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Sudden death in patients with MI, LV dysfunction, and HFThe VALIANT Trial

• The overall risk of sudden deathincreases with a decreasing LVEF.
• It is greatest among patients withthe lowest LVEF (≤ 30%), but evenpatients with a high LVEF (> 40%)are at substantially increased riskin the post-infarction period.

1. Solomon SD, et al. Sudden death in patients with myocardial infarction and left ventricular dysfunction, heart failure, or both. N Engl J Med. 2005 Jun23;352(25):2581-8.



Sudden death in patients with MI, LV dysfunction, and HFThe VALIANT Trial

The absolute risk is greatest inthe early period aftermyocardial infarction anddeclines significantly over time,but cumulative incidenceremains high up to 3 years offollow-up.

1. Solomon SD, et al. Sudden death in patients with myocardial infarction and left ventricular dysfunction, heart failure, or both. N Engl J Med. 2005 Jun23;352(25):2581-8.
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Cardiac arrhythmias after AMI

AMIARRHYTHMIA
AMI-related arrhythmogenic remodeling

Mechanisms for arrhythmia-induced HF



Cardiac arrhythmias after AMI
• Cardiac arrhythmias might be asymptomatic and clinical detection is usually basedupon randomly performed 24- or 48-hour ECG Holter with large temporal gaps amongthem. For this reason, these intermittent ECG monitoring techniques have beenshown to underdiagnose cardiac arrhythmias.
• Implantable cardiac monitoring (ICM), by allowing a continuous cardiac rhythmmonitoring, can overcome these limitations and allows to reliably identify cardiacarrhythmias, up to 4 years after AMI.
• Miniaturization andsimplification of the implantprocedure have significantlyincreased the adoption of ICMin clinical practice.



Bloch Thomsen PE, et al. Long-term recording of cardiac arrhythmias with an implantable cardiac monitor in patients with reduced ejection fraction after acute myocardialinfarction: the Cardiac Arrhythmias and Risk Stratification After Acute Myocardial Infarction (CARISMA) study. Circulation. 2010 Sep 28;122(13):1258-64.

Objective:• To study the incidence and prognostic significance of arrhythmias documented by animplantable cardiac monitor among patients with AMI and LVEF ≤40%.
Methods:• Observational study.• 297 patients in the acute phase (3 to 21 days) of an AMI and ≤ 40%• ICM implanted 11±5 days after AMI• Mean follow-up: 1.9±0.5 years.
Endpoint:• Cardiac death and all-cause mortality.



Bloch Thomsen PE, et al. Long-term recording of cardiac arrhythmias with an implantable cardiac monitor in patients with reduced ejection fraction after acute myocardialinfarction: the Cardiac Arrhythmias and Risk Stratification After Acute Myocardial Infarction (CARISMA) study. Circulation. 2010 Sep 28;122(13):1258-64.

Results:
46% at least one arrhythmia (86% asymptomatic)

The Cardiac Arrhythmias and Risk Stratification After Acute MyocardialInfarction (CARISMA) Study
Cumulative incidence of arrhythmias increases over time



Bloch Thomsen PE, et al. Long-term recording of cardiac arrhythmias with an implantable cardiac monitor in patients with reduced ejection fraction after acute myocardialinfarction: the Cardiac Arrhythmias and Risk Stratification After Acute Myocardial Infarction (CARISMA) study. Circulation. 2010 Sep 28;122(13):1258-64.

The Cardiac Arrhythmias and Risk Stratification After Acute MyocardialInfarction (CARISMA) Study
Results:
36 (12%) patients died during follow-up
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Bauer A, et al. The Lancet Digital Health. 2022;4:e105-e116*Cardiac autonomic dysfunction: periodic repolarization dynamics and decelaration capacity of heart rate.

Objective:• Telemedical monitoring using ICM is effective for early detection ofsubclinical severe arrhythmias in patients with previous AMI, cardiacautonomic dysfunction, and only moderately reduced LVEF.
Methods:• Randomized 1:1, multicenter, open-label, diagnostic trial → ICMmonitoring vs. conventional care• 400 patients (201 ICM group vs. 199 control group)• AMI with PCI ≤ 39 days, LVEF 36-50%, cardiac autonomic dysfunction*• Median follow-up 21 months
Endpoint:• Time to detection of serious arrhythmic events (AF ≥6 min, high-degree AV block, fast

NSVT, SVT/VF).



