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OBJECTIVES This study sought to characterize the experience in a cohort of patients prescribed a wearable

cardioverter-defibrillator (WCD) over a 2-year interval at 2 academic medical centers.

BACKGROUND The WCD is available for patients felt to be at high risk of sudden cardiac death. However, there is a

lack of randomized data to guide its use and prescribing patterns vary.

METHODS We retrospectively reviewed indications and therapies of all WCD prescriptions over a 2-year period from

2 large academic medical centers. Data on compliance and treatment events of patients wearing the WCD were reviewed.

RESULTS Among the 147 patients prescribed a WCD, 80% were male with an age of 59 � 14 years. The WCD was

prescribed for the following reasons: primary prevention in the setting of a left ventricular ejection fraction #35% (53%),

secondary prevention when an implantable cardioverter-defibrillator was not implanted (16%), implantable cardioverter-

defibrillator explantation (23%), and other high-risk scenarios for arrhythmic sudden death (9%). The median wear

duration was 50 days (interquartile range [IQR]: 25 to 85 days) with a median of 21.0 h of wear per day (IQR: 15.0

to 22.8 h). High-voltage treatment was delivered in 3 separate patients, 2 of whom died. The third patient received

3 WCD shocks without restoration of a perfusing rhythm and ultimately was resuscitated by emergency responders. No

patients received inappropriate therapies.

CONCLUSIONS Events requiring therapy were rare and no lives were directly saved by the WCD. Future efforts are

needed to improve identification of patients most likely to benefit from a WCD. (J Am Coll Cardiol EP 2018;4:231–9)

© 2018 by the American College of Cardiology Foundation.
T he wearable cardioverter-defibrillator (WCD),
manufactured by ZOLL (Pittsburgh, Pennsyl-
vania), is available for patients felt to be

at high risk of sudden cardiac death (SCD). There is
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ABBR EV I A T I ON S

AND ACRONYMS

ICD = implantable

cardioverter-defibrillator

ICM = ischemic cardiomyopathy

IQR = interquartile range

LVEF = left ventricular ejection

fraction

MI = myocardial infarction

SCD = sudden cardiac death

VF = ventricular fibrillation

VT = ventricular tachycardia

WCD = wearable cardioverter-

defibrillator
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reimplantation after removal of an infected
ICD (1,2). However, the device is being used
more frequently in circumstances when the
risk of SCD remains uncertain over the long
term, such as during the early “window”

period following myocardial infarction (MI)
or newly diagnosed cardiomyopathy (3), for
which ICD therapy is not indicated and prior
studies have not demonstrated a benefit to
early ICD implantation (4,5). In these sce-
narios, the WCD provides protection from
SCD prior to final risk stratification. The
American Heart Association recently pub-
lished recommendations regarding WCD
use; however, there are limited data avail-
able to guide patient selection (2).
Ideally, WCD use would be informed by random-
ized trial data such as that anticipated from VEST
(Vest Prevention of Early Sudden Death Trial)
(NCT01446965), but given the availability of the WCD
outside the trial as an approved device, enrollment
has proven challenging. In the absence of unbiased
randomized data, analysis of WCD use in contempo-
rary clinical practice may provide helpful insight into
the effective use of this therapy (6–8). Several studies
have examined prescribing patterns and event rates
by analyzing data from the U.S. and German WCD
registries (3,9–12). Studies that also incorporate re-
view of the primary medical records provide addi-
tional perspective and a greater granularity of data in
respect to prescription indications and compliance. In
this study, we investigated all WCD prescriptions
over a 2-year period from 2 large tertiary care centers
by primary chart review to evaluate patient outcomes
and WCD compliance using both the electronic med-
ical records and manufacturer data.
SEE PAGE 240
METHODS

