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Lights and shadows



Paradigm change in the clinical 
diagnosis of myocarditis 

CMR is not equivalent of EMB 
• CMR does not identify histopathological 

stage (acute/chronic/chronic active) 

• CMR does not identify histotype 
(lymphocytic vs rare non lymphocytic 
histotypes) 

• CMR may not differentiate myocarditis 
from non inflammatory phenocopies 

• CMR does nor identify myocarditis etiology  
and cannot direct etiology-specific 
therapies: 
• infectious or non infectious 

immunemediated/autoimmune 
• Specific infectious agents and load of 

myocardial infection 



What is Inflammatory cardiomyopathy 
with or without DCM phenotype ?

• Definition (Circulation, 1995 WHO/ISFC classification; Eur Heart 
J 2013) 

– Myocarditis is an inflammatory disease of the 
myocardium and is diagnosed by established 
histological, immunological and 
immunohistochemical criteria  

– Inflammatory cardiomyopathy is myocarditis in association 
di cardiac dysfunction. 

– Inflammatory cardiomyopathy is involved in the 
pathogenesis of DCM, and includes 

– Idiopathic, infectious and autoimmune subtypes



Eur Heart J, ehaf192, https://doi.org/10.1093/eurheartj/ehaf192 
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Figure 9 Diagnostic algorithm for suspected 
myocarditis with acute chest pain 
presentation. 



• Aim of EMB in suspected myocarditis in HF 
presentation: to identify etiology and specific 
treatment , i.e. antiviral or immunosuppression 
based upon multidisciplinary counselling

TOP 10 KEY TAKEAWAY POINTS 
3. Cardiac magnetic resonance (CMR) imaging and 
endomyocardial biopsy (EMB) are considered pivotal tests 
in the diagnosis  of myocarditis.;… in patients with certain 
presentations—typically those with reduced ventricular 
function, deranged hemodynamics/ symptomatic HF, or 
electrical instability—an EMB is warranted to diagnose 
specific conditions that require etiology-directed 
therapies, including immunosuppressive agents. 



Caforio et al. Eur Heart J 
2013; 34:2636-48  

• Antiviral therapy first, if 
available, to achieve viral 
clearance (off –label) 

• Immunosuppression if 
clinically indicated (LV 
dysfunction, arrhythmia), 
viral clearance and 
persistent myocarditis at 
follow-up biopsy

Myocarditis diagnosis: – molecular diagnosis of 
infectious myocarditis

Calabrese et al.,Diagn Mol Pathol 2002; 11(4):212-21



Caforio et al. Eur Heart J 
2013; 34:2636-48  

Efficacy of 
immunosuppression/ 
immunomodulation in 
patients with proven 
non infectious immune-
mediated/autoimmune 
disease

Do we have noninvasive biomarkers for  
Autoimmune biopsy-proven myocarditis? 
 (60-81%):  serum AHA pos, virus PCR neg

Eur Heart J 2007; 28:1326-33

Myocarditis diagnosis: –immunological 
diagnosis of autoimmune/immune-mediated 
myocarditis









Major Criteria  of Autoimmune Disease 
Witebsky E, Rose NR

• Mononuclear cell infiltrate and abnormal HLA expression in the target 
organ (organ-specific disease) or in various organs (nonorgan-specific 
disease) in the absence of infectious agents 

• Circulating autoantibodies (Abs) and/or autoreactive lymphocytes in 
patients (pts) and family members 

• Abs and/or autoreactive lymphocytes within the affected organ 
• Identification and isolation of autoantigen(s) (Ags) involved  
• Disease induction in animals after immunization with Ags and/or passive 

transfer of serum, Abs and/or lymphocytes 
• Efficacy of immunosuppression/immunomodulation in pts 

• Autoimmune disease= fullfillment of 2 or more major criteria 





Nishimura et al. Science 2001; 
291:319-22 
Okazaki et al. Nature Med

Autoaabs against TnI 
responsible for DCM in PD-1 
receptor-deficient mice

Jahns R, et al JCI 2004:1419-29

Autoaabs against beta-1 adrenergic 
receptor responsible for DCM in rats 

Jane-wit et al,Circulation 2007: 
116:399-410



Serum Organ-Specific Anti-Heart and Anti-Intercalated Disk Autoantibodies as New 
Autoimmune Markers of Cardiac Involvement in Systemic Sclerosis: Frequency, Clinical and 
Prognostic Correlates

Diagnostics 
2021, 11, 
2165. https://
doi.org/
10.3390/
diagnostics11
112165



Padua myocarditis cohort (n=1188): Biopsy-proven (n=413); Clinically 
and CMR suspected=755) 

Biopsy-proven: 
• Lymphocitic myocarditis in 92% of cases 
• 79.5% autoimmune etiology 
• 20.5% viral etiology 

