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Abstract:

The wearable cardioverter defibrillator (WCD) has been proven to be effective in preventing
sudden cardiac death (SCD) in patients soon after acute myocardial infarction (AMI) and left
ventricular ejection fraction (LVEF) </=35%. The aim of this study was to assess whether a
WCD may shorten the length of an initial hospital stay (total length, days in the intensive care
unit (ICU) and in the acute cardiac care unit (ACCU)) among these patients. This was a
single-centre, retrospective observational study of patients referred for the management of
SCD risk post-AMI and LVEF </=35%, in a tertiary care hospital. The clinical characteristics
and length of index hospitalization of the group of patients discharged, with or without WCD,
were compared. A propensity score analysis was performed, then weighted regression models
were conducted. A total of 101 patients in the WCD group and 29 in the control group were
enrolled in the analysis. In the weighted regression models, WCD significantly reduced the
days spent in ACCU (p < 0.001). WCD patients had significantly fewer days spent in ACCU
(5.5 +/- 2.6 vs. 8.4 +/- 12.8 days, p < 0.001) and shorter hospitalizations (10.2 +/- 5.7 vs. 13.4
+/- 17.6 days, p = 0.005), compared with the control group. It was concluded that the WCD
appears to reduce the total length of hospitalization and lengths of stay in ACCU for patients
post-AMI and with left ventricular dysfunction.

1. Introduction

The risk of sudden cardiac death (SCD) is increased after an acute myocardial infarction
(AMI). A severe reduction of left ventricular ejection fraction (LVEF) is the strongest
independent predictor of SCD soon thereafter [1]. Randomized clinical trials showed that
implantable cardioverter-defibrillators (ICDs), in combination with optimal medical therapy
(OMT), reduce the risk of SCD fourfold in patients who experience AMI with reduced LVEF
[2,3]. However, randomized controlled trials did not provide empirical support for ICD
implantation during the early-phase post-AMI period (particularly within 40 days) [4-6].
Furthermore, a significant proportion of patients improve their LVEF within the first three
months. This is partly due to the slow up-titration of OMT in combination with cardiac
remodeling during that time [7]. The wearable cardioverter defibrillator (WCD) can close the
gap between hospital discharge and the best possible recovery obtained with medications.

The WCD (LifeVest®, ZOLL Medical Corporation, Pittsburgh, PA, USA) is a unique totally
external medical device capable of detecting life-threatening arrhythmias and delivering the
appropriate shocks for their termination [8,9].

Numerous prospective and retrospective studies have demonstrated the safety and
effectiveness of the WCD [10-12]. The cost effectiveness of the WCD was analyzed in
several publications in American and Italian settings [13—16]. Results of the studies indicated
that the device was cost-effective, and one study found that the WCD was cost-saving, even
when used after ICD explantation [17].

However, no studies to date have evaluated the direct impact of a WCD on the length of
hospital stays among post-AMI patients.



Depending on the clinical presentation of patients with acute coronary syndrome (ACS), these
patients can be managed in coronary intensive care units (ACCU) or an intensive care unit
(ICU) [18,19]. Furthermore, in patients at high risk for SCD, the WCD is prescribed in the
hospital prior to discharge.

The aim of our study was to assess whether a WCD could reduce total hospital stays, as well
as the length of stay in ICU and ACCU, for post-AMI patients with severely reduced LVEF.

2. Materials and Methods

We conducted a single-centre, retrospective, observational study of consecutive post- AMI
patients with LVEF _35%, over 18 years of age, admitted to the French University Hospital
Arnaud de Villeneuve in Montpellier. Approval for the study was obtained from the
institutional review board at Arnaud de Villeneuve Teaching Hospital in Montpellier, France
(number IRB-MTP_2022_07_202201174).

Patients with the above-described inclusion criteria and additional WCD prescriptions,
between June 2016 and March 2022, served as the study group. Patients discharged without a
WCD (or ICD), from January to December 2022, formed the control group.

Patients who already had an ICD or cardiac resynchronization therapy defibrillator (CRT-D),
were awaiting heart transplantation, had non-ischemic heart failure, LVEF >35% or were
prescribed a WCD after ICD explantation, were excluded.

Components, functionality, and indications of the WCD are described in detail elsewhere
[20,21].

For both study groups, the index event date began with the date of hospital admission for
AMI. Baseline data included demographics, past medical history, and baseline medication.
Electrocardiogram (ECG) and laboratory data were obtained from electronic medical records.

