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MyocarditisMyocarditis
Clinical PresentationClinical Presentation

• Clinical presentations range from nonspecific systemic• Clinical presentations range from nonspecific systemic p g p y
symptoms (fever myalgias palpitations exertionalsymptoms (fever, myalgias, palpitations, exertional 
dyspnea) to fulminant hemodynamic collapse anddyspnea) to fulminant hemodynamic collapse and 
sudden death.sudden death.

• Myocarditis in sudden cardiac death in young adults:• Myocarditis in sudden cardiac death in young adults: 
8,6%-12% (1,2)8,6% 12% (1,2)

• Myocarditis as a cause of dilated CMIO in 9% (3)• Myocarditis as a cause of dilated CMIO in 9% (3)

1. Fabre Heart 2005
2 Doolan Med J Aus 20042. Doolan Med J Aus 2004
3 Felker Medicine 19993. Felker  Medicine 1999
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M diti li i l t tiMyocarditis: clinical presentationMyocarditis: clinical presentation

Mild�Mild symptomsy p
Š palpitation atypical chest pain SOBŠ palpitation, atypical chest pain, SOB

�Minor ECG abnormalities�Minor ECG abnormalities
Š Conduction disturbance, ST-T changesŠ Co duc o d s u ba ce, S c a ges

M j h th i�Major arrhythmiaj y
Š SVT complete A V blockŠ SVT, complete A-V block

�Syncope sudden death�Syncope, sudden death
�Cardiogenic shock�Cardiogenic shock
�Heart failure resembling DCM�Heart failure resembling DCM

ŠŠ Recent onset
Š Up to 2 yearsŠ Up to 2 years

� Infarct-like with normal coronary arteries� Infarct-like with normal coronary arteries



MyocarditisMyocarditis
Clinical PresentationClinical Presentation

• Transient ECG abnormalities commonly occur during communityTransient ECG abnormalities commonly occur during community 
viral endemics; most pts remain enterely asymptomatic (1)viral endemics; most pts remain enterely asymptomatic (1)

Incidence of a reported infectious viral prodrome is highly variable• Incidence of  a reported infectious viral prodrome is highly variable, 
ranging from 10% to 80% of pts with documented myocarditis(2)g g p y ( )

• Acute dilated CMIO is one of the most dramatic and clinicallyAcute dilated CMIO is one of the most dramatic and clinically 
relevant presentation of acute lymphocitic myocarditis (9% 16% newrelevant presentation of acute lymphocitic myocarditis (9%-16% new 

CMIO)onset CMIO) (3)) ( )

• HF symptoms is the primary presentation in 75% of giant cellHF symptoms is the primary presentation in 75% of giant cell 
myocarditis(4)myocarditis(4)

1 M N E l J M d 19951.Mason N Engl J Med 1995
2.Babonian heart 1997
3 Felker N Engl J Med 20003.Felker N Engl J Med 2000
4 Cooper N Engl J Med 19974.Cooper N Engl J Med 1997
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F l i t diti• Fulminant myocarditisFulminant myocarditis
10 2%– 10,2%,
S– Severe hemodynamic compromiseSevere hemodynamic compromise
Viral prodrome– Viral prodromep
Ab b ( 3 d )– Abrubt onset (< 3 days)Abrubt onset (< 3 days)
Global left ventricular dysfunction and– Global left ventricular dysfunction and y
minimally increase LVED dimensionsminimally increase LVED dimensionsy
Ei h b d li i l h i i– Either borderline or active lynphociticEither borderline or active lynphocitic 

di imyocarditismyocarditis

M C h N E l J M d 2000McCarthy N Engl J Med 2000
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Miocardite acutaMiocardite acuta
Case ReportCase Report

Esordio acuto con dolore toracico in•Esordio acuto con dolore toracico in 
maschio di aa 46maschio di  aa. 46

P i di i ffi i di•Progressione di insufficienza cardiacaProgressione di insufficienza cardiaca 
i t ie respiratoriae respiratoria

•Sopraslivellamento ST diffuso•Sopraslivellamento  ST  diffuso 
all’ECGall ECG

A t CPK T i•Aumento CPK e Troponinap

•Exitus alla manovra di intubazione•Exitus alla manovra di intubazione
F.Oliva
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A ‘ 8A 52 ‘08

Cuore di dimensioni globalmente aumentate, con ispessimento parietale sinistroCuore di dimensioni globalmente aumentate, con ispessimento parietale sinistro
Marezzatura emorragica epicardica con lieve opacamento fibrinosoMarezzatura emorragica epicardica con lieve opacamento fibrinoso
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A 52 ‘085

La fotografia laterale del VS dimostra una parete di spessore aumentato ed la variegatura emorraLa fotografia laterale del VS dimostra una parete di spessore aumentato  ed la variegatura emorra

F.Oliva
Myocarditis



‘A 52 ‘085

Sezione in asse lungo della massa ventricolare, che dimostra ispessimentoSezione in asse lungo della massa ventricolare, che dimostra ispessimento 
della parete del ventricolo sinistro ed aspetto variegato del miocardioF.Oliva della parete del ventricolo sinistro ed aspetto variegato del miocardio

Myocarditis



A ‘ 8A 52 ‘08

CDXCDX

S

Li dil t i d l VDX V l l i i d iLieve dilatazione del VDX . Valvole e coronarie indenni.
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Q d i l i di Mi di li f i i diff iQuadro istologico di Miocardite linfocitaria diffusa necrotizzante
F.Oliva
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A di ll l i tiF.Oliva Assenza di cellule giganti
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• Myocarditis masquerading as an acute• Myocarditis masquerading as an acute 
coronary syndromecoronary syndrome
– Elevated troponin levels more reliable predictor than– Elevated troponin levels more reliable predictor than 

l l f CKlevels of CKC
ECG h ST l ti i ti l d– ECG changes: ST elevation in > contiguous leads g g
(54%) T wave inversion (27%) ST depression (18%)(54%), T wave inversion (27%), ST depression (18%), 

Qpathological Q waves (20%)pathological Q waves (20%)
S l l b l ECHO ll i b li i– Segmental or global ECHO wall motion abnormalitiesSegmental or global ECHO wall motion abnormalities 
are frequentare frequent
Normal coronary anatomy– Normal coronary anatomy

1 D N E l J M d 19851.Dec N Engl J Med 1985
2.Angelini Heart 20002.Angelini Heart 2000
3 Sarda JACC 20013.Sarda JACC 2001
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G Gi i A iG. Giovanni, Anni ,
2424

Fumatore;;
Faringodinia da 1 settimana conFaringodinia da 1 settimana con 
f bb i l i ifebbricola intermittente;;
Dolore toracico da circa 1 hDolore toracico da circa 1 h.
S i d l dd i lSera prima dolore addominale;p
Trasferito per PTCA primariaTrasferito per PTCA primaria 
d i i PSda vicino PS.

