


WHO 1995

> 2Uudwva HE TRV opada Epyaciag yla Tov OpLGHO Kot TV
taévopnon twv puokopdionadeiwv tov WHO, o 0pog
“‘Huokapsitida’ eMbUAAGCETOL OTLC TTEPLTTWOELS
gypovwdouc avtidpaonc tov puokapdiov xwpic
o0 Kapolakn SuoAettoupyia ”

X, 0 CUVOUOIGHOG LUOKOPOLOKAC PAEYHC
kapdLakng Aettovpyiag xapax

Circulation 1996;93:841



Evolution of A

J 2008, July 9

| Acute viral infection {  Myocarditis | Genetic susceptibility

l . i

Fulminant Asymptomatic Chronic

|~

Death Recovery (complete or
incomplete)




v 20% tw
OTPATIWTEC

v’ 3,5-5% og eTudnpuie
v 1-9% 0€ VEKPOTOMEC POUTLVOLC
v 10% ave€AyNTtNC KApSLAKAC OVETIALPKELOLC

v 0-80% n Brodia eivat BETIKN 0 KAWIKWCE UTTIOTTT
T[EplGTaTLKd (aerKatontp'L(EL TNV EAAELP N KOOLEPWUEVWY LOTOAOYLKWY

Kpttnpiwv)

ETWV, AOANTEC,

NEJM 2000;343:1388



INFECTIOUS

Bacterial: brucella, Corynebacterium diphtheriae, gonococcus, Haemophilus influ-
enzae, meningococcus, mycobacterium, Mycoplasma pnenmoniae, pneumococ-
cus, salmonella, Serratia marcescens, staphylococcus, Streptococcus pnenmonine,
Strep. pyogenes, Treponema pallidum, Tropheryma whippelii, and Vibrio cholerae

Spirochetal: borrelia and leptospira

Fungal: actinomyces, aspergillus, blastomyces, candida, coccidioides, cryptococ-
cus, histoplasma, mucormycoses, nocardia, and sporothrix

Protozoal: Toxoplasma gondii and Trypanosoma cruzi

Parasitic: ascaris, Echinococcus granulosus, Pavagonimus westermani, schistosoma,
Toenin solium, Trichinella spivalis, visceral larva migrans, and Wuchererin ban-
crofti

Rickettsial: Coxzella burnetii, Rickettsin vickettsii, and Rick. tsutsugamushi

Viral: coxsackievirus, cytomegalovirus, dengue virus, echovirus, encephalomyo-

carditis, Epstein—Barr virus, hepatitis A virus, hepatitis C virus, herpes simplex

virus, herpes zoster, human immunodeficiency virus, influenza A virus, intlu-
enza B virus, Junin virus, lymphocytic choriomeningitis, measles virus, mumps

virus, parvovirus, poliovirus, rabies virus, respiratory syncytial virus, rubella vi-

rus, rubeola, vaccinia virus, varicella—zoster virus, variola virus, and yellow tever

VIIrus




IMMUNE-IVIEDIATED ITO}(IC MVDCARDlTlﬂ

Allergens: acetazolamide, amitrip- Drugs: amphetamines,
tvline, cetaclor, colchicine, turo- anthracyclines, cate-
semide, 1soniazid, lidocaine, cholamines, cocaine,
methyldopa, penicillin, phenyl- cyclophosphamide,
butazone, phenytoin, reserpine, ethanol, fluorouracil,
streptomycin, tetanus toxoid, hemetine, interleukin-
tetracycline, and thiazides 2, hthium, and trastu-

Alloantigens: heart-transplant re- zumab
jection vy metals: copper,

Autoantigens: Chagas’ disease, iron, and lead
Chlamydia pneumoniae, Phyvsical agents: electric
Churg—Strauss syndrome, in- shock, hyperpyrexia,
tflammatory bowel disease, gi- and radiation
ant-cell myocarditis, insulin- _Miscellancous: arsenic,
dependent diabetes mellitus, azides, bee and wasp
Kawasaki’s disease, myasthenia stings, carbon monox-
gravis, polymyvositis, sarcoido- ide, inhalants, phos-
sis, scleroderma, systemic lu- phorus, scorpion bites,
pus erythematosus, thyrotoxi- snake bites, and spider
cosis, and Wegener’s bites