Echocardiographic parameters (such as left ventricular size and ejection fraction, right
ventricular function, the presence of severe valvulopathy, as well as the presence of a left
ventricular aneurysm or intraventricular thrombosis) were collected from the
echocardiographic examination performed during the hospital stay and after coronary
angiography (mean time of about five days post-AMI).

Data regarding the duration of hospitalization included total length of hospital stay, and days
spent in ICU and ACCU.

For the WCD group, data on treatments were retrieved from the Zoll network database
(LifeVest® Zoll Medical Corp., Pittsburgh, PA, USA).

Each patient was followed to gather information about re-hospitalizations, ICD implantations,
or death.



Statistical Analysis

Continuous data were tested for normal distribution with the Kolmogorov—Smirnov test.
Normally distributed continuous variables were presented as mean and standard deviations
(SD). Continuous variables with skewed distributions were reported as medians and
interquartile ranges (IQR). Categorical variables were summarized in terms of counts and
percentages. Comparisons of continuous variables between groups were performed with
Student’s t-test or the non-parametric Mann—Whitney test, as suitable. Categorical variables
were compared with the Chi-square test.

To reduce the influences of potential selection bias, propensity score analyses were
performed. In a first step, variables with an influence on WCD use were identified using a
forward selection procedure. Variables with a potential influence were chosen a priori: age,
gender, LVEF, ST-elevation ACS, multivessel disease, multivessel percutaneous coronary
intervention, left ventricular aneurysm, left ventricular thrombosis and antiarrhythmic drugs
use. Second, a logistic regression model adjusted for the selected variables was performed and
inverse probability of treatment weighting was used to calculate weights for each patient.
Finally, weighted regression models were conducted for total hospitalization, days in ICU and
days in ACCU with WCD use as independent variables, respectively.

The following sensitivity analyses were performed: (1) weighted models were additionally
adjusted for extra-corporeal membrane oxygenation (ECMOQO) use and heart transplantation
(HTX); (2) variable selection, weighting and regression models were repeated excluding
patients with ECMO or HTX; and (3) patients with longer hospital stays (more than 30 days)
were excluded.

All p values < 0.05 were considered statistically significant. Data were analyzed using SAS
(version 9.4).

3. Results

One hundred and thirty consecutive post-AMI patients with LVEF </=35% were included in
the study: 101 patients were discharged with a WCD while 29 were not (Figure 1).

Mean age was 60.6 years (+/-10.9), 18.5% were female and 82.3% of patients had an ST-
elevation ACS. All patients underwent coronary angiography after a mean time of 0 days
(+/-2).

All patients were equipped with WCD during index hospitalization and previous to discharge,
after a median time of 6.0 days (IQR 4.0-9.0) from the date of hospital admission. Baseline
characteristics of the patients are depicted in Table 1. Clinical complications and the main
resources used during the entire index hospitalization are shown in Table 2.

Patients in the WCD group had significantly lower LVEF (28.2 +/- 4.7 versus 32.1 +/-3.6; p <
0.001) and more cardiogenic shocks (23.8% versus 6.9%; p = 0.045).



ECMO was used with 11 patients (9 in the study group and 2 in the control group). In these
patients, WCD was placed after weaning from ECMO (in seven patients) and earlier in two
patients who subsequently had hemodynamic decompensation requiring circulatory support.

Three patients underwent HTX (two in the WCD group and one in the control group) in all
cases after ECMO use.

The independent variables for WCD use were LVEF (p < 0.001) and left ventricular
thrombosis (p = 0.034).

3.1. Hospitalization Times

In the context of management and treatment of ACS, 126 patients (96.9%) required ACCU
care: 99 in the WCD group and 27 in the control group. Thirty-one patients (23.8%) required
ICU care: 25 in the WCD group and 6 in the no-WCD group. Subsequently, all patients were
transferred to the cardiology ward, from where they were discharged (except patients who
died during hospitalization).

The different analyzes of hospitalization times are shown in Table 3 (a—c) and Supplementary
Table S1.

In the general descriptive analysis, the mean hospital stay was 13.5 days (+/-13.0); mean days
spent in ICU were 1.8 days (+/-5.1); and mean days in ACCU were 5.8 days (_3.7). The
maximum number of days spent in hospital was higher in the WCD group compared to the
control group (total hospital stay = 74 vs. 56 days, p = 0.196; ICU stay = 33 vs. 19 days, p =
0.557; ACCU stay = 28 vs. 17 days, p = 0.100); however, the number was without statistical
significance.

