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VYZNAM BIOPTICKE DIAGNOSTIKY

U DKMP

Jan Krejci

l. interni kardioangiologicka klinika FNUSA v Brné
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Vyznam EMB v kardiolo

Virchows Arch 2013 Jul;463(1):1-5. doi- 10.1007/s00428-013-1430-4. Epub 2013 Jun &.

Diagnostic use of the endomyocardial biopsy: a consensus statement.
Thiene G', Bruneval P, Veinot J, Leone O

# Author information

Abstract
The Association for European Cardiovascular Pathology and the Society for Cardiovascular Pathology created a task force to write a

consensus document on when and how endomyocardial biopsy is of help for clinicians in the diagnosis and freatment of patients with heart
failure, arrhythmias, and cardiac masses. Endomyocardial biopsy is the gold standard for a definitive diagnosis in disease entities like
myocarditis, cardiac allograft rejection, and infiltration/storage myocardial disorders. Use of molecular biology techniques is mandatory to
obtain specific information on etiology and pathogenesis and should be carried out as an investigation complementary to histology and
immunohistochemistry. Given the complexity of these investigations, endomyocardial biopsy should be performed in or in collaboration with
cardiac pathology referral centers, where the whole armamentarium of pathological investigation is available, including molecular techniques
Optimal use of the endomyocardial biopsy requires clinicopathologic correlations

Cardiovasc Pathol. 2012 Jul-Aug;21(4):245-74. doi: 10.1016/).carpatn.2011.10.001. Epub 2011 Dec 3.

2011 consensus statement on endomyocardial biopsy from the Association for European
Cardiovascular Pathology and the Society for Cardiovascular Pathology.

Leone OW, Veinot JP, Angelini A, Baandrup UT, Basso G, Berry G, Bruneval P, Burke M, Butany J, Calabrese F, d'Amati G, Edwards WD, Fallon JT, Fishbein

Winters GL

# Author information

Abstract
The Association for European Cardiovascular Pathology and the Society for Cardiovascular Pathology have produced this position paper

concerning the current rale of endomyocardial biopsy (EMB) for the diagnosis of cardiac diseases and its contribution to patient management,
focusing on pathological issues, with these aims: « Determining appropriate EMB use in the context of current diagnostic strategies for
cardiac diseases and providing recommendations for its rational utilization « Providing standard criteria and guidance for appropriate tissue
triage and pathological analysis « Promoting a team approach to EMB use, integrating the competences of pathologists, clinicians, and
imagers.

= EMB je zasadni v dg. neischemického HF a komorovych dysrytmii
= EMB je zlatym standardem dg myokarditid, rejekce stépu, infiltrativnich

a stiradavych onem., srdecnich tumori

= EMB je zasadni pro dif. dg. fenokopii KMP
= EMB musi byt provadéna zkusenym tymem a hodnocena erudovanym

patologem s komplexnim diagnostickym armamentariem
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Vyznam EMB v kardiologii

Wirchows Arch. 2013 Jul:463(1):1-5. doi: 10.1007/500425-013-1430-4. Epub 2013 Jun &.

Diagnostic use of the endomyocardial biopsy: a consensus statement.

Thiene G', Bruneval P, Veinot J, Leone O S —_— s u p po rt eVi d e n Ce
Cardiovasc Pathol. 2012 Jul-Aug:21(4):245-74. doi: 10.1016/].carpath 2011.10.001. Epub 2011 Dec 3. M — m ixed eVi d e n Ce

2011 consensus statement on endomyocardial biopsy from the Association for European

Cardiovascular Pathology and the Society for Cardiovascular Pathology. N - no eVIdence

Leone O‘, Veinot JP, Angelini A, Baandrup UT, Basso C, Berry G, Bruneval P, Burke M, Butany J, Calabrese F, d'Amati G, Edwards WD, Fallon JT, Fishbein

Winters GL.

