral artery disease. Patients who died before
discharge, those who had dementia, and those who were not
able to complete the gquestionnaires or give informed
consent were excluded. A final sample size of 414 subjects
was available for analysis. Clinical information and medical
history, including blood examination and echocardiography,
were obtained from medical records on a yearly basis during
the follow-up period. Patients were also followed up by
telephone interview to determine whether they had been
hospitalized or if they had died during the past year. This
study was approved by the research ethics committee of
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Data are expressed as mean = SD or as peresntages.

= Statistieally sigaificant {p <0.05).
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Table 2
Multivariate Cox proportional-

rds models ing the

of baseline psychosocial symptoms with composite end points

Planned Model Charactetistic

Cardiovascular Hospitalization
or Cardiovascular Death (56 Events)

All-cause Hospitalization or
All-cause Death (78 Events)

HR (95% CI) p Value HR (95% CI) p Value

Depression 2.62 (1.13—5.54) 0.02* 2.07 (0.99-3.96) 0.04*
Anxiety 2.35 (0.77—6.18) 0.1 1.42 (0.50—3.48) 0.48
Anger 0.34 (0.13—0.73) 0.005* 0.55 (0.28—0.98) 0.04%
LVEF <40% 2.72 (1.41~5.27) 0.002% 1.86 (1.31—3.51) 0.02%
Age 275 yrs 1.51 (0.84—2.71) 0.1 1.39 (0.84~-2.27) 0.1
Chronic kidney disease (stage >3) 1.41 (0.77-2.65) 0.2 1.36 (0.82—2.29) 02
B-type natriuretic peptide >200 pg/ml 1.86 (1.01~3.42) 0.04% 1.63 (0.97~2.72) 0.06
Diagnosis 0.09 0.04*

CI = confidence interval; HR == hazard ratio.
* Statistically significant (p <0.05).
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Figure 1. Two-year unadjusted survival curves for cardiovascular hospitali: or cardi lar death in patients with CVD with or without each

psychosocial symptom.

Nippon Medical School, and previous written informed
consent was obtained from all participants.

The primary outcome was defined as the time from initial
hospital - discharge to cardiovascular hospitalization or
cardiovascular death (whichever occurred first) within the
follow-up period (6 to 30 months depending on enroliment
date). Cardiovascular -death was defined as death due to
myocardial infarction, cerebral infarction, other vascular
causes, heart failure, or documented sudden cardiac death.
Cardiovascular hospitalizations included those related to
myocardial infarction, heart failure, arrhythmia, ischemic
swoke, transient ischemic attack, percutancous coronary
intervention, endovascular treatment, or cardiac surgery. To
develop a fuller understanding of the relation between
psychosocial factors and clinical outcomes, we also noted
all-cause hospitalization or all-cause death as a secondary
composite end point. The left ventricular ejection fraction
(LVEF) was determined using 2-dimensional echocardiog-
raphy. We defined a low LVEF as being lower than a cutoff
point of 40%.

All patients completed 3 self-report questionnaires to
assess depression, anxiety, and anger. Depression was
determined using the Patient Health Questionnaire (PHQ-9;
score range O to 27),'® anxiety using the Generalized

Anxiety Disorder Questionnaire (GAD-7; score range 0 to
21),'* and anger using the Spielberger Trait Anger Scale
(STAS; score range 10 to 40). The sensitivity and specificity
of the Japanese version of the PHQ-9 are 84% and
95%, respectively, and those of the Japanese version of the
GAD-7 are 88% and 82%, respectively.'>'* The Japanese
version of the STAS is an acceptable scale for evaluating
anger expression.'* We defined depression as a PHQ-9
score >10, anxiety disorder as a GAD-7 score >10, and
anger as an STAS score >22.'% All patients received these
psychological questionnaires a few days before hospital
discharge to minimize the effects of their specific physical
condition.

