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IMMUNHOMEOSZTAZIS A SZIVBEN

Cardioimmunology: the immune system in cardiac homeostasis and disease.Swirski FK, Nahrendorf M.Nat Rev Immunol. 2018 Dec;18(12):733-744. doi: 10.1038/541577-018-0065-8.
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- Altaldban egyiitt fordul eld
perimyocarditis - myopericarditis

*  Spektrumbetegseg
* PARADIGMAVALTAS
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IMPS - terminologia - stadiumok

 EEEEEE———— NSNS —————— Subacute/ongoing Duration of symptoms >4 weeks to
myocarditis <3 months
Subacute/incessant Duration of symptoms >4 weeks to
pericarditis® <3 months
Chronic myocarditis/ Duration of symptoms >3 months
pericarditis
Inflammatory Chronic myocarditis in association with cardiac
cardiomyopathy dysfunction and ventricular remodelling with

clinical phenotype of hypokinetic, either dilated
or non-dilated cardiomyopathy with/without
arrhythmogenic substrate

Recurrent myocarditis/ New symptoms or disease activity after clinical
pericarditis remission

Remission without Regression/absence of symptoms,

residuals normalization of ECG, biomarkers, imaging

abnormalities (echocardiography and CMR)

Remission with residuals ~ Regression/absence of symptoms, persistence
of abnormalities on ECG, biomarkers and/or
imaging (functional and/or structural

2025 ESC Guidelines for the management of myocarditis and pericarditis. Ha ' :
Schulz-Menger J, et al. Eur Heart J. 2025. Aug 29:ehaf192. doi: 10.1093/eurheartj/ehaf192. abnormahtles n echocardlography or CMR)
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2025 ESC Guidelines for the management of myocarditis and pericarditis.
Schulz-Menger J, et al. Eur Heart J. 2025. Aug 29:ehaf192. doi: 10.1093/eurheartj/ehaf192.
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SLE, RA, MCTD, SSc....

Autoimmune Pericarditis:
Multimodality Imaging

Oclober 2022 - Current Cardiology Reporis 24(5).1-
13

DOI:10.1007/511886-022-01785-3

Sarcoidosis, Still kor

Dressler sy
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Chiabrando, J.G. et al. J Am Coll Cardiol. 2020;75(1):76-92.

2025 ESC Guidelines for the management of myocarditis and pericarditis.
Schulz-Menger J, et al. Eur Heart J. 2025. Aug 29:ehaf192. doi:
10.1093/eurheartj/ehaf192.
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2025 ESC Guidelines for the management of myocarditis and pericarditis. Schulz-Menger J, et al. Eur Heart J.
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Egy betegnél pericardiocentesis, majd fenestracié tortént
Sajat felvétel, a beteg beleegyezésével Injekcié beadas helyén létrejott reakcio

Sajat felvétel, a beteg beleegyezésével
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Trachtenberg BH, Hare JM: Inflammatory
Cardiomyopathic syndromes. Circ Res 2017 Sep
15;121(7):803-818. doi:
10.1161/CIRCRESAHA.117.310221.

2025 ESC Guidelines for the management of myocarditis and pericarditis. Schulz-
Menger J, et al. Eur Heart J. 2025. Aug 29:ehaf192. doi:
10.1093/eurheartj/ehaf192.
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Immun medialt MYOCARDITIS osztalyozas
a kivaltoé tényezo alapjan

https://www.wikidoc.or -

g/index.php/Myocarditis
classification (2021)
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J. Clin. Med. 2022, 11, 5721. https:/ /doi.org/10.3390/jcm11195721
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Fulminans myocarditis

-kezelés 2-4 hetében (median 21 nap) Diagnostics 2024, 14, 1794. https://doi.org/10.3390/diagnostics14161794
*Troponin, CK

*EKG, ehocardiographia

*(nincs DCM, de akineticus)

*Dyspnoe, myalgia, dylopia, ptosis

*Mortalitas : 38%

Kombinacioban kiilonosen
(nivolumab + ipilimumab)
— mortalitas 60 %

Pemprolizumab - PD-1 ell AT
Nivolumab - PD-1 ell AT

Atezolimumab - PD-L1 ell AT - ) o PD-1-PD-L1 és a CTLA-4-B7 kapcsolodas
Ipilimumab - CTLA-4 ell AT A szilvizomzaton es a simaizomzaton ugyanaz elmaradasaval az autoreaktiv T sejt klonok

