Myokarditidy



Myokarditis je onemocnéni charakterizované
zanétlhivym infiltratem srdeCniho svalu s nekrosou
nebo s degeneraci prilehlych myocytu.

Tvori klinicky variabilni skupinu od projevi
téZkého srdeCniho selhdni ¢1 dokonce nahlého timrti
az po lehky nebo asymptomaticky prubéh onemocnéni.
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Problém v dispersnim postizeni myokardu — ani odbér
vétsiho poctu

bioptickych vzorku nezaruCuje zachyt loziska.
Destrukce myokardu muze vest ke vzniku dilatacni
kardiomyopatie.



Klinické priznaky :

Unava, bledost, apatie, bolest biicha, zvraceni

Napadna dusSnost 1 pi1 malé fyzicke zatézi

Palpitace, bolest na hrudi

Bolest svalu, koncetin

Chladna periferie, oslabené pulsace

Teploty, kaSel pf1 namaze

Prosakla vicka, perimaleoldrni otoky

Tachykardie 1 ve spanku, nepravidelnosti akce srde¢ni

. Systolicky Selest obvykle na hroté pi1 vyznamné MI

10 Chrupky na plicich

11.Znamky virového onemocnéni respiracniho €1 traviciho
traktu

12.Projevy srdeCniho selhani
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ETIOLOGIE
*Virova - Enterovirus, coxsackie B, adenovirus, influenza, CMV,
poliomyelitis, EBV, HIV-1, viral hepatitis, mumps, rubeola,
varicella, variola/vaccinia, arbovirus, RSV, HSV, yellow fever
virus, rabies, parvovirus, Rickettsial - Scrub typhus, Rocky
Mountain spotted fever, Q fever
Bakterialni —
Diphtheria, tuberculosis, streptococci, meningococci, brucellosis,
clostridia, staphylococci, melioidosis, Mycoplasma pneumoniae,
psittacosis, Spirochetal - Syphilis, leptospirosis/\Welil disease, Borreliosa
Fungal - Candidiasis, aspergillosis, cryptococcosis, histoplasmosis,
actinomycosis, blastomycosis, coccidioidomycosis, mucormycosi
Protozoal - Chagas disease, toxoplasmosis, trypanosomiasis, malaria,
leishmaniasis, balantidiasis, sarcosporidiosis
Helminthic - Trichinosis, echinococcosis, schistosomiasis, heterophyiasis
cysticercosis, visceral larva migrans, filariasis
Bites/stings - Scorpion venom, snake venom, black widow spider venom,
wasp venom,tick paralysis




*Drugs (usually causing hypersensitivity myocarditis)
Chemotherapeutic drugs - Doxorubicin and anthracyclines,
streptomycin, cyclophosphamide, interleukin-2, anti-HER-2 receptor
antibody
Antibiotics - Penicillin, chloramphenicol, sulfonamides
Antihypertensive drugs - Methyldopa, spironolactone
Antiseizure drugs - Phenytoin, carbamazepine
Amphetamines, cocaine, catecholamines
Chemicals - Hydrocarbons, carbon monoxide, arsenic, lead, phosphorus,

mercury, cobalt

*Physical agents (radiation, heatstroke, hypothermia)

«Acute rheumatic fever

«Systemic inflammatory disease - Giant cell myocarditis, sarcoidosis,

«Kawasaki disease, Crohn disease, systemic lupus erythematosus,

eulcerative colitis,

*\\Wegener granulomatosis, thyrotoxicosis, scleroderma, rheumatoid

earthritis

Peripartum cardiomyopathy, Posttransplant cellular rejection




Patogenese virove myokarditidy

1. Virova infekce — vstup viroveho genomu do
myocytu- aktivace imunitniho systému k omezeni
proliferace viru

/maximum koncentrace virionu v tkani za 72- 96hodin/

2. Autoimunni faze —nové syntetizované molekuly HLA
[.tF- uvolnéni cytokininl /1L1,1L6,1L12, TNF/-aktivace B a T
lymf.- produkce protilatek.

vytvoreni komplexu Ag xAb- destrukce myokard.bb. s
neoantigenem /fragment bilkoviny viru/

NK bunky aktivované¢ interferonem ni¢i myokard.bb.
napadené virem

REDUKCE POCTU KONTRAKTILNICH BUNEK



Dilatacni kardiomyopatie

« 3.faze v patogenesi myokarditidy

aktivace enzymu cytokininy IL1, TNF-
zvysena aktivita fibroblasti- fibrosa



VySetreni pri_podezreni na myocarditis

 Laboratorni .
FW.CRP, KO a diff, CK-MB, AST ,ALT

troponin, LD

* Imunologické vys. :
IgG,IgM, IgA, anti alfa myosin, vys. aktivace bunécné
OdeVédi /? vy§si mortalita u pacientil s vys$Simi hladinami helpert T lymf.
A CD2+7/,

ANA / systtmove onemocnéni ?/
Positivni izolace viri v organismu-_souvislost s myokarditidou ??




VySetreni pri_podezreni na myocarditis

VVVVV

repolarisace, deprese ST tseku, rozsifeni QRS komplexu,
arytmie
Il Dynamika vyvoje EKG kiivky!!

