


e fin itie

Miocarditele sunt un grup de
afectiuni ale miocardului de origine
infectiosa, autoimuna sau idiopatica
cu antrenarea in procesul infectios a
miocitelor, tesutului interstifial,
elementelor vasculare si pericardului




Istologica
e Dallas 1986)

Biopsie repetata

—miocardita sau fibroza

enerare/ambele in persistente/ sau ambele
ta CPI+infiltrat inflamator

acent sau fibroza sau ambele

—miocardita sau fibroza 1

remisiune/ sau amb

—miocardita ‘borderline’: . A
—miocardita s

Infiltrat inflamator rar /sau
afectarea miocardica inaparenta

—fara miocardita:
fara infiltrat inflamator sau afectar

miocardica



tie inflamatorie”
m clasificarii OMS.

asificarea clinico-morfologi

e Miocardita acuta
e Miocardita cronica

-relativ rara
-aspect de CMD



Clasificarea histopatologica

Miocardita limfocitara
virala
mediata imunologic
polimiozita
sarcoidoza

vasculita sistemica ( maladia Kawasaki)

Miocardita eozinofilica
Idiopatica
parazitara
hipersensibilizare la droguri
hipereozinofilie
CMP restrictiva



Istopatologica

le gigante sau granuloame

trita reumatoida

febra reumatismala acuta

hipersensibilizare la droguri
Miocardita neutrofilica sau mixta

Idiopatica

Infectioasa

Ischemica

toxica (droguri)




Ico-patologica

locardita fulminanta (17%)
» Miocardita acuta (65%)

» Miocardita cronica activa

> Miocardita cronica
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4-5 % din totalul decedatilor

n

ncid®

Predominarea de varsta

17-21% la persoanele tinere, care mor subit;
15-22% din aritmiile inexplicabile;

40% din cazuri se observa la copii (miocardita
virala),la adulti tineri (16 - 40 ani),
dar poate afecta orice varsta.

Predominarea de sex la copii: baieti = fete

la adulti: barbati = femel



ditelor dupa etiologie

irale » Toxice
» Bacteriene » Autoimune

» Ricketsil » Hipersensibilit
» Fungice » prin iradi
» Spirochete

> Protozoare






almonela Typhi, Mycoplasma pneumoniae, etc.)

netii (febra Q)

Blastomices, etc.)

eponema Pallidum)

a gondii, Trypnosoma cruzi(Boala Chagas)



] de carbon
-Alcool

-Cobalt
-Cocaina

-Agenti
chimioterapeutici

Toxine
Ifteriei

-Litiu
-Teofilina
-Chinidina



Alergica ||,

a transplant de
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toare de miocardite prin hipersensibilitate

oramfenicol Antiinflammatorii
Penicilina Indometacin
Tetraciclina Oxyfenobutazona
Streptomicina Fenilbutazona
Sulfonamide Diuretice
Sulfadiazina Acetazolamida
Sulfisoxazol

Clorthalidona

Anticonvulsive
Fenitoina
Carbamazepina

Anti TBC
Izoniazida
Para-aminosalicilat




ENIE

mele 4 zile post-inoculare)

e directe ale virusului

za in miocitele cardiace si macrofage

rcita efecte citotoxice directe

=2 histologic se evidentiaza necroza mi
regula fara inflamatie insotitoare)



zilele 4 -14 perioada

[ imunitar la prezenta virusului.

ate celulare inflamatorii si necroza

esterea productiei de citokine

*doua etape:

a)stimularea raspunsului imun
natural (Innascut)

b) imunitatii dobandite



Lezarea si initierea
raspunsului imun

Virus Lezarea initiala
sau a miocitelor sub

toxina ' influenta
agentului

@ patogen sau
toxinelor

L Y

" miocite . /' * Miocitele se distrug
e sub influienta

\ - directa a virusilor,

~actiunii citolitice a

T celulelor, sau

3t apoptozel

Expunerea
A sistemului imun

Micsorarea
functiei T — cel.
regulatorii ,

Th 1 si Th 2
citochinelor, si
activarea T — cel
citolitice




3.Atrela faza (in ziua a 14-a S1 poate deveni cronici)

» Declansarea reactiel autoimune.

se produce tranzitia de la raspunsul declansat de infectie la cel cronic
autoimun

= Mediatorii chele sunt limfocitele T si CD 44

Limfocitele T activate reactioneaza atat fata de antigenele virale cat
s1 fata de antigenele proprii care sunt ,,expuse” in urma distructiel
miocitelor.