[

granulomartosis




Panel: Selected classifications for myocarditis

Cause

= Viral, such as enteroviruses (eg, Coxsackie B),
erythroviruses (eg, Parvovirus B19), adenoviruses, and
herpes viruses
Bacterial, such as Corynebacterium diphtheriae,
Staphylococcus aureus, Borrelia burgdorferi, and

Ehrichia species

Protozoal, such as Babesia

Trypanosamal, such as Trypanosoma cruzi

Taxic: alcohol, radiation, chemicals (hydrocarbons and
arsenic), and drugs, including daxorubicin
Hypersensitivity: sulphonamides and penicillins

Histology
Eosinophilic
Giant cell
Granulomatous
Ly mphocytic




Immunchistology (not mutually exclusive)
« World Heart Federation: 14 or more CD3+ or CD68+ cells
per high power field
Increased expression of human leucocyte antigens
(eg, HLA-DR)
Increased expression of adhesion molecules
(eq, intracellular adhesion molecule 1)

Clinicopathological

= Fulminant

« Acute

= Chronic active

« Chronic persistent

Clinical (not mutually exclusive)
Acute heart failure

Syncope
Chest pain resembling an acute myocardial infarction
Myopericarditis

This panelis a partial list of categories and ariteriawithin commeon classification schemes.




Criteria Histological Blomarker, ECG, or Treatment
confirmation imaging abnormalities

consistentwith
myocarditis
Possible subclinical acute In the dinical context of possible myocardial injury without cardiovascular Absent Meeded Not known
myocarditis symptoms butwith at least one of the following:
1 Biomarkers of cardiac injury raised
2 ECG findings suggestive of cardiac injury
3 Abnormal cardiac function on echocardiogram or cardiac MR
Probable acute myocarditis — Inthe dlinical context of possible myocardial injury with cardiovascular symptoms — Absent Needed Per clinical syndrome
and at least one of the following:
1 Biomarkers of cardiac injury raised
2 ECG findings suggestive of cardiac injury
3 Abnormal cardiac function on echocardiogram or cardiac MR
Definite myocarditis Histological or immunohistological evidence of myocarditis Meeded Not needed Tailored to specific cause

ECG=electrocardiogram.

Table 1: A three-tiered clinical classification for the diagnosis of myocarditis on the basis of level of diagnostic certainty
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noia: Exsqutat ME TNV tsxvu«] NG sv60p.uo
Vel mou katéAngav amno ofeia puokapé
OTto To EVOOKAPSLO smBeBatwc E
EBove to 28%. Odeilet

Sensitivity of endomyocardial
biopsy for the diagnosis
of myocarditis

specimen

17 Biopsy
specimens

specimens

Dec GW. Clinical myocarditis. In Cooper L, editor. Myocarditis: bench
to bedside. Totowa (NG): Humana press; 2003, p 261.
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Figure 1. Lymphocytic and Histiocytic Infiltrate and
T Lymphocytes in Heart-Tissue Sections from Patients
with Acute Myocarditis.

N Engl J Med 2009;360:1526-1538.



The role of endomyocardial biopsy in 14 clinical scenarios

Scenario Clinical scenario Class of Level of
number recommendation evidence
(1, lla, b, 1) (A, B, C)

New-onset heart failure of < 2weeks’ duration associated with a normal-sized or dilated
left ventricle and hemodynamic compromise

New-onset heart failure of 2 weeks’ to 3 months’ duration associated with a dilated left
ventricle and new ventricular arrhythmias, second- or third-degree heart block, or
failure to respond to usual care within 1 to 2 weeks

Heart failure of > 3 months’ duration associated with a dilated left ventricle and new
ventricular arrhythmias, second- or third-degree heart block, or failure to respond to
usual care within 1 to 2 weeks

Heart failure associated with a DCM of any duration associated with suspected allergic

reaction and/or eosinophilia

Heart failure associated with suspected anthracycline cardiomyopathy

Heart failure associated with unexplained restrictive cardiomyopathy

Suspected cardiac tumors

Unexplained cardiomyopathy in children

New-onset heart failure of 2 weeks’ to 3 months’ duration associated with a dilated left
ventricle, without new ventricular arrhythmias or second- or third-degree heart block,
that responds to usual care within 1 to 2 weeks

