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Definice

= Zanetliva kardiomyopatie (ZKMP) = myokarditida spojena s
poruchou funkce myokardu

= Manifestuje se nejcasteji jako DKMP

= Mensirozméry LK nez nezanétliva DKMP
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management, and therapy of myocarditis:
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and Pericardial Diseases

Tab. 1. Diagnosticka kritéria pro klinickou diagnostiku myokarditidy.
Diagndza myokarditidy je pravdépodobna v piitomnosti jednoho z klinickych pfiznakd a ale-

J. Krejei
I interni kardioangiologickd klinika LF MU a FN u sv. Anny v Brné

Mezindrodni centrum Kinického vyzkumu, N u sv. Anny v Brné spon jednoho diagnostického kritéria; minimalné dvou diagnostickych kritérii u asymptoma-
tického jedince.

—)

—)

Kardiol Rev Int Med 2015, 17(4).: 288-294

Klinické priznaky
bolesti na hrudi
pfiznaky srdecniho selhani (akutniho ¢i chronického)
arytmické pfiznaky (palpitace, synkopy, nahla srde¢ni smrt)

Diagnosticka kritéria

l. EKG nalezy

(atrioventrikularni blokady, raménkové blokady, ST/T zmény, supraventrikularni ¢i ko-
morové arytmie, snizena voltaz QRS komplexd, pfitomnost Q kmitd)

ll. Znadmky nekrézy myokardu
(elevace troponind ¢i CK-MB)

lll. Funkéni a strukturdlni abnormality pfi echokardiografickém ¢i MRI vysetieni
(porucha funkce levé ¢i pravé komory, s/bez pfitomné dilatace levé/pravé komory, hy-
pertrofie stén, perikardidlniho vypotku, nitrosrdecnich trombi)

IV. Tkanova charakteristika pfi MRI vysetieni
(naplnéna alespon dvé Lake Louise kritéria — edém tkané, ¢asné a pozdni syceni myo-
kardu gadoliniem)
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a position statement of the European Society
of Cardiology Working Group on Myocardial
and Pericardial Diseases

Alida L. P. Caforio'!*, Sabine Pankuweit?!, Eloisa Arbustini?, Cristina Basso*,

Juan Gimeno-Blanes’, Stephan B. Felix¢, Michael Fu’, Tiina Heli6®, Stephane Heymans?,
Roland Jahns'%, Karin Klingel'!, Ales Linhart'?, Bernhard Maisch?, William McKenna'3,
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Hubert Seggewiss'?, Luigi Tavazzi'’, Gaetano Thiene*, Ali Yilmaz?’,

Philippe Charron?!, and Perry M. Elliott'?

Clinically suspected
myocarditis

(see Table 4)

Recommendation
. . - " Hospital admission
10. All patients with clinically suspected myocarditis should be for observation
considered for selective coronary angiography and EMB.

11. Tissue obtained from EMB should be analysed using hist- oy disoace

ology, immunohistochemistry, and viral PCR (on heart
tissue and a blood sample).

EMB je pokladana za zlaty standard diagnostiky

myokarditid, kritéria jsou vsak nejednotna
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Immunohistological evidence for a chronic

intramyocardial inflammatory process in dilated

cardiomyopathy

Current state of knowledge on aetiology, diagnosis,
management, and therapy of myocarditis:

a position statement of the European Society

of Cardiology Working Group on Myocardial

Definition of Inflammatory Cardiomyopathy and Pericardial Diseases
(Myocarditis): On the Way to Consensus
A Status Report

U Kiihl, M Noutsias, B Seeberg, H-P Schultheiss

Herz -.oou

Bernhard Maisch, Irene Portig, Arsen Ristic, Glinther Hufnagel, Sabine Pankuweit'
CLINICAL RESEARCH

Heart failurelcardiomyopathy

European Heart Journal (2009) 30, 1995-2002
suroren  doi0.1093/eurheartjiehp249

Abstract -
“This article reviews the current state of consensus reached for Additionally, a bricf overview is presented s
the diagnosis of myocarditis and dilated on t i ein
the basis of ional his ical and i in myocarditis and dilated cardiomyopathy.

Randomized study on the efficacy of
immunosuppressive therapy in patients with
virus-negative inflammatory cardiomyopathy: the
TIMIC study

Andrea Frustaci®?*, Matteo A. Russo®*, and Cristina Chimenti®24

chemical methods for inflammatory infiltrates in addition to
molecular biological methods for persistence of viral genome
in endomyocardial biopsics.