Anticorpii dezvoltati fata de agentul patogenic reactioneaza
incrucisat cu epitopii endogeni (cum ar f1 miozina cardiaca sau
receptorii beta-adrenergici).

» In timpul miocarditei acute si dupa aparenta vindecarea a
acesteia,se produce o remodelare a cordulul. Aceasta remodelare
poate face trecerea spre cardiomiopatia dilatativa



Raspunsul imun dobandit Celulele Ag persistente __/

stimuleaza raspunsul

patogen- specifical T- ¢ -
celulelor /\~

‘ g 3 7 : :.
Formarea ’k T ) r"
anticorpilor citre J / |
. agentul patogen e )
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< - virus

Tropism spre lezarea
miocardului

Restabilirea spre vindecare
sau persistenta CMP

[ ==

—~—
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Lichidarea virusului cu
reglarea raspunsului n
Imun a organismului

Progresarea lezarii din
- cauza persistentei
virusemiei si afectarii
raspunsului imun
-




Genetic Background
Pathogen Microbial infection Non-infectious
(viruses, bacteria, fungl, etc.) (drugs, toxins, venoms, SLE,
sarcoidosis, unknown antigens)
Phase | Direct microbial damage Direct/indirect loxic damage
1o the immune system or antigen mimicry
Activation of cross- or autoreactve
T cells, induction of autoantibodies
Phase |l
* Mcrobial agents eliminated * No microbial agents or drugs
* Resoluion of inflamenation " Ongoing infammaton
Healed myocarditis fer- Chronic myocarditis
.................................................... - D OO Il i
Phase |I * Microbisd agents prasset |* Microbisl sgeets present | No microbinl igents Microdisl ageets presan! of 8ol
Mo awhanibedes Autosiidodies prosent  |* Autoanibodies presant |* Autoaniibodies prasect or nat
Ongoing fanmation | Orgoing infammasion  |* Ongolng fanmation  |* Mo Soed inflamnation
Ongong deskecion | Orgoing destruction) | Ongoing dastrucion’  |* Oegeing destruction’
reroieing im remoceling remodeing
-
Chronic Chronic Chronic Dilated

Figure 2 The picture shows the pathogenetic mechanisms involved in myocarditis and progression to dilated cardiomyopathy.



TABLOU CLINIC

Polimorf, nespecific, modificari variabile — posibil in relatie
Cu maturitatea sistemului imun
Majoritatea cazurilor sunt clinic silentioase
Tipic: fenomene de IC instalate acut la un pacient fara
afectiune cadiaca subiacenta si cu un risc cardiovascular
scazut.
60% din pacienti au antecedente de intercurenta
respiratorie cu 1-2 saptamani inainte de debut
Se poate manifesta sub forma unui sindrom de durere
toracica: de la durere toracica anterioara usoara de
miopericardita acuta (35%) si pana la durere intensa
care mimeaza IMA (mai frecvent la tinert)




SEMNE OBIECTIVE

« Tahicardie

* Bradicardie inexplicabila

dispnee de efort (81%) * Hipotensiune arteri

aritmii (55%)
palpitatii (49%)
durere toracica anterioara
(26%)
« Semne si simptome de IC
acuta

* Puls de ampli



Table 3 Clinical presentations of patients with biopsy-proven inflammatory heart muscle disease

(1) Acute coronary syndrome-like
{a) Acute chest pain
- Frequently starting within 1—4 weeks of a respiratory or gastrointestinal infection
- Frequently associated with severe and recurrent symptoms
- In thie absence of angiographic evidence of CAD
(b} 5T/T wawe changes
- 5T-segment elevation or depression
- T-wave inversions
{c) With or without normal global or regional L' and/or RW dysfunction on echocardiography or CHA

{d}) With orwithoutincreased TnT/Tnl that may have a time course similar to acute ryocardial infarction or a prolonged and sustained release over several
weeks or months