T iTroponina:  
-I dosaggio:10,5 pg/ml.I dosaggio:10,5 pg/ml.
II dosaggio all’arrivo: 11 pg/ml-II dosaggio all arrivo: 11 pg/ml

CPK: 708 U/lCPK: 708 U/l
CK MB: 92CK-MB: 92
VES (IK): 24; Leucociti 11.200( ) 4;

ECO: diametria FE eECO: diametria, FE e 
i i licinetica VS normalicinetica VS normali



G Giovanni RMC con gadolinioG. Giovanni,  - RMC con gadolinio 
-

T2 
STIRSTIR
4 cam

asse 
4 cam corto

Edema          

L-E
44 
cam



D Biagio a 36D. Biagio, a. 36

Fumatore;Fumatore; 
F ili ità CIFamiliarità per CI;p ;
Sindrome influenzaleSindrome influenzale
1 mese prima;1 mese prima;

Dolore tipico,Dolore tipico, 
itt t dremittente, da 2 ,

giorni ora + intensogiorni, ora + intenso.

Troponina:Troponina: 
I d i / l-I dosaggio: 4.2pg/ml, gg 4 pg/ ,
II dosaggio: 11 53pg/ml-II dosaggio: 11,53pg/ml.

CPK: 602 UI/l; 568 UI/lCPK: 602 UI/l; 568 UI/l
CKMBmassa: 63 UI/l 58CKMBmassa: 63 UI/l 58
VES (IK) GBVES (IK) 5 ; GB:10.000 ( ) 5 ;
ECO lie e ipocinesiaECO: lieve ipocinesia  p

inferioreinferiore



Acute myocarditis mimicking Myocardial infarctionAcute myocarditis mimicking Myocardial infarctiony g y

-Young age (n=11 mean 42 yrs)-Young age (n=11, mean 42 yrs),

clinical AMIclinical AMI

-ECG:

STEMI (n=6) non STEMI (n=2)STEMI (n=6), non STEMI (n=2), 

neg T wave (n 3) Q wave (n 2)neg T wave (n=3), Q wave (n=2)

LVEF l ( 6) l b ll-LVEF: normal (n=6), globally ( ), g y

reduced (n=5, range 14-45%)reduced (n=5, range 14 45%)

Normal coronary arteries- Normal coronary arteries

BEM-BEM: 

lymphocytic myocarditis (n=10),
Dec WJ JACC 1992

lymphocytic myocarditis (n 10), 
i t ll ( 1) Dec WJ, JACC 1992giant cell (n=1) 



IMA ST SOPRA MIOCARDITEIMA ST-SOPRA MIOCARDITE

P iti ità d i k di d i h iPositività dei markers di danno ischemico 
++

Dolore toracico tipicoDolore toracico tipico
Modificazioni ECG (ST sopra) suggestiveModificazioni ECG (ST sopra) suggestive



11 pz11 pz.

• 8 con ST sopra / 3 ST sotto8 con ST sopra / 3 ST sotto

• Nessun caso di ST sotto reciprocoNessun caso di ST sotto reciproco

• Distribuzione delle onde Q non• Distribuzione delle onde Q non 

correlate alla sede dell’ST sopracorrelate alla sede dell’ST sopra.

Internal Medicine 1994;33:659Internal Medicine 1994;33:659









Esordio simil infartuale / Esordio con SCEsordio simil-infartuale  /  Esordio con SC
83 (64 8%) 45 (35 2%)83 (64,8%)                            45 (35.2%)

• Dolore toracico intenso• Dolore toracico intenso
• Modificazioni ST-T• Modificazioni ST-T
• VS non dilatato• VS non dilatato
• FE conservata• FE conservata
• Decorso benigno• Decorso benigno
• Completa guarigione• Completa guarigione

M h h ldt H t l Ci l ti 6Mahrholdt H et al. Circulation 2006:114; 

8



Registro TS CMPRegistro TS-CMPg
OC iMIOCARDITI: PresentazioneMIOCARDITI: Presentazione 

li i ( 8 6)clinica (1978-2006)clinica (1978 2006)

TOTALE PAZIENTITOTALE PAZIENTI

%%
n: 74

n:11; 15%, (M 73%; 38±14 aan:11; 15%, (M 73%; 38±14 aa
74

; 5 , ( 73 ; 3 4; 5 , ( 73 ; 3 4

n:16; 22% (M 8 % ±n:16; 22% (M 8 % ±n:16; 22%, (M  81%; 35±14 n:16; 22%, (M  81%; 35±14 n:47; 63% (M 57%; 38±16n:47; 63% (M 57%; 38±16n:47; 63%, (M  57%; 38±16 

)

n:47; 63%, (M  57%; 38±16 

)aa)aa)
PSEUDO IMAPSEUDO IMA ARITMIEARITMIE SCCSCCPSEUDO-IMAPSEUDO-IMA ARITMIEARITMIE SCCSCC

CRITERI DI CLASSIFICAZIONE:CRITERI DI CLASSIFICAZIONE: 
� Sintomo clinicamente più rilevante all’esordio� Sintomo clinicamente più rilevante all esordio



i f di lPresentation, Patterns of Myocardial Damage,Presentation, Patterns of Myocardial Damage, 
and Clinical Course of Viral Myocarditisand Clinical Course of Viral Myocarditis

h h ld l Ci l i 6 8Mahrholdt H et al. Circulation 2006: 114; 1581

Protocollo diagnostico con CRM EBM CVG: 128 pzProtocollo diagnostico con CRM, EBM, CVG: 128 pz



”False Positive” Cardiac Catherization Laboratory”False - Positive” Cardiac Catherization Laboratory 
Activation Among Patients With Suspected ST-SegmentActivation Among Patients With Suspected ST-Segment 
Elevation Myocardial Infarction. (JAMA 2007;298:2754)Elevation Myocardial Infarction. (JAMA 2007;298:2754)

• 1335 pz con sospetto STEMI1335 pz con sospetto STEMI

• 14% (187) Falsi Positivi• 14% (187) Falsi Positivi

“ A major challenge for the EDA major challenge for the ED
h i i i th ti t h tphysician is the patient who presents

with nonspecific symptoms or subtlewith nonspecific symptoms or subtle
ST-elevation or QRS repolarizationST-elevation or QRS repolarization

b liti th t b i iabnormalities that obscure or mimic
ST segment elevation.g
In these cases is it best toIn these cases, is it best to
i di t l ti t thimmediately activate the 31%
catheterization laboratory,y,
considering the consequences ofconsidering the consequences of

f l l t k th ti ta false alarm, or take the time to
obtain additional data, such as,
from serial ECGs biomarkersfrom serial ECGs, biomarkers,

or an Echo ?”