Key Words: itis - Dilated i with and without il ion - Effector system
immune system - Viral heart disease
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Cardiovascular Magnetic Resonance

in Myocarditis: A JACC White Paper

Proposed Diagnostic CMR Ceriteria (i.e., Lake Louise Consensus Criteria) for Myocarditis

= edém myokardu doprovazejici akutni zanétlivé postizeni pomoci
T2 vazenych obrazii

= ¢asné syceni myokardu gadoliniem (EGE), ktery odrazi
zanétlivou hyperémii

= pozdniho syceni myokardu gadoliniem (LGE) v mistech nekrézy
myokardu ¢i fibrotickych reparac¢nich zmeén

= Pritomnost dysfunkce LK Ci perikardialniho vypotku podporuji dg
myokarditidy

Jsou-li pritomna alespon dvé ze tri kritérii, je senzitivita
vysSetreni 67%, specificita 91% a diagnosticka presnost 78%.

Friedrich et al. JACC 2009 Apr 28;53(17):1475-87
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v 50% uprava funkce LK do 2-4 tydnu
ve 25% perzistujici dysfunkce LK

Proportion surviving

Prognoza

12-25% progredujici zhorsovani funkce LK
end-stage DKMP, umrti nebo transplantace
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A Kaplan-Meier Survival Curves: All Cause Death

1 1
Long-Term Follow-Up T 08
of Biopsy-Proven Viral Myocarditis i o6
- A
~ - =
Predictors of Mortality and Incomplete Recovery E 04
E p-log-rank <0.001
S:teﬁ_m (?riin, MD,* Julia Schumm, MD,* Simon Greulich, MD,* Anja \’Yugner. MD,t :3 02 —LGE present —No LGE
Steffen Schneider, PHD,# Oliver Bruder, MD,§ Eva-Maria Kispert, RN,* Stephan Hill, MD,* 0
Peter Ong, MD,* Karin Klingel, MD,§ Reinhardt Kandolf, MD,§ Udo Sechtem, MD,* 0 365 730 1095 1460 1825 2190 2555 29200
Heiko Mahrholdt, MD*
B Kaplan-Meier Survival Curves: Cardiac Death
1 1_‘::——\__“—
E o _‘_‘_‘_I_
E o6
£
E 04 -
2 p-log-rank < 0.001
g 02
“LGE present = NoLGE
0
0 365 730 1095 1460 1825 2190 2555 2920
c Kaplan-Meier Survival Curves: Sudden Cardiac Death
1
E 08
5
z 0.6
2
-'—:; 04
. . E <log-rank < 0.001
LGE = 02% LV mass S 02 e
“—LGE present —  No LGE
0
0 365 730 1095 1460 1825 2190 2555 2920
Days after CMR
Results We found a relevant long-term mortality in myocarditis patients (19.2% all cause, 15% cardiac, and 9.9% sud-

den cardiac death [SCD]). The presence of late gadolinium enhancement (LGE) yields a hazard ratio of 8.4 for
all-cause mortality and 12.8 for cardiac mortality, independent of clinical symptoms. This is superior to parame-

J Am Coll Cardiol 2012; 59:1604-1615.
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= vyraznéjSi inicialni zanétliva reakce vede k odstranéni
Inf. agens z myokardu

= poté dochazi k rychlému ustupu zanetlivych zmen

= pokud zanetliva reakce nevedla k irreverzibilnimu
poskozeni myokardu, dochazi k uprave funkce
myokardu (LVEF)

Inflammation in viral myocarditis: friend or foe?
Corsten MF!, Schroen B, Heymans S.
Trends Mol Med. 2012 Jul;18(7):426-37.
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e Jaka je moznost reverzibility srdecni
dysfunkce pri myokarditidée?

The New England Journal of Medicine

LONG-TERM OUTCOME OF FULMINANT MYOCARDITIS AS COMPARED WITH
ACUTE (NONFULMINANT) MYOCARDITIS

RoBERT E. McCARTHY lll, M.D., JouNn P. BoEHMER, M.D., RaLpH H. HRuBAaN, M.D., GRover M. HuTcHINS, M.D.,
EowaRD K. KasPer, M.D., JosHuA M. HARE, M.D., AND KENNETH L. BAUGHMAN, M.D.