Telemedical cardiac risk assessment by ICM in patients after AMI withautonomic dysfunction: The SMART-MI Trial

Bauer A, et al. The Lancet Digital Health. 2022;4:e105-e116

Results:
• Serious arrhythmic events detected in 60 (30%) patients in ICM groupvs. 12 (6%) in control group (HR 6.33, 95% CI 3.40-11.78, p<0.001).
• AF ≥ 6 min (23%) was the most commonly encountered arrhythmia.



Telemedical cardiac risk assessment by ICM in patients after AMI withautonomic dysfunction: The SMART-MI Trial

Bauer A, et al. The Lancet Digital Health. 2022;4:e105-e116

Results:
• Throughout the study, more diagnostic and therapeuticinterventions were initiated in the ICM group than in the controlgroup:
- ICD implantation (13 pts vs. 5 pts, p=0. 056)- PM implantations (6 vs. 9, p=0.041)- EPS (12 vs. 3, p=0.019)- CA (10 vs. 3, p=0.051)- OAC initiation due to AF (37 vs. 11, p<0.001).

In both the interventional group andthe control group, detection of seriousarrhythmic events significantlypredicted subsequent MACE.



Conclusions:
• Both trials investigated the incidence and prognostic significance of long-term arrhythmias in patientssurviving AMI, with reduced or only moderately reduced LVEF, with/without cardiac autonomicdysfunction.
• Through ICM monitoring, severe arrhythmias are observed in 30 to 46% of these patients, and arefrequently asymptomatic (86%).
• Severe arrhythmias, by increasing the risk of all-cause mortality and cardiac death, have a significantprognostic impact.

CARISMA Study and SMART-MI Trial

Can early diagnosis and treatment ofICM-detected cardiac arrhythmiasimprove prognosis?



Jons C, et al. Trials. 2019 Sep 11;20(1):563.

The BIO|GUARD-MI study is the first trial to investigatewhether early treatment after ICM-documented arrhythmiasin high-risk post-MI patients improves outcome.

High-risk patients(high CHA2DS2-VASc score)
ICM-detected or clinically-detectedarrhythmias

Guidelines-guided arrhythmiamanagement
Primary endpoint: time to MACE

Biomonitoring in Patients with Preserved Left Ventricular Function afterDiagnosed Myocardial Infarction: BIO|GUARD-MI Study



Biomonitoring in Patients with Preserved Left Ventricular Function afterDiagnosed Myocardial Infarction: BIO|GUARD-MI Study

ACC 2022 Late-breaking Clinical Trials

Objective:• To investigate whether the early diagnosis of cardiac arrhythmias, provided by the BIOMONITOR with Home Monitoring, andthe consequent treatment of the patient will decrease the risk to experience a MACE in patients after MI, with LVEF >35%and CHA2DS2-VASc score ≥4 (M) or ≥5 (F)
Methods:• Randomized, controlled, parallel-group, open, prospective, multi-center, international study• Median follow-up 2.5 years after randomization



ACC 2022 Late-breaking Clinical Trials

Biomonitoring in Patients with Preserved Left Ventricular Function afterDiagnosed Myocardial Infarction: BIO|GUARD-MI Study
Results:
• Characteristics of study population



ACC 2022 Late-breaking Clinical Trials

Biomonitoring in Patients with Preserved Left Ventricular Function afterDiagnosed Myocardial Infarction: BIO|GUARD-MI Study
Results:
• Primary endpoint (MACE)

A trend towards MACE reductionin the ICM group was observedbut did not reach statisticalsignificance (HR=0.84, p=0.21).



ACC 2022 Late-breaking Clinical Trials

Biomonitoring in Patients with Preserved Left Ventricular Function afterDiagnosed Myocardial Infarction: BIO|GUARD-MI Study
Results:
• Primary endpoint (MACE): subgroup analysis

Sub-group analysisshows a significantMACE reductionwith ICM in NSTEMIvs. STEMI.



