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The problem with LV-EF 

 Dynamic nature of LV function (recovery or impairment?) 

 

 How long to wait for LVEF recovery? 

 

 Does the arrhythmic risk remains high after LV-EF recovery? 

 

 «Magic» discriminator of LV-EF(30%, 35%, 40%)? 

 

 The measurement could be user dependent 



Solomon et al. N Engl J Med 2005;352:2581-8.; Lim et al. Europace (2008) 10, 536–539 

 

VALIANT 
Valsartan in Acute Myocardial Infarction Trial 

Risk of SCD post MI is highest in the first month 

 Data from the VALIANT trial showed the SCD risk is 

highest in the first 30 days post MI 

 With each 5% decrease in LVEF, there was 21% increase in 
relative risk of SCD during this period 



DINAMIT 
Defibrillator  IN Acute Myocardial Infarction Trial 

674 pts, primary prevention, recent AMI (6-40 days), LVEF < 35% and depressed HRV 

 

Hohnloser SH et al: N Engl J Med 2004;351:2481-8 

Benefit of ICD for SCD is offset 

in early post MI  
BestICD <30 d post MI 

FE<35%, 143 pz 



Hohnloser, S. et al. N Engl J Med 2004;351:2481-2488; Steinbeck et al. N Engl J Med. 2009;361:1427–1436. 

No survival benefit from early ICD implantation after myocardial infarction  

Defibrillator in Acute Myocardial Infarction Immediate Risk Stratification Improves Survival  

 LVEF≤35% (6-40 gg post-MI) 

 Impaired HR variability  

 LVEF≤40% (5-31 gg post-MI) 

 Elevated HR  and/or  NSVT 

DINAMIT IRIS 

IMPIANTO IN FASE  ACUTA (ENTRO 40 GG) 
 
 



2017 AHA/ACC/HRS Guidelines VT/VF & prevention SCD 



Post-IM and PCI patient 

1 Halkin A et al. Prediction of mortality after primary percutaneous coronary intervention for acute 
myocardial infarction: CADILLAC risk score. J Am Coll Cardiol 2005;45:1397–1405. 
3 Weintraub W et al. Prediction of long-term mortality after percutaneous coronary intervention in 
older adults: Results from the National Cardiovascular Data Registry. Circulation 2012;125:1501–1510 
4 Stone G et al. Prevention of sudden cardiac arrest post PTCA in high-risk patients. 
http://www.theheart.org/article/1202823.do (released April 2011). 
. 



Post-IM and CABG patient 



Acute HF patient 

TV/FV 

RSCD 

SCD 

TOTAL 



Acute HF patient 

 

Major cardiovascular events 

concentrated in the first phase 

from diagnosis  

 

No benefit of medical therapy in 

the first 3 months of compliance  
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Dynamic Trajectories of LVEF in HF 

 1.160 pts. 

J. Lupon et al., JACC 2018; 
72:591-601 



Characteristics and Outcomes of Adult 

Outpatients With HF and Improved or 

Recovered EF 

 2.166 patients 

A. P. Kalogeropoulos et al., JAMA Cardiol. 2016;1(5):510-518. doi:10.1001/jamacardio.2016.1325 
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What is a wearable cardiac 

defibrillator?  

NOT INVASIVE AUTOMATIC 



What is a wearable cardiac 

defibrillator? 

4 SENSING 

ELECTRODES 

(2 CHANNEL) 

3 DEFIBRILLATOR 

PLATES 

DEFIBRILLATOR 

MONITOR 

CHARGER 

TRANSMITTER 



How does a wearable cardiac 

defibrillator work? 



How does a wearable cardiac 

defibrillator work? 



How does a wearable cardiac 

defibrillator work? 

 



Guidelines ESC 2015  

VA and SCD primary prevention 
IMA HF 



Continuum of care for the patient 

with SCD Risk 
Acute cardiac event Evolution and recovery  Chronic condition 

SCD Risk 

? ? 



Guidelines ESC 2015  

for VA and SCD 

Guidelines AHA/ACC/HRS 2017  

for VA and SCD 

Reccomendation 
Clas

s 

Lev

el 
Reccomendation 

Clas

s 

Leve

l 

A wearable defibrillator should be 

considered for bridging until full recovery or 

ICD implantation in patients after 

inflammatory heart diseases with residual 

severe LV dysfunction and/or ventricular 

electrical instability. 

IIa C 1. In patients with an ICD and a history of SCA 

or sustained VA in whom removal of the ICD is 

required (as with infection), the wearable 

cardioverter-defibrilator is reasonable for the 

prevention of SCD (1-4).  