Q d “ “ d i dit ?Quando “pensare “ ad una miocardite ?Quando pensare  ad una miocardite ?

• Giovane età maschio• Giovane età, maschio

N i di i FR i i• Non preesistente cardiopatia e FR maggiori o p ees ste te ca d opat a e agg o

• Episodi flogistici mialgie malessere nausea• Episodi flogistici, mialgie, malessere, nausea-

gastroenteritigastroenteriti,

d i i il i fl li it ti d tiquadri simil-influenzali, concomitanti o precedenti q , p

(10 80% dei casi)(10-80% dei casi)

• Definito periodo stagionale (inverno-primavera)Definito periodo stagionale  (inverno primavera)

l i i S d bbi ( i à i l• Alterazioni tratto ST dubbie... (concavità in alto,Alterazioni tratto ST dubbie... (concavità in alto, 
diff i f l t li ST tt i )diffuse, o infero-laterali, non ST-sotto reciproco)., , p )
• Troponina positiva anche precocemente• Troponina positiva, anche precocemente…
• CK-MB massa di poco/non elevato• CK-MB massa di poco/non elevato.

/ diff l i i d ll i i ll’



MyocarditisMyocarditis
Diagnostic EvaluationDiagnostic Evaluation

Bi• BiopsyBiopsy

C di Bi k• Cardiac BiomarkersCardiac Biomarkers

I l i A h• Immunologic Approachesu o og c pp oac es

M ocardial Imaging• Myocardial Imagingy g g
– EchocardiographyEchocardiography
– MRIMRI

F.Oliva
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M ditiMyocarditisy
Diagnostic EvaluationDiagnostic Evaluation

Biopsy (EMB)Biopsy (EMB)p y ( )
• Diagnostic information in only 10-20% of cases but EBM• Diagnostic information in only 10-20% of cases  but EBM 

findings remain the gold standard for unequivocallyfindings remain the gold standard for unequivocally 
t bli h th di iestablish the diagnosisg

• Multiple investigators have described strong clinical andMultiple investigators have described strong clinical and 
l b t id f diti t ithlaboratory evidence of myocarditis among pts with y y g p
negative biopsiesnegative biopsies

EMB f d ithi k f t t h• EMB performed within weeks of symptom onset have a p y p
higher yield than those undertaken when symptomshigher yield than those undertaken when symptoms 

h b l t dihave been more longstandingg g

F.Oliva
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D ll l ifi ti f ditiDallas classification of myocarditisDallas classification of myocarditis
Aretz TH Hum Pathol 1987Aretz TH , Hum Pathol 1987

Fi t bi• First biopsyp y
Myocarditis (inflammation +necrosis/degenerative– Myocarditis (inflammation +necrosis/degenerative 
h ) ith/ ith t fib ichanges) with/without fibrosis

– Borderline myocarditis (sparse inflammation noBorderline myocarditis (sparse inflammation, no 
necrosis/degenerative changes no unequivocalnecrosis/degenerative changes, no unequivocal 
diagnosis)diagnosis) 

– No myocarditisNo myocarditis

S b t bi• Subsequent biopsyq p y
Ongoing (persistent) myocarditis with/without fibrosis– Ongoing (persistent) myocarditis with/without fibrosis

– Resolving (healing) myocarditis with/without fibrosisResolving (healing) myocarditis with/without fibrosis
R l d (h l d) diti ith/ ith t fib i– Resolved (healed) myocarditis with/without fibrosis



I di ti f E d di l BiIndications for Endomyocardial Biopsyy p y
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I di ti f E d di l BiIndications for Endomyocardial Biopsyy p y
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Documento di Consenso sulle IndicazioniDocumento di Consenso sulle Indicazioni 
ll Bi i E d i dialla Biopsia Endomiocardicaalla Biopsia Endomiocardica

SICSIC
ANMCOANMCO
S i à I li C di l i I iSocietà Italiana Cardiologia InvasivaSocietà Italiana Cardiologia Invasiva
Società Italiana di Cardiologia PediatricaSocietà Italiana di Cardiologia Pediatricag

O. Leone, C. Rapezzi, G. Sinagra, A.Angelini, E. Arbustini,O. Leone, C. Rapezzi, G. Sinagra, A.Angelini, E. Arbustini,
G B t l i C B A C f i F C l b F C lG.Bartoloni, C.Basso, A. Caforio, F, Calabrese, F. Coccolo,, , , , , ,
G D’Amati O Milanesi S Nodari F Oliva D PrandstallerG.D Amati, O. Milanesi, S. Nodari, F.Oliva, D. Prandstaller,
A Pucci A Ramondo M Valente G ThieneA.Pucci, A. Ramondo, M. Valente, G Thiene. 

G I l di C di l 2009 10 (9 l 1) 3S 50SG Ital di Cardiol 2009; 10 (9 suppl 1): 3S-50S.; ( pp )

F.Oliva
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Documento di Consenso sulle Indicazioni alla BEMDocumento di Consenso sulle Indicazioni alla BEM

Condizione Potenzialità Annotazioni StandardsCondizione
l i

Potenzialità 
di i h

Annotazioni 
tecniche

Standards 
diagnosticipatologica diagnostiche tecniche diagnostici p g

sospettata
g

della BEM della malattiasospettata della BEM della malattia

Miocarditi Diagnosi di Importante BEMMiocarditi Diagnosi di Importante BEM
certezza -timing della BEMg

numero/-numero/ NB: scintigrafia 

Altre Rappresentatività miocardica e RM Altre BEM possono contribuire
informazioni: Necessarie

possono contribuire 
a generare il

di d
Necessarie a generare il 

sospetto diagnostico-grading ed -istochimica e
sospetto diagnostico 

attività della
istochimica e 

immunoistochimica
ma non attività della 

l tti
immunoistochimica sostituiscono la 

malattia -indagini molecolari BEM
per genomi viralip g

ImportanteImportante La RM può guidare 
-associare ricerca la sede topografica associare ricerca 
autoanticorpi anti-

p g
del prelievoautoanticorpi anti-

cardiaci nel siero
del prelievo

cardiaci nel siero

F.Oliva Giornale Italiano di Cardiologia 2009 in press
Myocarditis
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Bi i E d i diBi i E d i diBiopsia EndomiocardicaBiopsia EndomiocardicaBiopsia EndomiocardicaBiopsia Endomiocardica
• Tecnica di esecuzione:• Tecnica di esecuzione:• Tecnica di esecuzione:• Tecnica di esecuzione:

• Ventricolo dx ( approccio venoso anterogrado• Ventricolo dx ( approccio venoso anterogrado• Ventricolo dx ( approccio venoso anterogrado 
i l f l )