() Mew onzet or worsening heart failure in the absence of CAD and known causes of heart failure
{a) Mew onset or progressive heart failure over 2 weeks to 3 months
- Dyspnoea
- Peripheral cedema
- Chest discomfort
- Fatigue
{b} Impaired systolic LYV and/or RV function, with orwithout an increasein wall thickness, with orwithout dilated L andfor RV on echocardiography or CHMR
{c) Symptoms possibly started after a respiratory or gastrointestinal infection, or in the peri-partum period
{d} Mon-specific ECG signs. bundle branch block, AV-block, andfor ventricular arrhythmias

(3) Chronic heart failure in the absence of CAD and known causes of heart failure (see point 2 abowve)
{a) Heart failure symptoms {(with recurrent exacerbations) of =3 months duration
{b) Fatigue, palpitation, dyspnoea, atypical chest pain, arrhythmia in an ambulant patient
{c) Impaired systolic L% andfor RV function on echocardiography or CHMR suggestive of CHCM or non-ischaemic cardiormyopathny
{d} Mon-specific ECG signs. sometimes bundle branch block andfor ventricular arrhythmias andior AV-blodk

(4] ‘life-threatening condition”, in the absence of CAD and known causes of heart failure comprising
{a) Life-threatening arrhythmias and aborted sudden death
{b} Cardiogenic shock
{c) Severaly impaired LV function




Miocardita acuta (65%o)
- Debut insidios
- Compromitere CV moderata si recuperare incompleta adesea IC
- Histologic: infiltrate inflamatorii active sau borderline cu
rezolutie completa

Miocardita fulminanta (17%)
- Debut acut
- Rezolutie completa, spontana/deteriorare rapida si deces prin IC
- Histologic: infiltrate inflamatorii multiple cu rezolutie completa
Miocarita cronica activa (11%)
- Disfunctie cardiaca usoara/moderata, ocazional cu fiziologie
restrictiva
- Histologic: fibroza in evolutie sugerand modificari inflamatorii
cronice

Miocardita cu celule gigante (/%)
-care se dezvolta insuficienta cardiaca si evolutia este progresiva,
nefavorabila




RACLINICE

RI NEINVAZIVE

unii (necrozei) miocardice

rezentei virale si ai reactiei imunitare
rocardiograma
Radiografia

» Ecocardiografia

» Tehnicile izotopice

> Rezonanta magnetica (RM)



ectrocardiografie

" Voltaj scazut

" Modificari ST

* Unda T negativa

* Unda Q patol

= Aritmii
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rdiografia

camerelor variat crescute

mea peretelui miocardulul

ractia de ejectie scazuta
* Umplere diastolica anormala
* Umplere sistolica normals

* Insuficienta valvula
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Patient
i

" De mog r.n;;hnn s

5 vio, female,

Hispanic

Past medical
history

negative

Symptoms at
presentatron

fever, cough
rhinorrhea,

emesis, shock

tal signs

T: 38.6°C, HR

160bpm, BP:
9O63ImmHg

HINI EIA
& nPCR

positive

Cardiac
CHsYmes
o
obtained

Pericardial
effusion

present

echo
SEN k'fk']}

decreased

EF at imitial EF at follow

up echo
not

applicable

Complicanons

death

Histology &
tissue nPCR

positive

Patient

22

Patient

25

3 mJo, temale.

Hispanic

9 mJo, female,
African-
Amercan

negabive

risomy 21,
AV septal

defect

diarrhea,
Jdehvdration
shock
fever, cough.
rhinorrhea.

shock

T: 36.6°C, HR

130bpm, BP:
R2/48mmHg
I: 38.8°C, HR
140bpm. BP:
OVS2mmHyg

posiive

postive

n

oblained

clevated

present

present

severely

deareased

severely

decreased

normal
(5 days)

mildly
decreased

(7 days)

ECMO,
intracranial
hemoerhage
ECMO,
ischemic

encephalopathy

not abtained

not obtained

Patient
o4

9 yfo, male,
African-
American

reactive
airway

discase

cough,

rhinorrhea

T: 37.2°C, HR:

90bpm, BP:

102/76mmHg

posiive

clevated

present

normal

normal
(3 days)

respairatory

distress

not obtained




radiologic

iuni variabile ale cordulul

e la normal pana la important cres
» Talia cordului nihelata
» Largirea conturului AD si