All patients at the Massachusetts General Hospital and
the Brigham and Women’s Hospital prescribed a WCD
from January 1, 2012, to December 31, 2013, were
identified for the purposes of this study (n ¼ 147). The
electronic medical records were independently
reviewed by 3 study investigators, and the primary
prescribing indications and respective patient out-
comes were adjudicated by consensus. Inpatients for
whom WCD prescriptions were filed but were not dis-
charged with the device were excluded from further
analysis (n ¼ 8). Information on event detection, wear
duration, hourly wear, device therapies, and rhythm
tracingswere provided by ZOLL). Details regarding ICD
implantation and vital status were determined for
patients for whom follow-up information was avail-
able from the longitudinal electronic medical records
(n ¼ 111). Wear duration was defined as the time
between the first day of WCD wear and the final day of
wear. The prescription duration was defined as the
time from the onset of the “wear duration” until either
death or documented clinician instructions to stop
wearing the WCD (e.g., ICD implantation, demonstra-
tion of ejection fraction improvement). Average daily
wear was computed as the cumulative wear hours
divided by the wear duration. Daily compliance was
computed as the proportion of distinct calendar wear
days divided by the prescription duration. Total
compliance was computed as the cumulative wear
hours divided by the prescription duration (Online
Figure 1). Statistical comparisons were made with
linear regression, or theWilcoxon rank-sum or Pearson
chi-squared tests with a ¼ 0.05, adjusted for multi-
plicitywhere appropriate with a Bonferroni correction.
All research was approved by the Partners Review
Board representing both institutions.

RESULTS

WCD PRESCRIPTIONS. We identified 147 prescriptions
for the WCD across our institutions. The majority were
male (118, 80%), with an average age of 59 � 14 years
(Table 1). Sixteen (11%) had a history of ventricular
tachycardia (VT)/ventricular fibrillation (VF) and 104
(71%) had congestive heart failure. Prescription
indications included primary prevention for a cardio-
myopathy with a left ventricular ejection fraction
(LVEF) #35% (53%), secondary prevention (16%), ICD
explantation (23%), and patients felt to be at otherwise
high risk for SCD (9%) (Figure 1). Overall, there was
87% concordance between the indications known to
the manufacturer and those adjudicated by chart
review. There were 78 WCD prescriptions for primary
prevention of SCD: 31 for newly diagnosed ischemic
cardiomyopathy (ICM) and LVEF #35% in the
waiting period prior to assessing ICD candidacy, 37 in
the setting of new non-ICM with LVEF #35% in the
waiting period prior to assessing ICD candidacy, and
10 in patients with established cardiomyopathy and an
indication for a primary prevention ICD, but at least
1 simultaneous contraindication. Additional high-
risk features listed in Online Table 1, such as
the presence of nonsustained VT or a family history
of sudden death, were documented in the medical
records in 71% of the patients wearing a WCD for a new
cardiomyopathy and may have further motivated the
prescription of a WCD by the treating clinicians.

There were 23 WCD prescribed for secondary
prevention indications including for 9 patients with

https://clinicaltrials.gov/ct2/show/NCT01446965?term=NCT01446965&amp;rank=1
https://doi.org/10.1016/j.jacep.2017.09.180
https://doi.org/10.1016/j.jacep.2017.09.180
https://doi.org/10.1016/j.jacep.2017.09.180


TABLE 1 Characteristics of WCD Patients (N ¼ 147)

Male 118 (80)

Age, yrs 59 � 14

Hypertension 88 (60)

Hyperlipidemia 63 (43)

Diabetes mellitus 46 (31)

Chronic kidney disease, eGFR <60 ml/min/1.73 m2 43 (29)

Active smoker 31 (21)

Coronary artery disease 76 (52)

Atrial fibrillation 33 (22)

History of VT/VF 16 (11)

Congestive heart failure, NYHA functional classes II to IV 104 (71)

Mean LVEF, % 33 � 12

Values are n (%) or mean � SD.

eGFR ¼ estimated glomerular filtration rate; LVEF ¼ left ventricular ejection
fraction; NYHA ¼ New York Heart Association; VF ¼ ventricular fibrillation; VT ¼
ventricular tachycardia; WCD ¼ wearable cardioverter-defibrillator.