Heart failure of > 3 months’ duration associated with a dilated left ventricle, without
new ventricular arrhythmias or second- or third-degree heart block, that responds to
usual care within 1 to 2 weeks

Heart failure associated with unexplained HCM

Suspected ARVD/C

Unexplained ventricular arrhythmias

Unexplained atrial fibrillation




B
2e KAOe nepilntwon, cnpepPa n diayvwaon tng puokapditidac
dev Ba mpeEneL va Baociletol AMOKAELOTIKA OTNV
Lotonta®oloyia Kat otov 210 awwva Oa PENEL va
OUVEKTLLWVTOL:

> LK ELKOVQ,

> DIOTOXNMUELD,

> N OVIXVEUGON YEVETIKOU UALKOU LWV
>

Circulation 2001;104:4



@AUOTUYXWC, OLKOUN KOLL LLE QLUTH TN CUVOALKN
npooeyylon, 6ev duvartal va TPoodLOPLOTEL N
attoAoyia o€ mooooto >50% TwV TEPUTTWOEWV
dlatatikne puokapdlomabelac.

wH puokapditida anoteAel TO altlo SLATATIKAG

LuokopdlomabeLac oto 9-33% TwV MEPLTTWOEWV
@2TL¢ HMA 10 25% Twv aoBevwyv tou gpdavifovtal Ue
oupdopnTLKn KopSLaKN QLVETIAPKELO TIALOXEL ATIO
LdlomaBn diatatikn puokapdlonabeLa

Medicine (Baltimore) 1999;78:270
Cardiol Rev 2007;15:170



Acute Myocarditis

Subacute Myocarditis

Chronic Myocarditis

Viral
infection
= Myocyte
Necrosis
= Macrophage Infiltrating
activation / mononuclear
* cells
Cytokine Natural Cytotoxic
EXPression === oo call T lymphocytes
+ Interleukin-1 B vmoh e
! ymphocytes Fibrosis
* Interleukin-2 - p }* ~ Cardiac dilatation
+ Tumor necrosis Uty " Heart failure
factor k- Nitric oxide Neutralizing
* Interferon-y N antibodies N
| — 7/
0 4 days 14 days 90 days
Viremia Viral clearing Absence of virus




DAF and CAR

Receptors

| DAF 8inding Site |

DAF: decay accelerating factor
CAR: Coxsackie adenoviral receptor




H cuvepYLK wv DAF ko

Collaboratio Internalization




Viral
Replication

Autoimmune
Injury

Diaghosis:
Virus detaction

Treatment:
Antivirai
Immune support

Diagnosis:
Biopsy
lmmune markers

Treatment:
IMmmune sUppression

Dilated
Cardiomyopathy

Diagnosis:
'maging
Rule out

Treatment:

ACE
B-hlocker

Circulation 2001;104:1076-1082




AuTtoavtiowuo
- ptoyovéopla
- Bapela aAvoida tng puoaoivng
- LOUOKOPLVIKOL UTTOOOXELC
- B-adpevepyikol urtodoxeic

lotoAoylka amodebelypevn puokapditda + avtoavilowpatoe — 25-75%
Kapblakn avemapkeLla LOXALULIKAG attioAoyiog + avtoaviliowpata —»5%

Circulation 1994;89:2760 / Circ Res 1989;64:97 / Heart 1997,;77:62
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DAZMA KAINIKQN EKAHAQZEQN

Complete Death or
recovery transplantation

Congestive heart failure
and/or cardiogenic shock

| f f

No symptoms Chronic dilated Acute myocarditis Fulminant myocarditis Sudden death
(subclinical) cardiomyopathy * Mild CHF + Severe CHF
* CHF * Indistinct onset « Distinct onset
* Dysrhythmias/ * No fever * Fever
Conduction + + Recent viral * Recent viral iliness
disturbances illness

.

