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These criteria are:
Useful in different study designs.
Have variable degrees of diagnostic certainty.
Identify different demographic and risk profiles.  

Myocarditis can be defined by: 
Histology- H and E or IPOX
Imaging- MRI
Hybrid Clinical + Histology
Hybrid Clinical + Imaging
ICD codes

Fielder, A. Über akute interstitielle Myokarditis, Centralbl. f. inn. Med., 1900, cci, 212.



Myocarditis
Clinical Presentations- None are specific

• Chest Pain- Myopericarditis/MINOCA
• Sudden Death
• Acute Dilated Cardiomyopathy
• Chronic Dilated Cardiomyopathy
• Imaging/biomarker abnormalities without 

symptoms



Histological Criteria over 185 years

• Myocarditis: An inflammatory infiltrate and 
associated myocyte necrosis or damage 
not characteristic of an ischemic event

• Ongoing, Resolving, Resolved

Sobernheim, J. F., 1837

Am J Cardiovasc Pathol 1987 Jan;1(1):3-14



Immunohistochemical Stains for 
the Diagnosis of Myocarditis

Nakayama et al EJHF 2017

CD3 CD68 CD163



Meta-analysis of Immunohistology and 
Histology for the Diagnosis of Myocarditis

• n=61 publications with 10,491
patients 

• Dallas criteria + in 8.04% (95%-CI: 
5.08–12.5%; subset of 30 
publications w/ 3,274 patients 

• IHC + DCMi in 50.8% (95% CI: 
47.7–53.8%; range: 18.4 – 91.7%) 

• 13 different IHC protocols- need for 
standardization 

Katzman, et al Heart Failure Rev (25) 2020 

https://link.springer.com/journal/10741


Echo is Nonspecific in Acute Myocarditis






LLC2 criteria, ability to identify active 
inflammation and fibrosis 

in RV free wall and Epicardium



Time Course of Native T1 and 
T2 Recovery in Acute 

Myocarditis

Hinojar R   et al. JACC Cardiovasc Imaging. 2015 
Hinojar R J Cardiovasc Magn Reson. BioMed Central; 2014 



MRI findings change over first months

Widespread enhancement with near
transmural involvement of the septum
and lateral wall; increased wall thickness 

Near complete resolution of septal 
LGE

Monney, P. et al. Heart, August 2011



MRI Criteria for Acute Myocarditis
Lake Louise 2

Ferreira, et al. J Am Coll Cardiol 2018



CDC Case Definition 
Criteria for Myocarditis

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5212a2.htm



Circulation, 2011
J Thorac CV Surg. 2008

RT-PCR from EMB:
TLR1, TLR2, TL7, and 
CD14 overexpressed
In LM vs DCM 



• Pathway enrichment analysis in 
GCM showed that upregulated 
pathways were enriched for 
neutrophil degranulation, multiple 
cytokine signaling pathways, and 
phagocytosis

Circ Research, June 21st, 2021



A novel circulating microRNA for the 
detection of acute myocarditis: 

hsa-miR-Chr8:96  

Blanco-Domínguez R, et al. NEJM May 27th , 2021 
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