» Staza venoasa in p



Xplorare
radioizotopica

** Rezonanta magneti

* Bilopsia mioca



Table5 Diagnostic cardiac magnetic resonance criteria for myocarditis

Inthe setting of clinically suspected myocarditis ( Tables 3-4), CMR findings are consistent with myocardial inflammation, if t least twio of the following criteria
are present:
(1) Regional or global myocardial signal intensity increase in T2-weighted cedema images”
(2) Increased global myocardial early gadolinium enhancement ratio between myocardium and skeletal musclein gadolinium-enhanced T1-weighted irmg&*'
(3) There sat least one focal lesion with non-ischaemic regional distribution in inversion recovery-prepared gadolinium-enhanced T1-weighted images (late
gadolinium enhancement)®

A CMR. study is consistent with myocyte injury andfor scar caused by myocardial inflammation if Criterion 3 is present
A repeat CMR, study between 1 and 2 weeks after the initial CMR study is recommended if

» Mone of the criteria are present, but the onset of symptams has baen very recent and there is strong clinical evidence for myocardial inflammation
* One of the criteria & present

The presence of LV dysfunction or pericardial effusion provides additional, supportive evidence for myocarditis

Table repririted with permission from (20).

*Global signal irtensity (S1) increass has to be quantifiad by an 5 ratio of myocardium over skeletal muscle of 2 2.0, If the adema is more subendocardial or transmural in combination
with 2 eolocalized ischasmic (necluding the subsndocardial layer) pattern of lte gadolinium enhancement, acute myocardial infaretion i more Bkely and should be raparted.

®A global 51 enhancament ratia of myocardium over skelatal muscls of >4.0 or an absolute myocardial enhancemant of >45% i consistent with myocarditie.

“Images should be obtained at least 5 min after gadolinium injection; foci typically schide the subendacardial biyer, are often multifocal and irvalve the subepicardiim. If the lats
gadalintum enhancament pattern chearly indicates myocardial infarction and is colocalized with a transmural regional edema, acute myocardial infarction is more likely and should be
reparted.
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8 Serice crescute
DG, CFC-MB, AsAT)

> Leucocitoza

> Limfocitoza

> Monocitoza

» Euzinofilie



ndomiocardica
aluarea histologica
Analiza imunohistologica

» Detectia prin biologie moleculara



omiocardica

-negative (50% chiar si la 4 -5 biopsii)

entii cu: IC rapid progresiva in ciuda terapiei conventionale
al aritmiilor ventriculare sau al tulburarilor de conducere.

Recomandarile recente ale ACC/AHA:
cu debut <2 sapt. asociate cu VS dilatat sau de dimensiuni normale
si cu compromitere hemodinamica (1)

-1C cu debut recent intre 2 sapt si 3 luni asociate cu VS nor
ventriculare noi, BAV gr. 11/111 sau fara rasp. la terapie |

-1Cde >3 luni asociata cu VS dilatat si cu aritmii v
gr. l1/111 sau fara rasp. la terapie in 1-2 sapt
-1C asociata cu CMD indiferent de dur

reactie alergica si/sau eozinofilie



ul pozitiv

In prezenta:

a semne obiective cardiace
e context etiologic

e modificari ECG rece



Table 4 Diagnostic criteria for clinically suspected myocarditis

Clinical presentations™
Acute chest pain, pericarditic, or pseudo-ischaemic
Mew-onset (days up to 3 months) or worsening of: dyspnoea at rest or exercise, and/or fatigue, with or without left and/or right heart failure signs
Subacutefchronic (=3 months) or worsening of: dyspnoea at rest or exercise, and/or fatigue, with or without left andfor right heart failure signs
Palpitation, and/or unexplained arrhythmia symptoms and/or syncope, and/or aborted sudden cardiac death
Unexplained cardiogenic shock

Diagnostic criteria
|. ECG/Molter/stress test features

Mewlyabnormal 12 lead ECG and/or Holter andfor stress testing, any of the following: | to Il degree atrioventricular block, or bundle branch blodk, ST/T
wave change (5T elevation or non 5T elevation, T wave inversion), sinus arrest, ventricular tachycardia or fibrillation and asystole, atrial fibrillation,

reduced R wave height, intraventricular conduction delay (widened QRS complex), abnormal Q waves, low voltage, frequent premature beats,
supraventricular tachycardia

IL Myocardiocytolysis markers
Elevated TnT/Tnl
lll. Functional and structural abnormalities on cardiac imaging (echo/angia/CMR)