Congestive heart failure
and/or cardiogenic shock

v v v

1/3 1/3 13

' ' }

Complete Chronic dilated  Death or
recovery cardiomyopathy transplantation
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ANE=APTHTOI NAPATONTE2 AYZMENOY2 EKBAzH2

0 OLTLOKAELGLOG TOU OLPLOTEPOU CGKEAOUG
N GUYKOTA
10 KAdopa EwOnonc<40%
Aettovpykn katataén I kat IV kotd NYHA
ou'JEn MEVEC TEAOSLOLOTOALKEG TTLECELC MANPWOEWC TNG APLOTEPNG

MOVLKN UTtEpTOon
DIALK TPOOoBOAR Katd Tt Stdyvwon
X LlikoU yovidiwpatoc*

(*Iiko yovidbiwpa armokaAUmtTETOL
KE PCR o€ Blomtiko UAKO o€ 20%
aoBevwyv pe KAVIKA urtoPia puokapditidag
ko oto 10-34% acBevwv pe

Sdtatatikn puokapdionadeia).




Viral Persistence in th Progressive

Cardiac Dysfunction

Virus persistence

n=108

ADV- PVB19- HHV-6- PVB19+ EV+ ADV+ PVB19+ HHV-6+ PVB19+







Fulminant myocarditis

g8

Acute myocarditis

5
<
Qo
m
is
T
2
c
-
)

No. At Risk

Acute myocarditis 132110 98 91 84 79 73 59 41 28 18
Fulminant myocarditis § 15 1212 10 10 9 7 5 4 3 Z2
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Myocarditis

Survival, percent

=
Tears

Similar outcome in myocarditis and IDC Comparison of survival in
27 patients with biopsy-proved myocarditis (definite or barderline)
versus 58 patients with idiopathic dilated cardiomyopathy (IDC) who had
a negative endomyocardial biopsy. The survival rates were equivalent in
the two disorders. (Data fram Grogan, M, Redfield, MM, Bailey, KR, et al, J
Arm Coll Cardiol 1995; 26:80.).
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MeE tOV QLUATOAOYIKO €AEYXO MMMOPEL Emiong va
NMPOOOLOPLOTEL OCELPA  OUTOQVIIOWHATWY  EVOVIL  TO
MUOKOPSLAKOU  KUTTAPOU KOOWCE KOL  GUYKEKPLUEVE
uttokiveg, onw¢ TNF kot IL 6, mpoc emPBePaiwon

POAOYLKEG KOBWE KaL PE CUYXPOVEG ECETAOELS |
OlC UTTOPEL OE OPLOUEVEC TIEPUTTWOELG VO
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Taxela e€€ALEN TwV
HKI aAAowwoswv
QIO UEPQ OE PEPQL




Am Heart J 1999:303



apditida: kaBuotepnuévn npoocAnyPn otnv enkapdiakn L
£POTAAYLOV KoL TOU TpooOodiadpaypatikol TOLXWHATA




DIASTOLE

SYSTOLE

CONTRAST

Circulation 2004;109:1250



- weighted imaging oldnua
lobal relative enhancement (gRE)  umepc
dolinium enhancement (LGE)

JACC 2005;45:1815



2T povadikn SnUooleupEvn HeAETN o€ 87 aoBeveic pe Stayvwopévn puokapditida kalt
Btk MRI KapdLag PETA oo HECO XPOVLKO SLaoTnpa topakoAouBnong 138 nuepwv OeTIKA
gupnuata (kabuotepnuévn pocAndn yadoAwviou) dtamotwOnkav oto 73% twv acbevwy,
EVW OTOUG UTTOAOUITOUC T EUPRHOTA ELXaV apvnTLkomoLnOel

Qaivetal otL n apvntikornoinon (R un) tng MRI e€aptatal Apeca Kal amod ToV aLTLOAOYLKO
napayovta: cuvning petd amno Aolpwén pe PVB19 kat acuvnOng petd amno Aoipwén pe HHV6

Circulation 2006;114:1581-90



ovidiwpa tou ou)




60% o€ aoBeveic pe kapdLaKn AVeETAp
44% oe aoBeveig xwpic kapOLaKkn AVETAPKELL

Avoooiotoloyikd eupfipotas  «—  KAwikn ewova
Avoooiotoloyikd evpfipatas.  «—  Eupnpota amno Bloia

}NS

Eur Heart J 1998;18:1564



Table 2. Major Complications of 2505 Retrospective and 543
Prospective EMBE Procedures

Retrospective, Pmospective,
Major Complications of EMB Procedures Absolute™  Absolute/%

