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Abstract The United States Food and Drug Administration
has approved the wearable cardioverter defibrillator (WCD)
for use in patients who are at high risk for sudden cardiac
arrest (SCA) and who do not yet have an established indica-
tion for an implantation cardioverter defibrillator (ICD) or
have contraindications for device implantation for various rea-
sons. TheWCD is typically used for primary prevention in (1)
high-risk patients with reduced left ventricular ejection frac-
tion (LVEF) ≤35 % after recent acute myocardial infarction
(MI) during the 40-day ICD waiting period, (2) before and
after coronary artery bypass graft or percutaneous coronary
intervention during the 90-day ICD waiting period, (3) after
recently diagnosed nonischemic dilated cardiomyopathy
(NICM) during the 3- to 9-month medical therapy optimiza-
tion period, or (4) for those with inherited proarrhythmic con-
ditions such as long QT syndrome or hypertrophic cardiomy-
opathy. Unlike the automatic external defibrillator, the WCD
does not require assistance from bystanders for therapy and
conscious patients can delay or avert therapy with the use of
response buttons. The WCD exhibits a small risk of inappro-
priate shock, mostly due to supraventricular tachycardia and/
or electrical noise. Multiple non-randomized observational
studies have shown high efficacy in detection and appropriate
shock therapy for sustained ventricular tachyarrhythmias.
This paper discusses the use of the WCD for prevention of
SCA in patients with various cardiac substrates.
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Acronyms
WCD Wearable cardioverter defibrillator
SCA Sudden cardiac arrest
ICD Implantable cardioverter defibrillator
LVEF Left ventricle ejection fraction
MI Myocardial infarction
NICM Nonischemic dilated cardiomyopathy
VT Ventricular tachycardia
VT Ventricular tachycardia
VF Ventricular fibrillation
HF Heart failure
CABG Coronary artery bypass grafting
TCM Takotsubo cardiomyopathy
PPCM Peripartum cardiomyopathy
CSHD Congenital structural heart disease
IAs Inherited arrhythmias

Introduction

In the last three decades, the survival of patients who are at
high risk for life-threatening ventricular tachyarrhythmias has
been enhanced with the use of implantable cardioverter defi-
brillators (ICDs) [1, 2]. Still, large numbers of high-risk pa-
tients fall outside of ICD indications, and sudden cardiac ar-
rest (SCA) continues to be a major cause of mortality in the
USA. The incidence of out-of-hospital cardiac arrest in 2014
was about 424,000 according to the American Heart
Association [3]. In a multicenter observation study of out-of-
hospital cardiac arrest (20,520 cardiac arrests) in North
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America, 22.9 % of 11,898 patients who had attempted resus-
citation had VT/VF or shockable rhythm by automated exter-
nal defibrillator [4]. Overall survival ranged from 3 to 16.3 %
with a median of 8.4 % in the emergency medical service
(EMS) treated out-of-hospital cardiac arrests. If the initial
rhythm was VF, survival ranged from 7.7 to 39.9 % with a
median of 22 %. Among EMS-treated out-of-hospital arrest,
majority (45.4 %) were unwitnessed, 37 % were witnessed by
bystanders and only 9 % by EMS personnel. Lack of access to
or skill to use automated external defibrillator at the site by the
bystander, delay in emergency services reaching the site, or
delay in initiating cardiopulmonary resuscitation can reduce
survival by 7 to 10 % with each passing minute after cardiac
arrest [5]. Ischemic heart disease (most common),
nonischemic dilated cardiomyopathy (NICM), hypertrophic
cardiomyopathies, congenital heart disease, and genetically
determined channelopathies are known to be associated with
increased risk of SCA. For those patients that have already
been identified as high risk for out-of-hospital cardiac arrest
but are not yet candidates for and/or refuse an ICD, the wear-
able cardioverter defibrillator (WCD) is an additional option
for prophylaxis.

History of the WCD

In December 2001, the LifeVest® wearable cardioverter defi-
brillator (ZOLL, Pittsburgh, USA) was FDA approved and
remains the only commercially available WCD. The device
is currently available in the USA, Europe, Australia, Israel,
Japan, and Singapore. The most recent version is the WCD
4000 (shown below). In 2015, the FDA approved the WCD
for use in children as well, provided that they meet a certain
size criteria for a proper fit.