Independent predictors of death/transplant before 
immunosuppression:  
• Female gender  
• Fulminant presentation 
• Low LVEF (echo or CMR) at diagnosis 
• High titre serum AHA  
• High titre serum ANA 
• Biopsy confirmed diagnosis 

Independent predictors of myocarditis relapse before 
immunosuppression: 
• Young age and Previous history of myocarditis 

Independent predictors of poor response o relapse after 
immunosuppression. 
• High titre serum AHA  

Baritussio et at, Eur J Heart Fail  2022 
Giordani, JACC Basic Transl Sci 2025 



RESEARCH LETTER
Serum Anti-Heart
and Antinuclear
Autoantibodies Are
Independent Predictors
of Response to
Immunosuppressive
Therapy in Autoimmune
Biopsy-Proven
Inflammatory
Cardiomyopathy

J A C C : BAS I C TO TRANS L A T IONAL SC I E N CE 

V O L . 10 , NO. 7 , 2 0 2 5 



Muller et al,  
Circulation 
2000:101:385-91

Immunoglobulin adsorption in patients with idiopathic dilated 
cardiomyopathy





IMMUNOSUPPRESSION

R. Marcolongo, Padua, Italy

	 Who should be treated (Indications)? 
• diagnostic certainty:   biopsy-proven, autoimmune myocarditis 
• poor/bad prognosis if  not treated:  left or biventricular dysfunction (with/

without hemodynamic stability, life-threatening arrhythmia). 
• poor response to or failure of  other treatments: refractory, not improving on 

standard therapy 
• ominous histology phenotype (giant cell, sarcoidosis,eosinophilic) 

Exclusion criteria? 
• hidden infection or malignancy 
• critical impairment of  liver/kidney function 
• severe immunodeficiency  
• major psychiatric disorders, alcohol and/or drug abuse 
• pregnancy, lactation



PATIENT

DOCTOR

DOCTOR-PATIENT PARTNERSHIP FOR 
CLINICAL RISK MANAGEMENT

R. Marcolongo, Cardioimmunology 
University Hospital, Padua, Italy

Marcolongo  R et al.“Clinical Management and Follow-up of  Myocarditis Patients on Immunosuppressive Therapy”,  
in MYOCARDITIS, Pathogenesis, Diagnosis and Treatment, Editor A.L.P. Caforio, Springer, 2020.

Marcolongo R et al. Gérer le risque clinique avec le patient: une contribution possible de l’éducation thérapeutique 
du patient. Gestion Hospitalière, 2008, 477 Juin/Julliet : 417-422 







Hematoxilin eosin stain, original magnification 60X. Note the 
inflammatory cell infiltrate characterized by lymphomonocytes,  
eosinophils, and giant cell (arrow) associated to myocardial damage. In 
the insert immunohistochemical staining  with giant cell  positivity  for the 
macrophage marker CD68. 



• double IS 
(steroid+azathioprine) 

• Effective and safe on 
symptomatic relapses

EMB: active virus-negative lymphocytic 
myocarditis relapse after IS 

interruption 





Infectious-negative myocarditis associated with systemic 
autoimmune and immune-mediated diseases (SIDs)

Etiology and immunodulation/
immunosuppression (IS): 
• Potentiate background IS 
• Personalised therapy







Do EMB data change clinical 
management? YES



*34 Caforio ALP, et al. Eur J Heart Fail 2024;26:1175–85. 
131 Chimenti C, et al.. Eur Heart J 2022; 43:3463–73 
551 Frustaci A,. Eur Heart J 2009;30:30:1995–2002. 
552. Escher F, et al. Clin Res Cardiol 2016;105:1011–20. 
553. Merken J, et al.. Circ Heart Fail 2018;11:e004228.  
554. De Luca G, et al.. J Autoimmun 2020;106:10330.  
555 Peretto G, et al. JACC Clin Electrophysiol 2020;6:1221–34. 

* 34,131,551-555



Therapy in myocarditis: Take–home messages

• Diagnosis and etiology-directed therapy in myocarditis/ inflammatory cardiomyopathy is 
based upon EMB (histology, immunohistology, viral PCR). 

• EMB identifies etiology that has prognostic implications: 

• Biopsy-proven autoimmune myocarditis has dismal prognosis if untreated with IS 

• Long-term tailored immunosuppression guided by EMB is associated with improved 
biventricular function and is safe in non-infectious autoimmune myocarditis/
inflammatory cardiomyopathy with or without concomitant systemic immune-mediated 
disease. 

• High titre serum AHA and AIDA are non invasive autoimmune markers of dismal prognosis 
and of poor response to immunosuppression in autoimmune myocarditis 

• EMB :should be offered to all high and intermediate risk patients ..and to 
selected low risk patients (i.e. recurrent, non resolving symptoms), when 
clinically indicated, to provide tailored etiology-directed therapy 



 link per la pre-iscrizione  
https://uel.unipd.it/master-e-corsi/cardim-
cardioimmunologia/ 