Pericardial tamponade with pericardiocentesis 2/0.08 0

Permanent complete &Y block with 1/0.04 00
permanent pacemaker required

Urgent cardiac surgery /0 o
Advanced cardiac life support 00 0
Hemaothorax or pneumathorax 00 00

Death 0/l o




Diagnostic

Coronary Arte

CMR diagnoses EMR diagnoses

@ Myocarditis
B Myocardial infarction

O Hypertrophic cardiomyopathy
O Dilated cardiomyopathy

B Amyloidosis

@ Non-conclusive

B Tako-Tsubo-cardiomyopathy
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in patients with severely

R decompensated heart failure
Avtuka pappaka



H Oepameia pe avil-likoUG mOPAYOVIEC ONMWG, N
wrepdepovn (INF-b), €xer evBappuviikd amoteAEopata

L poxatapKttKéq KALVLKEG ue)\étsg
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NYHA classification

15 "EF>50% EF<50% EF>50% EF<50% EF>50% EF<50%
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» QAev darmotwOnkav dtadopEg otnv oAtk Bvntotnta f} tn BeATiwon Tou KAAOUOTOG
e€wOnosw¢ otoug 6 Kat 12 uRveg

Class | Class Il Class il Class IV
n=6 n=27 n=19 n=3"

Circulation 2001;103;2254-2259

0 bageline M 12 months
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ovoooamnoppodnon (immunoabsorption)
UKAODOPOUVIWYV OUTOOVIICWUATWY EXEL EMIONC
OXU- Kol peconpoBeocpa amoteAéopato oe acOeve
apditida Kot Sratatikn

> X0 KukAodopoUviwv
we¢ 73% o€

Circulation 2001;103:2681
NEJM 2000;343:1388
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RANDOMIZED CLINICAL TRIALS OF IMMUNE MODUILATION IN MYOCARDITIS
AND DILATED CARDIOMYOPATHY.

No. OF

PATIENTS PRIMARY OUTCOME
REFERENCE AGENT STUDIED RANDOMIZED MEASURE RESULT

Parrillo et al. Prednisone 102 Change in ejection  Small benefit (increase of
fraction at 3 mo 4 ¢jecuon-traction
units, vs. 2 ¢jection-
fraction units with pla-
cebo)
Mason et al. Prednisone and 111 Change in ejection No reatment effect (in-
cvclosporine fraction at 6 mo  crease of 10 ejection-
fraction units, vs. 7 ¢jec-
tion-fracaon units with
placebo)



http://images.google.gr/imgres?imgurl=http://lifewithiv.files.wordpress.com/2007/12/pills-2.jpg&imgrefurl=http://lifewithiv.wordpress.com/2007/12/08/%CE%A4%CE%B1-%CF%80%CF%81%CF%8E%CF%84%CE%B1-%C2%AB%CE%B4%CF%85%CF%83%CE%AC%CF%81%CE%B5%CF%83%CF%84%CE%B1-%CE%BD%CE%AD%CE%B1%C2%BB/&h=469&w=500&sz=207&hl=el&start=1&tbnid=KNPqlQl2NQz_PM:&tbnh=122&tbnw=130&prev=/images?q=pills&gbv=2&hl=el

Immunosuppressive Therapy in Pa
Negative Inflammatory Cardiomyopathy:
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ZYMMEPAXMATA AMNO TIZ MEAETEZ XOPHIHZHZ ANOZOKATAZTAATIKON GAPMAKQN

2E AZOENEIZ ME MYOKAPAITIAA

H puokapditida cupPaivel va ival To povadiko auTodvooo VOO TO oroio dev

daivetay,
TOUAQXLOTOV O0TO OUVOAO TWV TIEPUTTWOEWY, VO ATIOLVTA EUVOLKA 0TN Xopnynon

OVOOOKOTOOTOANG
-Daivetal O0tL oL aoBeveic pue evepyo AepdokuTTaplkn puokapditida mou ival