Continuous variables were tested for normal distribution
using Shapiro-Wilk tests. Normally distributed continuous
variables are expressed as mean + SD, nonparametrically
distributed variables as median (interquartile range), and
categorical variables as frequency (percentage). Baseline
clinical data were compared between patients with and
without depression, anxiety, and anger using Student’s
¢ tests and Mann-Whitney U tests. Categorical variables
were analyzed using chi-square tests. Time-to-event
outcomes using the Kaplan-Meier method were assessed
using log-rank tests. Depression, anxiety, anger, a low
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LVEF (<40%), old age (>75 years), low glomerular
filtration rate (estimated glomerular filtration rate measured
by the Modification of Diet in Renal Disease [MDRD]
formula <60 mV/min/1.73 m?), and a diagnosis of coronary
artery disease, heart failure, arrhythmia, or other diseases
had planned inclusion in the original models. To assess the
robustness of the planned models, other potential factors
(diagnosis at admission, including gender, body mass index,
low-density lipoprotein cholesterol level, high-density
lipoprotein cholesterol level, triglyceride level, glycosylated
hemoglobin level, B-type natriuretic peptide level, previous
myocardial infarction, hypertension, diabetes mellitus, dys-
lipidemia, and the use of B blockers, angiotensin-converting
enzyme inhibitors or angiotensin receptor blockers, calcium
channel blockers, statins, and diuretics) were eligible for
entry into the models by stepwise selection (the significance
level for entry into the model was 0.10). Finally, multivar-
iate analysis using the Cox proportional-hazards model was
performed to assess the relations between an adverse
outcome (primary or secondary end point) and depression,
anxiety, anger, old age, a low LVEF, low glomerular
filtration rate, and high B-type natriuretic peptide Ievel
(>200 pg/ml) in the modified model. JMP version 9.0.3
(SAS Institute Inc., Cary, North Carolina) was used for all
analyses,

Results

Demographic and clinical characteristics of the study
sample are listed in Table 1. The values of these charac-
teristics and the assessments of 3 self-report questionnaires
were collected at discharge. The mean patient age at base-
line was 64.9 years (range 17 to 90). The gender ratio (men/
women) was 2.4:1.

Of the 414 patients, 54% (n = 226) were hospitalized for
coronary artery disease, 20% (n = 121) for heart failure, and
10% (n = 44) for arrhythmia. Patients with arrhythmia
experienced anxiety more often than patients with coronary
artery disease and heart failure (9.1% vs 5.8% vs 4.3%,
p <0.05), but those with coronary artery disease experi-
enced anger more often than those with heart failure and
arthythmia (35.0% vs 21.4% vs 29.5%, p <0.05). The
prevalence of depression in patients with coronary artery
disease, heart failure, and arrhythmia was 11.1%, 10.7%,
and 9.1%, respectively, and the differences were not
statistically significant. At baseline, the mean PHQ-9 score
was 3.8 & 4.2 (range O to 22), the mean GAD-7 score was
3.0 & 3.8 (range O to 27), and the mean STAS score was
19.3 & 5.6 (range 10 to 39).

The mean follow-up time was 14.2 months, at which
time 6 patiemts (1.4%) had died and 72 (17.3%) had
been hospitalized at least once; of these 72 patients, 55
were hospitalized because of CVD. Multivariate Cox
proportional-hazards regression analysis revealed that the
LVERF, B-type natriuretic peptide level, and depression were
all significantly associated with increased cardiovascular
hospitalization or mortality (Table 2). In this same model,
anger was associated with a low rate of cardiovascular
hospitalization or mortality. However, no significant asso-
ciation was observed between anxiety and this combined
outcome. These analyses indicate that depression remained

an independent predictor of incident CVD after adjusting for
anxiety and anger. Anger, the LVEE, and diagnosis were
significantly associated with the combined outcome of all-
cause hospitalization or death (Table 2), as was depression.
Secondary analyses showed that no additional variables
except B-type natriuretic peptide were added to the planned
model through stepwise selection, confirming the robustaess
of the planned model. Figure demonstrates the rates of
cardiovascular hospitalization or death according to each
psychosocial symptom during 2-year follow-up (Figure 1).

Discussion

Our study showed that in hospitalized patients with
CVD, depression is a stronger independent risk factor for
future CVD-related hospitalization or death than either
anxiety or anger. In contrast, high levels of anger appear to
protect patients from these adverse outcomes. A low LVER
was also found to be strongly related to the risk for death or
hospitalization in our study sample. However, we found that
the effects of depression were present even after controlling
for a low LVEF, old age, low glomerular filtration rate,
diagnosis, anxiety, and anger. This indicates that depression
is not simpl; areflection of the severity of the physical CVD
condition,'%'”