FIGURE 1 Prescription Indications

Indications for wearable cardioverter-defibrillator prescription determined from primary

chart review (n ¼ 147). Listed are patients with primary prevention indications for car-

diomyopathy with left ventricular ejection fraction (EF) #35% (pink), secondary preven-

tion (green), implantable cardioverter-defibrillator (ICD) explantation (blue), and patients

otherwise felt to be at high sudden cardiac death risk (orange). ICM ¼ ischemic

cardiomyopathy; NICM ¼ nonischemic cardiomyopathy.
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an incomplete work-up to assess reversible causes of
the arrest. Thirty-four WCD were prescribed for
patients after ICD explantation during an interval
before reimplantation. Finally, 12 were prescribed for
patients who were considered to be at otherwise high
risk for SCD. Characterizing details regarding the
patients described are listed in Table 2.
WCD COMPLIANCE. Of the 147 prescribed WCD, 8
prescriptions were discontinued prior to wear
because of transitioning goals of care (n ¼ 3) or death
(n ¼ 1) after unforeseen clinical deterioration, leaving
against medical advice (n ¼ 1), re-evaluation of the
indication following LVEF recovery (n ¼ 1), inability
to understand operation of the WCD after fitting
(n ¼ 1), and implantation of an ICD prior to discharge
(n ¼ 1). These patients were removed from further
analysis. The wear duration varied by prescribing
indication among the remaining 139 patients
(Figure 2). The median wear time was 50 days (inter-
quartile range [IQR]: 25 to 85 days; range 0 to 356
days), with the longest wear durations for primary
prevention indications with wide variation within
each group. The median daily wear was 21.0 h/day
(IQR: 15.0 to 22.8 h/day) on days the patients wore the
device. One-third of patients wore the device for
fewer than 16.5 h daily (Figure 3A). Of note, 2 patients
never wore the WCD and 3 additional patients wore it
for < 1 day.

Information pertaining to the WCD prescription
duration was available for 111 of 139 patients. Patients
wore the WCD for a median of 97% (IQR: 60% to
100%) of days during the prescription duration, with
notably one-third of patients wearing the WCD for
fewer than 75% of the prescription duration (daily
compliance) (Figure 3B). The patients in the lowest
tertile for daily compliance also wore the WCD for
fewer hours per day with a median wear time of
10.2 h/day (tertile 2: 21.0 h/day, tertile 3: 22.9 h/day,
p # 0.002 for all group comparisons). Similar to prior
reports, average daily wear was greater in patients
with the longer wear durations (p < 0.001 between all
tertiles). However, this relationship was no longer
evident when stratified by prescription duration
(p ¼ NS for all tertiles) and patients with longer pre-
scription durations were more likely to wear the WCD
for fewer hours daily (<16 h daily: tertile 1: 14%, ter-
tile 2: 32%, tertile 3: 46%, p < 0.01 by chi-square
test; <12 h daily: 8% vs. 24% vs. 35% respectfully,
p ¼ 0.02 by chi-square test). Patients with the longest
prescriptions also had worse daily compliance
compared with those with the shortest (p ¼ 0.006
tertiles 1 vs. 3) and were more likely to wear for fewer
than 50% (p ¼ 0.005) or 70% (p ¼ 0.01) of days during
the prescription duration. We found no relationship
between total compliance (cumulative wear hours
over the prescription duration) and age by linear
regression (R2 ¼ 0.016). Stratifying between patients
with <70% and $70% total compliance, there was no



TABLE 2 Characteristics of Prescribing Indications

Primary prevention 78

New ICM, EF #35% 31

Revascularized 22

Nonrevascularized (Awaiting revascularization) 9 (3)

New NICM, EF #35% 37

Current ICD contraindication 10

Delay to implantation 3

Infection or active infectious risks 4

Patient preference to defer ICD 3

Secondary prevention 23

Search for reversibility 9

Current ICD contraindication 14

Delay to implantation 6

Infection or active infectious risks 5

Patient preference to defer ICD 2

Uncertain prognosis/transplant candidacy 1

ICD explantation 34

Other high-risk patients 12

Syncope awaiting further workup 6

VT/VF in the setting of active ischemia 2

Iatrogenic sustained VT with uncertain further SCD risk 1

Nonsustained TdP prior to wash-out of amiodarone 1

Myocarditis with high LGE burden 1

NSVT awaiting further evaluation 1

Values are n.

