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• ACUTE MYOCARDITIS (AM) vs. CHRONIC INFLAMMATORY CARDIOMYOPATHY 
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ACUTE vs. CHRONIC INFLAMMATORY MYOCARDIAL DISEASE
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OVERLAPPING THEORIES OF COMMON CAUSES OF AM and infl-CMP



SPECIFIC INFECTIVE 
MYOCARDITIS
*Lyme disease

*Bacterial myocarditis
(Diphteric myocarditis)

*HIV myocarditis

*Associated with viral
infections (i.e. H1N1 
influenza –unknown if direct
damage of the virus of 
related to the immune 
response)

*HELMINTH PARASSITE -
Toxacara canis associated
EM

AUTOIMMUNE 
MYOCARDITIS:

*Myocarditis associated with 
autoimmune disorders (i.e. 
Systemic Lupus 
Erythematosus; scl-70+ 
systemic sclerosis)

*Myocarditis associated with 
other inflammatory
disorders (i.e. Inflammatory
Bowel disorders)

*Myocarditis associated with 
vasculitides (i.e. GPA 
granulomatosis with poly-
angiioitis disease- Wegener, 
EGPA eosinophilic GPA –
Churg Strauss syndrome)

SPECIFIC ETIOLOGIES OF AM AND infl-CMP

MYOCARDITIS ASSOCIATED 
WITH TOXIC AGENTS:

*IMMUNE CHECKPOINTS 
INHIBITORs (ICI - i.e
novalimub)

*Chemotherapy

*Cocaine

MYOCARDITIS ASSOCIATED 
WITH 
PHEOCHROMOCYTOMAc



(Cardiac sarcoidosis)

Sagar, Cooper

All histologies can 

clinically present as

FULMINANT MYOCARDITIS

HISTOLOGY IN FM

Lancet
2012
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RETROSPECTIVE REGISTRY

ALL admitted to hospital

ALL HISTOLOGY PROVEN M.

ALL with LVEF<50%

SYMPTOMS’ ONSET within 30 

days Ammirati

2019 JACC



SHORT AND LONG-TERM OUTCOME
IN ADULTS with LYMPHOCYTIC MYOCARDITIS

FM have worse prognosis compared with 
NFM ALSO  considering ONLY ADULT 
lymphocytic myocarditis

Ammirati E, Veronese G et al. JACC. 2019



SHORT AND LONG-TERM OUTCOME BASED ON 
HISTOLOGY IN FM

GIANT CELL MYOCARDITIS IS ASSOCIATED 

WITH POOR OUTCOME IN THE SHORT and 

LONG TERM among FM

Ammirati E, Veronese G et al. JACC. 2019
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FULMINANT 

PRESENTATION

GIANT CELL

HISTOLOGY

QRS duration

>120 ms
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PROPOSED MANAGEMENT OF ACUTE MYOCARDITIS
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QRS >120 ms

ECG: MARKERS OF 
RISK

CLINICAL PRESENTATION ASSOCIATED FEATURES

TREATMENT

STABILIZE the patient with 
inotropes/MCS

CONSIDER REFERRING 
the patient to a HTX center

PERFORM EMB ASAP when
you have stabilized
the patient

NO ROOM for cardiac MRI 
in this setting

IV STEROIDS as first line 
immunosuppression

CONDITIONS 
SUGGESTING 

ETIOLOGY



REMIND: EMB is FEASIBLE 
and relatively SAFE also in 

patients on ECMO

HISTOLOGY HAS CLINICAL 
RELEVANCE IN FM



Biykem Bozkurt et al. Circulation. 2016;134:e579-e646

ALGORITHM FOR THE EVALUATION OF SUSPECTED MYOCARDITIS IN THE 

SETTING OF UNEXPLAINED ACUTE CARDIOMYOPATHY



COMPLICATED
*LVEF<50% on first ECHO
*Sustained Ventricular
Arrhythmias
*Hemodynamic instability at

presentation (FM)

UNCOMPLICATED 
CASES

LONG-TERM OUTCOME (cardiac death+HTx) IN 
AM BASED ON CLINICAL PRESENTATION

ALL CASES 



• CONCLUSIONS



1. EARLY RECOGNITION

2. FROM THE SPOKE HOSPITAL TO THE HUB

3. AGGRESSIVE SUPPORTIVE TREATMENT -> 

MCS/INOTROPIC SUPPORT

4. ASAP EMB in FM & COMPLICATED AM

5. PREVENTION OF IRREVERSIBLE MYOCARDIAL 

INJURY -> ACUTE PHASE  

IMMUNOSUPPRESANTS (? – Still not fully proven 

the efficacy)

TAKE HOME MESSAGE ON FM 



Day 0

EARLY RECOGNITION!

FROM THE SPOKE TO THE HUB 
AGGRESSIVE SUPPORTIVE TREATMENT 

ASAP EMB in FM & COMPLICATED AM
PREVENTION OF MYOCARDIAL INJURY 
ACUTE PHASE IMMUNOSUPPRESSION 
(?)

RECOVERY



NO EXCLUSION CRITERIA
NO chronic cardiac disorder

NO known autoimmune disorder
Informed consent from patient or relative

CORTICOSTEROIDS GROUP
92 patients receive pulse IV 

METHYLPREDNISOLONE 1 g od 
for 3 days

Patients with COMPLICATED ACUTE 
MYOCARDITIS/ FULMINANT MYOCARDITIS

Cardiac symptoms’ onset <3 weeks
LVEF<41% + LV-EDD<56 mm on ECHO
Increase of HS troponin levels x3 URL
EXCLUDED other cardiac conditions

RANDOMIZATION of 184 patients

PLACEBO GROUP
92 patients receive IV 500 mL

SALINE SOLUTION INFUSION for 
3 days

Exclusion of patients with histologically
proven giant cell myocarditis

Follow Up at 6 months - Primary composite endpoint reduction of
Death/HTx/LVAD/Re-hospitalization for HF or ventricular arrhythmias

Coprimary endpoint – Reduction of death/HTx/LVAD 
Other seconday endopoints: Reduction of patients with LVEF<55% or LV dilation

(for M >105 ml/m2 or F >95 ml/m2) on CMR at 6 months

FLOW CHART OF TRIAL TO ASSESS THE EFFICACY OF IV CORTICOSTEROIDS 
IN COMPLICATED ACUTE MYOCARDITIS/FULMINANT MYOCARDITIS

EMB not necessay before randomization but
strongly recommended during hosptialization

CMR strongly recommended during hospitalization
when patient is hemodynamically stable
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