Relatlimab - LAG-3 az ag presentalddik, mint a tumorsejteken aktivalodhatnak
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PERIPARTUM

A terhesség utolso honapja
v szlilés utani els6 5 honap alatt

> Etiologiai teoriak:
» PROLAKTIN -kéros neurohormonalis valasz
>  MYOCARDITIS (virusinfectio) - biopszias minta/MR
> gyulladasos sejtek jelenléte, necrosis, fibroticus atalakulas
>  Autoimmun folyamat - KIMERIZMUS
abnormalis immunvalasz a foetalis antigénekre
TNFa, I1-6, CRP,
Genetikai meghatarozottsag : csaladi eléfordulas, esetleirasok
Selénhiany (egyéb taplalkozasi hiényéllap9t)
Abnormalis HAEMODINAMIKAI VALASZ
a terhesség alatti fiziologias valtozasokra

vV V V Vv
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MYOCARDITIS

Klinikum: nagyon széles skala
DCM esetén : szivelégtelenség tlinetei
3:1 ffi dominancia

Vizsgalatok :

Altalanos labor - AST/ASO
Troponin (CK)

Immunserologia- szivizom ellenes AT
Infect serologia

Mellkas Rtg,

Echocardiographia

Cardialis MR

|zotopdiagnosztika

(Ga 67, In111-el jelolt antimyozinAT)
Endomyocardialis biopszia
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MYOCARDITIS

Klinikai jellemz6k, diagnozis

Klinikum: n
DCM eseteér
3:1 ffi dom

Vizsgalatok
Altalanos I¢
Troponin ({
Immunsero|
Infect sero|
Mellkas Rtg
Echocardio
Cardialis M
|zotopdiagr
(Ga 67, Inl
Endomyoci

If diagnostic criteria for myocarditis and/or pericarditis are fulfilled®
Myocarditis
Definite Clinical presentation® and CMR- or EMB-proven
Possible Clinical presentation® with at least 1 additional criterion
CMR- or EMB-uncertain or not available
Unlikely/rejected Only clinical presentation® without additional criteria

Additional criteria beyond clinical presentations®
Myocarditis
Clinical® Non-specific findings
ECG* ST-T changes
Biomarkers Troponin elevation
Imagingd Abnormal strain, wall motion, reduced EF

Myocardial oedema and/or LGE (CMR findings)
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CARDIALIS MR

.

imgflip.com

J. Clin. Med. 2022, 11, 5721. https:/ /doi.ong,/10.33%0 /jem 11195721
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Table 1. An Overview of Imaging Modalities Used in the Evaluation of Patients Presenting with

Myocarditis.
S r S Cardiovascular
T h Ech 4 " Positron E T " i
= ¢ S Magnetic Resonance
Ventricular volumes, myocardial
i S 44 -+ P
mass, systolic function
Ventricular sirain,
. v bt — +4+
myocardial mechanics
Inflammation 2 bt bt
Tibrosis/Infiltration + tet 4+t
Pericardium /Pericardial effusion 4+ ++ 4t
Alternate diagnoses of chest
7 ++ =+ =+
pain syndromes
Cost Inexpensive Most expensive Increasingly aff_urdable;
cost-effective
able, widely @ 3 N i vatic ion, highly
Pun'\blg_v\u!dy_\ { sible in Highly validated in inf sty High sp \hal» resolution, hx?:,hl_\
. mast medical institutions, rapid : - repraducible, volumetric
Strengths A e ? state; molecular and 5 P
assessment of systolic function 2 AL coverage, multi-faceted
227 o metabolic characterization E 4 FETa
and wall motion abnormalities lissue characterization
Specific Hardware /software
. . Exposure to ionizing radiation uirements with fewer centers
P Dependence on optimal acoustic P & g
Limitations

window, nonspecific findings

with use of nuclear tracers, special
preparation required

of excellence available;
claustrophobia, use of
gadalinium contrast

A higher number of

symbols indicates a higher strength or utility in the category.
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Indikacio :

