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ACUTE MYOCARDITIS 

• Myocarditis is an infectious, toxic or 

autoimmune process causing 

inflammation of the heart  

 

• The most common etiology appears to be 

the viral infection 
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Time Course of Viral Myocarditis 
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MYOCARDITIS: Diagnosis 

Clinical features: 
 

1) Asymptomatic + ECG abnormalities 

2) Chest pain, ACS like presentation 

3) CHF, ventr dysfct +  ventricular dilatation 

4) Fulminant heart failure/collapse with 

severe LV dysfunction, dilatation 

5) Syncope, sudden death due to brady/ 

tachyarrhtythmias 

 

Recent history of flu-like symptoms 

 



MYOCARDITIS: Diagnosis 

 

ECG: ventricular arrhythmias, heart block, ST-T 

changes, sinus bradycardia, changes similar to 

pericarditis or acute myocardial infarction  

Lab: leukocytosis, elevated ESR, eosinophilia, 

elevated cardiac enzymes, CK, troponin, 

    testing for the presence of viral genome in 

endocardial biospy by PCR 

Antimyosin scintigraphy can identify myocardial 

inflammation in the absence of histologic evidence. 
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•“Dallas” criteria proposed in 1986: 

cellular infiltrate with myocyte necrosis  

 

•Sampling error; sensitivity- 35% 

 

• High inter-observer variability in 

pathological interpretation 

 

• No correlation with outcome 

 Immunohistologic analysis (CD3; CD68, HLA) increase 

biopsy sensitivity  and decrease sampling error 



Angelini A et al. Heart 2000;84:245-50 

Histological and immunohistological findings in 12 pts with                   
acute myocarditis mimicking AMI 

HE CD45(Le) 

CD43(T&BLy) CD68(Macroph) 

7 (58%) 

+ve 
11 (92%) 

+ve 



EMB Predictors of Outcome in Myocarditis 

Kindermann I, Bohm M et al. Circulation 2008;118:639-648 



Clinical Scenarios 

Cooper LT, NEJM 2009;360:1526-1538 



Case 1: 76yo female with CIHD,  
S/A AMI, NIDDM, CAF 

March 2007 

• Admission for: dyspnea, chest 
discomfort and fatigue 

• 2w earlier – transient Bells palsy 
followed by ptosis of right eyelid 



• Physical exam on admission:  
• Weak with mild dyspnea  
• BP 111/75 pulse 102  
• Temp 36 O2 Sat 92% 
• Distant irregular heart sounds 
• Lungs clear to auscultation 

• Extremities without edema 
• Clinically stable condition 
 

Case 1: 76yo female with CIHD,  
S/A AMI, NIDDM, CAF 



ECG 

Dg: ACS, NSTEMI 

Atrial Fibrillation, RBBB, Q waves & ST-T changes 
in Inferior leads 

Positive CRP 3.5, TropT 5.5 ng/ml CPK 346 U/L 



Within a Few Hours 

• Developed Cardiogenic shock:  

 Dyspnea, congestion on X-ray, no ∆ ECG 

• Treated with IABP and IV diuretics 



Decreased LV function. No significant 
valvular disease. No PHT 



Catheterization 

• Mid-LAD 100% 

• No change from 
previous Cath 

• No PHT (33/23)    
CI 1.5 l/min/m2 

• No branch cutoff 
on pulmonary angio 

• Endomyocardial  
biopsy performed 



Endomyocardial Biopsy 

Giant Cell 
Myocyte 
Necrosis 

Lymphocytic 
Infiltrate 

Gotsman I, Keren A, Admon D. IMAJ 2011;13:773-775  



Diagnosis 

Myocyte 
Necrosis 

Lymphocytic 
Infiltrate 

Giant Cell 

• Giant Cell Myocarditis ?   Immunosuppression 

• Lymphocytic Myocarditis? Supportive Rx 



Hospital Course 

• Treated with ACE-I, BB, Diuretic 
• On going decision for  -         
possible  Giant Cell myocarditis 

• Significant improvement: 
Conservative therapy 

• Weaned from IABP after 3 days 

Severe, diffuse necrotizing 
lymphocytic myocarditis 

Pathological Dx: 



29.3.07 

12.4.07 



Lymphocytic Myocarditis 

• Acute/Subacute myocarditis are less ill 
initially but might have a progressive 
course that leads to death or the need 
for cardiac transplantation 

 

• Fulminant myocarditis is characterized by 
critical illness at presentation, but good 
long-term survival 