Device Description

The device total weight is 1.5 kg. as shown in Figs. 1 and 2.
The WCD consists of wearable (Table 1) and non-wearable
components (Table 2) [6].

Device Function

TheWCD is a programmable device that monitors the patient,
detects life-threatening ventricular tachyarrhythmias, and de-
livers treatment (cardioversion or defibrillation). There are
four sensing electrodes placed against the patient’s chest to
monitor ECG signals whereby arrhythmia events are detected,
recorded, and stored for later adjudication. Once a malignant
arrhythmia is recognized, a series of alarms are initiated.

First, the device alerts the patient using different modalities
(vibration, display messages, alarm voice). A conscious pa-
tient has the option to abort the defibrillating pulse by pressing
the response buttons over a period of approximately 25 s [7].

If response buttons are not used, electrical shock therapy will
be delivered typically within 60 s of arrhythmia onset Fig. 3.
Median time from arrhythmia to treatment is about 45 s.

In order to maintain effective monitoring and timely thera-
py, the device should be worn continuously except when
bathing.

Some additional key points about the WCD include (1) the
WCD effectively terminates VT/VF episodes and it can be
programmed to different VT or VF rate thresholds (typically
150 and 200 BPM, respectively [7], (2) the WCD treats VT/
VF with a biphasic shock that is programmable between 75
and 150 J [8], and (3) the WCD will alarm for severe
bradyarrhythmias and asystole but it cannot provide pacing
therapy.

Indication/Guidelines in Perspective

The LifeVest was FDA approved based on the WEARIT/
BIROAD study that included 289 patients [9]. At this time,
there are no completed randomized controlled trials. Based on
current consensus statement from HRS/ACC/AHA 2014, the
WCD is an option prior to an ICD implantation decision for
selected patients at high risk of sudden cardiac death due to
ventricular tachyarrhythmias [10]. The following situations
may be considered for WCD use [11]:

1. Reversible arrhythmic conditions such as myocarditis
2. Potentially reversible cardiomyopathy when left ventric-

ular function might improve such as newly diagnosed
cardiomyopathy (ischemic/nonischemic) or after myocar-
dial infarction (MI)

3. ICD re-implantation delays after ICD explantation (e.g.,
for infection) or implantation delays due to comorbid
conditions

4. Transient sudden death risk such as pre-cardiac
transplantation

5. Prior to ICD decision for inherited arrhythmogenic
conditions

Fig. 1 Wearable cardioverter defibrillator (courtesy of Zoll Medical
Corporation, Pittsburgh, PA; with permission)
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WCD in Ischemic Heart Disease

Each year, an estimated 635,000 Americans are hospitalized
due toMI or have a coronary heart disease death; one of every
seven deaths is caused by coronary artery disease [3]. A
community-based retrospective study of 2280 patients in a
Midwest county (1979–1998) showed 7.5 % patients with
acute MI experienced ventricular arrhythmias, most (78 %)
during the first 48 h after the onset of ischemic symptoms
[12]. VF occurred in 2.1 % within 48 h, 3.6 % of patients after
48 h, and ventricular tachyarrhythmia in 1.8 % of the patients.

Patients who had any ventricular arrhythmia had lower left
ventricular ejection fraction (LVEF), 30-day case fatality rates
of 38 versus 9 % for patients who experienced none. Patients
who have VF or VT after 48 h had higher 30-day case fatality
rate (47 and 44 %, respectively) compared to 19 % in ventric-
ular fibrillation before 48 h. During analysis of 40,895 patients
enrolled in the Global Use of Streptokinase tPA for occluded
coronary arteries (GUSTO-1) trial, 10.2 % had significant
sustained ventricular tachyarrhythmias (Newby et al., 1998).
Patients who had VTonly, VF only, or both VT/VF had higher
in-hospital mortality rates (18.6, 24 %, and 44 %, respective-
ly) and 30-day mortality rates (18.3, 23.99, and 44.5 %, re-
spectively) than patients without ventricular tachyarrhythmias
(in-hospital mortality: 4.2 %; 30-day mortality: 4.6 %). A

Fig. 2 Wearable components
(courtesy of Zoll Medical
Corporation, Pittsburgh, PA; with
permission)

Table 1 Wearable components

Wearable
components

Description

Monitor Contains both defibrillation and diagnostic
circuitries, includes
response buttons