TABLE 3. INDEPENDENT PREDICTORS OF LONG-TERM

1001 Fulminant myocarditis TRANSPLANTATION-FREE SURVIVAL
904 ~ IN PATIENTS WITH HISTOPATHOLOGICALLY
3 804 DEFINED ACTIVE MYOCARDITIS
o~ ”‘—&\_\__
~ 70+ = OR BORDERLINE MYOCARDITIS.
s e
w 601 “'—|_|_Ll;
T 50
S 404 Acute myocarditis ADJUSTED HAZARD
S RaTio FOR DEATH OR
S 304 TRANSPLANTATION
w204 VARIABLE* (95% Cl) P VaLue
104
0 Fulminant myocarditis at 0.10 (0.01-0.88) 0.04
I I I 1 I I I 1 I I I 1 1 .
0 1 2 3 4 5 6 7 8 9 10 11 12 prescntation
Increased mean pulmonary- 1.5(1.1-2.1) 0.01
Years - X :
artery pressure (for each
No. AT Risk increment of 5 mm Hg)
Acute myocarditis 132 110 98 91 84 79 73 59 41 28 18 3 0O Increased cardiac output (for  0.75 (0.59-0.96)  0.02
Fulminant myocarditis 5 12 12 10 10 9 7 5 4 3 2 0 0 each increment of 1 liter/

min)
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Vyvoj funkce LK a klin. stavu u nemocnych s RODCM

ve skupinach rozdéelenych podle pritomnosti Ci nepritomnosti
myokarditidy

@ European Heart Journal (2009) 30, 19952002 CLINICAL RESEARCH
EurorEAN doi:10.1093/eurheartj/ehp249 Heart fﬂflure/mrdiornyopmhy

Randomized study on the efficacy of
immunosuppressive therapy in patients with
virus-negative inflammatory cardiomyopathy: the
TIMIC study

Andrea Frustaci®?*, Matteo A. Russo®*, and Cristina Chimenti®2*

Curignt state of knowledge on aetiology, diagngfs,
ent, and therapy of myocarditis:
tatement of the European Soci

u’, TiingfMelio?, Stephane Heymans?,
aisch?, William McKenna'3,

> 14 LCA+/mm?2

>7 CD3+/mm2
a soucasne

a/nebo

>7 CD3+/mm?2
> 14 LCA+ /mm?2
a soucasne

<4 CD68+ /mm2
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ICM - 6-month follow-up

n=57
baseline 6-M p

NYHA 2.8 £ 0.5 1.7 £ 0.6 < 0.001
LVEF (%) 24+ 8 40 * 12 < 0.00t
DD (mm) 63+8 599 0.004
SD (mm) 56 + 48 £ 10 < 0.001
RV (mm) 346 325 0.126

E/e’ 14.1% 6.9 9.9 £ 3.5 < 0.001
s’tri (cm/s) 9.9+ 1.9 12.5 £ 3.8 < 0.001
TAPSE (mm) 18.4 * 4.0 21.0 * 4.1 < 0.001
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DCM - 6-month follow-up

n=93
baseline 6-M p
NYHA 2.6 £ 0.5 2.2+ 0.7 0.021
LVEF (%) 247 3010 < 0.001
DD (mm) 67+8 64 t9 0.020
SD (mm) 59 +7 55 + 10 0.001
RV (mm) 345 32+5 0.003
Ele 14.8 £ 6.5 10.9 £ 4.4 < 0.001
s’ tri (cm/s) 11.1£ 2.6 11.7 £ 2.5 0.120
TAPSE (mm) 19.6 £ 4.0 19.9 £ 3.7 0.482

FNUSA
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My et presence in myocardium on the changes of

echocardiographic parameters

Jan Krejéi®*, Hana Poloczkova®, Petr Hude®, Tomas Freiberger?, Eva Némcovad®?,
Vita Zampachovd®, Alzbéta Sirotkova, Radka Stépanovd?, Lenka Spinarovd®,
Petr Némec™?, Jif{ Vitovec®

Srovnani statistické vyznamnosti zmény parametru

mezi skupinami s/bez pritomnosti zanéetu

NYHA < 0.00t1
LVEF (%) < 0.001
DD (mm) 0.093

SD (mm) 0.001

RV (mm) 0.447

Ele’ 0.771 Pritomnost zanetu mela pozitivni
S tri (cm/s) 0.004 vliv na vyvoj echokg parametru

a funkcéniho stavu.

TAPSE (mm) 0.025
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Masarykova univerzita . . . Y
with echocardiographic, clinical and laboratory parameters
in patients with inflammatory cardiomyopathy

Jan Krejci - Petr Hude - Hana Poloczkova -
Vita Zampachova - Radka Stepanova -
Tomas Freiberger + Eva Nemcova - Lenka Spinarova

= Souvisi zména (pokles) poctu infiltrujicich bunék se
zménami dalSich parametra?