 



Transplantation Free Survival in 
Fulminant Myocarditis 

McCarthy RE, NEJM 2000;342:690-696; Mason JW NEJM 1995;333:269-275  
 

Fulminant N=15, Acute N=132 

93% 

45% 



Case 2: 53yo female, acute heart 
failure and ventricular fibrillation 

• March  2007 
– Worsening heart failure, LVEF 35% 

– Ventricular fibrillation 

–  Supportive therapy, ICD, Transfer to Charite 

–  EMB 

  

Courtesy Schultheiss HP, Charite, Berlin 



Case 2: 53yo female, acute heart 
failure and ventricular fibrillation 

Heart Failure Rx + Immunosuppressive Rx with 

Cyclosporine150mg/day, Prednisone 80mg/day 



Case 2: 53yo female, acute heart 
failure and ventricular fibrillation 



Case 2: 53yo female, acute heart 
failure and ventricular fibrillation 





 15.6.2011% on 63Chronic Rx: Stable, with LVEF of  

 - Cyclosporine (through level100-140ng/ml) 

 - Prednisone 15mg/day 



Giant-Cell Myocarditis 

Cooper, et al, NEJM 1997 



Cooper LT et al. Am J Cardiol 2008;102:1535-1539  

1 year Outcome in the GCM Treatment Trial 



By courtesy of Cooper LT 



Kandolin R et al. 



Lessons Learned from Recent 
Studies/Registries of GCM 

• Immunosuppressive Rx improves survival and 
probably has to be given life long 

 

• Withdrawal of immunosuppression  can result 
in recurrence and fatal GCM 

 

• Ventricular arrhythmias frequently recurred 
during follow up in a Finish registry of 26 
pts with GCM and immunosuppressive Rx  



When to Suspect GCM 

• Rapidly progressive course 

• Failure to respond to usual care 

• Ventricular tachycardia 

• High-grade heart block 

 

 
Cooper LT, Am Heart J 2008 



Cse 3:  44yo male, Cyclist, Asthma for 
3years, Eosinophilia, Homeopathic Rx 

Pancarditis, Churg Strauss Syndr, Steroids & Cyclophospamide                 

By courtesy of Dr Marc Klutstein, Shaare  Zedek Hospital, Jerusalem 



Homeopathic treatment including  garlic , teea extracts , 
spiroline,  bee sting, etc 

By courtesy of Dr Marc Klutstein, Shaare  Zedek Hospital, Jerusalem 



Eosinophilic Myocarditis 

• Idiopathic 

• Allergic/hypersensitivity: drugs, parasites, 
vaccines, venomes 

• Systemic disease: Loffler, Churg Strauss, etc 
(myocardial, endocardial, valvular involvement) 

• Fulminant necrotizing myocarditis 

• Immunosuppressive Rx required for periods 
related to etiology 



Echocardiogram, Coronary angiogram: NORMAL 

Max enzyme levels reached: CK 1242 IU/L (N<200);  Troponin T: 2.73 ug/L (N<0.01) 

Admission ECG 

Case 4:  32yo, Obese, AHT, severe chest pain, 
ECG changes, +ve enzymes 



Day 2 

Discharge 

Discharge diagnosis: Acute 

myocarditis masquerading   ACS 

Case 4:  32yo, Obese, AHT, severe chest pain, 
ECG changes, +ve enzymes 



2 weeks later 

Case 4:  32yo, Obese, AHT, severe chest pain, 
ECG changes, +ve enzymes 



PVB19 targets endothelial cells and might lead to an AMI picture by inducing endothelial dysfunction 

Circulation 2003;108:945-50 



Management of Myocarditis Masquerading AMI 

• Diagnostic challenge 

• Avoid inadequate therapy 

• Urgent coronary angiogram 

• Usual therapy for acute myocarditis  

• The role of PVB19 in etiology merits 

further evaluation 



European Heart J,  in press   



Challenges in Management of Myocarditis 

Giant Cell myocarditis 

Mason JW N Engl J Med 1995;333:269-275; Cooper LT N Engl J Med 1997;336:1860-1866; McCarthy RE  NEJM 2000;342:690-696;  



Shauer A, Gotsman I, Keren A et al. IMAJ 2013;15:180-185  



Myocarditis is an underdiagnosed 
cause of acute heart failure, 

sudden death and dilated 
cardiomyopathy 

Sagar S, Liu PP, Cooper LT. Lancet 2012;379:738-747 
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