TIEPLOOCOTEPO TILOOVO VOL ATV T GOUV-0TH-XOPNYNGN AVOCOKATATAATIKWY GOPUAKWY

» eivalekelvol e
>
>

Eur Heart J Suppl (2002;4 (Supplement I): 169

Circulation. 2001:104:39
Autoimmunity 2008:41:35



’ropc @ PS < AILC » a0 C 0C 9 gdial B 0
. -
Endomyocardial biopsy
Immuno. infl.: Immuno. infl.; Immuno. infl.: Immuno. infl.: Immuno. infl.: Immuno. infl.; Immuno. infl.: muno. infl.:
neg neg neg neg 08 pos pos pos
PCR cardiotropic | | PCR cardiotropic <| CR cardiotropic ) PCR cardiotropic PCR cardiotropic PCR cardiotropic PCR cardiotropic PCR cardiotropic
virus: neg virus: neg w virus: pos virus: neg virus: pos virus: neg virus: pos
AHA: neg 1:AHA: pos ) AHA: neg AHA: pos AHA: neg AHA: neg AHA: pos HA: pos
“idiopathic” Autoimmune \Virus seedi L pclfmstcncc Inflammatory : e Autoimmune Vlfa] ek
3 e irus persistence and autoimmune 58 Viral myocarditis 50 autoimmune
cardiomyopathy myocarditis = myocarditis myocarditis PP
l l l myocarditis l myocarditis
Standard HF Standard HF Standard HF Standard HF Standard HF
therapy and therapy, anti-viral therapy and therapy and therapy, anti-viral
Standard HF immuno Standard HF followed by immuno Standard HF immuno followed by
thera suppressive/ therapy and anti immuno suppressive/ therapy and anti suppressive/ immuno
Py immuno viral treatment suppressive/ immuno viral treatment immuno suppressive/
modulatory immuno modulatory modulatory immuno
treatment modulatory treatment treatment modulatory
treatment after treatment after

viral clearance

viral clearance




dLayvwon otnpiletol oe peyalutepo Babuod otnv KAWLIKA uTtoia or
> KAOLEPWUEVEC SLAYVWOTLKEC LeBOSouC

LKA TtopELa TNC Loyevouc puokapditidac akoAovBel 3 paoel
N Aotpwén (nuépa 0-3)
oavoon avtibpoaon (nuépa 3-14)
o€ Slatatikn puokapdlonabsia (uetd and 1
=TieL va Slevepyeital we eéEtaon




MYOKAPAITIAE2

H pvo
QVETIAPK
LuokapoLa

DOKOAAOUV
attiec elvat o
BaKTNPLOKEC AOLUWEELC

2TLC QVOTTTUY LE
nuokapbitda ev
PEUUATIKOC TIUPETOC, TO
(6ldpBepitidn).

H Bpaxuxpovia tpoyvwaon €ivat cuvnOwc kakn aAAd e€aptdtal Kal ano
NV atcia.

JUXVA HLLELTOL AAAEC KOLWVEC TTABNOELC OTWC N oTtedaviaia vOooc.

H MRI kot n EMB pmopouUv va fonBrioouv otn Stayvwaon Kalt T
Oeparmeia.

H maBoyevela tng xpoviag dlatatikng puokapdlomabelac LeTd Loyevous
nuokapditidoc eival moAUTTAOKN Kot kaBopiletal amo nmeptBalloviikoug
aAAQ KOLL YEVETLIKOUC TTOPAYOVTEC TOU LOU Kol Tou &gvioTtou.



.
2YMIEPAZMATA

»H duayvwon tn¢ puokapditidac ivatl SUGXEPNRC KOL OUCLOOTLKA
TiBetan €€ anokAelopou.

» e KABe nepinmtwon, Oa nMPENEL va cuVEKTLHOUVTOL N KAWVLIKA
ELKOVQ, N LVOOOLOTOXNUELD, N AVIXVEUON YEVETLKOU UALKOU LWV ME
PCR, n avelupeon KaAPOLAKWY OLUTOVILCWUATWY KOl Ol QTTELKOVLIOTLKES
TEXVLKEC

» YTLAPXEL EMTAKTLKN AVAYKN yla xapaén Katevbuvinpiwv ypoppwy
nov adopouv otn pAsypovwdn puokapdlonadsia (e tn
ouvepyaoia KAWVIKWV KopdloAoywv, maboAoyoavatopwy,
OLVOOOAOYWV KOl LOPLAKWYV KAPSLOAOYWV