* High risk betegek

« Haemodinamikai instabilitas
 Intermediate risk, de nem reagal a th-ra
» Spec forma felmerul

* Virus (korokozd) genom kimutatas

Myocarditis szOvettani
diagnosztikus kritériumok

2025 ESC Guidelines for the management of myocarditis and pericarditis.
Schulz-Menger J, et al. Eur Heart J. 2025. Aug 29:ehaf192. doi: 10.1093/eurheartj/ehaf192.
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MYOCARDITIS KEZELES

Spontan virus clearance (?)

Reumatologiai és Immunologiai Klinika

Intenziv Terapias Osztaly

Carsten Tschope et al. Myocarditis

and inflammatory cardiomyopathy:

current evidence and future
directions. Nat Rev Cardiol . 2021
Mar;18(3):169-193.

doi: 10.1038/541569-020-00435-
X.Epub 2020 Oct 12.

Tross Mk
Immune checkpoint inhibitor-related
myccarditis
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MYOCARDITIS KEZELES

Virus - ,
GYULLADAS +

VIRUS +
Gyulladas -

VIRUS +
GYULLADAS +

lymphocytas
Eosinophyl

Oriassejtes

Sarcoidosis
Lyme

ImmunCP
inhibitor

Steroid : enyhe : 1 mg/ttkg /nap

Salyos : 4-14 mg/ttkg/nap, majd 1 mg/ttkg /nap
Steroid : enyhe : 1 mg/ttkg /nap

Sulyos : 4-14 mg/ttkg/nap, majd 1 mg/ttkg /nap
Steroid : enyhe : 1 mg/ttkg /nap

Salyos : 4-14 mg/ttkg/nap, majd 1 mg/ttkg /nap
+ AZA, Cy, MMF,

Steroid : enyhe : 1 mg/ttkg /nap

Sulyos : 4-14 mg/ttkg/nap, majd 1 mg/ttkg /nap
A:p.o AB - 21 nap - Doxyxcyclin, Amoxicillin,
Cefuroxim - B: Iv-Cetriaxone

Nagy dozisu steroid 500-1000 mg/nap 3 napig,
majd leépités

Salyos : 7-14 mg/ttkg/nap) - ( 24-48 ora )
Antiviralis, IVIg

BetalNF, Immunadszopcio+ 1VIg
pocapavir, pleconaril, telbivudine stb, HCQ,
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Steroid +AZA, Cy,
MMF, MTX

Steroid +AZA, Cy,
MMF, MTX

ATG, CYC, RTX,

MTX, AZA, MMF,
CYC

lv Cefotaxim /
penicillin G

MMF, ATG,
abatacept,
alemtuzumab

IL-6 R antag.,
IL-1beta inhib

Carsten Tschope et al. Myocarditis and inflammatory cardiomyopathy: current evidence and future directions. Nat Rev
Cardiol . 2021 Mar;18(3):169-193. doi: 10.1038/s541569-020-00435-x.Epub 2020 Oct 12.

2025 ESC Guidelines for the management of myocarditis and pericarditis. Schulz-Menger J, et al. Eur Heart J. 2025. Aug
29:ehaf192. doi: 10.1093/eurheartj/ehaf192.

IVIg , PEX

IVIg , PEX

Infliximab/adali
mumab, RTX

Infliximab/adali
mumab, RTX

Anti-IL-17, IL-1 R
antibody,

foorvos

DCM, szivelégtelenség esetén

Szivtranszplantacio (HTX) -


https://pubmed.ncbi.nlm.nih.gov/?term=Tsch%C3%B6pe+C&cauthor_id=33046850
https://pubmed.ncbi.nlm.nih.gov/40878297/

Carsten Tschope et al. Myocarditis and inflammatory cardiomyopathy: current evidence and future directions. Nat Rev
Cardiol . 2021 Mar;18(3):169-193. doi: 10.1038/s541569-020-00435-x.Epub 2020 Oct 12.
2025 ESC Guidelines for the management of myocarditis and pericarditis. Schulz-Menger J, et al. Eur Heart J. 2025. Aug

29:ehaf192. doi: 10.1093/eurheartj/ehaf192.