S — myokarditidy (vcetné GCM, sarkoidozy, hypersenzitivity-MC), ARVC,
endomyokardialni fibroza (Loefflerova endokarditida), sarkoidoza,

amyloidoza, hemochromatoza, Fabry, Danon, Pompe...rejekce stéepu po
OTS

M — DKMP, HKMP, RKMP, PPCM

N — laminové KMP
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Jaky vyznam muze mit EMB u DKMP?

= EMB je zasadni v dg. neischemického srdecniho selhani
= EMB je zlatym standardem dg. myokarditid
= EMB je zasadni pro dif. dg. fenokopii DKMP

,Kdyz néco vypada jako kachna a kvaka jako
kachna, bude to pravdépodobné kachna..."

I kdyz neco klinicky vypada jako DKMP a
echokg ma obraz DKMP, nemusi to byt
(familiarni/idiopaticka) DKMP...
...ale nektera z fenokopii.
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Jaka je evidence o prinosu EMB u DKMP?

M - DKMP, PPCM
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Diferencialni diagnostika DKMP |

Jde o sekundarni postizeni myokardu pri jiném onemocneéni

nebo familiarni KMP?

Familiarni DKMP

Zanétliva KMP
Posttachykardicka KMP
Endokrinné podminéna KMP
Toxicka/metabolicka KMP

4

Patrani po potencialné reverzibilni priciné dysfunkce LK
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Dilatacni kardiomyopatie (DKMP)

Classification of the cardiomyopathies: a position
statement from the european society of

cardiology working group on myocardial and
pericardial diseases

Geneticky podminéné formy
30%

Ziskané formy
70%

Sarcomeric protein mutations (see
HCM)

Z-band
Muscle LIM protein
TCAP

Cytoskeletal genes
Dystrophin
Dresmin
Metavinculin
Sarcoglycan complex
CRYAB
Epicardin

MNudear membrane
Lamin A/C
Emerin

Mildly dilated CM

Intercalated disc protein mutations
(see ARVC)

Mitochondrial cytopathy

Myocarditis_(infective/toxic/immune)

Kawasaki disease

Eosinophilic (Churg Strauss
syndrome)

Viral persistence

Drugs

Pregnancy

Endocrine

Nutritional — thiamine,
carnitine, selenium,
hypophosphataemia,
hypocalcaemia

Alcohol

Tachycardiomyo pathy

=

Myocarditis {infectiveftoxidimmune)l

Eur Heart J 2008;29(2):270-276

®
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I Myokarditida / zanetliva KMP I

= Myokarditida je akutni i chronicky zanét
myokardu s radou infekcnich a neinfekcnich
pricin, a spolupodilem genetické vnimavosti

Acute viral infection

! ! |

Fulminant Asymptomatic Chronic

= Zanétliva kardiomyopatie (ZKMP) =

Recovery (complete or DCM

myokarditida spojena s poruchou funkce P e
myokardu (fenotypem DKMP)

.4

CAD
35%
Other
1%

Retx

3% Valvular

3%

Congenital
3%

MYOKARDITIDA JE NEJCASTEJSI PRICINOU —
VZNIKU DKMP !

DKMP JE NEJCASTEJSIi DG. VEDOUCI

K SRDECNi TRANSPLANTACI !
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Nejen viastni diagnostika,