The use of ECMO and HTX emerged as independent variables for a higher total length of stay
(p < 0.001) and for time spent in ICU (p < 0.001). HTX, but not ECMO use, emerged as an
independent variable for days spent in ACCU (p < 0.001 and p = 0.739, respectively).

In the weighted regression model (adjusted for ECMO use and HTX), compared with the no-
WCD group, WCD significantly reduced days spent in ACCU (5.8 +/-3.9 vs. 8.9+/-13.5 days,
p < 0.001), but not the total hospital stay length (13.6+/-14.6 vs. 17.2 +/- 36.3 days, p = 0.143)
or days in ICU (1.7 +/-5.6 vs. 2.9 +/- 15.4 days, p = 0.251).

After excluding patients from the analysis with ECMO/HTX, WCD use resulted in a
borderline significance for fewer total lengths of hospitalization (10.4 +/-7.2 vs. 12.4 +/-15.2
days, p = 0.066), compared with the no-WCD group. Again, the WCD reduced the days spent
in ACCU (5.7 +/-3.5vs. 9.1 +/-14.6 days, p < 0.001).

Finally, excluding patients with hospital stays >30 days (nine patients in the study group and
one patient in the control group), resulted in significantly fewer total lengths of hospitalization
(10.2+/- 5.7 vs. 13.4 +/- 17.6 days, p = 0.005), as well as ACCU stays (5.5 +/- 2.6 vs. 8.4 +/-
12.8 days, p < 0.001) for patients with a WCD. Days in ICU were not significantly reduced
(0.7 +/- 2.3 vs. 1.2 +/- 8.2, p = 0.356). In this latest analysis, it was found that patients with a
WCD spent an average of 3.2 days less in the hospital than those without a WCD, and an
average of 3.0 days less in the ACCU.



No patients experienced WCD shock during index hospitalization. All patients were
discharged, except three who died during index hospitalization: two in the WCD group for
non-cardiovascular causes (hemorrhagic stroke and septic shock, respectively), and one in the
no-WCD group (for cardiogenic shock).

| Overall WCD database
(June 2016 - March 2022)
n=170

Exclusion criteria, n =69

- 23 pt bridge to heart transplantation;

- 17 pt after ICD explantation;

- 21 pt heart failure;

- 3 pt after acute myocardial infarction, LVEF> 35%;
- 5 pt missing index hospitalization data

] =

Control group 1

Inclusion criteria
(WCD pt and post-myocardial (pt w”hr%‘l" lVI/CfD arlld pe s;-
infarction and LVEF <35%) BSOS NIl
LVEF <35%)

n=101 n=29

Assessment of hospitalization stay
(days spent in ICU, ACCU and total
length of hospitalization)

Events during follow-up
(death or ICD implantation)

Figure 1. Study flow-chart. WCD, wearable cardioverter defibrillator; pt, patients; ICD, implantable
cardioverter-defibrillator; LVEEF, left ventricular ejection fraction; ICU, intensive care unit; ACCU,

acute cardiac care unit.



Table 1. Baseline clinical characteristics of the patients.