EF ¼ ejection fraction; ICD ¼ implantable cardioverter-defibrillator; ICM ¼
ischemic cardiomyopathy; LGE ¼ late gadolinium enhancement; NICM ¼ non-
ischemic cardiomyopathy; NSVT ¼ nonsustained ventricular tachycardia; SCD ¼
sudden cardiac death; TdP¼ torsades de pointes; other abbreviations as in Table 1.
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difference between patients cared for between our
institutions (Massachusetts General Hospital vs.
Brigham and Women’s Hospital, p ¼ 0.93). Female
patients were less likely to be <70% compliant than
were men (22% vs. 46%, p ¼ 0.03). Patients wearing
the WCD for primary prevention indications were
more likely to be <70% compliant when compared
with patients with nonprimary prevention in-
dications (49% vs. 29%, p ¼ 0.03).

WCD OUTCOMES. Of a total of 139 patients, 29 (21%)
were lost to follow-up. The majority (n ¼ 24) had
documented plans to receive follow-up care else-
where, including 12 who were prescribed a WCD after
ICD explantation and had follow-up elsewhere due to
referral patterns for the procedure. Four patients died
during the WCD prescription period prior to the de-
cision regarding an ICD (3%) (Table 3). Among non-
deceased patients for whom follow-up was available,
ICD were eventually implanted in 54 of 106 patients
(51%) (Table 3). ICD were also recommended in 12
additional patients who either declined implantation
or did not attend their ICD pre-procedure appoint-
ment. Among the 61 patients with primary prevention
indications, 26 (43%) experienced LVEF (n ¼ 25) or
symptomatic (n ¼ 1) improvement obviating a pri-
mary prevention ICD indication. The remaining 34
patients with primary prevention indications either
received (n ¼ 26) or declined (n ¼ 8) an ICD. Among 17
WCD patients with secondary prevention indications,
2 had reversible causes treated, respectively, with
coronary revascularization and VT ablation in a
structurally normal heart. The remaining 15 patients
either received (n ¼ 14) or declined (n ¼ 1) an ICD.
In contrast, none of the patients wearing a WCD in the
“otherwise high-risk” category received an ICD at
the end of the WCD-wearing period.

In aggregate, the devices detected over 11,000 high
ventricular rate events over a wear time of 7,888
person-days, a median of 0.42 arrhythmic events per
person-day (IQR: 0.14 to 1.60), which was similar
across indications (p > 0.10 for all). In this cohort, 3
patients received a total of 6 appropriate WCD treat-
ments. The first patient was prescribed a WCD in the
setting of acute orthotopic heart transplant rejection
while on inotropic support. She was successfully
defibrillated for salvos of polymorphic VT; however,
the arrhythmia recurred and the patient died
(Figure 4A). The second patient wore the device for
secondary prevention during an active infection.
He received 2 shocks for VF, each converting the
rhythm to a wide complex bradyarrhythmia; this
patient also died (Figure 4B). The third patient wore
the WCD after a recently missed MI and new ICM
without revascularization. His baseline rhythm was
sinus with first-degree atrioventricular block, left
anterior fascicular block, and intraventricular
conduction delay with QRS duration 132 ms. Following
several minutes of frequent ventricular ectopy
(Figure 5A), he developed sustained VT, triggering the
audible alarm on the WCD and prompting him to call
emergency medical services. After 178 s of sustained
monomorphic VT, he received a shock after which the
monomorphic VT immediately recurred (Figure 5B).
A second shock 20 s later converted monomorphic
VT to polymorphic VT, which degenerated to VF,
and a third shock delivered 56 s later converted VF to
asystole (Figure 5C). The patient was fortunately
resuscitated after the timely arrival of emergency
medical personnel. He went on to receive percuta-
neous coronary revascularization and ICD implanta-
tion and has now survived 3 years after the event.
No patients received inappropriate therapies.

DISCUSSION

Our study examined prescribing indications, compli-
ance, and outcomes for 147 patients for whom WCD



FIGURE 2 Wear Duration

The duration of wearable cardioverter-defibrillator wear (n ¼ 139) in days is cataloged by specific indication, and grouped among primary

prevention indications for cardiomyopathy with left ventricular EF #35% (pink), secondary prevention (green), ICD explantation (blue), pa-

tients otherwise felt to be at high sudden cardiac death risk (orange), and overall (gray). The boxes indicate bounds of 25th, 50th, and 75th

percentiles. Whiskers indicate the minimum and maximum wear durations for each indication. Diamonds represent the mean wear durations.

