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Myocarditis, Biopsy, ImmunotherapyMyocarditisMyocarditis , Biopsy, Immunotherapy, Biopsy, Immunotherapy

�� What is What is ““ myocarditismyocarditis ”” ??

�� WhatWhat ’’s new in s new in ““ viral viral myocarditismyocarditis ”” ??

�� Is myocardial biopsy still useful?Is myocardial biopsy still useful?

�� How useful is How useful is ““ immunotherapyimmunotherapy ”” ??

�� What is the spontaneous recovery rate in pts What is the spontaneous recovery rate in pts 
with acute with acute myocarditismyocarditis ??



What is Myocarditis?What is What is MyocarditisMyocarditis ??

�� MyocarditisMyocarditis is an inflammatory condition of is an inflammatory condition of 
the heartthe heart

�� There are multiple etiologies including viral, There are multiple etiologies including viral, 
bacterial (rare), bacterial (rare), rikettsialrikettsial (rare), allergic, (rare), allergic, 
eosonophiliceosonophilic , , granulomatusgranulomatus , toxic, , toxic, 
infiltrative etc.infiltrative etc.

�� It is a histological, not clinical diagnosisIt is a histological, not clinical diagnosis

�� The natural history is highly variableThe natural history is highly variable



Feldman, McNamara Feldman, McNamara 
NEJM 2000NEJM 2000

NormalNormal Borderline Borderline 
MyocarditisMyocarditis
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Examples of Viral MyocarditisExamples of Viral Examples of Viral MyocarditisMyocarditis



Examples of MyocarditisExamples of Examples of MyocarditisMyocarditis

MagnaniMagnani and Dec Circ 2006and Dec Circ 2006

LymphocyticLymphocytic
(viral) (viral) myocarditismyocarditis

Giant cell Giant cell 
myocarditismyocarditis

Borderline Borderline 
myocarditismyocarditis (no (no 

necrosis)necrosis)



Survival of Bx Proven Myocarditis vs
Idiopathic Dilated Cardiomyopathy

Survival of Survival of BxBx Proven Proven MyocarditisMyocarditis vsvs
Idiopathic Dilated Idiopathic Dilated CardiomyopathyCardiomyopathy
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Myocarditis Treatment Trial
Giant-Cell Myocarditis is “bad news”

MyocarditisMyocarditis Treatment TrialTreatment Trial
GiantGiant --Cell Cell MyocarditisMyocarditis is is ““ bad newsbad news ””

Cooper et al. NEJM 1997Cooper et al. NEJM 1997
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The Importance of EtiologyThe Importance of EtiologyThe Importance of Etiology

FelkerFelker et al. NEJM 2000et al. NEJM 2000
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Lymphocytic Viral MyocarditisLymphocyticLymphocytic Viral Viral MyocarditisMyocarditis

�� Biopsy is required for diagnosis, but MRI may be Biopsy is required for diagnosis, but MRI may be 
useful useful 

�� Only ~10% of pts with a suspicious presentation Only ~10% of pts with a suspicious presentation 
demonstrate abnormal myocardial biopsydemonstrate abnormal myocardial biopsy

�� The natural history is highly variable, but many pt s The natural history is highly variable, but many pt s 
spontaneously recover LV functionspontaneously recover LV function

�� The treatment is largely supportive; antiThe treatment is largely supportive; anti --
inflammatory (inflammatory ( ieie. steroids) and . steroids) and immunomodulatingimmunomodulating
Rx has not proven effective in most casesRx has not proven effective in most cases

�� Occasional pts demonstrate severe Occasional pts demonstrate severe hemodynamichemodynamic
compromise and require temporary mechanical compromise and require temporary mechanical 
supportsupport



Lymphocytic Viral Myocarditis (cont.)LymphocyticLymphocytic Viral Viral MyocarditisMyocarditis (cont.)(cont.)