Virus - , lymphocytas Steroid : enyhe : 1 mg/ttkg /nap Steroid +AZA, Cy, IVlg , PEX
GYULLADAS + Salyos : 4-14 mg/ttkg/nap, majd 1 mg/ttkg /nap MMF, MTX
Eosinophyl Steroid : enyhe : 1 mg/ttkg /nap Steroid +AZA, Cy, IVlg , PEX
Sulyos : 4-14 mg/ttkg/nap, majd 1 mg/ttkg /nap MMF, MTX
Oriassejte CYC, RTX,

DCM, szivelégtelenség, cardiogen shock esetén
- Szivelégtelenség ajanlas szerinti kezelése

RABMEEL Keringéstamogatas, lélegeztetés sth AZA, MMF, :”meigjg)abF{?Sal
- Mechanikus keringéstamogatas - ECMO, VAD ’
Lyme otaxim /
Szivtranszplantacié (HTX) LI €
ImmunCP ATG, Infliximab/adal
inhibitor apatacept, imumab, RTX
Salyos : 7-14 mg/ttkg/nap) - ( 24-48 ora ) alemtuzumab
VIRUS + Antiviralis, 1VIg
gyulladas
VIRUS + , BetalNF, Immunadszopcio+ 1VIg IL-6 Rantag., Anti-IL-17, IL-1
GYULLADAS + pocapavir, pleconaril, telbivudine stb, HCQ, IL-1beta inhib R antibody,
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> Infectiv
> Non-infectiv

-NBTE - non-bacterial-thromboticus
endocarditis

=Asepticus

=Libman-Sacks (SLE, APS)
=Verrucosus

=Marantic

> Loeffler féle (eosinophylia)
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Autoimmun betegségek

ENDOCARDITIS

« APS 41 %
* RA esetismertetések
»  GPA (granulomatosis poliangitissel) esetismertetések
* Behcet esetismertetések
HIV esetismertetések
Neoplasma 19%
« adenocc (neoplasma + NBTE esetek) 62 %-a
* Pancreas neoplasma (neoplasma + NBTE esetek) 25-50 %-a
« Tido neoplasma (neoplasma + NBTE esetek) 25-30 %-a
NBTE Hypercoagulabilitassal jaro allapotok 50 % folott
Libman-sacks . DIC
» Sepsis
) «  Egés

Harriet Hurrell , Ross Roberts-Thomson, Bernard D

Prendergast : Non-infective endocarditis « APS

Heart. 2020 Jul;106(13):1023-1029. doi: 10.1136/heartjnl- . Neool

2019-315204.Epub 2020 May 6. coplasma NBTE : non-bacterial-thromboticus endocarditis
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Harriet Hurrell , Ross Roberts-Thomson, Bernard D
Prendergast : Non-infective endocarditis

Heart. 2020 Jul;106(13):1023-1029. doi:
10.1136/heartjnl-2019-315204.Epub 2020 May 6.
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R Tl

VASCULITIS részjelensége
Takayasu, Kawasaki, PAN, SLE, RA

Klinikum:
Acut coronaria syndroma képe
Labor, EKG, echocardiographia, coronarographia

Arteriogramm- a.coronaria
aneurysma és occlusio
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CORONARITIS

IVUS
Intravascularis ultrasonographia
Plaque morfologia

OCT

Optikai koherencia
tomographia

Normal coronaria anatomia
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1871-lipid-elmélet

1986 kronikus gyulladas
(nem spec)

2012 erek falaban
Tsejt-APC interakcio
(Ag specifikus)

Els6dleges antigének :
oxLDL, HSP, béta 2GPI
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- ATHEROSCLEROSIS

> Endothel dysfuncto + Oxidativ stressz EC-ben (ROS)
Permeabilitasvaltozas (LDL-oxLDL)

Macrophag felszaporodas

Innate immunitas (TLR, PRRs, DAMPs, NLPR-3)
Proinflammatorikus cytokin productio (TNFa, IL-1B, IL-6, INFBy...)