• Ventricolo dx ( approccio venoso anterogrado 
i l f l )giugulare o femorale)giugulare o femorale)giugulare o femorale)

V t i l i ( i t i t d
giugulare o femorale)
V t i l i ( i t i t d• Ventricolo sin (approccio arterioso retrogrado • Ventricolo sin (approccio arterioso retrogrado ( pp g
brachiale o femorale)

( pp g
brachiale o femorale)brachiale o femorale)brachiale o femorale)

• Complicanze:• Complicanze:• Complicanze:• Complicanze:
• Rischio tamponamento con necessità• Rischio tamponamento con necessità• Rischio tamponamento con necessità 

i di t i 0 12%
• Rischio tamponamento con necessità 

i di t i 0 12%pericardiocentesi 0.12%pericardiocentesi 0.12%p
M t lità 0% ( C )

p
M t lità 0% ( C )• Mortalità 0% ( Holzmann Circulation 2008,  BEM n. 3048) • Mortalità 0% ( Holzmann Circulation 2008,  BEM n. 3048) ( , )( , )



Bi i E d i diBi i E d i diBiopsia EndomiocardicaBiopsia EndomiocardicaBiopsia EndomiocardicaBiopsia Endomiocardicapp

• Cardiologo• CardiologoCardiologoCardiologo
• BEM sec timing appropiato• BEM sec timing appropiatoBEM sec. timing appropiatoBEM sec. timing appropiato
• Campionamento bioptico adeguato (n.3-4 prelievi)• Campionamento bioptico adeguato (n.3-4 prelievi)Campionamento bioptico adeguato (n.3 4 prelievi)

C li BEM i di i
Campionamento bioptico adeguato (n.3 4 prelievi)
C li BEM i di i• Contestualizzare BEM in programma diagnostico• Contestualizzare BEM in programma diagnosticoContestualizzare  BEM in programma diagnostico 
completo
Contestualizzare  BEM in programma diagnostico 
completocompletocompleto

P lP l• Patologo• PatologoPatologo
T i i f ti

Patologo
T i i f ti• Training formativo• Training formativog
E i t l i t di i l t i h di i d i

g
E i t l i t di i l t i h di i d i• Es. istologico tradizionale + tecniche di indagine • Es. istologico tradizionale + tecniche di indagine g g
tissutale

g g
tissutaletissutaletissutale

• Utilizzare criteri diagnostici istopatologici• Utilizzare criteri diagnostici istopatologici• Utilizzare criteri diagnostici istopatologici 
i d fi i i i di i i

• Utilizzare criteri diagnostici istopatologici 
i d fi i i i di i iunivocamente definiti e periodicamente aggiornatiunivocamente definiti e periodicamente aggiornatiunivocamente definiti e periodicamente aggiornatiunivocamente definiti e periodicamente aggiornati

Consensus

“Lettura integrata clinico patologica”Indicazioni BEM Lettura integrata clinico-patologicad ca o
20092009



Bi i E d i diBi i E d i diBiopsia EndomiocardicaBiopsia EndomiocardicaBiopsia EndomiocardicaBiopsia Endomiocardicap
Requisiti di minima

p
Requisiti di minimaRequisiti di minimaRequisiti di minimaqq

• Centro• Centro• Centro• Centro
• Sede di emodinamica con elevato volume• Sede di emodinamica con elevato volume• Sede di emodinamica con elevato volume • Sede di emodinamica con elevato volume 

attività (> 500 procedure/anno) inattività (> 500 procedure/anno) inattività (> 500 procedure/anno) in 
collegamento operativo con cardiochirurgia e
attività (> 500 procedure/anno) in 
collegamento operativo con cardiochirurgia ecollegamento operativo con cardiochirurgia e collegamento operativo con cardiochirurgia e g p g
con centro qualificato di patologia

g p g
con centro qualificato di patologiacon centro qualificato di patologiacon centro qualificato di patologia

OperatoreOperatore• Operatore• Operatorep
• Esperienza documentata di training ( > 50

p
• Esperienza documentata di training ( > 50• Esperienza documentata di training ( > 50 • Esperienza documentata di training ( > 50 p g (

BEM)
p g (

BEM)BEM)BEM)

• Centro di Patologia Cardiovascolare• Centro di Patologia Cardiovascolare• Centro di Patologia Cardiovascolare• Centro di Patologia Cardiovascolareg
• Patologo con esperienza validata lettura BEM

g
• Patologo con esperienza validata lettura BEM• Patologo con esperienza validata lettura BEM• Patologo con esperienza validata lettura BEM
• Laboratorio istologia diagnostica molecolare e• Laboratorio istologia diagnostica molecolare e• Laboratorio istologia, diagnostica molecolare e • Laboratorio istologia, diagnostica molecolare e 

ultrastrutturaleultrastrutturaleultrastrutturaleultrastrutturale

ConsensusConsensus
Indicazioni BEMIndicazioni BEM

20092009



Bi i E d i diBi i E d i diBiopsia EndomiocardicaBiopsia EndomiocardicaBiopsia EndomiocardicaBiopsia Endomiocardicap
Percorsi

p
PercorsiPercorsiPercorsi

OO• Pz. degente in Ospedale non dotato di emodinamica• Pz. degente in Ospedale non dotato di emodinamicaPz. degente in Ospedale non dotato di emodinamicaPz. degente in Ospedale non dotato di emodinamica

invio presso Centro qualificatoinvio presso Centro qualificatoinvio  presso Centro qualificatoinvio  presso Centro qualificato

• Pz Degente in Ospedale con emodinamica ( ripondente• Pz Degente in Ospedale con emodinamica ( ripondente• Pz. Degente in Ospedale con emodinamica ( ripondente 
i i i i di i i ll di hi i )

• Pz. Degente in Ospedale con emodinamica ( ripondente 
i i i i di i i ll di hi i )ai requisiti di minima e collegata a cardiochirurgia) senzaai requisiti di minima e collegata a cardiochirurgia) senzaai requisiti di minima e collegata a cardiochirurgia) senza 

esperienza in BEM
ai requisiti di minima e collegata a cardiochirurgia) senza 
esperienza in BEMesperienza in BEMesperienza in BEM

invio presso Centro qualificatoinvio presso Centro qualificatoinvio presso Centro qualificatoinvio presso Centro qualificato

oppureoppureoppureoppure

i i di lifi li i di lifi lintervento e tutoraggio di operatore qualificato nelintervento e tutoraggio di operatore qualificato nelintervento e tutoraggio di operatore qualificato nel 
Centro dove è ricoverato il pz
intervento e tutoraggio di operatore qualificato nel 
Centro dove è ricoverato il pzCentro dove è ricoverato il pz. Centro dove è ricoverato il pz. 