In our study, clinically significant symptoms of depres-
sion (PHQ-9 score >10) were observed in 11.1% of our
study sample. This is lower than the incidence reported in
previous studies. This may be explained by the fact that
questionnaires were given at discharge, whereas in previous
studies, they were given a few days after admission, and
depression symptoms in some patients diminish with time
until discharge. A 2008 American Heart Association science
advisory recommended routine screening for depression in
all patients with coronary heart disease using the PHQ-9 or
PHQ-2 guestionnaire. Our study confirms that the PHQ-9 is
a powerful tool for assisting cardiologists in diagnosing
depression. Our findings also confirm that psychosocial
screening at discharge is uscful because depression at this
time is associated with adverse future outcomes. The
psychosocial state of admitted patients often changes, and
there is considerable controversy about when this screening
should be performed for patients with CVD. We believe that
psychiatric condition at discharge is more stable than that at
other periods of hospitalization, which is why we adminis-
tered the questionnaires at this time. Therefore, these results
help determine when screening for depression should be
performed.

In contrast to the effects of depression, anger was asso-
ciated with a low rate of cardiovascular hospitalization or
death. In some studies, anger and hostility were reported to
be associated with poor outcomes in patients with CVD"+!%;
our results are in disagreement with these reports. However,
other studies have shown conflicting results, making the
association between anger and adverse outcomes difficult to
determine or clinically irrelevant,'> ™ Eng et al** found that
moderate anger expression was more protective against
future CVD events than was low anger. Eaker at al™
demonstrated a predictive relation between measures of
anger and hostility to the development of atrial fibrillation in
men, Davidson and Mostofsky® reported that there are
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beneficial and detrimental types of anger in terms of adverse
outcomes:- decreased beneficial anger and increased detri-
mental anger are associated with increased risk for CVD

incidents,

and current self-report assessments cannot

differentiate between these types of anger. Therefore, find-
ings on the relation between anger and CVD may be
inconsistent because the measures of harmful and beneficial
anger, including the self-report assessment of the present
study, were combined. We should thus consider shifting the
target of intervention to detrimental anger.

A number of studies have examined the effects of

depression, anxiety, and anger on post-CVD prognoses, but
the association between these emotions and the risk for
future adverse CVD outcomes in patients previously
hospitalized with CVD has not been.investigated. To our
knowledge, this is the first study to determine whether
depression, anxiety, or anger is the best predictor of adverse
events in these patients.

in

It is important to note that the observational data reported

the present study do not lend themselves to causal

inferences or to the potential effects of interventions
designed to treat depression. A limitation of the study was
that changes in depression during the follow-up period were
not assessed. However, such changes would be difficult to
interpret because they would be concomitant with changes
in disease severity. Another limitation was that the patient
sample size in the present study was relatively small, but
statistical significance between psychosocial symptoms and
subsequent clinical outcomes was achieved despite this
limitation.
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Despite the effectiveness of an implantable cardioverter defibrillator (ICD), its implantation and
concomitant therapies, including shocks, can induce psychological distress in patients, Depression has
Dbeen observed in approximately 30% of ICD patients, and shocks may contribute to the persistence of
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anxiety after implantation, and type D personality and JCD-related concerns may play important roles in
the level of anxiety in ICD patients. However, the association between ICDshocks and anxiety is

Keywords: . controversial, The prevalence of posttraumatic stress disorder (PTSD) in ICD patients is approximately
cardioverter 20%, and type D personality, comorbidities, and frequent shocks may contribute to PTSD. It is also

Shocks important to pay attention to the psychological distress in the partners of ICD patients.
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1. Introduction

An implantable cardioverter defibrillator (ICD) improves survi-
val in patients at high risk of sudden cardiac death, including those
with left ventricular dysfunction and heart failure {1]. Many
studies indicate that an ICD implantation improves the quality of
life (QOL) for most ICD patients [2,3]. However, the severity of an
underlying disease or comorbidities, poor social support, or 1CD-
specific problems such as younger age at implantation, frequent
shocks, and a poor understanding of the therapy may increase

* Correspondence To: Department of Cardiology, Tokyo Women's Medical Uni-
versity, 8-1 Kawada-cho, Shinjuku-ku, Tokyo 162-8666, Japan. Tel: +813 3353 8111:
fax: +81 3 3356 0441

E-muil address: mshiga@hii.twmnsacip (T Shiga, MDY

anxiety and depressive symptoms in ICD patients [3-5]. Despite
the effectiveness of an ICD in the prevention of sudden cardiac
death, the implantation of an ICD and its concomitant therapies,
including both appropriate and inappropriate shocks, can induce
high levels of psychological distress such as depression, anx;ety,
anger, or posttraumatic stress symptoms in patients and ;heir
partners (Fig. 1). These psychological issues are major problems for
patients receiving long-term ICD therapy; therefore, cardiologists
and dlinical electrophysiologists should ‘screen for psychological
distress and recommend appropriate referrals for these patients.