Total Life Vest Control

=130 n=101 n=29 p¥alue
Age (years)—mean (£5SD) 60.6 +10.9 60.3 + 104 61.7 £ 128 0.532
Male sex—n. (%) 106 (81.5) 81 (80.2) 25(86.2) 0.462
Past Medical history—no. (%)
Hypertension 53 (40.8) 40 (39.6) 13 (44.8) 0.614
Dyslipidemia 35 (26.9) 26 (25.7) 9(31.0) 0.571
Type 2 diabetes 23 (17.7) 16 (15.8) 7(24.1) 0.302
Smoking history 87 (66.9) 65 (64.4) 22 (75.9) 0.246
Stroke/TIA 9 (6.9) 9 (8.9) 0(0.0) 0.09%
COPD 9 (6.9) 8(7.9) 1(3.4) 0.403
Chronic renal failure 7 (5.4) 7 (6.9) 0(0.0) 0.145
Previous CAD 18 (13.8) 13 (12.9) 5(17.2) 0.548
Previous PCI 11 (8.5) 7 (6.9) 4(13.8) 0.241
Previous CABG 2(1.5) 2(2.0) 0(0.0) 0.445
Peripheral vascular disease 4(3.1) 3(3.0) 1(3.4) 0.896
Atrial fibrillation 9 (6.9) 7 (6.9) 2(6.9) 0.995
Index event—n. (%)
ACS type
STE-ACS early (<12 h) 55 (42.3) 41 (40.6) 14 (48.3) 0.239
STE-ACS late (>12 h) 52 (40.0) 40 (39.6) 12 (414) 0.863
NSTE-ACS 23 (17.7) 19 (19.8) 3(10.3) 0.402
Multivessel disease 90 (69.2) 72 (71.3) 18 (62.1) 0.343
PCI 122 (93.8) 94 (93.1) 28 (96.6) 0.492
Multivessel PCI 47 (36.2) 37 (36.3) 10 (34.5) 0.832
In-hospital echocardiographic evaluation
LVEF %—mean (+SD) 29.0+ 4.7 28.1+47 321+36 <0.001
LVEDD (mm)—mean (+SD) 55.8 + 7.4 56.1+7.4 548+ 7.7 0.560
LVEDV (ml)—mean (+SD) 1653 + 574 172.5 + 60.6 138.3 +32.7 0.013
Right ventricular dysfunction—n. (%) 10 (7.9) 8(8.2) 2(7.1) 0.860
Severe valvulopathy—n (%) 7 (5.4) 7 (7.0) 0(0.0) 0.143
Aneurysm—n. (%) 12 (9.4) 10 (10.2) 2(6.9) 0.593
Left ventricular thrombosis—n. (%) 25(19.2) 23 (22.8) 2(6.9) 0.056
In-hospital electrocardiographic evaluation at presentation
Sinus rhythm—n. (%) 122 (93.8) 95 (94.1) 27 (93.1) 0.850
Buration.of the QRS interval (msec) 100.5 + 20.0 1024 + 20.4 94.0+17.5 0.055
—mean (£SD)
QTc duration (msec)—mean (£SD) 429.2 +36.0 432.2 + 339 4183 +41.7 0.076
Bundle branch block—n. (%) 22(17.5) 19 (19.2) 3(11.1) 0.327
Total Life Vest Control
n=130 =101 n=29 pNales
In-hospital laboratory evaluation at presentation
Anemia (Hb <11 g/dL)—n. (%) 7 (5.4) 7 (6.9) 0(0.0) 0.348
White blood cells count (10?/L), mean (+SD) 13.6 =49 134+ 48 143 +53 0.338
Platelet (10°/L)—mean (£SD) 260.9 £ 96.4 258.7 4+ 89.7 268.8 + 118.2 0.673
Creatinine (umol/L)—mean (+SD) 91.0 + 35.0 92.0 £ 37.5 87.9 + 239 0.485
Laboratory evaluation during hospitalization
Creatinine peak (umol/L)—mean (+SD) 11774551 121.5 + 60.5 104.1 £24.4 0.025
TnT hs peak (ng/L)—mean (£SD) 8516.2 + 7503.6 8517.5 + 7881.3 8511.6 + 6128.8 0.997
NTpraBEpek (g Ly—mechan (08 (180;952—(;873.5) (196;?)%3585.3) (3222.?%?49.5) o159

SD, standard deviation; TIA, transient ischemic attack; COPD, chronic obstructive pulmonary disease; CAD,
coronary artery disease; PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft surgery;
ACS, acute coronary syndrome; STE, ST-elevation; NSTE, non-ST-elevation; LVEE left ventricular ejection fraction;
LVEDD, left ventricular end-diastolic diameter; LVEDV, left ventricular end-diastolic volume; TnT, troponin T.



Table 2. Clinical complications and the main resources used during the entire index hospitalization.