ConsensusConsensus
Indicazioni BEMIndicazioni BEM

20092009



M ditiMyocarditisy
Diagnostic EvaluationDiagnostic Evaluation

Cardiac BiomarkersCardiac Biomarkers

CK CK MB t f l (l di ti l )• CK or CK-MB not useful (low predictive value)( p )

• Only 35% of pts with suspected myocarditis had elevated troponinOnly 35% of pts with suspected myocarditis had elevated troponin 
levelslevels
– Using troponin T cutoff > 0 1 ng/mL :Using troponin T cutoff > 0.1 ng/mL : 

iti di ti l 93%positive predictive value  93%
negative predictive value 56%negative predictive value 56%

F.Oliva
Myocarditis
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MyocarditisMyocarditis
Diagnostic EvaluationDiagnostic Evaluation

Immunologic ApproachesImmunologic Approaches
• Mayor histocompatibility (MHC) antigens expression asMayor histocompatibility (MHC) antigens expression as 

criterion for diagnosing inflammatory CMPcriterion for diagnosing inflammatory CMPg g y
• This approach has greater sensitivity than the Dallas• This approach has greater sensitivity than the Dallas pp g y

criteriacriteria
• MHC class I e II expression was increased 10-fold inMHC class I e II expression was increased 10 fold in 

diti h tmyocarditis cohorty
• Sensitivity 80% Specificity 85%• Sensitivity 80%  Specificity 85%y p y
• No correlation with hystopathological findings of active• No correlation with hystopathological findings of active 

myocarditis in some studiesmyocarditis in some studies
• MHC could represent a more chronic form of myocardialMHC could represent a more chronic form of myocardial 

inj r and ma not be responsible for clinicalinjury and may not be responsible for clinical j y y p
presentationpresentation  

F.Oliva
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MyocarditisMyocarditis
Diagnostic EvaluationDiagnostic Evaluation

EchocardiographyEchocardiographyg p y
• Reccomended in the initial evaluation

• LV dysfunction 69%LV dysfunction  69%

• LV cavity enlargement minimal or absent• LV cavity enlargement  minimal or absent

RV d sf nction 23%• RV dysfunction 23%

S (• Segmental wall motion abnormalities 64% (hypokinetic, akinetic, g ( yp , ,
dyskinetic)dyskinetic)

• Reversible LV hypertrophy 15%• Reversible LV hypertrophy 15%

More recent techniq es are promising (TDI)• More recent techniques are promising (TDI)

F.Oliva
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MyocarditisMyocarditis
Diagnostic EvaluationDiagnostic Evaluation

MRIMRI
• Appears to be the most promising technique for• Appears to be the most promising technique for 

diagnosing myocardial inflammation and myocardialdiagnosing myocardial inflammation and myocardial 
injuryinjuryj y

• Focal myocardial enhancement combined with regional• Focal myocardial enhancement combined with regional 
wall motion abnormalitieswall motion abnormalities

Bi f h ifi di l i l d i• Biopsy of these specific myocardial regions resulted inBiopsy of these specific myocardial regions resulted in 
positive predictive value of 71% and negative predictivepositive predictive value of 71% and negative predictive 
value 100% (guided approach)value 100% (guided approach)

• Serial MRI for tracking the natural hystory of the diseaseSerial MRI for tracking the natural hystory of the disease
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MyocarditisMyocarditis
Natural HistoryNatural History

• Myocarditis masquerading infarction: full• Myocarditis masquerading infarction: full 
recoveryrecoveryy

• Smallpox vaccine-associated myocarditis:• Smallpox vaccine-associated myocarditis:
rapid resolutionrapid resolution

• Giant cell myocarditis: poorest outcomes• Giant cell myocarditis: poorest outcomes 
(median survival 5 5 months) (<20% surviving 5(median survival 5.5 months) (<20% surviving 5 
years)years)y )
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Gi C ll M di iGiant Cell MyocarditisGiant Cell MyocarditisGiant Cell Myocarditis

Mi (H&E Hi h P )Mi (H&E Hi h P )Microscopy (H&E, High Power)Microscopy (H&E, High Power)Microscopy (H&E, High Power)Microscopy (H&E, High Power)



Gi C ll L h i M di iGi C ll L h i M di iGiant Cell vs Lymphocytic MyocarditisGiant Cell vs Lymphocytic MyocarditisGiant Cell vs Lymphocytic MyocarditisGiant Cell vs Lymphocytic Myocarditis
Transplant Free Survival from PresentationTransplant Free Survival from PresentationTransplant-Free Survival from PresentationTransplant-Free Survival from Presentationpp

1,0,
GCM groupGCM groupg pg p
LM groupLM group

0 8
LM groupLM group

0,8

0 60,6
ProportionProportionProportion 

i i
Proportion 

i i
0 4

survivingsurviving
0,4

gg
,

0 20,2

0 00,0
0 1 2 3 4 5

Survival (yr)Survival (yr)
Cooper LT: NEJM 1997Cooper LT: NEJM 1997

Survival (yr)Survival (yr)
Cooper LT:  NEJM, 1997Cooper LT:  NEJM, 1997
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Imm nos ppressi e Treatment for GCMImm nos ppressi e Treatment for GCMImmunosuppressive Treatment for GCMImmunosuppressive Treatment for GCMImmunosuppressive Treatment for GCMImmunosuppressive Treatment for GCM

MedianMedianMedian
N i l P

Median
N i l PNo. survival PNo. survival PNo. survival PNo. survival P

No immuno- 24 3 00 –No immuno- 24 3 00 –No immuno- 24 3.00 –No immuno- 24 3.00 –
suppressionsuppressionsuppressionsuppression

Steroid only 13 3 75 0 68Steroid only 13 3 75 0 68Steroid only 13 3.75 0.68Steroid only 13 3.75 0.68

Azathioprine 13 11 50 0 025Azathioprine 13 11 50 0 025Azathioprine 13 11.50 0.025Azathioprine 13 11.50 0.025p
and steroids

p
and steroidsand steroidsand steroids

C l i 12 12 63 0 003C l i 12 12 63 0 003Cyclosporine 12 12.63 0.003Cyclosporine 12 12.63 0.003y p
and steroids

y p
and steroidsand steroidsand steroids

Cooper et al: N Engl J Med 1997Cooper et al: N Engl J Med 1997Cooper et al:  N Engl J Med, 1997Cooper et al:  N Engl J Med, 1997
CP1184266-34



S i l f Gi C ll M di iS i l f Gi C ll M di iSurvival of Giant Cell MyocarditisSurvival of Giant Cell MyocarditisSurvival of Giant Cell MyocarditisSurvival of Giant Cell Myocarditis
Patients Post TransplantationPatients Post TransplantationPatients Post-TransplantationPatients Post-Transplantationpp
1,0,