2. Depression

Depression is associated with heightened morbidity anc} mor-
tality in patients with cardiovascular disease [6-10]. It is also

1880-4276/3- sec front matter ® 2013 Japanese Heart Rhythm Society. Published by Eisevier B.V. All rights reserved.
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Fig. 1. Interaction of psychological distress and risk factors/modulators in patients
with i i ibril (ICDs). PTSD, posttraumatic stress
disorder.

associated with sudden cardiac death in the elderly and women
{11,12). The prevalence of depression is reported to be 1 in S and
1 in 3 among outpatients with coronary artery disease and heart
faiture, respectively [10}]. In previous studies, depression has been
observed in 24-33% of patients receiving ICD therapy [3]. Bilge
et al. reported that depression scores obtained using the Hospital
Anxiety and Depression Scale were higher in patients who had an
ICD for an extended period (>5 years) or in those who had
received recent shock therapy (within the past 6 months) [13].
Friedmann et al. also reported that Beck Depression Inventory
scores were higher in patients who had an ICD for >1 year
compared with those who had an ICD for <1 year (14]. The
Triggers of Ventricular Arrhythmia study suggested that moderate-
to-severe depression is a predictor of appropriate shocks in
patients with coronary artery disease and an ICD [15}.-

However, few studies have evaluated changes in depressive
state over time during ICD therapy. A small study of 25 ICD
patients found that 2 of 5 patients with depression continued in
this negative affective state for 21 year | 16]. Another study showed
that depressive symptoms did not change in 132 ICD patients over
1 year, irrespective of whether they experienced shocks [17].
A study of 57 ICD patients with heart failure revealed that the
proportion of patients with depression decreased over a 2-year
period, although follow-up was not completed for 50% of the
enrolled patients [18]. Using the Zung Self-Rating Depression Scale
{index score 260), we reported that approximately 30% of 90
patients with an ICD had depression and that 72% of the patients
with depression showed persistent depression at the 2-year
follow-up (Fig. 2) [19]. Patients with depression at 2 years had
experienced more ICD shocks during this time than those without
depression {19]. Herrmann et al. showed that the percentage of
psychologically distressed ICD patients increased with an increase
in the number of shocks, especially in patients experiencing =10
shocks during the mean period of 1.4 years [20}. Bilge et al
reported that depression scores according to the Hospital Anxiety
and Depression Scale were significantly higher in patients who
had experienced shocks recently (within the last 6 months) [13).
These findings suggest that ICD shocks contribute to the persis-
tence of depression in these patients.

Biological mechanisms have also been associated with poor cardi-
ovascular outcomes in ICD patients with depression, such as alteration
of cardiac autonomic tone, activation of the sympathetic nervous
system, enhanced activity of the hypothalamic-pituitary-adrenal axis,
and elevated inflammatory and proinflammatory processes
{6,7,10,21]. Although depression is definitely associated with worse
outcomes in patients with cardiovascular disease, the pathophysiolo-
gical mechanisms of this association are not completely understood.

The following additional suspected risk factors and modulatars
are suggested as markers for the need of psychosocial attention in
ICD patients: younger age ( <50 years), inadequate knowledge

- (n=8)
Not depressed n= 61[" =~ = => (n=57) { Not depressed n = 65!

Fi'g‘ 2. Prevalence of depression at bascline and 2-year follow-up in 90 patients
with an cardi ibril (From Suzuki et al. {19])).

about the cardiac condition or ICD, a significant history of
psychological problems, poor social support, and high medical
severity or comorbidity [3]. Previous studies have reported that
the incidence of depression is generally higher in women than in
men 22,23, Rahmawati et al. revealed that in a cohort study of
Japanese patients with an ICD, women had a higher incidence of
depression, according to the Beck Depression Inventory, and
worried more about their ICD than did men {24]. Therefore, sex
may also be a risk factor for depression in ICD patients.