Total Life Vest Control

=130 n=101 n=29 B ¥alae
CABG 3(23) 3(30 0(0.0) 0.348
Impella 8(6.2) 7 (6. 9) 1(34) 0.492
ECMO 11(8.5) 9(8.9) 2(69) 0.731
Heart transplant 3(2.3) 2(2.0) 1(3.4) 0.643
Dialysis 2(1.5) 2(2.0) 0(0.0) 0.445
Non-invasive ventilation (C-PAP or BiPAP) 7(5.4) 7 (6.9) 0(0.0) 0.145
Mechanical ventilation 15(11.5) 13 (12.9) 2(6.9) 0.374
Temporary pacemaker 3(2.3) 3(3.0) 0(0.0) 0.347
RBC transfusion 11 (8.5) 10 (9.9) 1(3.4) 0.271
Inotropic drugs 19 (14.6) 17 (16.8) 2(6.9) 0.182
Vasopressor drugs 21(16.2) 18 (17.8) 3(10.3) 0.335
Complications during hospitalization—n. (%)

Stroke 3(23) 3(3.0) 0(0.0) 0.348
Cardiogenic shock 26(20.0) 24(23.8) 2(6.9) 0.045

Pulmonary embolism 0(0.0) 0(0.0) 0(0.0) -
Sepsis 12(9.2) 10(9.9) 2(6.9) 0.622
Acute kidney failure * 62 (47.7) 52 (51.5) 10 (34.5) 0.106
Bradyarrhythmias 2(1.5) 2(20) 0(0.0) 0.445
Ventricular tachyarrhythmias h 68 (52.3) 55 (54.5) 13 (44.8) 0.360

Total Life Vest Control
=130 n=101 n=29 ey
Therapy at discharge—n. (%)

A“8‘0‘1“2221;‘;’Xﬁ‘fg;ﬁg‘;ﬁ‘g‘;’:&;ﬁ;CE‘) 114 87.7) 89 (88.1) 25 (86.2) 0659
Angiotensin Receptor-Neprilysin Inhibitor 2(16) 2(2.0) 0(0.0) 0.453
Beta-blockers 125 (96.9) 99 (98.0) 26 (92.9) 0.163
Mineralocorticoid Receptor Antagonists 106 (82.2) 87 (86.1) 19 (67.9) 0.025
Sodium-glucose cotransporter 2 inhibitors (SGLT2i) 26(20.2) 24 (23.8) 2(7.1) 0.052
Tvabradine 9(7.0) 7 (6.9) 2(7.1) 0.969
Diuretics 65 (50.4) 56 (35.4) 9(32.1) 0.029
Statin 118 (91.5) 9 (91.1) 26 (92.9) 0.767
Acetylsalicylic acid 120 (93.0) 93 (92.1) 27 (96.4) 0.424
P2Y12 receptor blockers 119 (92.2) 94 (93.1) 25 (89.3) 0.508
Novel Oral Anticoagulants/Warfarin 40 (31.0) 33(32.7) 7(25.0) 0.437
Amiodarone 13(10.1) 11(10.9) 2(7.1) 0.559

2 Defined as an increase in creatinine values greater than or equal to 25% compared to the initial ones. ® Including
ventricular fibrillation, sustained ventricular tachycardia, non-sustained ventricular tachycardia. CABG, coronary
artery bypass graft surgery; ECMO, extracorporeal membrane oxygenation; C-PAF, continuous positive airway
pressure; Bi-PAP, bi-level positive airway pressure; RBC, red blood cell.



Table 3. (a)— Base propensity score model for hospitalization times. (b}— Propensity score model
for hospitalization times without ECMO and HTX. (c}— Propensity score model for hospitalization
times without patients with long (>30 days) hospital stay.

(a)
Total Life Vest Control ;
Base Model n=130 n=101 n=29 ESt;;weglfed p Value
mean (£5D) mean (£5D) mean (£5D) g
Lol h‘();*;;‘s‘)l length 157 4214 1364146 724%3  -35(-8412 0163
Days in ICU (days) 24188 17156 291154 -11[-3.1;08] 0.251
Days in ACCU (days) 76175 58+39 89+135 -31[-47,-14] <0.001

Weighted number of days adjusted for extra-corporeal membrane oxygenation (ECMO) use and heart transplantation (HTX). SD,
standard deviation; ICU, intensive care unit; ACCU, acute cardiac care unit.

(b)
Model without ECMO, Total el Cont;ol Estimate Effect
HTX n=119 n=92 n=27 (95%-Cl] p Value
mean (+SD) mean (+SD) mean (+SD) i
Total heptatlength 11.8+97 104+72 124+ 152 ~20[-4.1;01] 0.066
(days)
Days in ICU (days) 03+18 0.6+17 02+18 0.3[0.0;0.7] 0.079
Days in ACCU (days) 79+80 57 +35 9.1+ 146 -34[-5.1;-17] <0.001

Weighted number of days after exclusion of patients with extra-corporeal membrane oxygenation (ECMO) and heart
transplantation (HTX). SD, standard deviation; ICU, intensive care unit; ACCU, acute cardiac care unit.

