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Myokarditida ™)
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Myokarditida je skupina zanétlivych onemocnéni myokardu. Je definovana
patologickou infiltraci myokardu zanétlivymi burikami (pocet leukocyti v
myokardu je >214/mm? s CD3+ T lymfocytl >7/mm?) a poskozenim kardiomyocytda.
Manifestuje se Sirokou Skalou klinickych obrazu od asymptomatického pribéhu az

k tézkému srdechimu selhani nebo nahlé smrti.
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Myokarditida )
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Definitivni Klinicka prezentace a prukaz CMR nebo EMB

Mozna Klinicka prezentace + aspon jedno pridatné kritérium
(CMR/EMB nélez nejasny nebo nedostupny)

Nepravdepodobna Klinicka prezentace bez dalsiho pridatného kritéria

Pridatna kritéria

EKG STT zmény
Biomarkery hsTroponin elevace
Imaging Abnormni strain, porucha kinetiky, snizena EF, myokardialni

edém a/nebo LGE (CMR)
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Infarkt-like myokarditida

Clinical presentation
(Acute)

Chestpain)  Amhythmias 1, iRhe | Fulminant | NASSRESSCONNNISCONND
<2 -
3 A & & &

- Incidence myokarditidy 6,3-8,6 pripad(i/100 tis obyvatel, z toho 60-80%
tvori myokarditidy provazené bolesti na hrudi

- Myokarditida predstavuje 3% pacientu s bolestmi na OUP

- charakteristické jsou ischemické zmeény EKG

- zvysené hodnoty hs-troponinu

- neobstruktivni nalez koronarnich tepen

- vetsinou zachovala EF LK

- u mladych pacientu 1-4 tydny po infekci

- prubéh je veétsSinou nekomplikovany

Circulation Journal, doi:10.1253/circj.CJ-22-0696; JAMA 2023;329:1098-1113; Trends in Cardiovas Med 2021; 31:370-79; - : FAKULTNI MUNI
Circ Heart Fail 2020;13:e007405; EHJ 2013; 34:2636-2648 BRNO MED




Rizikova stratifikace )

Myocarditis  + Acute HF/cardiogenic shock

Mew/progressive dyspnoea Stable symptoms or oligosymptomatic

* Dyspnoea NYHA lllHV refractory * Mon-sustained ventricular arrhythmias

to medical therapy Persistent release or relapsing troponin
» Cardiac arrest/syncope®
» Ventricular fibrillation/sustained

ventricular tachycardia®

» High-level AV block™

Imaging criteria: Imaging criteria: Imaging criteria:
» Newly reduced LVEF (<40%)* * Newly mildly reduced LVEF (41%—4%%)  + Preserved LVEF (>50%) without LGE or limited
* Extensive LGE on CMR? and/or WMA LGE (<2 segments) on CMR

Preserved LVEF (=50%) and
LGE >2 sepments on CMR

European Heart Journal 2025;46(/40):3952-4041 ” K:{‘;,,E.g':i,q_.m : :Aglfﬁl{","'%g'"ml! I
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Management

EKG, Echo srdce (strain), Hs-trop, CRP,
NTproBNP, ionty, kreat, TSH (laktat)

Vylouceni ICHS — SKG/CT koronaro u 80%
Hospitalizace, monitorace EKG
BB, (ACEIl), NSAID/kolchicine

European Heart Journal 2025;46(/40):3952-4041

Patient with acute chest pain
i

Clinical history and vital signs, 12-lead ECG, laboratory testing?, transthoracic echocardicography
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EKG
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Circulation Journal, doi:10.1253/circj.CJ-22-0696; JAMA 2023;329:1098-1113; Trends in Cardiovas Med 2021; 31:370-79; Circ Heart Fail 2020;13:e007405; EHJ 2013; 34:2636-2648
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Echokardiografie

Vyuziti speckle tracking
echokardiografie je citlivejsi
N k posouzeni mensich

v cam v regionalnich poruch kinetiky
levé komory. Zrejmé |épe
rozlisi poruchy kinetiky u
myokarditidu a AIM (GLS< (-
17,5))