Poor social support is also independently associated with poor
cardiovascular outcome [25). Recently, a longitudinal study of 105
beart failure patients with and without an ICD designed to examine
changes in psychosocial status showed that depression increased
over time in patients with less initial social support, whereas it did
not increase in those with higher initial social support (Fig. 1) {26].

Kohn et al. found that cognitive behavior therapy (CBT) con-
ducted before implantation, before discharge, and at 7 routine
visits decreased depression at the 9-month follow-up in patients
with an ICD [27]. in another study, CBT also decreased anxiety and
ventricular arrhythmias requiring ICD therapy. However, the
effects were limited, and the depressive state of patients did not
change over the course of the intervention in this study (28]. The
effect of antidepressants such as selective serotonin reuptake
inhibitors on the depressive state of ICD patients has not yet been
established. Previous studies have suggested that the prevention
of ventricular arrhythmia, which requires shock therapy, may be
important for alleviating or preventing depression in patients
receiving long-term ICD therapy. Increase in social support may
also lead to reduction of depression and improvement in health-
related QOL in ICD patients with heart failure.

3. Anxiety

Anxiety is common in patients with an ICD and has been reported
in 24-87% of patients after ICD implantation, The prevalence of
clinically diagnosed anxiety disorder ranges from 13% to 38% {3,29].
The number and frequency of ICD shocks experienced may increase
levels of anxiety because an ICD discharge causes fear and pain in
some patients, However, a review of the literature reveals that the
association between ICD shocks and anxiety is unclear. Some studies
have reported a significant relationship between shocks and anxiety
113,30,31}, whereas others have found no relationships {32,32),
although there have been several limitations such as small numbers
of patients. In a study of 308 ICD patients, van den Broek et al. used
the State Trait Anxiety Inventory 2 months after implantation and
reported that patients who had experienced an ICD shock had a
higher level of anxiety than that of patients who had not been
subjected to a shock; these researchers suggested that ICD shocks are
refated to increased Jevels of anxiety [31],

Moreover, the effect of ICD-related concerns or personality
traits on anxiety sensitivity in individuals may be important. A
study in 182 ICD patients by Pederson et al. showed that patients
who had experienced shocks scored higher on the ICD Patients
Concerns Questionnaire and that concerns about ICD (with the
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upper tertile representing high levels of concern), but not shock,
was an independent risk factor for anxiety (according to the
Hospital Anxiety and Depression Scale) {34} A stucy by van den
Broek et al. in 308 ICD patients revealed that type D {(according to
the 14-item Type D Personality Scale) patients scored higher on
the 16-item Anxiety Sensitivity Index than did non-type D
patients, and that type D personality and anxiety sensitivity, but
not shock, were independent predictors of anxiety [31]. Pedersen
et al. also showed that type D personality is associated with
increased anxiety in ICD patients [33,35). Therefore, anxiety in
ICD patients does not appear to be simply related to the experi-
ence of shocks. Personality traits associated with anxiety sensitiv-
ity and ICD-related concerns, as well as the shocks experienced,
play important roles in the levels of anxiety in ICD patients.

Time-depencdent changes in the level of anxiety and proportion
of patients with anxiety after ICD implantation are unclear. Among
patients treated with ICD for the secondary prevention of sudden
cardiac death, Kamphuis et al. suggested that the proportion of
patients with anxiety did not change from implantation to 12
months after discharge [36]. However, the level of anxiety may
decrease with time after implantation, especially in ICD patients
who do not experience shock {31].

Some studies have evaluated the role of emotional stress in the
occurrence of ventricular arrhythmias in ICD patients [15,37-39).
Lampert et al. reported that anxiety was not significantly associated
with ventricular arrbythmia requiring shock therapy but that anger
was an independent predictor [38]. A study by van den Broek et al.
showed that the combination of anxiety and type D personality, but
not anxiety alone, predicted the occurrence of ventricular arrhythmia
requiring ICD therapies in the first year after implantation [39]. The
biological mechanisms underlying this finding are not understood;
however, it appears that intensive emotional stress may increase the
sympatheric tone, leading to the occurrence of arrhythmia,

4. Posttraumatic stress disorder

Life-threatening cardiovascular disease is recognized as a cause of
acute distress and posttraumatic stress disorder (PTSD). PTSD occurs
in people who have been exposed to an extreme stressor or a
traumatic life-threatening event and experience fear, helplessness, or
horror. Three distinct types of symptoms, namely, re-experiencing of
the event, avoiding reminders of the event, and hyperarousal, must
be present for =1 month for a diagnosis of PTSD {40].