Table 2 Correlations of inflammatory cells (CD3+ and CD45+4/
LCA+ cells) changes with changes of other parameters

Parameter CD3+ LCA+/CD45+
rE—

NYHA 0.18

NTproBNP (yg/ml) 0.12

LVEF (%) 0.01
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Masarykona niverzita with echocardiographic, clinical and laboratory parameters

in patients with inflammatory cardiomyopathy

Jan Krejci - Petr Hude - Hana Poloczkova -
Vita Zampachova - Radka Stepanova -
Tomas Freiberger - Eva Nemcova - Lenka Spinarova

55 - EBaseline
50 1 B=0.037 O After 6 months
45 -
40 - 3 .
1 p =0.0136 M Baseline
'a—e' 35 4
— 30 - 2.5 OAfter 6 months
o .
w25 4
3 20 - 24
- <
1(5) E 1.5 4 2200 MW Baseline
10 z 2000 p =0.0157 DAfter 6 months
5 - 1 — 1800
0 - —_— £ 16001
Group without Group with decrease 0.5 1 E i‘;gg |
decrease of CD45+/ of CD45+/ LCA+ cells % 1000 4
0
CA+ cell ' ! J
L . Group without Group with decrease g_ igg |
decrease of CD45+/ of CD45+/ LCA+ cells E 400 .
LCA+ cells 200 A
0 T )

Group without Group with decrease
decrease of CD45+/ of CD45+/ LCA+ cells

LCA+ cells

LI 4

Skupina s ustupem zanetlivé infiltrace meéla vyraznéjsi

zlepseni EF LK, NYHA a NTproBNP nez skupina bez ustupu

Heart Vessels 2016 Mar;31(3):416-26
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Vyvoj funkce LK a klin. stavu u nemocnych s RODCM

ve skupinach rozdélenych podle naplnén
kritérii

@ European Heart Journal (2009) 30, 19952002 CLINICAL RESEARCH
cororean  doi10.109 Meurheartjiehp249

Heart failure/cardiomyopathy

Randomized study on the efficacy of
immunosuppressive therapy in patients with
virus-negative inflammatory cardiomyopathy: the
TIMIC study

Andrea Frustaci’?*, Matteo A. Russo®4, and Cristina Chimenti'24

> 14 LCA+/mm?2
a/nebo

>7 CD3+/mm2

y

i ,,starsich” a ,,novych”

Current state of knowledge on aetiology, diagnosis,
management, and therapy of myocarditis:

a position statement of the European Society

of Cardiology Working Group on Myocardial

and Pericardial Diseases

Alida L. P. Caforio'!*, Sabine Pankuweit?!, Eloisa Arbustini?, Cristina Basso*,

Juan Gimeno-Blanes®, Stephan B. Felixé, Michael Fu’, Tiina Heli6®, Stephane Heymans?,
Roland Jahns'?, Karin Klingel', Ales Linhart'?, Bernhard Maisch?, William McKenna'?,
Jens Mogensen'4, Yigal M. Pinto'5, Arsen Ristic'é, Heinz-Peter Schultheiss'?,

Hubert Seggewiss'®, Luigi Tavazzi'?, Gaetano Thiene*, Ali Yilmaz?°,
Philippe Charron?!, and Perry M. Elliott'?

>7 CD3+ /mm?2
a soucasne

> 14 LCA+ /mm?2
a soucasneé

<4 CD68+ /mm2
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B Srovnani obou klasifikaci
Zzmena parametru

LCA+ CD3+ (n=28; 36%)

EF PK E S pram E pram TAPSE  S'tri EDV ESV E/E LS DF

15,89286 -2,07143 -9,57143 1,428571 0,732143 3,857143 3,357143 -20,8571 -40,5 -3,33588 -2,25 -1,07143
14,08529 6,300668 24,92125 2,205692 2,366753 4,727495 4,398773 38,02798 43,87313 6,878534 4,933821 1,086229

LCA+ CD3- (n=50; 64%)

EF PK E S prim E prim TAPSE S’tri EDV ESV E/E LS DF
14,62 -1,36 -15,3 1,57 0,66 2,54 2,1 -35,18 -48,78 -4,04795 -3,94 -0,7
11,77838 4,583733 24,72894 1,963987 2,599922 5,410534 3,791774 49,56327 46,07903 6,808514 5,092652 1,129385

p value

EF PK E S prim E’ prim TAPSE S'tri EDV ESV E/E LS DF
0,687008 0,602431 0,333017 0,778822 0,901254 0,267103 0,209742 0,158188 0,435535 0,661516 0,156862 0,15865
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Vyvoj funkce LK a klin. stavu u nemocnych s RODCM

ve skupinach rozdélenych podle naplnéni ,starsich“ a ,,novych* kritérii

Vyvoj echokardiografickych parametru byl v
obou skupinach obdobny

Nova klasifikace snizila pocet pozitivnich
nalezu na 36%

Prinos nove klasifikace je sporny
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Vyznam funkce pravé komory pro dalsi
vyvoj echokardiografickych parametru
nemocnych se ZKMP