0 80,8

0 60,6
ProbabilityProbabilityProbability 

f i l
Probability 

f i l
0 4

of survivalof survival
0,4,

0 2 1 year 83 7%1 year 83 7%0,2 1 year 83.7%
5 73 5%
1 year 83.7%
5 73 5%

25% recurrence rate25% recurrence rate
5 years 73.5%5 years 73.5%

25% recurrence rate25% recurrence rate
yy

0 00,0
0 2 4 6 8 10 12

YearsYearsYearsYears
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The Giant Cell MyocarditisThe Giant Cell MyocarditisThe Giant Cell MyocarditisThe Giant Cell MyocarditisG C yG C y
Treatment Trial and RegistryTreatment Trial and RegistryTreatment Trial and RegistryTreatment Trial and Registryg yg y

• Randomized trial of muromonab• Randomized trial of muromonab• Randomized trial of muromonab-• Randomized trial of muromonab-
CD3 CSA steroids vs CSA andCD3 CSA steroids vs CSA andCD3, CSA steroids vs CSA and CD3, CSA steroids vs CSA and ,
steroids

,
steroidssteroidssteroidss e o dss e o ds

L th 3 thL th 3 th• Less than 3 months• Less than 3 monthsLess than 3 months
f

Less than 3 months
fof symptomsof symptomsof symptomsof symptoms

• Endomyocardial• Endomyocardial• Endomyocardial• Endomyocardialy
biopsy with GCM

y
biopsy with GCMbiopsy with GCMbiopsy with GCMp yp y
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GCM Trial Pooled TreatmentGCM Trial Pooled TreatmentGCM Trial: Pooled TreatmentGCM Trial: Pooled TreatmentGCM Trial:  Pooled Treatment
G Hi i l C l
GCM Trial:  Pooled Treatment
G Hi i l C lGroups vs Historical ControlsGroups vs Historical ControlsGroups vs Historical ControlsGroups vs Historical Controls

Death or Transplant at 1 YearDeath or Transplant at 1 YearDeath or Transplant at 1 YearDeath or Transplant at 1 Year
1,01,0

0 80,8 TrialTrialTrialTrial

0 6E t fE t f 0,6Event free Event free 
of death orof death or P 0 0004P 0 0004of death or 
transplant
of death or 
transplant

P=0.0004P=0.0004
0,4transplanttransplant 0,4pp

0 20,2
ControlControlControlControl

0 00,0
0 100 200 3000 100 200 300

DaysDaysDaysDays
CP1184266-37



P ti t h t ith HFPatients who present with HFPatients who present with HF

M diti E l tiMyocarditis: EvolutionMyocarditis: Evolution

�Substantial recovery in LVEF% in about 50% of pts�Substantial recovery in LVEF% in about 50% of ptsy p
Cli i ll t bl b t l LVEF% i b t 25% f t�Clinically stable but lowLVEF% in about 25% of pts�Clinically stable but low LVEF% in about 25% of pts

�Deterioration and need for heart transplantation (HTx�Deterioration and need for heart transplantation (HTx
i th i din the remainderin the remainder

Š D f HT l ( i l f )Š Defer HTx acutely (potential for recovery)y (p y)
Š HTx may be life savingŠ HTx may be life-saving
Š Myocarditis pts do not have worse outcome following HTxŠ Myocarditis pts do not have worse outcome following HTx
ŠŠ Recurrence of GCM following HTx (up to 9 yrs) generally respondsŠ Recurrence of GCM following HTx (up to 9 yrs) generally responds 

increased immunosuppressionincreased immunosuppression



MyocarditisMyocarditisy
Natural HistoryNatural History

• Predicting prognosis remains problematic• Predicting prognosis remains problematic

Si ifi t di t• Significant predictors:S g p
P t ti ith– Presentation with syncopey p
B dl b h bl k– Bundle brunch block
EF 40%– EF < 40%
NYHA III IV– NYHA III-IV
Elevated LV filling pressures– Elevated LV filling pressuresg p
Pulmonary hypertension– Pulmonary hypertension

Genomic analysis of biopsy: conflicting results– Genomic analysis of biopsy: conflicting results

1 Magnani Am Heart J 20061.Magnani  Am Heart J 2006
2 Wh Ci l ti 19942.Why Circulation 1994
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OCARDITI: Polimorfismo di Presentazione ed EvoluzioneOCARDITI: Polimorfismo di Presentazione ed Evoluzione
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MyocarditisMyocarditis
TreatmentTreatment

• First line: supportive care• First line: supportive care

• In a minority of pts ( fulminant or acute• In a minority of pts ( fulminant or acute 
myocarditis): vasopressors inotropes VADmyocarditis): vasopressors, inotropes, VAD, 
ECMO)ECMO)

• After stabilization: treatment should follow• After stabilization: treatment should follow 
reccomendations for LV systolic dysfunctionreccomendations for LV systolic dysfunction

F.Oliva
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VADVAD

Mi di f l iMiocardite fulminanteMiocardite fulminante

N Pazienti Svezzati Svezzati dimessi Txc Txc dimessi SopravvivenzaN. Pazienti    Svezzati    Svezzati dimessi    Txc    Txc dimessi    Sopravvivenza

7 29% 100% 43% 100% 71%7                 29%                100%            43%           100%             71%

Età media : 35 8 aa (range 22 45)Età media :     35.8 aa  (range 22-45)

Sesso: 4 MSesso:      4 M

D i tili ti Th t 1 Abi d 1 M d 3 I ll R 2Device utilizzati:       Thoratec 1,  Abiomed 1, Medos 3, Impella Recover 2.
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MyocarditisMyocarditis
TreatmentTreatment

I i ?Immunosoppression ?Immunosoppression ?
• Long-term sequelae appear to be related to abnormal cellular andLong term sequelae appear to be related to abnormal cellular and 

humoral immunityhumoral immunity

• > 20 uncontrolled observational studies reported successs with a> 20 uncontrolled observational studies reported successs with a 
variety of immunosoppressive agentsvariety of immunosoppressive agents

• BUT several caveats……..BUT several caveats……..
Hi t l i l l ti f i fl ti d t l t ith– Histological resolution of inflammation does not correlate with 
improvement in ventricular functionimprovement in ventricular function
Hi h i id f t i t– High incidence of spontaneous improvement

– The specific viral agent and the immunologic state of the host mayThe specific viral agent and the immunologic state of the host may 
results in different response to immunosoppressionresults in different response to immunosoppression

F.Oliva
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Previous controlled trials of immunosuppressionPrevious controlled trials of immunosuppression 
i diti /DCMin myocarditis/DCM:in myocarditis/DCM: 