ECHOKARDIOGRAFIE - zvétsSeni tloustky LK, dilatace

komory s poruchou funkce LK, , MI, PE, komorové
tromby

RTG HRUDNIKU - kardiomegalie, pleuralni vypotek
MAGNETICKA RESONANCE-
BIOPSIE MYOKARDU - riziko zakroku, vytéZznost

vysetreni, k rozliSeni CMP a myocarditis, znacna
variabilita hodnoceni t¢hoz nalezu ruznymi patology

PCR vzorku, imunocytochemie vzorku







Suspected myocarditis

Initial evaluation®
- Defailed hslory
- Elecirecandiogram
- Blood studies - Cardiac anzymes
- Sarum anti-heart auto -antibodies
- Imaging -Echacardiogram
- CMR

/N

Within 48 h After 48 h

SN

Progressive cardiac Persistent cardiac Spontaneous
dysfunction dysfunction Recovery

\ / Follow-up

Coronary angiogram for at least
l 3 years

Exclusion coronary
artery disease

.

Diagnostic EMB




KDY na myokarditis myslet na
zakladée EKG ?

1. ZvySeny pocet ektopickych stahu
/ sinove, komorove extrasystoly- potvrzeno
Holterem/
2. Nespecificke repolarisacni zmény EKG kiivky
3. Reversibilni porucha AV prevodu
/ prodlouzeny PR interval, AVB Il.stupné¢/

4. Obraz akutniho infarktu myokardu /s
norm.ECHO nalezem, s negativnim nalezem na
koronarogramu/



DIFFERENCIALNI
DIAGNOSA

Novorozenec — hypoxie,hypoglykemie,
metabolicke vady, sepse

VCC, pneumonie,plicni embolie, akutni

koronarni syndrom,Kawasaki Disease



Terapie myokarditidy

» Terapie srdeCniho selhani
* Terapie arytmii
* Antivirova 1écba — nazory nejednoznacné

/ ribavirin,interferon beta/- pozor na event. podporu
autoimunni reakce/

 Antibiotika — dle event. klinickych projevii
a uvazovane etiologii

* Gamaglobulin 2g/kg béhem 24h v akutni
fazi

* Imunosupresivni terapie — v dob& subakutni
C1 chron. faze



TERAPIE SRDECNIHO SELHANI
Udrzeni dostate¢éného srde¢niho vydeje

l.snizeni energetickych narokl organismu
/ 02, regulace teploty, vyziva, poloha, tlumeni, UPV, zvladnuti
infekce, uprava anemie/

ll..zvySeni srdeCniho vydeje

al/ ovlivnéni preloadu / mnozstvi krve vracejici se do srdce/
b/ ovlivnhéni kontraktility
c/ ovlivnéni afterloadu / ovlivnéni periferniho odporu/

d/ ovlivneni srdecni frekvence



LEKY UZIVANE K TERAPII SRDECNIHO SELHANI

1.DIGOXIN - zvysuje silu stahu srdecniho svalu, positivni inotropie,
uprava tvorby a vedeni el. podnétu srdcem / Na-K ATP asa/
Ispise u chron. srdec¢niho selhavani- odklon od utoc¢né digitalizace/
0,01mg/kg/den- od 2meés.veku, i.v. 75% davky p.o.
0,005mg/kg/den -novorozenec- 2mes.

2.DIURETIKA - ovlivneni preloadu/ Furosemid, Spirolakton, thiazidy, Manitol.../
3. KATECHOLAMINY - pozitivné inotropni, pozitivhé chronotropni efekt,
ovlivnhéni tonu cévniho/ Dopamin,Dobutamin, Isoprenalin,
Adrenalin,Noradrenalin../

4. VASODILATANTIA - ovlivnéni vaskularni resistence, ovlivni preload i afterload
/ ACE inhibitory-captopril, enalapril, Nitroprusid sodny.../

5. ANTIARYTMIKA pfri arytmiich- dle charakteru arytmie / amiodaron i inhibuje
produkci TNF a IL-6/

o.carvedilol- beta blokator s vasodilatacnim uc¢inkem — u chron. srde¢niho
selhavani

7.mechanicka srdecni podpora u tézkého srde¢niho selhani



Acute viral myocarditis

Robert Dennert, Harry J. Crijns and Stephane Heymans™
European Heart Journal 2008 29(17):2073-2082

At present, no diagnostic gold standard is generally accepted,

due to the insensitivity of traditional diagnostic tests. This leads

to the need for new diagnostic approaches, which resulted in the_
emergence of new molecular tests and a more detailed
Immunohistochemical analysis of endomyocardial biopsies.
Recent findings using these new diagnostic tests resulted in
Increased interest in inflammatory cardiomyopathies and a better
understanding of its pathophysiology, the recognition in overlap

of virus-mediated damage, inflammation, and autoimmune
dysregulation. Novel results also pointed towards a broader spectrum
of viral genomes responsible for acute myocarditis, indicating a shift

of enterovirus and adenovirus to parvovirus B19 and human
herpes virus 6.




De¢ekugi za pozornost