Mew, otherwise unexplained LV andior RV structure and function abnormality (including incidental finding in apparently asymptomatic subjects k. regional
wall motion or global systolic or diastolic function abnormality, with or without ventricular dilatation, with or without increased wall thickness, with or
without pericardial effusion, with or without endocavitary thrombi

V. Tisswe characterization by CMR
Oedema and/or LGE of classical myocarditic pattern (see text)

Clinically suspected myocarditis ¥ > 1 cinical presentation and 21 disgnostic criteria from different catepories. in the absence of: (1) angiographically detectable coronary artery
dizease (eoronary stenasis > S0%): (2) known pre-existing cardiovascular dsease or extri-cardis causes that eould explain the syndrome (2.5 valve deease congenital heart diseass,
hyperthyroidism, ate.) (see text). Suspicion is higher with higher number of fulfilled criteria

i the patient is ssymptomatic =2 diagnostic eriteria should be met.



ul diferential

miopatia dilatativa
ardiomiopatii secundare

> Stari febrile

> Diselectrolitemil

» Cardiomegalii (i



tice (tratament
armacologic)

rea activitatii:

aus la pat

o regim hiposodat si managementul
lichidelor

« Stoparea antrenamentelor la s
luni



terapeutice
entul etiologic

ratamentul IC

e Tratamentul aritmiilor Si
tulburarilor de cond



Optiuni terapeutice (tratamentul IC)

Vasodilatatoare (de ex. nitroglicerina, nitroprusiatul de sodiu)

IEC Ag Il (de ex. enalapril, lizinopril, ramipril) sau BRA 11 (de ex. valsartan,
losartan, candesartan)

Diuretice (de ex. furosemid, torasemid)

Anticoagularea poate fi recomandata ca o masura de preventie, ca si in alte
cauze de insuficienta cardiaca, desi nu exista dovezi definitive disponibile.

Antiaritmice pot f1 folosite cu precautie, desi cele mai multe medicamente
antiaritmice au efect inotrop negativ care poate agrava insuficienta cardiaca.
Aritmiile supraventriculare trebuie convertite electric. Extrasistolile ventriculare
s1 tahiaritmia ventriculara trebuie tratata cu precautie cu beta-blocante si
antiaritmice.

Medicamentele cu efect inotrop ( de ex. dobutamina , milrinona ) pot fi necesare
pentru decompensare severa, desi acestea sunt foarte aritmogene.

Tratamentul pe termen lung urmeaza acelasi regim terapeutic, inclusiv IEC Ag |, beta-
blocante si antagonisti ai receptorilor de aldosteron. Cu toate acestea, in unele cazuri ,
unele dintre aceste medicamente nu pot fi administrate initial din cauza instabilitatii
hemodinamice .



Opftiuni terapeutice
* v -globulina i/v la copii
» Antibiotice in miocarditele bacteriene
» Anticorpi mioclonali antilimfocite
» Interferon-a si -b (RPL este pozitiva pentru virus)

 Imunosupresie in Miocardita cu celule gigante Si
Miocardita autoimuna

» GCS si Azatioprina — discutabil (RPL este

negativa pentru virus)

RAINS 1n perioada acuta sunt contraindicate(crescilezarea

{1 necroza cardiomiocitelor)



rgicale in Miocardite

enoasa temporara/permanenta la pacientii cu
-ventriculare sau sino-atriale complete,

nsplant cardiac,

s In cazuri extreme: dispozitive de asistare VS, VD sau bi

m Oxigenare membranara extracorporala (EC



Insertia stimulatorului cardiac
(Pacemaker)

Unicameral

Vena Generatorul
subclaviculara de puls

Sonda de
stimulare

Bicameral Biventricular

Sonda VS

Sonda AD

Sonda VD










MYOCARDITIS ALGORITHM

Active myocarditis

L

L

Virus ©
Inflammation @

L

Healed myocarditis/
dilated cardiomyopathy

I

No specific therapy ‘

{ Follow-up ‘

L

Virus ©
Inflammation ®

L

Inflammatory cardiomyopathy .
(autoimmune type)

I

Immunsupression

|

Virus @
Inflammation &/ ®

L

Viral heart
disease

l

Anti-viral therapy




J Moartea subita
J IC cudebuta
d Aritmil
d Ev



e Influenteaza nefavorabil:

nomalil ECG
* sincopa
e Factori favorabili:
* functie VS pastrata
* |storic recent
* prezentare fulmi
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