()
Model without T‘M M Conis) Estimate Effect

O ——— n=120 n=92 n=28 (95%-CI] p Value
Toepla siays AyA mean (£SD) mean (£SD) mean (+SD) R

Tt hiospilatlenggth 122+ 101 102457 1344176 ~32[-54—10] 0.005

(days)

Days in ICU (days) 1.0+ 44 07423 1.2+82 —0.5[-1.5;0.5] 0.356

Days in ACCU (days) 73+69 55+26 84+128 -3.0[-44;-15] <0.001

Weighted number of days after exclusion of patients with hospital stays > 30 days. SD, standard deviation; ICU, intensive care unit;
ACCU, acute cardiac care unit.

3.2. Follow-Up Period

Median WCD wear time from the patients was 34 days (IQR 18-59 days), while the
maximum wear time was 136 days. The main reasons for discontinuing the WCD were
improvement of LVEF in 43 patients (44.8%), and ICD implantation in 45 patients (46.9%).
Five patients discontinued WCD use for lack of tolerance, and three patients died (3.1%).

Four patients experienced WCD shock and were subsequently hospitalized: of these, two
patients received seven appropriate shocks, while another two patients received one
inappropriate treatment each. In no cases did the inappropriate shock from the WCD result in
a patient’s death. All patients with appropriate WCD shocks underwent subsequent ICD
implantation. No further adverse events were reported.



After a mean follow-up period of 37.3 months (+/-25.3), 46 (49.5%) patients underwent ICD
implantation in the WCD group (after a mean time of 72.3 +/- 44.5 days). In the control
group, 11 patients (39.3%) underwent ICD implantation (after a mean time of 69.6+/-69.5
days), without statistically significant difference (p = 0.344).

During the same time period, one patient died after hospitalization in the control group, and
three patients died in the WCD group. All deaths occurred after WCD discontinuation.

4. Discussion

Our study was the first to show that WCD shortens the hospital stays of post-AMI patients
with ventricular dysfunction, especially in terms of days spent in ACCU.

Compared with the general population, patients who experience an AMI are four to six times
more likely to suffer from an SCD. Arrhythmic risk is at its maximum in the first month and
decreases exponentially over the first six months [1]. ICDs for the primary prevention of
SCDs in the early phase after an AMI (<40 days) failed to reduce overall mortality due to an
increase in non-SCD and other adverse events, such as infection, inappropriate shock and
heart failure. In addition, some patients regained full cardiac function after the early-phase
post-AMI period [2—7]. Thus, the WCD is an interesting device that could effectively fill this
time-gap.

In a randomized trial, WCD significantly reduced total mortality but not arrhythmic mortality
in the intention-to-treat analysis [11]. Further per protocol and as-treated analyses showed that
WCD significantly reduced total mortality, as well as arrhythmic and non-arrhythmic death
[12,15-19,22]. Importantly, several large observational studies unanimously showed
improved WCD compliance compared to the randomized trial, suggesting that the results of
the per protocol and as-treated analyses are closer to real-life clinical practice [23]. For this
reason, international guidelines suggest considering the use of WCDs, among other
indications, in selected patients after the early phase of AMI [24,25].

Despite several cost-effectiveness analyses on the use of the WCD, no study until now has
directly analysed the implications of WCD use on the total duration of hospitalization, and
lengths of stay in ICU and ACCU.

In weighted regression models, the WCD significantly reduced the days spent in ACCU and
this remained stable even after adjusting for a greater burden of cardiovascular disease (p <
0.001). After excluding outliers with long hospitalizations, WCD use resulted in significantly
fewer days spent in ACCU (p < 0.001) and shorter total length of hospitalization (p = 0.005),
compared with control group.

Patients with WCDs spent an average 3.2 days less in the hospital than those without WCDs,
and an average of 3.0 days less in the ACCU.



In no weighted regression models, the WCD resulted in shorter ICU lengths of stay, although
not statistically significant. This finding is in line with real-world data, in which the WCD is
placed shortly before discharge from high-monitoring cardiology departments (e.g., ACCU),
but does not impact the length of stay in ICUs.