Wieczorkiewicz, plosOne 2022;17:e0271483
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Laborator

Zanétlivé markry CRP- zvysené v 80-99%, diagnosticka hodnota je nizka
hs-troponiny — sensitivni marker poskozeni kardiomyocitu, normalni hodnoty
obecneé nevylucCuji myokarditidu, u infarkt-like myokarditidy zvysené

Virova sérologie — ma omezeny prinos v diagnostice akutni myokarditidy
Myokardialni protilatky — podporuji diagnozu imunitné-zprostredkované
myokarditidy a horsi prognozu

microRNA (mmu-miR-721) produkovany lymfocyt T helper 17 (produkuiji 11-17) u

pacientl s akutni myokarditidou ale ne u akutniho IM — slibny diagnosticky
biomarker

Circulation Journal, doi:10.1253/circj.CJ-22-0696; JAMA 2023;329:1098-1113; Trends in Cardiovas Med 2021; 31:370-79;
Circ Heart Fail 2020;13:e007405; EHJ 2013; 34:2636-2648
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MRI diagnostika myokarditid —
Updated Lake Louse Criteria

”
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FIGURE 3 CMR Criteria for Nonischemic Myocardial Inflammation, as Seen in Myocarditis, Based on the Updated Lake Louise Criteria (2018)**

CMR Detection of Non-ischemic Inflammation
The Updated Lake Louise Criteria (2018)

ONE T2-BASED CRITERION + ONE T1-BASED CRITERION
Main

Criteria - .
’./ “‘A:‘ ’\ o
: 3 J 4 or 1‘,‘

f o {
Regional or global increase in T2 signal Non-ischemic LGE Regional or global increase in T1 or ECV
Pericarditis
Supportive (Effusion in cine images or Systolic LV dysfunction
Criteria abnormal [GET2or 1) (Regional or global wall motion abnormality)

1-2 tydny od pocatku
Prukaz edému: T2 obrazy,
moznost kvantifikace (T2
mapping)

Hyperémie a kapilarni
leak: T1 sekvence,
kvatifikace - T1 mapping
Nekrdza a fibroza: LGE
(senzitivita 87%, specificita
96%)

Horsi progndza spojena s
LGE anteroseptalng,
rozsahlejsi LGE, LVEF< 50%,




Farmakologicka lécba
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Beta-blokatory — empiricka Iééba u 90% pacientu — alespon 6 M (lIA-C)
ACEI — empiricka lécba u 80% pacient

ASA/NSAID — pri bolestech na hrudi (lIA-C)

Kolchicin - u myoperikarditidy v prevenci rekurence bolesti (II1A-B)
Srdecni selhani — ACEI/BB/MRA/ISGLT2/diuretika (I-C)

Antiarytmicka lécba (l1A-C)

Kortikosteroidy u pacientu s fulminantni neinfekéni formou myokarditidy
(I1A-C)




Anakinra nema benefit u akutni myokarditidyesy

Anakinra je antagonista receptoru pro IL-1B, schvaleny pro |IéCbu idiopatické juvenilni artritidy,
Stillovy choroby, kryopyrin asociovaného syndromy; (idiopatické rekurentni perikarditidy)