Abbreviations as in Figure 1.
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were prescribed over a 2-year period at two tertiary
medical centers. A slight majority of prescriptions
were for primary prevention. We found that patient
compliance varied substantially with one-third of
patients wearing the device <16.5 h/day when calcu-
lated by average daily wear, and for <75% of the
prescribed duration. WCD delivered 6 appropriate
high-voltage therapies to 3 patients, yet no lives were
directly saved. Just over one-half of patients went on
to receive ICD.

Although randomized trial data are lacking in the
study of WCD use, aggregate national registry results
reported that 1.7% of patients who wore a WCD
received appropriate therapy and that the device was
successful in terminating 100% of unconscious VT/VF
episodes after the first shock with 90% survival (9).
Inappropriate shocks have been reported to occur in
1.9% of WCD patients (9). Outside of the U.S. experi-
ence, Wassnig et al. (12) reported on 6,043 German
WCD patients and found 1.6% and 0.4% rates of
appropriate and inappropriate therapy, respectively,
and a median daily use of 23.2 h (IQR: 21.0 to 23.7 h).
Focusing on primary prevention, Epstein et al. (11)
reported on 8,453 registry patients prescribed a
WCD in the first 3 months after MI and found a 1.6%
rate of appropriate therapies, with 91% resuscitated.
One study reported a survival advantage for registry
patients prescribed a WCD after coronary artery
bypass grafting (10), yet the absolute mortality
benefit exceeded the rate of appropriate WCD ther-
apy, raising concerns about the adequacy of the
control comparisons (13).

Among single-center studies (6–8), the largest by
Singh et al. (8) followed 525 patients prescribed a
WCD for primary prevention with newly diagnosed
cardiomyopathy and found no appropriate therapies
for non-ICM and an appropriate therapy rate of 2.2%
for ICM, resulting in 1.5% survival post-shock to
hospital discharge. Further study is warranted to
identify patients most likely to benefit from WCD
therapy, ideally in the form of randomized data. The
VEST trial is currently ongoing, randomizing post-MI
patients to either a WCD or no WCD. Any benefits
found for the WCD must be considered in light of the
cost of WCD therapy, which is approximately $3,300
per month (8).



FIGURE 3 Wear Compliance

(A) Average daily wear in hours per day (n ¼ 139). Bars represent separation between tertiles. (B) Daily compliance represents the proportion

of total wear hours over the prescription duration for patients for whom the prescription duration was known (n ¼ 111). The daily wear

differs significantly for each tertile (p < 0.001 tertiles 1 vs. 2; p < 0.001 tertiles 1 vs. 3; p ¼ 0.002 tertiles 2 vs. 3). Bars represent separation

between tertiles. Median values of average daily wear within each tertile are shown.
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PRESCRIPTIONS AND USE. In agreement with na-
tional registry–based data, the WCD prescriptions in
this study reflect a mix of indications, including 45%
of WCD prescribed for primary prevention with
LVEF #35% during the “window period” (9). This
group of patients, encompassing those in the early
phase after MI or revascularization, or with a newly
TABLE 3 Outcomes by Prescribing Indications

Discharged
With WCD (n)

Lost to
Follow-
Up (n)

Deceased Prior
to ICD Decision

(n: Cause)

Primary prevention

New ICM, EF #35% 27 4 0

New NICM, EF #35% 37 6 1: VT

Current ICD contraindication 10 2 0

Secondary prevention

Search for reversibility 8 1 0

Current ICD contraindication 12 1 1: VT

ICD explantation 33 12 2: cardiogenic
shock (2)

Other high-risk patients 12 3 0

Overall 139 29 4

Outcome of all patients discharged with a WCD by the prescribing indication (n ¼ 139). *1
for recurrent symptoms.