Battery pack Attached to the monitor and rechargeable
every 24 h

Electrode belt Four ECG monitoring electrodes and three therapy
electrodes
to deliver the therapy

Garment Worn to position electrodes and therapy pads to
patient’s chest

Holster Holds the monitor

(Courtesy of Zoll Medical Corporation, Pittsburgh, PA; with permission)

Table 2 Non-wearable components

Non-wearable
components

Description

Battery charger Charges battery and sends device data

Modem cable and
modem

Allows information including ECG,
compliance, and device performance to be
sent automatically

WCDNET A secure, Lifecor, Inc., website to maintain
patient information

Computer cable and
diagnostic tester

Allows physician to program rate thresholds,
energy levels and test the device

(Courtesy of Zoll Medical Corporation, Pittsburgh, PA; with permission)
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community-based registry (1990 to 2010) from Olmsted
County shows that 34 % of patients develop new heart failure
(HF), 47 % developed within 3 days and 62 % had reduced
ejection fraction [13].

Though improvements in pharmacological and invasive
strategies have shown significant reduction in mortality after
MI, still, 19.6 % had HF with mortality of 11.7 % in the first
90 days based on a Danish registry of 89,389 patients [14].
The VALIANT study (Solomon et al., 2005) showed that pa-
tients with reduced systolic function (especially ≤30 %) are at
highest risk for sudden cardiac death in the first 30 days after
MI, with an incidence rate of 1.4 % during the first month then
dropping to 0.5 % per month in the months that follow.

MADIT, MADIT II, SCD-HeFT, and MUSTT have shown
survival benefit with ICD therapy after myocardial infarction
with reduced left ventricular function [15–18]. These studies
form the basis for current guidelines on the ICD implantation
but these studies used slightly different LVEF cutoffs (EF
≤35 % in MADIT and SCD-HeFT, EF ≤30 % in MADIT II,
and EF ≤40 % in MUSTT) and timing of ICD implantation
(MADIT >3 weeks after MI, >2 months after CABG,
>3 months after percutaneous coronary angioplasty; SCD-
HeFT >3 months HF; MADIT II >1 month after MI infarction
and >3 months after revascularization; MUSTT ≥4 days after
myocardial infarction).

Two randomized trials evaluated the benefit of the ICD
early after MI when the risk of mortality is known to be high.
However, in DINAMIT, prophylactic use of the ICD in post-
acute MI patients with LVEF ≤35 % failed to show mortality

benefit during an observation period of 30 months [19]. This
finding was later confirmed by the IRIS trial, which included
patients with LVEF ≤40% [20]. Both trials had a significantly
lower risk of death from arrhythmia that was counterbalanced
by an increased risk of non-arrhythmic causes of death.
Speculations on why these trials were negative include com-
peting risks of death, use of inclusion criteria that selected
away from sudden death (depressed heart rate variability in
DINAMIT, heart rate in IRIS), insufficient power in the trial
design, and the play of chance.

The third randomized trial that failed to show a survival
benefit for ICD implantation in patients with reduced LVEF
was CABG-Patch [21]. This trial randomized subjects to ICD
therapy with epicardial patches or no ICD at the time of
CABG surgery and included the additional criterion of abnor-
malities on signal averaged electrocardiograms. Recovery of
significant LVEF following surgery may have contributed to
the failure to show benefit.

Current guidelines recommend a waiting period of 40 days
after acute MI and 90 days after CABG or percutaneous cor-
onary intervention before ICD implantation in patients with
reduced LVEF (≤35 %) for primary prevention of SCA.
Despite this, patients continue to be at high risk for sudden
death from ventricular arrhythmia in the early post-MI phase.
Since there is no established benefit from ICD implantation,
the WCD is the only currently available noninvasive device
that can prevent ventricular tachyarrhythmia-related death
during this interim period until the indication for an ICD can
be established. The ongoing Vest Prevention of Early Sudden

Fig. 3 ECG recordings from a patient with WCD who received shock (150 J) therapy with termination of VF (courtesy of Zoll Medical Corporation,
Pittsburgh, PA; with permission)
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Death Trial and VEST Registry (NCT01446965) is expected
to give us insight into the impact of WCD use on mortality
from sudden cardiac death in the first 3-month post-MI.