In our study, patients in the WCD group had a higher disease burden than those in the control
group, and notably had significantly lower LVEF and worse renal function (e.g., peak
creatinine level). Additionally, patients in the WCD group experienced significantly more
frequent cardiogenic shocks. The propensity score analyses were mandatory to adjust for
diverging baseline variables of the groups, in order to provide more reliable comparison
between groups. In this perspective, non-significant differences in mortality and ICD
implantation rates may indicate better patient management and outcomes with a WCD.

It comes as no surprise that LVEF emerged as the most important independent variable for the
use of a WCD, even after excluding patients from the analysis with long hospitalizations and
those who required ECMO or HTX. LVEF is the most important SCD-risk marker, and
therefore part of the WCD indication [1,3].

About 40% of patients in both groups presented with a late STE-ACS (>12 h). This finding is
in line with real-world data. Patients who might benefit from WCD and/or ICD often have
large myocardial infarction, and late presentation might be the cause, resulting in a poor
chance of revascularization [26]. In this group of patients, WCD often finds a bridge
indication to ICD because of the high arrhythmic risk of these patients.

Overall, post-AMI patients often undergo lengthy hospitalizations. This is linked t the
intrinsic instability of the cardiological condition. In other cases, the clinician perceives the
risk of SCD as too high for hospital discharge. The WCD allows for these patients to be safely
discharged, so that they can return to their home environment under protected conditions,
without increasing the risk of SCD. WCD allows the patient to enter a “virtual clinic” where
there is 24/7 continuous monitoring. In contrast, for patients who still require hospitalization
or cardiac rehabilitation, WCD allows patients to be transferred to wards with a lower degree
of monitoring in complete safety because they are protected from an SCD. WCD acceptance
by patients is high, enabling them to conduct daily life activities without major restrictions.
Therefore, the WCD can help to prevent unnecessary ICD implantation (almost half of the
patients improved their LVEF until the end of WCD use), and thereby contribute to the
improvement of quality of life as well as reduce healthcare costs. This efficacy is not only
expressed in a direct reduction of healthcare costs but indirectly allows for a reduction in the
complications correlated with prolonged hospital stays or unnecessary ICD implantation
[27,28].

The length of stay in our study tended to be longer than those reported in the literature [29]
for the same patient population. The retrospective setting of our study does not allow us to
arrive at firm conclusions; however, some assumptions can be made. In fact, 11 patients
required ECMO. Of these, three required subsequent cardiac transplantation, which
undoubtedly lengthened the overall hospitalization times. To this should be added that one-
third of the patients in both groups underwent multivessel percutaneous coronary intervention,
which was not always performed during the first session, and certainly lengthened the hospital
stay.



The rate of appropriate WCD shocks in our study was 1.98%, and the same was reported for
inappropriate shocks. This indicates that use of the WCD helped to prevent two serious
cardiovascular events. The results are in line with those published in the literature [10,30].
Therefore, the WCD is a useful and feasible device for the prevention of SCD in post-AMI
patients with severe left ventricular dysfunction. The WCD has an excellent cost-effectiveness
and is able to reduce the duration of hospitalizations, especially stays in ACCU.

Limitations

Our study has several limitations that warrant consideration. First, this was a single centre
analysis with a retrospective design performed in a non-randomized manner. This poses some
inherent limitations, including selection bias and unknown confounding factors that could not
be controlled. Second, there was a limited number of patients included with some important
differences between groups. Thus, we tried to reduce the impact of selection bias by
constructing different sensitivity analysis models assessing the effects of various measurable
and unmeasurable confounders. Third, our results may not be generalizable to hospitals with
different organizational levels, especially for patients with lower disease complexity. Fourth,
our study did not include analyses of some laboratory and echocardiographic parameters over
time. In addition, an analysis of hemodynamic parameters or cognitive function, which might
have indirectly influenced the choice to place WCD, was not included. Subsequent analyses
may focus specifically on the parameters listed above. Finally, it is possible to imagine a
direct reduction in healthcare costs with the use of WCDs; however, our analysis is currently
unable to answer this question. A sub-analysis of the costs of WCDs versus hospitalization is
still ongoing.

5. Conclusions

The WCD was effective for the outpatient management of patients at a high risk of an SCD
following a myocardial infarction. Our data support that WCD may allow for earlier
discharges, resulting in fewer days spent in ACCU and lower hospital lengths of stay. This is
important to consider within the context of modern hospital organizations, and in view of the
better allocation of economic resources. Confirmation by a prospective randomized clinical
trial is as necessary as ever.
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