CX3CL1
VCAM-1, ICAM-1,3

Macr
PMN
(csv)
TLR2, TLR4 LPA
CCR1,CCR5
CXCL1
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ACS / PLAQUE RUPTURA
KIALAKULASANAK MECHANIZMUSA

Instabil plaque
- vékony fibrin sapka + kollagén

- M1 macroph - MMPs termelésével a fibrinsapka
kiszakadasat eldsegitik
- Innate immunrendszer sejtjei:

- Thl-IFN-y , CD47 upregulatio
- Th: CD28+null ( IFN-y, TNF-a termeles,

apoptozis rezistens) Instabil plaque M1 - IL-2, IL-1B, IFN-y, TNF-a
Plague ruptura stabil plaque M2 - IL-10, TGF- B

Plague erosio
- nem kiséri kimutathato gyulladas
- lokalis endothelsejt karosodas
(oxidativ stress, haemodinamikai zavar, hypoxia stb)
- TLR aktivacio - neutrofil NETOzis -
- thrombusképzodés

Immune and Inflammation in Acute Coronary Syndrome: Molecular Mechanisms and Therapeutic Implications.
Wang H et al:.J Immunol Res. 2020 Aug 18;2020:4904217. doi: 10.1155/2020/4904217. eCollection 2020.
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https://pubmed.ncbi.nlm.nih.gov/32908939/

Chronicus autoimmun gyulladassal jar6 megbetegedésekben észlelheto
(RA, SLE, AP sy, Vasculitis, Myositis, SP A)

Szisztémas sclerosisban diffuz vasculopathia,

a microvascularis eltértések dominalnak

|

A tradicionalis rizikofaktorokkal nem magyarazhato fokozott
cardiovascularis érintettség észlelheto
nem kontrollalt kronikus gyulladas

[H

Az autoimmun megbetegedésekhez tarsulo
korai atherosclerosis nagyon gyakran tunetmentes

acceleralt atherosclerosis
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wereased Unrecogmized Coronary
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& ALAPBETEGSEG
EMELKEDETT CARDIOVASCULARIS RIZIKO OKAI UGO8 RIZIKO

SPA: Aortitis, Aorta
billentyl elégtelenség,
AV block
SLE : Liebmann Sacks,
TRADICIONALIS CV Loeffler endocarditis

RIZIKO SSC: myocardialis fibrosis
altalanos CV

rizikofelmérés
DM, hypertonia, KEZELES DEPENDENS
doh, mobilitas RIZIKO
NSAID
doi:10.1093/ corticosteroidok
rheumatology/k antiTNFa
eu224 JAK gatlok
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Ann Rheum Dis. 2017 Jan;76(1):17-28. doi:

ACCELERALT ATHEROSCLEROSIS =i oo
Oct 3. EULAR recommendations for
cardiovascular disease risk management in
patients with rheumatoid arthritis and other

I HERAPIAS MEGFONTOLASOK forms of inflammatory joint disorders:
2015/2016 update. Agca et.al.

Szisztémas gyulladas tartés szuprimalasa a cardiovascularis rizikot csokkenti
(MTX, antiTNF alfa, MMF-SLE- Jak gatlok !)

A hagyomanyos rizikofaktorok tekintetében szigorubb célérték betartasa
(EULAR 2015) - RA 1,5x

Statin kezelés — PLEIOTROPH HATASOK

30-50%-al csokkentik a morbiditast és mortalitast RA-ban (Packard)

Placebo controlalt vizsgalat (Mc Garey):40 mg/nap atorvastatin:
LDL-C (45%), triglycerid (18%), betegség aktivitas (10%), CRP( 50%), We(28%) csOkkenés
Rendszeres sziirovizsgalatok
Rendszeres CV sziirés
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Agca%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27697765

KLASSZIKUS RIZIKOMODELLEK

SCORE :
Framingham : www.mdcalc.com
ASCVD calc : www.tools.acc.org

széles korben hasznalatosak

gyulladasos reumatologiai
korkepekben alulbecsiilik a
tényleges rizikot

(nem szamolnak a gyulladasos
aktivitassal és immunmedialt
tenyezokkel )