ale take dif. dg. MC/ZKMP

Inflammatory Cardiomyopathic Syndromes

Barry H. Trachtenberg, Joshua M. Hare

Connective Tissue

SLE, RA, Scleroderma,

*Infiltrates may be monocytic or
sometimes eosinophilic

Disease Polymyositis/dermatomyositis
b | GCM, Sarcoidosis, Kawasaki, Celiac, 18D
Antibiotics: Penicilin, Cephalosporin,
Sulfonamides, Isoniazid
—| Autoimmune = — ™
Hypersensitivity u (Other: Smallpox vaccine, Dobutamine,
Myocarditis Clozapine/Olanzapine, Diuretics,
2 - || Methyldopa, Indomethacin, Tetanus
| Eosinophilic - toxoid, Phenytoin, Carbamazepine
a Endomyocardial
Fibrosis — Idiopathic
Cyclophosphamide
Arsenic Hypereosinophilic | | | Reactive: Parastic, Churg-Strauss,
al Toxic Cocaine Syndrome Familial
Checkpoint inhibitors
Inflammatory *spider/scorpion/wasp - Neoplastic
i — bites
Cardiomyopathy
. Protozos | Chagas, Toxoplasmosis, Malaria, Babesia I
Aspergillosis, Actinomycosis, Candidiasis, Coccidiomycosis,
| Eu ngal Cryptococcus, Histoplasmosis, Nocardia, Mucormycosis
Staphylococcus, Streptococcus, Borrelia burgdorferi (Lyme),
) Clostridia, Mycoplasma tuberculeosis, Tularemia, Syphilis,
Inf - -, Bacterial == Gonococcus,Mycobacterium sp., Haemophilus, Salmonella, Rickettsia
= ntectious - (including Coxiella burnetti, typhus)
. lAdenovirus, Enteroviruses (esp. Coxsackie B), Parvovirus 819, Hep C/B,
™ Viral ™| HIV,CMV, Influenza, EBV, HHV6, Arboviruses (e.g. Dengue, Yellow
fever), Varicella, Variola, Mumps, Polio, Rubella, RSV, Saffold
cardiovirus
— Parasital

Schistosomiasis, Cysticercus, Echinococcus, Trichinosis
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Circ Res. 2017;121:803-818.
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Myokarditidy a zanétlivé kardiomyopatie

e Tab. 1. Diagnosticka kritéria pro klinickou diagnostiku myokarditidy.
1 intemi kardioangiologickd kinika LFMU a N usv. Anny v Brmé Diagnéza myokarditidy je pravdépodobna v pfitomnosti jednoho z klinickych pfiznakl a ale-

Mezindrodni centrum klinického vyzkumu, FN u sv. Anny v Brmé

spon jednoho diagnostického kritéria; minimalné dvou diagnostickych kritérii u asymptoma-
tického jedince.

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

Diagnosticka kritéria

l. EKG nalezy

(atrioventrikularni blokady, raménkové blokady, ST/T zmény, supraventrikularnf ¢i ko-
morové arytmie, snizena voltdz QRS komplexU, pfitomnost Q kmit()

Il. Znamky nekrézy myokardu
(elevace troponint ¢i CK-MB)

lll. Funk¢ni a strukturalni abnormality pfi echokardiografickém ¢i MRI vysetieni
(porucha funkce levé ¢i pravé komory, s/bez pfitomné dilatace levé/pravé komory, hy-
pertrofie stén, perikardidlniho vypotku, nitrosrde¢nich tromb)

IV. Tkdnova charakteristika pfi MRI vySetieni
(naplnéna alespon dvé Lake Louise kritéria — edém tkané, ¢asné a pozdni syceni myo-
kardu gadoliniem)

1111l

Kardiol Rev Int Med 2015, 17(4): 288-294
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Myokarditidy a zanétlivé kardiomyopatie

e Tab. 1. Diagnosticka kritéria pro klinickou diagnostiku myokarditidy.
' Diagnéza myokarditidy je pravdépodobna v pfitomnosti jednoho z klinickych pfiznalks