IIa B-NR 

The WCD may be considered for adult 

patients with poor LV systolic function who 

are at risk of sudden arrhythmic death for a 

limited period, but are not candidates for an 

implantable defibrillator (e.g. bridge to 

transplant, bridge to transvenous implant, 

peripartum cardiomyopathy, active 

myocarditis and arrhythmias in the early 

post-myocardial infarction phase). 

IIb C 2. In patients at an increased risk of SCD but 

who are not ineligible for an ICD, such as 

awaiting cardiac transplant, having an LVEF 

of 35% or less and are within 40 days from an 

MI, or have newly diagnosed NICM, 

revascularization within the past 90 days, 

myocarditis or secondary cardiomyopathy or 

a systemic infection, wearable cardioverter-

defibrillator may be reasonable (1- 5). 

IIb B-NR 

ICD implantation or temporary use of a 

WCD may be considered, 40 days after 

myocardial infarction in selected patients 

(incomplete revascularization, pre-existing 

LVEF dysfunction, occurrence of arrhythmias  

48 h after the onset of ACS, polymorphic VT 

or VF). 

IIb C 



Meta-analysis 2018 

 It includes 11 clinical studies with non-overlapping patient 

populations for a total of 19.882 patients  
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Meta-analysis 2018  

 Efficacy 

2,6% patients wiht VT/VF documented in 3 months 

1,7%  patients with appropriate shock 

95,5% conversion rate succes after VT/VF 

 

 Survival 
 All cause mortality = 1,4% 

 VT/VF mortality = 0,2% 

 

Coleman et al., Wearable Cardioverter-defibrillators for the Prevention of Sudden Cardiac Death: A Meta-analysis, The 
Journal of Innovations in Cardiac Rhythm Management, 9 (2018)  



The VEST Trial 

 First multi-center prospective study (108) 

randomized on WCD 

 Study initiated by investigators and supported 

by ZOLL 

Can a wearable defibrillator (WCD) reduce sudden 

mortality and total mortality in the immediate post-IM  

(<90 days) in patients with reduced FEVS, as a bridge to 

ICD implant assessment?  



Methods 

 Blind investigators of identified arrhythmias  

 
 Prohibited crossovers & ICD implantation 

(except for secondary prevention during 
follow-up)  

 
 1 month phone follow-up and 3 month 

hospital follow-up 

2007-2017 



Treatment Received 
43 patients refused WCD for enrollment  

20 patients received WCD despite being 

in the control group  

18 hours/day median wearing time which 

is calculated considering 0 hours/day for 

those who have not received it or have 

never worn it. The distribution of the 

waering time was BIMODAL  

 



Results - Intention to Treat 

Reduction of 33% 

Reduction of 36% 



Results - «AS TREATED» Analysis 

Arrhytmic death 33%  57% 

Death from any cause 36%  74% 

4 with tachyarrhythmias correctly 

 treated by the device but with  

subsequent arrhythmic storm 

   + 

5 without tachyarrhythmias 

Recorded by the device 



Mortality reduction 

36% total mortality reduction at 90 days in post-IM and reduce EF patients if 

compared to patient with only OGMT [VEST] 

85% total mortality reduction at 90 days in post-PCI and reduced EF compared to 

patient that didn’t use the WCD [Zishiri] 

43% total mortality reduction at 90 days in post-CABG and reduced EF compared 

to patient that didn’t use the WCD [Zishiri] 

96% patients that used LifeVest were still alive at 1 year follow-up [WEARIT-II] 

 



Safety and Efficacy 

 
 LifeVest converted 100% of TV / FV with loss of consciousness [Chung] 

 

 LifeVest delivers the first shock in less than a minute : 

Median time to treatment of 47 seconds (Epstein) 
 

 The rate of inappropriate shock is very low in all studies : 

 0,5% in the WEARIT-II 

 0,4% in the german registry 

 < 0,7% in the VEST trial 



Stratification of long-term risk  

 
 41% of patients showed an improvement in FE following the use of 

LifeVest  [WEARIT-II] 

 

 42% of patients received an ICD after the dismission of WCD 

[WEARIT-II] 

 

 40% of patients recovered FE after 3 months of drug therapy + 

WCD and a further 20% of patients recovered the FE between the 

3rd and 6th month [PROLONG] 

 

 



Diagnostic power 

 Manual and automatic ECG recordings make it possible to make 

more informed decisions 

 1 patient out of 14 was diagnosed with an arrhythmia that required a 

change of therapy during the use of WCD  [WEARIT-II] 



Conclusions 

 We should always prescribe the WCD for patients 

deemed to be at higher risk of life-threatening 

arrhythmic events in order to select the most beneficial 

therapy 

 

 ICD implantation for primary prevention of SCD should 

always be preceeded by thorough risk assessment under 

the protecting umbrella of the WCD 



Any questions? 