SCOREZ risk prediction algorithms: new models to estimate 10-year risk of cardiovascular disease in
Europe. SCOREZ2 working group and ESC Cardiovascular risk collaboration. European Heart Journal
(2021) 42, 2439-2454 .(doi: 10.1093/eurheartj/ehab310)
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KARDIOVASCULARIS RIZIKO FELMERES - QRISK3

REUMA SPECIFIKUS MODELL
10 eves rizikofelmeres
Validalas 2017

Figyelembe veszi a kronikus
gyulladas okozta emelkedett
rizikot

www.qrisk.org

Development and validation of QRISK3 risk prediction algorithms to estimate
future risk of cardiovascular disease: prospective cohort study

BMJ 2017; 357 doi: (Published 23 May
2017)Cite this as: BMJ 2017;357:j2099
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https://doi.org/10.1136/bmj.j2099

CORONARIA CT-NATIV

DE !

Nem kalcifikalt
plaque-ot

nem mutatja



CORONARIA CT-ANGIOGRAPHIA



Low grade gyulladas «_

CRP normalis Thel
- talsuly '

- s e , A
°etkezg51 LR > Hagyomanyos rizikofakter >
S utvonal CV
ealacsony fizikai aktivitas
*dohanyzas e.g. Lipid, insulin
e hianyallapotok resistencia,

Haemosztaziseltérések stb.

Acceleralt atherogenesis

High grade S74mMos * Atherogen lipid profil
systemas rizik6faktor ©Insulin resistencia & %
gyulladas tatherogen «Haemostazis eltérések CV
iranyba L \ﬁ
CRP emelkedett befolyasol e Oxidative stress
(~10-50 mg/1) «Emelkedett homocystein Myocardium microvasculatura
i eltérések
*Endothel dysfunctio Fliggetlen a coronaria artériak
sz(ikiiletétol
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»,LOW GRADE” - , HIGH GRADE” GYULLADAS ES AZ

Low grade gyulladas «_

CRP normalis Thel
- talsuly '

- s e , A
°etkezg51 LR > Hagyomanyos rizikofakter >
S utvonal CV
ealacsony fizikai aktivitas
*dohanyzas e.g. Lipid, insulin
e hianyallapotok resistencia,

Haemosztaziseltérések stb.

_______ Statinok Acceleralt atherogenesis

—————— High grade *Atherogen lipid profil

ot &
e|nsulin resistencia

systemas  __, rizikofaktor

gyulladas t "’}ther%ge” *Haemostazis eltérések CV
irAnyba . w
CRP emelkedett befol;(ésol e Oxidative stress
. - Myocardium microvasculatura
T (~10-50 mg/1) ‘\ / Emelkedett homocystein - y S
e e . *Endothel dysfunctio Fliggetlen a coronaria artériak
DMARD- NSAID - MTX -Biologiai kezelés GCs (?) <iikiiletétél
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Sinus csomo ellenes AT jelenléte 10x gyakoribb a SSS
AV csomo ellenes AT jelenléte 3x gyakoribb az AV block

HIS koteg ellenes AT
Purkinje sejt ellenes AT

Herz. 2000 May;25(3):181-8.

Cardiac rhythm and conduction disturbances: what is
the role of autoimmune mechanisms?

Ristic AD1, Maisch B.

alacsony mindenkiben
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aSSA, aSSB anyak magzataiban alakulhat Ki

IgG AB + FcRn + alb L- tipusu Ca-csatornak aramanak redukciéjat okozzak
Transplacentaris transzport : 16-22 hét - 10% IgG

SZURES - MAGZATI ECHOCARDIOGRAPHIA !

Prevencio :
400 mg/nap hydroxichloroquin
Szeroid-azatioprin- IVIg- autoimmun betegek

Kezelés :

400 mg/nap hydroxichloroguin
Steroid-azathioprin- IVlg (1 gr/ttkg / 2 hét)
PEX (2-3000 ml/alkalom)
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Sinus bradycardia- AV block :
aSSA -Ca csatorna,
NA csatorna ell at - Na csatorna

Pitvarfibrillatio :
TNF alfa - CX40, CX43-en keresztil a gap junction funkciot gatolja

longQT

aSSA - K csatorna

TNF alfa - K csatorna
IL-6- cs csatorna gatlas
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