P ill t l NEJM 1989Parrillo et al, NEJM 1989Parrillo et al, NEJM 1989

• 102 pts with IDC with inflammation (n=60 reactive) or• 102 pts with IDC with inflammation (n=60, reactive) or 
without (n=42 non reactive) randomised to daily PDN (60without (n=42, non reactive) randomised to daily PDN  (60 
mg/day) or no PDN for 3 mo then alternate day PDN for 6mg/day) or no PDN for 3 mo, then alternate day PDN for 6 
mo

– Reactive if one or > of the following criteria: fibroblastic orReactive if one or > of the following criteria: fibroblastic or 
lymphocytic infiltration or Ig deposition on EMB a positivelymphocytic infiltration or Ig deposition on EMB, a positive 
Gallium scan or high ESRGallium scan or high ESR
E d i t i i LVEF ≥5% t t ti ti ll d– Endpoint: increase in LVEF ≥5%; not statistically powered 
f i lfor survival

• daily PDN produced improved LVEF overall and in• daily PDN produced improved LVEF overall and in  
reactive pts with IDC at 3 mo no longer present at 9 moreactive pts with IDC at 3 mo, no longer present at 9 mo

• This study suggested that a subset of IDC pts might y gg p g
respond to PDN, but the “reactive” group was toorespond to PDN, but the reactive  group was too 
heterogeneous to produce a substantial response toheterogeneous to produce a substantial response to 
therapytherapy.



P d i i DCMP d i i DCMPrednisone in DCMPrednisone in DCMPrednisone in DCMPrednisone in DCM
Points Change in LVEF inPoints Change in LVEF inPoints Change in LVEF at 3Points Change in LVEF at 3 Points Change in LVEF in 

R i P i 9 M h (%)
Points Change in LVEF in 

R i P i 9 M h (%)
Points Change in LVEF at 3 

M h (%)
Points Change in LVEF at 3 

M h (%) Reactive Patients at 9 Months (%)Reactive Patients at 9 Months (%)Months (%)Months (%)
26 P d iP d i
2

1 0
6 PrednisonePrednisone

0 1.05 5.5 ControlControl 0
-6.64

-2
4 4.3
3

-4
2

3
2.8

P=0.001P=0.0012
2 1 2.3

2.8

1 9 -6
P 0.001P 0.001

1
2.1 1.9

1

-80
Reactive Pred Reactive controlAll patients Reactive Nonreactivep

patients patientsP=0 054P=0 054 pa e s pa e sP=0.054P=0.054
P=0 035P=0 035 P=0 84P=0 84P=0.035P=0.035 P=0.84P=0.84

R tiR ti ti t ith h iti t ith h iR tiR ti ti t ith h iti t ith h iReactiveReactive patients with chronicpatients with chronicReactiveReactive patients with chronicpatients with chronicpp
DCMDCM may respondmay respond toto

pp
DCMDCM may respondmay respond totoDCM DCM may respondmay respond totoDCM DCM may respondmay respond toto

Immunosuppressive therapyImmunosuppressive therapyImmunosuppressive therapyImmunosuppressive therapyImmunosuppressive therapyImmunosuppressive therapyImmunosuppressive therapyImmunosuppressive therapy
Parillo JE: NEJM 1989Parillo JE: NEJM 1989Parillo JE:  NEJM, 1989Parillo JE:  NEJM, 1989
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Previous controlled trials ofPrevious controlled trials of 
immunosuppression inimmunosuppression in 
diti /DCM M t l NEJMmyocarditis/DCM: Mason et al, NEJMmyocarditis/DCM: Mason et al, NEJM 

19951995995
111 pts with myocarditis (Dallas Criteria) randomised• 111 pts with myocarditis (Dallas Criteria) randomised 

6 i i (PDN d C Ato 6 mo immunosuppression (PDN and CsA or pp (
azathioprine) vs controlazathioprine) vs control

E d i t LVEF t 6 d 12 t t ti ti ll– Endpoint: LVEF at 6 and 12 mo; not statistically p y
powered for survivalp

• Results: in both treatment and control groups LVEF• Results: in both treatment and control groups LVEF 
i d t 6 d 12 ith diffincreased  at 6 and 12 mo, with no difference ,
between the groups. Treatment was well tolerated.between the groups. Treatment was well tolerated.
If th 5% i i LVEF d fi iti f• If one uses the 5% increase in LVEF as definition of 

improvement, significantly more pts in theimprovement, significantly more pts in the  
immunosuppression group improved compared toimmunosuppression group improved compared to 
controlscontrols. 



Limitations of the MTT (Mason et al NEJMLimitations of the MTT (Mason et al, NEJM 
1995)1995)

Only 78 of 111 pts with myocarditis (Dallas Criteria)• Only 78 of 111 pts with myocarditis (Dallas Criteria) 
d i d 6 i i lrandomised to 6 mo immunosuppression vs control pp

were followed up for 12 mo, so 30% of pts were lostwere followed up for 12 mo, so 30% of pts were lost 
to follow-upto follow-up

P d ibilit f D ll it i• Poor reproducibility of Dallas criteria:p y
– Pathology review panel disagreed with the original– Pathology review panel disagreed with the original 

diagnosis of myocarditis in 39% of the 111 ptsdiagnosis of myocarditis in 39% of the 111 pts

f i i f i i i• Lack of characterization of pts in relation to viral p
and/or immune-mediated pathogenesis.and/or immune mediated pathogenesis.



I i T t t fImmunosuppressive Treatment ofImmunosuppressive Treatment of 
Inflammatory DCMInflammatory DCMy

ObjectiveObjective
i if i i hDetermine if immunosuppressive therapyDetermine if immunosuppressive therapy

i t lit & t iimproves mortality & outcomes inp y
patients with HLA upregulation on EMBpatients with HLA upregulation on EMB

EligibilityEligibility
•EF < 40%EF < 40%
O t f CHF 6•Onset of CHF > 6 mo
HLA expression on EMB• HLA expression on EMB

n 202n = 202
RandomizationRandomization
•Pred/AZAPred/AZA
Pl b•Placebo

Wojnicz R Circulation 2001Wojnicz R. Circulation, 2001



Immunosuppressive therImmunosuppressive therpp
is beneficial in patients wis beneficial in patients w
DCM & HLA upregulationDCM & HLA upregulation

EMBon EMBo

LVEF, %

35 9
39.5

40 35.9

30 235
40

23 8 24 9
27.2

30.2
30
35

23.8 24.9
25
30

20
25

Limitations: 15Limitations:
10NS for survival (not powered)

0
5NS for survival (not powered)
0

baseline 3 months 2 yearsNo characterization of viral vs baseline 3 months 2 yearsNo characterization of viral vs 
t i DCM Immunosuppression Placeboautoimmune DCM

jnicz et al Circulation 2001; 104: 39 45jnicz et al. Circulation 2001; 104: 39-45