1/PK231mm 2/stri£10cm/s 3/ TAPSE £16 mm

Srovnani nékterych vstupnich parametru

no-RV dysfunction RV dysfunction
p-value
group (n=27) group (n=37)

LVEF (%) 297 217 < 0.001
Ele’ 10.6 4.5 16.2*75 < 0.001
TAPSE (mm) 21.5%+3.1 159*2.6 <0.001
S'tri (cm/s) 11.3*1.8 8.9%+1.3 < 0.001
RV (mm) 30.8*6.3 35.3+%5.8 < 0.001
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Vyznam funkce pravé komory pro dalSi vyvoj echokardiografickych parametru
nemocnych se ZKMP

Srovnani zmén parametri mezi skupinami

no-RV dysfunction RV dysfunction
p-value
group (n=27) group (n=37)

LVEF (%) 11.1£12.7 17.8 %125 <0.05
Ele’ -1.0+4.8 -6.7 6.6 <0.001
TAPSE (mm) 0.2+43 45%53 <0.05
S°tri (cm/s) 1228 3.6+4.6 <0.05
RV (mm) 0.7%6.2 -3.5%44 <0.05

T T Ty

U skupiny s inicialni dysfunkci PK (a s tezsi dysfunkci LK)

doslo k vyraznéjSimu zlepSeni echokg parametrti
nez ve skupiné se zachovalou funkci PK!
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Srovnani skupin 1/ se zlepsenim EF LK alespon o 10%

Improvement of left ventricular systolic function in inflammatory
cardiomyopathy: what plays arole?
Jan Krejci 2, Petr Hude 2, Eva Ozabalova 2, Dalibor Mlejnek 2, Vita ZampachovaP,
lva Svobodova®, Radka Stepanova ¢, Lenka Spinarova 2,

2/ bez zlepseni EF LK 0 10%

/

Group with LVEF increase (I+)

Group without LVEF increase (I-)

(N=41) (N=22)
Parameter Mean (SD)| p-value* Mean (SD) p-value*| p-value**
LCA+ Baseline 25.1 (16.45) 18.5 (4.44) 0.032
(cells/mm?2) After 6 months 11.5(5.51) 13.5 (6.35) 0.213
Difference -13.6 (14.30) <0.001 -5.0 (7.65) 0.006 0.009
NTproBNP Baseline 3157.0(3126.07) 1525.8 (1340.89) 0.065
(ng/L) After 6 months 345.9 (417.55) 1488.1 (2314.88) 0.001
Difference -2871.3 (3096.36) <0.001 -22.2 (1349.95) 0.240 <0.001
NYHA class Baseline 2.52 (0.602) 2.36 (0.560) 0.242
After 6 months 1.43 (0.396) 1.95 (0.596) 0.001
Difference -1.1 (0.66) <0.001 -0.4 (0.53) 0.003 <0.001

2016, in review

FNUSA

e ICRC
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Mataryiova wniversita

Improvement of left ventricular systolic function in inflammatory
cardiomyopathy: what plays a role?

Jan Krejci 2, Petr Hude 2, Eva Ozabalova 2, Dalibor Mlejnek 2, Vita ZampachovaP®,
lva Svobodova®, Radka Stepanova ¢, Lenka Spinarova 2.

V univariantni analyze vychazely jako prediktory zlepseni EF
LK o alespon 10% nasledujici parametry:

= pocet LCA+ bunék

= LVEDD

= NTproBNP

V multivariantni regresi se ukazala jako vyznamny prediktor
zlepseni EF LK o alespon 10% pouze hladina NTproBNP
(OR=1.2; 1.003 to 1.394; p=0.046).

2016, in review
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prukaz myokarditidy zvysuje Sanci na zlepseni EF LK

asi u 2/3 pripadu ZKMP dochazi ke zlepseni EF LK,
coz je spojeno s ustupem zanetlivych zmeén v
kontrolni EMB

inicialni zanétliva reakce muze byt prospésna pro
odstranéni infekcniho agens a restituci funkce LK

pri potvrzeném zanetu je vhodné odlozit napr.
implantaci ICD/LVAD c¢i zarazeni na WL pro OTS

prediktory zlepseni EF LK nejsou spolehlivée
definovany a nezavisle overeny