Inclusion: myokarditida definovana jako bolest na acenbo (n=s0)
hrudi el h y : Age [281(23788) 1 29 (23; 34)
rudi, elevace hsTn (1,5xULN), CMR Lake Louis Male B1% L =3%
kritéria a normalni SKG Recent infection 60% | s5%
byspnea 36 5%
- : , — CRP 137(16/68) | 23 (14; 52)
Primarni EP- PoCet dni bez komplikaci STE (ECG) 65%  65%
EF (CMR) (min-max) |54 (36:72)% | 55(38-70)%
Admission Diagnosis Treatment Composite Pericardial effusion _ 22%
Outcome Coronary immaging _ 78%
: 2 days (1;3
‘ 2 days (1,3) e M;X: 1(- " ’ ) 13.7% Anakinra Plai:ebo Odds Ratio (95% Cl)
(;‘E_ Min-Max = 0-4 N=57 N=60
No Corticosteroids in both arms Composite outcome * 6 (10.5%) 10 (16.7%) 0.59 (0.19; 1.78)
110 (94%) patients were treated with betablockers @28 days post discharge — no. (%)
97 (83%) patients were treated with ACE inh. HedrtEallure 0 0
———— 5 .
I T ’T‘ 7 Ventricular arrhythmia 1(1.8%) 1(1.7%)
CCU Admission Confirmation of Hospital ‘ Primary Endpoint l ) . L
§ p . Chest pain requiring new medication 2 (3.5%) 6 (10.0%) 0.33 (0.06; 1.76)
For a Suspected AM diagnosis and Discharge
randomization
- Number of days considered for the Primary Endpoint‘ Ventricular dysfunction (LVEF<50%) 4 (8.5%) 4 (7.4%) 1.16 (0.27; 5.09)

Kerneis M, Cohen F, Combes A, Vicaut E, Monalescot G et al Presented on ESC Congress 2023, Amsterd.a"p' ventricular arrhythmia, chest pain requiring medication or LVEF<50% at 28 days post discharge — no. (%)
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Prognoza X

Akutni myokarditida je zanétlivé onemocnéni myokardu, které muze vést
k zivot-ohrozujicim prfihodam
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15.0+ 15.0- 14.7%

Acute myocarditis N=443 Log-rank (Mantel-Cox) p<0.0001

12.54 Acute myocarditis N=443
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Follow up (days) Follow up (years) Follow up (days) Follow up (years)
No. at risk No. at risk
- 443 428 423 421 356 282 214 164 105 ~®- 118 109 104 103 84 66 57 47 31
-9~ 325 321 319 318 272 216 157 117 74

Ammirati et al. Circulation 2018;138:1088-1099
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Sledovani pacientu po myokarditide
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Kardiologicka dispenzarizace, rocni riziko rekurence 5%
- EKG holter, zatézovy test, echo, CMR + hsTn, CRP béhem 6M

Within 1 month Within 3-6 months 12 months >1 year and long-term FU?

Clinical evaluation and ECG Myocarditis X X X X

Biomarkers (Tnl, C-reactive protein) Myocarditis X X () ()

Rhythm Myocarditis — X (x) ()

(stress and/or Holter-ECG)

Imaging myocarditis TTE X" XE XE
CMR X® X X
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Navrat ke sportu po myokarditidé

- Myokarditida je zodpovédna za 6-14% SCD u sportovcU

- Chronicka faze myokarditidy vedouci k remodelaci a fibroze muze trvat mésice

- Akutni faze — cytotoxicky efekt, nestabilita membran, ischémie, abnormni Ca
metabolismus, v chronické fazi — fibroza a jizvy

- Na zvirecim modelu myokarditidy vedla zatéz ke zvysené mortalite, zanétu,
mitochondrialni dysfunkci

- Bézna zatéz je pravdepodobneé bezpecna po mésici

Brdy et al, Cardiol Clin 2023; 41:107-115, Dursperk et al, Cor Vasa 2018; 60: e607-e614,
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Navrat ke sportu po myokarditidé

Recommendation Table 26 — Recommendations for
physical activity and myocarditis/pericarditis (see
Evidence Table 26)

Recommendation Class® Level®

Restriction of physical exercise until remission, for at

least 1 month, is recommended in athletes and |Fyzicka aktivita po myokarditidé

non-athletes after IMPS using an individualized

© ESC 2025

approach to accelerate recovery.

- Individualizovany pristup, minimalné 1 mésic bez tréninku do plné remise
- Kontrolni echo, hsTn, EKG holter a zatézovou ergometrii, kontrolni MRI
- Postupné navyseni tréninkové zateze
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Dékuji za pozornost
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