Current evidence regarding the benefit of WCD use in is-
chemic heart disease comes from observational studies. The
WEARIT/BIROAD trial studied the role of WCD in patients
with symptomatic HF with EF <30 % (177 patients in
WEARIT) or patients having complications associated with
high risk for sudden death after a MI or bypass surgery not
receiving an ICD for up to 4 months (112 patients in BIROAD
Study) [9]. Six (75 %) of eight defibrillation attempts were
successful. Six of 289 patients experienced an unnecessary
shock for an incidence rate of 0.67 % per month of patient
use. Reek et al. reported on an observational study from
Germany (1998–2001) that included 84 patients, predomi-
nantly patients with acute MI or recent CABG surgery, or
waiting heart transplant [22]. Five patients had seven episodes
of ventricular tachyarrhythmia successfully terminated with
WCD. In 9720 total days of WCD use, one patient had an
inappropriate shock due to oversensing of electrical noise.

A US-based national registry (2002–2006) showed WCD
use in 3569 patients, of which recent MI and post-CABGwith
LVEF ≤35 % contributed to 12.5 and 8.9 % of users, respec-
tively [23]. Inclusive of all other indications for WCD, first
shock was successful in 76/76 (100 %) for unconscious VT/
VF and 99 % for all VT/VF. Eight patients died after success-
ful conversion of unconscious VT/VF. Survival occurred in
73.6 % of events and in 90 % of VT/VF events. Compliance
was satisfactory with 90 % wear time in >50 % of patients,
and survival was comparable to that of ICD patients from the
national registry. Average use was 20±3.7 h per day for pa-
tients using device >60 days (599 patients) and 17.2±5.9 h for
patients using less than 15 days (160 patients). During WCD
period, 80 sustained VT/VF (1.7 %). Patients with LVEF
≤35 % with recent MI, post-CABG, recent NICM had statis-
tically significant lower mortality compared to those with tra-
ditional indications of ICD. There was no significant differ-
ence betweenWCD and ICD patients (prospectively collected
data from the Cleveland Clinic) at 3-month and 3-year follow-
up. These findings suggest that the WCD is an acceptable
bridge to permanent prophylaxis with an ICD.

Klein et al.’s retrospective review of 354 WCD users from
Germany included 39 % early acute MI patients complicated
by LVEF ≤35 % within 2 days of acute percutaneous revas-
cularization, early (≤24 h) after survival from an aborted ven-
tricular tachyarrhythmia, or acute pulmonary edema [24].
Twenty-nine percent of patients included post-CABG with
reduced LVEF, prolonged and difficult postoperative hemo-
dynamic recovery, or early postoperative life-threatening ven-
tricular tachyarrhythmias. Two hundred twenty-eight episodes
of sustained VT/VF events were observed in 7.6 % of patients.
Out of these, 139 episodes occurred in type 2 LQT syndrome;
all but six episodes terminated spontaneously while

withholding the shock. In 20 of 21, treated VT/VF, the first
discharge was successful (95 % success). Only three inappro-
priate shocks were delivered because of electrical noise.

A retrospective observational study of post-revascularization
(CABG surgery or percutaneous coronary revascularization) pa-
tients with LVEF ≤35 % from the Cleveland Clinic and national
WCD registries showed better survival in the WCD group com-
pared with the no-WCD group (HR, 0.54; 95 % CI, 0.43–0.68;
P<0.0001) in the first 90 days [25••]. Zishiri et al. showed higher
mortality (7 % for post-CABG and 10 % post-percutaneous cor-
onary intervention) among 4149 patients discharged without a
defibrillator compared to 809 discharged with a WCDs (90-day
mortality post-coronary artery bypass graft surgery 3 and 2 %
post-PCI).

Another retrospective study of the WCD registry data in
early post-MI patients with reduced LVEF ≤35 % during 90-
day wear period showed 1.6 % (133/8453) of patients
received appropriate shocks and 91 % of these patients were
resuscitated from a ventricular arrhythmia [26•].