�� New information is emerging that suggests there is New information is emerging that suggests there is 
a complex interplay among the virus, cytokines and a complex interplay among the virus, cytokines and 
genetic alterations in cardiac cell membrane genetic alterations in cardiac cell membrane 
proteins that predisposes certain individuals proteins that predisposes certain individuals 
toward the development of viral toward the development of viral myocarditismyocarditis ((egeg, , 
Asians are more likely to develop Asians are more likely to develop myocarditismyocarditis
following infection with hepatitis B or C)following infection with hepatitis B or C)

�� Persistence of viral genomes in myocardial biopsy Persistence of viral genomes in myocardial biopsy 
tissue following resolution of viral tissue following resolution of viral myocarditismyocarditis is is 
controversial controversial 

�� It is unclear how many pts with viral It is unclear how many pts with viral myocarditismyocarditis go go 
on to develop on to develop ““ idiopathic dilated idiopathic dilated cardiomyopathycardiomyopathy ””



Experimental Myocarditis in MiceExperimental Experimental MyocarditisMyocarditis in Micein Mice

Kawai Circ 1999Kawai Circ 1999



Cardiac MRI Indicating
Hyper-enhancement in Myocarditis

Cardiac MRI IndicatingCardiac MRI Indicating
HyperHyper --enhancement in enhancement in MyocarditisMyocarditis

Texas Heart Journal 2007Texas Heart Journal 2007



Mortality in NIH Myocarditis Trial Indicating 
No Improvement in Mortality with Steroids
Mortality in NIH Mortality in NIH MyocarditisMyocarditis Trial Indicating Trial Indicating 
No Improvement in Mortality with SteroidsNo Improvement in Mortality with Steroids

Mason et al. NEJM 1995Mason et al. NEJM 1995
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Recovery of LV Function in Pts. 
With Myocarditis (NIH study)

Recovery of LV Function in Pts. Recovery of LV Function in Pts. 
With With MyocarditisMyocarditis (NIH study)(NIH study)

Mason et al. NEJM 1995Mason et al. NEJM 1995
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Randomized Clinical Trials of Immune Modulation 
in Myocarditis and Dilated Cardiomyopathy

Randomized Clinical Trials of Immune Modulation Randomized Clinical Trials of Immune Modulation 
in in MyocarditisMyocarditis and Dilated and Dilated CardiomyopathyCardiomyopathy

Feldman and McNamara NEJM 2000Feldman and McNamara NEJM 2000
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Who Needs a Myocardial Biopsy?Who Needs a Myocardial Biopsy?Who Needs a Myocardial Biopsy?

Cooper et al. Mayo Clinic Proceedings 2001Cooper et al. Mayo Clinic Proceedings 2001

•• Acute heart failure with symptoms refractory to cur rent medical Acute heart failure with symptoms refractory to cur rent medical 
managementmanagement

•• Rapidly decreasing left ventricular ejection fracti on with no clRapidly decreasing left ventricular ejection fracti on with no cl ear ear 
etiology despite conventional therapy for heart fai lureetiology despite conventional therapy for heart fai lure

•• Heart failure with acutely worsening rhythm disturb ances, particHeart failure with acutely worsening rhythm disturb ances, partic ularly ularly 
ventricular tachycardiaventricular tachycardia

•• New heart failure with conduction disturbances, par ticularly nodNew heart failure with conduction disturbances, par ticularly nod al al 
block (not drug induced and if Lyme serology negati ve)block (not drug induced and if Lyme serology negati ve)

•• Heart failure in the setting of peripheral Heart failure in the setting of peripheral eosinophiliaeosinophilia , rash and fever, rash and fever
•• Heart failure in the setting of clinical history an d/or featuresHeart failure in the setting of clinical history an d/or features of of 

secondary causes where secondary causes where endomyocardialendomyocardial biopsy may change or biopsy may change or 
modify therapymodify therapy

•• Collagen vascular diseases (systemic lupus Collagen vascular diseases (systemic lupus erythematosuserythematosus , , 
scleroderma, scleroderma, MarfanMarfan ’’ss syndrome, syndrome, polyarteritispolyarteritis nodosumnodosum , , 
dermatomyositis/polymyositisdermatomyositis/polymyositis ))

