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Introduction 

• Inflammatory cardiomyopathy is defined as myocarditis accompanied by 
cardiac dysfunction, which may result dilated cardiomyopathy (DCM) 

• Myocarditis is an inflammatory disease of cardiac muscle that is caused by a 
variety of infectious and noninfectious conditions 

• Definition: 
• Myocarditis is an inflammatory disease of the myocardium. The World Health 

Organization/International Society and Federation of Cardiology (WHO/ISFC) 
definition specifies diagnosis by established histological (Dallas criteria), 
immunological and immunohistochemical criteria

• Majority of patients with clinical manifestations of myocarditis do not 
undergo endomyocardial biopsy, thus definitive diagnosis is not established
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Clinical manifestation 

• Highly variable, ranging from fatigue, chest pain, HF, cardiogenic shock, 
arrhythmias, and sudden death 

• Lack of a safe and sensitive noninvasive diagnostic test that can confirm 
the diagnosis. 

• Myocardial inflammation may be focal or diffuse, involving any or all 
cardiac chambers. Severe, diffuse myocarditis can result in acute dilated 
cardiomyopathy
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Representative ECGs (lead II) in patient with fulminant 
myocarditis. Various arrhythmias and of pacemaker recorded 
by the ECG monitor during hospitalization. (A) Ventricular 
tachycardia; (B) ventricular fibrillation; (C) high-degree 
atrioventricular block; (D) ventricular pacing by temporary 
pacemaker. 
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Diagnosis of myocarditis

• Definitive diagnosis of myocarditis — A definitive diagnosis of myocarditis 
is based upon identification of diagnostic findings on EMB, including 
histology (Dallas criteria) as well as immunohistochemical stains. 

• Diagnosis of clinically suspected myocarditis — A combination of clinical 
presentation and noninvasive diagnostic findings including typical CMR 
abnormalities may be used to make a diagnosis of "clinically suspected" 
myocarditis. While histology remains the gold standard for establishing the 
diagnosis of myocarditis, low-risk patients may be diagnosed with 
"clinically suspected myocarditis" on the basis of a compatible clinical 
presentation. 
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Clinically suspected myocarditis

• The 2013 ESC position statement suggested selective coronary 
angiography +/- EMB in all patients with clinically suspected myocarditis

• To provide a clinical diagnosis for patients who do not have one indication 
for EMB or who have undergone EMB with nondiagnostic results

• In this setting, a diagnosis of "clinically suspected myocarditis" is generally 
not sufficient to serve as a basis for immunosuppressive therapy but may 
be helpful to guide other aspects of management (eg, exercise 
recommendations)
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Role of echocardiography
• Findings include LV dilation, changes in LV geometry to more 

spheroid shape, and wall motion abnormalities. The systolic 
dysfunction is generally global, but may be regional or 
segmental

• Fulminant and acute myocarditis are associated with 
• LV dilation and systolic dysfunction 
• Fulminant myocarditis typically have near-normal LV diastolic 

dimensions and mildly increased interventricular septal 
thickness

• Acute myocarditis have relatively normal diastolic dimensions 
and septal thickness
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Role of Cardiac MRI (Lake Louise criteria)

CMR findings consistent with myocarditis if at least two out of three criteria are present: 

• ● Evidence of myocardial edema with regional or global myocardial signal intensity increase in T2-
weighted images.

• ● Early gadolinium enhancement (GE) suggestive of hyperemia and capillary leakage with an 
increased signal intensity ratio between myocardium and skeletal muscle in gadolinium-enhanced T1-
weighted images

• ● LGE defined as at least one focal lesion with nonischemic regional distribution, typically involving 
the subepicardium or midwall with infrequent involvement of subendocardium, often multifocal) in 
inversion recovery prepared gadolinium-enhanced T1-weighted images obtained at least five minutes 
after gadolinium contrast injection. 

• ** LGE suggestive of myocardial injury or scar in myocarditis can generally be distinguished from that in 
ischemic cardiomyopathy. In ischemic cardiomyopathy, LGE reflects the distribution of MI, which 
typically involves the endocardium with variable extension into the mid-myocardium and epicardium.
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Endomyocardial biopsy (EMB)

• For patients with unexplained fulminant HF 
• new onset HF of less than two weeks duration associated with hemodynamic compromise

• Unexplained new onset HF of two weeks to three months duration associated with a dilated LV and new 
ventricular arrhythmias, Mobitz type II second-degree AV block, third-degree AV block, or failure to 
respond to usual care within one to two weeks.