Immunomodulation therapy of myocarditisImmunomodulation therapy of myocarditis py y
with intravenous immune globulinwith intravenous immune globuling

• Effective in murine viral myocarditis• Effective in murine viral myocarditis 
• Associated with increased LV function in:

pediatric pts with “presumed” acute myocarditis of unspecified– pediatric pts with presumed acute myocarditis of unspecified 
etiology (Viral? Autoimmune?) vs historical controlsetiology (Viral? Autoimmune?) vs historical controls 

Drucker et al CirculationDrucker et al, Circulation 
19941994

–
adult pts with recent onset CHF with “presumed” acute– adult pts with recent onset CHF with presumed acute 
myocarditis of unspecified etiology and in women with perimyocarditis of unspecified etiology and in women with peri-
partum cardiomyopathypartum cardiomyopathy

McNamara et al, Circulation 1997McNamara et al, Circulation 1997 
Bozkurt, J Am Coll Cardiol 1999Bozkurt, J Am Coll Cardiol 1999

• No significant effect in the randomized placebo controlled IMAC• No significant effect in the randomized placebo-controlled IMAC 
t i l f t t DCM f ifi d ti ltrial  of recent-onset DCM of unspecified etiology 

M N l Ci l i 2001McNamara et al, Circulation 2001,



IMAC T i lIMAC T i lIMAC TrialIMAC TrialIMAC TrialIMAC Trial
ObjectiveObjectiveObjectiveObjective

Determine if IVIG improves LVEFDetermine if IVIG improves LVEFDetermine if IVIG improves LVEF 
in patients ith recent onset DCM
Determine if IVIG improves LVEF 
in patients ith recent onset DCMin patients with recent onset DCM 

di i
in patients with recent onset DCM 

di ior myocarditisor myocarditisyy

EligibilityEligibilityg y
• CHF
g y

• CHF• CHF
EF 40%

• CHF
EF 40%• EF <40%• EF <40%

• Onset of symptoms <6 months• Onset of symptoms <6 monthsOnset of symptoms <6 monthsOnset of symptoms <6 months

lln=62, 37 males, mean age 43n=62, 37 males, mean age 43g
EMB+ 16%

g
EMB+ 16%EMB+ 16%
Randomization
EMB+ 16%
RandomizationRandomization

• IVIG
Randomization

• IVIG• IVIG• IVIG
• Placebo• Placebo

McNamara DM: Circ 2001McNamara DM: Circ 2001McNamara DM:  Circ, 2001McNamara DM:  Circ, 2001
CP1184266-12



IMAC T i lIMAC T i lIMAC TrialIMAC TrialIMAC TrialIMAC Trial
LVEF All Patients (%)LVEF All Patients (%) Change in LVEF (%)Change in LVEF (%)
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P<0 001P<0 001 P=NSP=NSP<0.001P<0.001 P=NSP=NS

No improvement in LVEFNo improvement in LVEFNo improvement in LVEFNo improvement in LVEFNo improvement in LVEFNo improvement in LVEFNo improvement in LVEFNo improvement in LVEF
at 6 or 12 monthsat 6 or 12 monthsat 6 or 12 monthsat 6 or 12 monthsat 6 or 12 monthsat 6 or 12 monthsat 6 or 12 monthsat 6 or 12 months

McNamara DM: Circ 2001McNamara DM: Circ 2001McNamara DM:  Circ, 2001McNamara DM:  Circ, 2001
CP1184266-13



Anti viral therapy of myocarditis withAnti-viral therapy of myocarditis with py y
interferoninterferon

• Effective in murine viral myocarditis• Effective in murine viral myocarditis 

• Associated with improved LV function and/or NYHA in:• Associated with improved LV function and/or NYHA in:
– Small uncontrolled studies in pts with “biopsy-proven”Small uncontrolled studies in pts with biopsy proven

myocarditis of enteroviral etiology (diagnosis based onmyocarditis of enteroviral etiology (diagnosis based on 
PCR) Still Si t l E H t JPCR) Stille-Siegener et al, Eur Heart J 
19951995
S ll d i d l b l t d f d lt t ith– Small randomised, open label, study of adult pts with , p , y p
“biopsy-proven” myocarditis or dilated cardiomyopathybiopsy proven myocarditis or dilated cardiomyopathy 
of “presumed” enteroviral etiology (diagnosis based onof presumed enteroviral etiology (diagnosis based on 

i l l ) Mi i t l H t 1996viral serology) Miric et al, Heart 1996 gy)

i i ( S C• No randomized placebo-controlled trials (ESETCID p (
ongoing) Maisch et al Eur Heart Jongoing) Maisch et al, Eur Heart J 
19951995



Daliento et al,Daliento et al,



EMB i ln = 22     EMB+ viral genomeg
n 14 entero iruses persistencen = 14 enteroviruses persistencep
n = 8 adenoviral persistencen = 8 adenoviral persistence

IFN beta x 6 monthsIFN-beta x 6 months

EMBViral genome on EMB EMB
C ti f i fl ti

Viral genome on EMB
Cessation of inflammatioComplete elimination
& CAM expression

Complete elimination
i ll & CAM expressionin all ptsin all pts

12-mo clinical follow-up12 mo clinical follow up
LVEF i dLVEF improvedp
HF symptoms improved•HF symptoms improved

Kuhl U Circulation 2003Kuhl U. Circulation, 2003



MyocarditisMyocarditis
Inferences (I)Inferences (I)

• Precise characterization and natural history have been• Precise characterization and natural history have been 
limited by variability of clinical presentation andlimited by variability of clinical presentation and 
l b t fi di d th di it f ti l ilaboratory findings and the diversity of etiologiesy g y g
L i id d diffi l i i di i l• Low incidence and difficulties in diagnosis > no large o c de ce a d d cu es d ag os s o a ge
scale randomized trialsscale randomized trials

ECG ECHOCARDIOGRAPHY t i d MRI• ECG, ECHOCARDIOGRAPHY, serum troponin and MRI CG, C OC OG , p
are warranted for initial diagnosis evaluationare warranted for initial diagnosis evaluationg
EBM h ld b id d f l t d• EBM should be considered for  selected groupg p
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MyocarditisMyocarditis
Inferences (I)Inferences (I)

• Treatment remains largely supportive• Treatment remains largely supportive
I i h t b h t b• Immunosoppression has not been shown to beImmunosoppression has not been shown to be 
ff ti ti theffective as routine therapyeffective as routine therapy

Alth h hi h t f t• Although a high rate of spontaneousAlthough a high rate of spontaneous 
i t ti t h t h iimprovement, patients who progress to chronicimprovement, patients who progress to chronic 
dil d di h i 5dilated cardiomyopathy experience 5-yeardilated cardiomyopathy experience 5 year 

i l 0%survival rates < 50%survival rates < 50%.

F.Oliva
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