Abbreviations as in Tables 1 and 2.
recognized non-ICM, is recognized to be at elevated
risk for SCD (14–16) but also ineligible for ICD by
current guidelines. The prophylactic use of ICD after
recent MI was evaluated in the DINAMIT (Defibrillator
in Acute Myocardial Infarction trial) (5) and IRIS
(Immediate Risk Stratification Improves Survival
trial) studies (4), with each trial demonstrating a
LVEF
Improvement
>35% (n)

Re-Evaluation
of the WCD
Indication
(n: Cause)

Declined ICD or
Did Not Attend ICD
Appointment (n)

ICD
Implanted (n)

8 0 3 12

17 0 2 11

1 1: NYHA 1 3 3

Reversible
Cause

Treated (n)

2: ischemia
treated (1),

VT ablation (1)

0 0 5

0 0 1 9

- 2: LVEF
recovery (2)

3 14

– 9 0 0*

28 12 12 54

patient from this group received an ICD 2 years after the prescription duration ended



FIGURE 4 WCD-Delivered Therapies I

Wearable cardioverter-defibrillator (WCD) therapies delivered for (A) polymorphic ventricular tachycardia in a patient prescribed a WCD in the

setting of acute orthotopic heart transplant rejection. (B) Ventricular fibrillation in a patient prescribed a WCD for secondary prevention

during an active infection. He received 2 shocks for ventricular fibrillation, each converting the rhythm to a wide complex bradyarrhythmia.

Abbreviations as in Figure 1.
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decrease in arrhythmic SCD in the device arms, but
also an offsetting increase in nonarrhythmic death
without a net difference in mortality by the end of the
follow-up period. Similarly neutral results for ICD
have been found in patients with recent revasculari-
zation (17). Consistent with ICD data, the available
FIGURE 5 WCD-Delivered Therapies II

WCD therapies in a patient with a recently missed myocardial infarction

frequent ventricular ectopy (A), he developed sustained ventricular tach

did not change the rhythm (B). A second shock at 198 s converted mon

tachycardia, which degenerated to ventricular fibrillation, and a third sh

Abbreviations as in Figures 1 and 4.
WCD data also suggests utility in the primary pre-
vention of SCD for patients in the window period, but
as randomized mortality data is lacking, a recent
American Heart Association advisory statement was
measured in the endorsement of WCD use in primary
prevention settings, providing a Class IIb, Level of
and new ICM without revascularization. Following minutes of

ycardia and received a shock at 178 s after the recording began, which

omorphic ventricular tachycardia to polymorphic ventricular

ock at 254 s converted ventricular fibrillation to asystole (C).
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Evidence: C recommendation (2). It is therefore
notable that in this study, the primary prevention
population accounted for the majority of WCD wear
time (187 of 263 patient-months of use).

Prevention of SCD during a period of risk stratifi-
cation in patients with an uncertain benefit from ICD
implantation is an important role for the WCD. Pa-
tients with a history of ventricular arrhythmias but a
temporary ICD contraindication, unclear recurrence
risk, or incomplete work-up to assess for a reversible
cause accounted for 23 prescriptions (16%) in this
study. All but 2 of these patients were referred for
ICD. Secondary prevention patients composed a
similar fraction (16.1%) of patients in a U.S. registry
study (9). WCD may also be useful for patients
otherwise eligible for primary prevention ICD after
3 months of optimal therapy if their LV function is
believed to possibly recover further with longer
monitoring (18).