Nonischemic Dilated Cardiomyopathy

Nonischemic dilated cardiomyopathy (NICM) is character-
ized as having a dilated left ventricle with systolic dysfunction
without significant coronary artery disease. NICM is frequent-
ly classified by etiology such as alcohol-, chemical-, infec-
tion-, or tachycardia-induced or peripartum cardiomyopathy
(PPCM) or takotsubo cardiomyopathy (TCM) [27]. At the
onset, cardiomyopathies may be asymptomatic but the risk
of ventricular arrhythmias is high in this population and could
be the initial presentation. Among this patient group, the risk
of sudden cardiac death is high due to ventricular arrhythmias
[28]. Treatment of NICM is similar to ischemic cardiomyop-
athy with the understanding that interventions for coronary
artery disease are not useful. The ICD is an effective treatment
for patients at risk of SCA due to sustained ventricular ar-
rhythmias, but it is not indicated for patients with suspected
reversible cardiomyopathies. Thus, ICD guidelines stress their
use only when the cardiomyopathy is deemed irreversible.
Unlike an ICD, the noninvasive nature of the WCD fits well
conceptually with disease etiologies that feature the potential
for recovery. Several types of NICM, such as alcohol or tachy-
cardia induced, PPCM, and TCM are frequently reversible
within the first few weeks to months after the initial diagnosis
using optimal medical therapy. Use of a temporary external
device to treat potential ventricular arrhythmias during this
period of time can be of benefit. Previous studies have shown
the effectiveness of the WCD in other potentially reversible
NICM [29•]. In a single center retrospective study, 254 pa-
tients received WCD over 10 years for newly diagnosed
NICM which consisted of idiopathic NCM (82 %), tachycar-
dia induced (15 %), valvular with recent repair/replacement
(2 %), and TCM (1 %) [30].
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A recent retrospective study showed that the WCD pre-
vents SCA in newly diagnosed NICM related to alcohol
abuse. In this study, 5.5 % of patients received at least one
appropriate shock. Also, 33 % of patients experienced im-
provement in EF during the 3-month follow-up, showing the
potential reversibility of the disease [31].

The left ventricular dysfunction in TCM is transient
with good prognosis after treatment and recovery. But
the short-term risk of sudden cardiac arrest from ven-
tricular arrhythmias is still present. Deeprasertkul et al.
reviewed the use of WCD in this patient population
[32]. Of the 102 patients with TCM, two (2 %) had
VT/VF terminated by shocks and one patient had two
inappropriate shocks from signal artifact. Two of them
had bradyarrhythmias (2 %). Five patients died after
WCD discontinuation of which two had LVEF ≥35 %
at the end of WCD use. They hypothesized that the risk
of SCA in TCM `may persist even after the EF improves.

PPCM is a rare dilated cardiomyopathy that presents with
left ventricular dysfunction, HF, and risk of SCA. In the USA,
2.1 % of the women with PPCM had cardiac arrest and in-
hospital mortality was 1.3 % [33]. In a German multicenter
experience, 3 of the 22 patients with PPCMwith LV dysfunc-
tion prescribed a WCD, had four episodes of VF terminated
by the WCD [34].

WCD is not infrequently used during cancer chemo-
therapy to balance the SCA risk from drug-induced long
QT syndrome or chemotherapy-induced cardiomyopathy.
The potential reversible cardiomyopathy and uncertain
prognosis enhance the desirability of noninvasive thera-
pies. Also, the WCD has an advantage over the ICD in
that it can be removed during radiation treatment and
when MRI is required. A retrospective study was conduct-
ed by Everitt et al. on the use of WCD in cancer patients
[35]. Of 23,797 patients with WCD, 59 (0.02 %) patients
had cancer or chemotherapy-induced cardiomyopathy.
Fifty-four of 59 patients needed a defibrillator based on
ventricular dysfunction. Six of the 59 patients (10 %) had
removal of the earlier implanted ICD due to thrombus or
infection. Four of the 59 patients (7 %) had shocks on five
occasions which were successful during 3-month follow-
up. One shock was inappropriately delivered for rapid
atrial fibrillation. There were 11 deaths, but none were
related to WCD failure. These observations suggest that
the WCD may protect cancer patients from SCA risk if
the risk is transient or related to treatment or if an ICD is
contraindicated.