The role of endomyocardial biopsy in the management of cardiovascular disease: a scientific statement from the American Heart
Association, the American College of Cardiology, and the European Society of Cardiology. Circulation 2007; 116:2216.
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Prognosis of myocarditis 
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General approach to myocarditis 

• NSAID should be avoided, given the risk of HF exacerbation and possible 
risk of increase mortality

• Alcohol consumption should be restricted 
• since heavy alcohol intake may enhance the severity of the myocarditis

• Exercise should be restricted during the acute phase of myocarditis
• three to six months abstinence from competitive sports after myocarditis. 
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black=LVEDD<6.0cm, gray 6.0 
to 7.0 cm, white>7.0 cm, LVEF 
entry (p<0.0001), LVEF six 
months (p<0.0001), LV change 
(p=0.005) all significantly greater 
with smaller LVEDD.
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Immunosuppressive therapy 

• Immunosuppressive therapy is suggested for specific autoreactive 
disorders 

• Giant cell myocarditis (GCM)
• Sarcoidosis
• Noninfectious eosinophilic myocarditis
• Extra-cardiac autoimmune disease (eg, lupus myocarditis). 
• Biopsy-proven, virus-negative lymphocytic myocarditis refractory to standard heart 

failure (HF) therapy

• A systematic review of 8 RCTs: glucocorticoid therapy did not reduce 
mortality or improve functional status in patients with viral myocarditis
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Immunosuppressive therapy

• No benefit from immunosuppressive therapy was found in acute myocarditis of unspecified etiology. In 
RCT of Myocarditis Treatment Trial, 111 patients with a histopathologic diagnosis of myocarditis of 
unspecified etiology with LVEF<45% were randomly assigned to receive conventional therapy alone or 
immunosuppression with either cyclosporine or azathioprine for 28 weeks 

• In all patients, the LVEF improved from 25 to 34% and the mortality rate was 20% at one year and 56% at 4.3 years. 
There was no difference in outcome in the two treatment groups.

• The Tailored Immunosuppression in Inflammatory Cardiomyopathy [TIMIC] study) compared outcomes 
with immunosuppressive treatment (glucocorticoid plus azathioprine) as compared with placebo in a 
chronic stable DCM population.

• Of 512 patients with LVEF ≤45 percent who were screened with EMB, 85 subjects without viral genomes by PCR were 
assigned to either azathioprine and prednisone or placebo for six months. The immunohistologic criteria were the 
presence of >14 CD45 or >2 CD3 positive T cells per high power field. The presence of circulating anti-heart 
antibodies was not required for enrollment. The LVEF improved by >10 percent in 38 of 43 patients treated with 
immunosuppression, compared with none of the patients treated with placebo. The placebo-treated patients' mean 
LVEF declined from 27.8 percent to 19.7 percent after six months. Clinical improvement in the immunosuppression 
treated subjects was reflected in significantly lower average New York Heart Association functional class (table 1) at 
six months.
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Intravenous immunoglobulin (IVIG)

• Intravenous immune globulin (IVIG) has antiviral and immunomodulatory 
effects, suggesting that it may play a role in the treatment of viral 
myocarditis but systematic review showed insufficient data to recommend 
routine IVIG therapy in patients with acute myocarditis

• RCT of IMAC trial with 62 patients with recent-onset (≤6 months of 
symptoms) DCM with LVEF ≤40% given either IVIG (1 g/kg per day for two 
days) or placebo. 17% of patients had "Dallas criteria" positive myocarditis. 

• At one year, both groups LVEF increased from 25% at baseline to 42% in follow up. 
Transplant-free survival at one and two years was 92 and 88%. Imp: IVIG does not 
augment the improvement in LVEF.
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Giant cell myocarditis
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Conclusion 

• Inflammatory cardiomyopathy is defined as myocarditis accompanied by 
cardiac dysfunction. Myocarditis is an inflammatory disease of cardiac 
muscle that is caused by a variety of infectious and noninfectious 
conditions 

• Manifest similar to ACS, heart failure, cardiogenic shock or acute arrhythmia  

• Cardiovascular imaging: Echo and especially CMR play an important role in 
diagnosis, EMB is still the gold standard which allows precise 
immunohistological dx (Dallas criteria)

• Immunosuppressive agents is suggested in specific autoreactive disorders 
e.g. giant cell myocarditis, lupus myocarditis