COMPLIANCE. Median WCD wear time has been re-
ported previously in U.S. registry studies (21.7 h/day
[9] and 22.5 h/day [3]) and is similar to the median
wear time observed in this study (21 h/day). The study
by Chung et al. (9) reported “satisfactory compliance”
with >90% use on WCD wear days in 52% of patients
and >80% use in 71% of patients. The respective
figures calculated similarly from our study were very
close: 47% and 67% of patents. However, these sta-
tistics belie the fact that one-third wore the WCD for
fewer than 16.5 h/day over the duration that they
wore the WCD and wore it for fewer than 75% of the
prescribed days. Five patients did not comply with
use beyond even the first day of wear. The German
registry study by Wassnig et al. (12) reported greater
compliance (23.1 h/day). Reasons for the discrepancy
with our study are unclear but may relate in part to
differences in patient education or selection. Inter-
estingly, we found a similar association to these
studies with improved daily wear compliance asso-
ciating with increased total days of use (3,9,12).
However, the total days of use underestimates the
prescription duration in those patients who skip days
or stop wearing the WCD prior to the end of their
prescription. When accounting for the total prescrip-
tion durations in our study, decreased compliance is
associated with progressively longer prescription
durations. The inclusion of the prescription duration
extracted from the medical record highlights a
strength of our study design, complementing the
interpretation of large-scale registry data. We also
found that female sex and nonprimary prevention
WCD use indications were both associated with
improved compliance. Several factors may contribute
to nonadherence including device discomfort or the
disturbances caused by inappropriate event alarms.
The anxiety or fear of being shocked was rated as
“very” or “moderately” important by 93% of patients
according to a recent survey (19). Thus, although the
WCD has been proposed as a “bridge” to a decision
regarding ICD candidacy (20), the imperfect compli-
ance we observed limits the level of protection
compared with that of an ICD for a significant pro-
portion of patients and underscores the importance of
proper patient education and support. In light of the
psychosocial and financial costs associated with WCD
use and limitations with compliance, careful atten-
tion must be made for WCD prescription for any given
clinical circumstance, a challenging and often dy-
namic process well illustrated by the 8 patients whose
prescriptions were discontinued prior to discharge in
this study.

EFFICACY. Events requiring therapy were rare in our
cohort (2.1%) and were similar to national registry
numbers despite the fact that it was a highly selected
population felt to be at elevated risk for SCD by
their treating physicians. Nevertheless, no therapies
restored perfusing rhythms, nor were any lives
directly saved by the WCD in this study, which con-
trasts to the registry-reported survival of 90% after
VT/VF events in WCD patients (9). Whereas part of
this discrepancy may be due to the limited size of this
study, analysis of the treatments delivered is illus-
trative. For instance, despite successfully terminating
ventricular tachyarrhythmias, 2 of the 6 shocks
observed in this cohort resulted in asystole or severe
bradycardia, highlighting the absence of a pacing
capability of the WCD. In comparison, transvenous
and subcutaneous ICD are engineered to pace
following defibrillation for any post-shock brady-
cardia and future iterations of the WCD may benefit
from a similar functionality. Furthermore, the
treatment efficacy of defibrillation depends on the
underlying clinical substrate and the patients in
Figure 4 may not have been inherently able to be
resuscitated.

STUDY LIMITATIONS. This study must be interpreted
in the context of its observational and retrospective
nature. Furthermore, there are likely to be unidenti-
fied selection biases in the prescription of the WCD.
The sample size limits the generalizability of our ob-
servations. Lastly, we cannot exclude the possibility
that our prescription patterns or patient population
are different from those of other centers.



PERSPECTIVES

COMPETENCY IN MEDICAL KNOWLEDGE: Although

approved and available for patients felt to be at high risk of SCD,

prescribing patterns of WCD vary, particularly in the period imme-

diately following MI or newly recognized cardiomyopathy. Without

randomized data, current WCD guidelines are based on the results

of large registry data. Our data adds to the presently published

reports with an increased level of granularity about both the patient

characteristics and compliance data. We found that primary

prevention indications accounted for roughly one-half of WCD

prescriptions and the majority of wear time. A significant fraction of

patients prescribed a WCD for secondary prevention had incomplete

work-ups for a potentially reversible etiology, yet 90% of them

eventually received ICD. Treatment events were infrequent and not

always life-saving. Compliance was limited in one-third of patients.

TRANSLATIONAL OUTLOOK: These data underscore the

importance of proper patient selection and education for the

prescription of WCD. Future studies, preferably with randomized

trials, are needed to improve identification of patients most likely

to benefit from a WCD.
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CONCLUSIONS

In summary, our experience illustrates contempo-
rary practice with the WCD. Our data suggest that
patient compliance with the device is low for a
significant fraction of patients, limiting the pro-
tection offered by the device. We report a low rate
of appropriate therapies and no lives were directly
saved in this cohort of highly selected patients.
We did not observe any inappropriate shocks.
Further efforts are needed to further define the
patient populations most likely to benefit from the
WCD.
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