Myocarditis leads to HF and arrhythmias predispos-
ing to SCA in patients with left ventricular dysfunction.
Myocarditis may cause 8–12 % of all sudden deaths,
but there is no clear documentation of the incidence of
sudden death in myocarditis. In a case report by
Prochnau, a 32-year-old woman presented with VF

arrest and was diagnosed to have viral myocarditis with
normal ejection fraction [36]. WCD was given to her as
a bridge to prevent recurrent VT/VF until a repeat car-
diac MRI was done in 3 months. She had an episode of
VF terminated successfully by WCD shocks 2 months
after the initial event. Repeat cardiac MRI showed on-
going disease. An ICD was implanted thereafter.
12 months after ICD implantation, she had a VF shock
despite normal EF. WCD may be a safe and efficacious
alternative to bridge patients with myocarditis transient-
ly when the prognosis is uncertain.

Other Indications for WCD

The WCD can be used as a bridging therapy for various con-
ditions apart from ischemic or NICM.

Patients waiting for heart transplantation are prone to
ventricular arrhythmias and SCA. A national database
identified 121 patients awaiting a heart transplant who
were prescribed a WCD; 83 patients were on the trans-
plant list or being evaluated for heart transplant, and 33
patients were waiting for re-transplantation. Ventricular
arrhythmias were noted in seven patients (6 %); all ep-
isodes were terminated with WCD shocks; two patients
had atrial fibrillation with rapid ventricular response
resulting in inappropriate shock [37•].

A retrospective study was done in patients using WCD
after ICD removal for cardiac device infections [38•]. Of
the 97 patients, three had WCD shocks; sustained VT was
treated by WCD in two patients, whereas the third patient
had two inappropriate shocks. Three patients died outside
the hospital when not wearing the WCD, with overall
mortality of 8.2 %. Chung et al. reported 638 patients
who had ICD removal; the incidence of SCA was 7.6 %
[23]. Healy et al. created a model to study the cost effec-
tiveness of WCD for SCA prevention after removal of
infected ICD. They considered four options that included
discharge to home with or without WCD, discharge to
skilled nursing facility with no WCD, or observation in
hospital. They found that the most cost-effective treatment
option is to discharge patients home with a WCD, with an
incremental cost effectiveness of $20,300/life-year and
$26,436/quality-adjusted-life-year in comparison to
discharging patients without WCD. Both hospital moni-
toring and discharging to skilled nursing facility were as-
sociated with higher costs and worse clinical outcomes.
The cost effectiveness of WCD was better when the re-
implantation time was at least 2 weeks [39].

The WEARIT-II registry enrolled 2000 patients into three
categories [40]. Apart from ischemic and nonischemic group,
patients with congenital/inherited heart disease were also in-
cluded (n=268): 61 % of patients had congenital heart dis-
ease, 53 % had inherited heart disease like hypertrophic
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cardiomyopathy (25 %), arrhythmogenic right ventricular
dysplasia in 23 %, long QT syndrome in 10 %, and Brugada
syndrome in 1 %. Probability of VT/VF was significantly
higher in ischemic and congenital/inherited heart disease
groups with a rate of 3 % at 3-month follow-up. Also, the rate
on treatment for VT/VF episodes was higher in the same
group.

A retrospective study was conducted in patients with
congenital structural heart disease (CSHD) and inherited
arrhythmias (IAs) to assess the outcomes in the prevention
of SCA with WCD. The main indication for WCD was
pending genetic testing and transplant listing in IA and
CSHD groups, respectively. In IA group, three VA were
treated by WCD shocks whereas no VA occurred in the
CSHD group. Survival rates were lower in CSHD group
(87 %) compared to IA group at 1 year of follow-up
(P= 0.02) [41].

Inappropriate Shocks

nappropriate shocks are uncommon and may occur from
electrical noise from poor skin-electrode contact or supra-
ventricular tachyarrhythmias. Feldman et al. reported in-
appropriate shocks in 2.1 % of patients during 901 months
of WCD use (0.7 % per month) [9]. Chung et al. reported
inappropriate shocks in 1.9 % of patients at a rate of
1.4 % per month [23].

Conclusion

Many patients with ischemic or nonischemic cardiomyopa-
thies inherited arrhythmogenic disorders, or other heart dis-
ease may have a transient or changing risk of SCA. In the
aggregate, WCD studies demonstrate the effectiveness of the
device in treating SCA during the risk period. TheWCD safe-
ly allows the patient to be home, while being medically opti-
mized and evaluated for the next step of care. Further studies
with the WCD may better assess the longer term survival
benefit and understand the predictors of LVEF recovery so
that appropriate steps can be taken at the outset.
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