ACC 2022 Late-breaking Clinical Trials

Biomonitoring in Patients with Preserved Left Ventricular Function afterDiagnosed Myocardial Infarction: BIO|GUARD-MI Study
Results:
• Primary endpoint (MACE): subgroup analysis
• NSTEMI vs. STEMI patients → 31% MACE reduction with ICM in NSTEMI patients.



ACC 2022 Late-breaking Clinical Trials

The benefit of ICM-guidedtreatment in NSTEMIpatients appears to beconnected to their higherrisk for primary endpointevents (75% increased risk ofMACE in NSTEMI patients).

Biomonitoring in Patients with Preserved Left Ventricular Function afterDiagnosed Myocardial Infarction: BIO|GUARD-MI Study
Results:
• Primary endpoint (MACE): higher risk of MACE for NSTEMI patients.



NSTEMI vs STEMI
• I pazienti STEMI ricevono terapie primarie e secondarie di prevenzioni più aggressive rispetto ai pazientiNSTEMI1.• Dopo i primi 30 giorni dall’evento, la mortalità a lungo termine sembra essere maggiore nei pazientiNSTEMI vs STEMI2.
• Questo potrebbe essere in parte spiegatoda terapie e follow-up meno aggressivenei pazienti NSTEMI e potrebbe spiegareil beneficio osservato nel BIOGUARD-MInel gruppo NSTEMI.

1 Montalescot G, et al. STEMI and NSTEMI: are they so different? 1 year outcomes in acute myocardial infarction as defined by the ESC/ACC definition (the OPERA registry). Eur Heart J.2007 Jun;28(12):1409-17.2 Bouisset F, et al. Comparison of Short- and Long-Term Prognosis between ST-Elevation and Non-ST-Elevation Myocardial Infarction. J Clin Med. 2021 Jan 7;10(2):180.



ACC 2022 Late-breaking Clinical Trials

Biomonitoring in Patients with Preserved Left Ventricular Function afterDiagnosed Myocardial Infarction: BIO|GUARD-MI Study
Results:
• Time to first arrhythmia

• Continuous arrhythmia monitoringin post-MI patients identifies alarge arrhythmia burden, and manyof the arrhythmias requireguideline recommended therapies(39% vs. 6.7%, HR 5.9, p< 0.001).
• Most commonly therapy started:
 OAC initiation (40%)
 PM implant (20%)
 Beta-blocking tailoring (18%)



Conclusions:
• Arrhythmias are connected to poor outcomes after MI.
• BIO|GUARD-MI is the first trial to investigate the impact of continuous arrhythmia monitoring with ICMson clinical outcomes in post-MI patients.
• Compared to conventional care, ICM-based continuous monitoring allowed to detect arrhythmias in asubstantial proportion of high-risk patients with previous MI (67%), often leading to significant therapychange.
• Early treatment of high-risk NSTEMI patients guided by continuous arrhythmia monitoring withBIOMONITOR and Home Monitoring may reduce MACE.

Biomonitoring in Patients with Preserved LeftVentricular Function after Diagnosed MyocardialInfarction: BIO|GUARD-MI Study



Stratificazione del rischio post-IMA: il ruolo del monitoraggio alla lucedel BIOGUARD
Take home massages
• Severe arrhythmias are frequently observed in high-risk patients with previous MI and lead to anincreased risk of all-cause mortality and cardiac death.
• CARISMA, SMART-MI, and BIOGUARD-MI studies have all confirmed the superiority of ICM indetecting cardiac arrhythmias, compared to conventional ECG Holter monitoring techniques.
• The randomized BIO|GUARD-MI study showed for the first time that early treatment after ICM-documented arrhythmias could improve outcomes, particularly in the subset of high risk patientswith previous NSTEMI. Further trials are required to confirmed this observation.
• Considering the evidence accumulated so far, there is no indication to routinely implant an ICMin patients with previous AMI and severely/moderately reduced LVEF. A better risk stratificationof this wide and heterogeneous cohort of patients is strongly needed.