The prevalence of PTSD in the general population is estimated to
be 7.8% [41}, whereas it is 30% and 15% in patients who have survived
cardiac arrest [42,43) and those who have myocardial infarction,
respectively [44,45]. Recently, trauma-induced reactions such as
PTSD have received attention in ICD patients because shock therapy
may have a traumatic impact on patients and may act as a
continuous reminder of the presence of a potentially fatal cisease
|146-49). The prevalence of PTSD in ICD patients has been reported to
be approximately 20%, although neither the definition of PTSD nor
the clinical characteristics of patients were uniform across the studies
]50-54). A recent study by Rahmawati et al. reported the prevalence
(23.5%) of a PTSD score of 220 using the Impact of Event Scale-
Revised (IES-R) in Japanese patients with an ICD; this result is
comparable. to previously .reported  results {24]. Kapa et al. found
that 21% of 223 ICD patients met the criteria for PTSD with an [ES-R
score 224 at initial assessment (within 2 months after implantation),
which decreased significantly to 12% after 6 months, The prevalence
remained relatively stable at 13% at 1 year after implantation |51},
However, . von Kinel documented an increase in IES-R score from
baseline to follow-up and found that nearly one-fifth of patients had
newly developed PTSD 2-5.5 years after implantation in a cohort of
107 consecutive patients with an ICD [52]

The mechanism underlying the development of PTSD and the
effect of PTSD on clinical outcomes in ICD patients are not well
documented. It is not clear whether cardiac status such as life-
threatening arrhythmia provokes PTSD or whether ICD shocks can
trigger and maintain PTSD. Habibovi¢ et al. suggested that ICD shocks
themselves were not significantly associated with PTSD. For the 30
(7.6%) of 395 ICD patients in their study who met PTSD criteria, type
D personality and baseline anxiety were significant predictors of
posttraumatic stress at 18 months after implantation, independent of
shocks and other clinical or demographic covariates {54} However,
Kapa et al. revealed that although no significant differences were
observed in IES-R among the patients who experienced ICD shocks,
5 patients who experienced electrical storms had significantly higher
baseline PISD scores {51]. von Kdnel et al also showed that
experiencing =5 ICD shocks was a predictor of PTSD [52). Moreover,
Ladwig et al. reported that the relative mortality risk was 3.45
(adjusted for age, sex, diabetes, left ventricular ejection fraction,
beta-blocker use, depression, and anxiety) in ICD patients with PTSD
(high IES-R score) compared with those without PTSD [50]. To date,
personality traits such as type D, comorbidities (e.g. underlying
cardiac disease, life-threatening arrhythmia, and anxiety), and fre-
quent ICD shocks or electrical storms have been found fo be key
contributors to PTSD. In addition, persistent PTSD may be a predictor
of prognosis in ICD patients.

The primary tool in the pharmacological management of PTSD
is the use of selective serotonin reuptake inhibitors [55,56], but
positive response rates are generally limited. In addition, non-
pharmacological treatment such as CBT has been shown to be
effective for PTSD {57].

5. Psychological distress in partners of ICD patients

Recently, attention has been focused on psychological distress
in the partners of ICD patients, Studies have reported that the
distress level in partners of ICD patients was as high as thatin the
patients themselves [58]. In most partners, this distress level
seems to decrease in the first year after implantation of an ICD
[58]. The predictive factors of psychological distress in partners of
ICD patients considered. in the literature are age, secondary
indication for ICD implantation, and personality traits such as
type D, although the causal relationships are unclear {33,59].
Moreover, the influence of ICD shocks on the distress in partners
of ICD patients is also complex and ranges from some to no impact
on distress levels, However, it is not possible to draw conclusions
on these issues because of the small number of studies examining
psychological distress in partners of patients with an ICD.

6. Conclusions

Psychological distress is not uncommon among patients receiv-
ing long-term ICD therapy. The prevalence of distress in ICD
patients is increasing because the guidelines for implantation are
expanding to include the primary prevention of sudden cardiac
death in high-risk patients. However, ICD-induced psychological
distress may impair lifestyle or QOL in patients. Therefore, in ICD
patients; the management of psychological distress is‘as necessary
as the prevention of sudden cardiac death. Cardiologists. and

clinical electrophysiologists should screen for psychological dis~
tress in ICD patients and consult psychiatrists when appropijiata :
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