•• Infiltrative and storage diseases (Infiltrative and storage diseases ( amyloidamyloid , , sarcoidsarcoid , , hemochromatosishemochromatosis ))
•• Suspicion of giant cell Suspicion of giant cell myocarditismyocarditis
•• NeoplasmsNeoplasms



Common Clinicopathologic Diagnoses in 1230 Patients 
with Initially Unexplained Cardiomyopathy*

Common Common ClinicopathologicClinicopathologic Diagnoses in 1230 Patients Diagnoses in 1230 Patients 
with Initially Unexplained with Initially Unexplained CardiomyopathyCardiomyopathy **

FelkerFelker et al. NEJM 2000et al. NEJM 2000

DiagnosisDiagnosis No. (%) of patientsNo. (%) of patients

Idiopathic dilated Idiopathic dilated cardiomyopathycardiomyopathy 616 (50)616 (50)

MyocarditisMyocarditis 111 (9)111 (9)

Ischemic Ischemic cardiomyopathycardiomyopathy 91 (7)91 (7)

Infiltrative diseaseInfiltrative disease 59 (5)59 (5)

PeripartumPeripartum cardiomyopathycardiomyopathy 51 (4)51 (4)

HypertensionHypertension 49 (4)49 (4)

Human immunodeficiency virus infectionHuman immunodeficiency virus infection 45 (4)45 (4)

Connective tissue diseaseConnective tissue disease 39 (3)39 (3)

Substance abuseSubstance abuse 37 (3)37 (3)

DoxyrubicinDoxyrubicin relatedrelated 15 (1)15 (1)

Other causesOther causes 111 (10)111 (10)

*Derived, with permission, from *Derived, with permission, from FelkerFelker et al.et al.



Myocarditis - Fulminant vs AcuteMyocarditisMyocarditis -- FulminantFulminant vsvs AcuteAcute
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The TandemHeart ® pVAD™
(Cardiac Assist, Inc.; 

Pittsburgh, Pa)
and associated blood circuit 

components. 
The aortic outflow is 

positioned in the right 
femoral artery.

The The TandemHeartTandemHeart ®® pVADpVAD ™™
(Cardiac Assist, Inc.; (Cardiac Assist, Inc.; 

Pittsburgh, Pa)Pittsburgh, Pa)
and associated blood circuit and associated blood circuit 

components. components. 
The aortic outflow is The aortic outflow is 

positioned in the right positioned in the right 
femoral artery.femoral artery.

Texas Heart Journal 2007Texas Heart Journal 2007



ConclusionsConclusionsConclusions

�� 10% of biopsies are positive in clinically suspecte d acute 10% of biopsies are positive in clinically suspecte d acute 
myocarditismyocarditis

�� In general, there should be a low threshold to biop sy:In general, there should be a low threshold to biop sy:

�� Suspicion of giant cell Suspicion of giant cell myocarditismyocarditis ((TxTx may be indicated)may be indicated)

�� Prognostic value (Prognostic value ( myocarditismyocarditis more likely to recover)more likely to recover)

�� Immunotherapy has not been particularly helpfulImmunotherapy has not been particularly helpful

�� Corticosteroids may improve pts with Corticosteroids may improve pts with myocarditismyocarditis and and 
severe LV dysfunction, pts. with severe LV dysfunction, pts. with eosinophilceosinophilc infiltrates infiltrates 

�� Temporary support with Temporary support with TandemHeartTandemHeart ®® or other mechanical or other mechanical 
devices may be lifedevices may be life --saving by allowing heart to recoversaving by allowing heart to recover

�� Heart Heart TxTx not usually successful for viral not usually successful for viral myocarditismyocarditis ; giant ; giant 
cell cell myocarditismyocarditis , , sarcoidsarcoid may benefit from may benefit from TxTx