I. interni kardioangiologicka klinika LF MU a FN u sv. Anny v Brné

e e spon jednoho diagnostického kritéria; minimalné dvou diagnostickych kritériiiags ‘es ¢
tického jedince. .\ C\‘
o\0% gaw
Klinické ptiznaky \\'\5‘. ,“o S
bolesti na hrudi \).\e et“\
pfiznaky srdecniho selhani (akutnibe ‘»’Lad 5(6
arytmické pfiznaky (palpitace—<7; 6\‘ “\‘ I “"e‘,\)
Diagnosticka kritér? ‘6\"\ oD 1,3 wg\.
|. EKG nale A A\ X e‘\”\ﬁ

e "11) SRR S | trikuldmi & ko-
o g™ AP (88T e
\ .
(8
o

Y (’(\ aralni abnormality pfi echokardiografickém ¢i MRI vysetieni

\
‘ e levé i pravé komory, s/bez pfitomné dilatace levé/pravé komory, hy-
11e stén, perikardidlniho vypotku, nitrosrde¢nich tromba)

IV. Tkdnova charakteristika pfi MRI vySetieni
‘ (naplnéna alespori dvé Lake Louise kritéria — edém tkané, ¢asné a pozdni syceni myo-
kardu gadoliniem)

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



Clinically suspected
myocarditis

(see Table 4)

Hospital admission
for observation

exclude coronary
artery disease

Diagnostika myokarditid - EMB

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-Blanes5, Stephan B. Felix$, Michael Fu’, Tiina Helio®%, Stephane Heymans?,
Roland Jahns'?, Karin Klingel'!, Ales Linhart'?, Bernhard Maisch?, William McKenna'3,
Jens Mogensen', Yigal M. Pinto'5, Arsen Ristic'é, Heinz-Peter Schultheiss'?,

Hubert Seggewiss'®, Luigi Tavazzi'?, Gaetano Thiene?, Ali Yilmaz?°,

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

Recommendation
10. All patients with clinically suspected myocarditis should be
considered for selective coronary angiography and EMB.

11. Tissue obtained from EMB should be analysed using hist-
ology, immunohistochemistry, and viral PCR (on heart

tissue and a blood sample).

EMB = zlaty standard v dg myokarditid

Eur Heart J 2013;34(33):2636-48.
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Unexplained cardiomyopathy
(Patient with LVEF < 50 %) *

l

Detailed history
for causes of
cardiomyopathy, review of

+ Complete blood count with differential

comorbidities, medications,
social history, drug or
substance use, cardiotoxin or

In patients with idiopathic DCM, a 3-generational family
history should be obtained to aid in establishing the
infectious exposure diagnosis of familial DCM

* Thyroid function tests
* Liver function tests
* Chest radiography

pregnancy,

* Echocardiography

* Electrocardiography (ECG)

« HIV

& Serum ferritin, Transferrin saturation

Initial diagnostic work up *

+ Metabaolic panel: serum electrolytes including calcium, magnesium, BUN, creatinine, HbA,c

Ischemic heart
disease work up

Ischemic
symptoms/
signs or risk

‘Acute decompensated CMP
requiring inotropic or MCS, or
Maobitz type || Znd degree or
higher heart block, sustained or Yes
symptamatic ventricular
tachycardia or failure to respond

to guideline based medical

management within 1-2 week:

\_

~

Endomyecardial biopsy for diagnosis of
giant cell /fulminant myocarditis

J

|

Further laboratory testing according to clinical suspicion

. Rheumatologic fcollagen vascular disease symptoms: serclogy for specific
suspected disease(s) such as lupus, RA, PAN; ESR, CRP

. Familial fHereditary DCM: Genetic testing

. Amyloidosis: SPEP/UPEP, tissue finvelved organ biopsy

. Substance abuse: Toxicology screen, drug/substance levels

. Infections: Specific serology, titers,cultures, stains, PCR

. Acromegaly: growth hormone, insulin-like growth factor levels

. For ather specific work up refer to specific CMP sections below

Further imaging testing according to clinical suspicion

. For patients over age 35, evaluation for ischemia may be needed ,
even in the absence of symptoms/signs of CAD or risk factors

L] Cardiac MR with T2 imaging :
For diagnosis: Infiltrative cardiomyopathies such as
hemaochromatosis, sarcoldasis, amyloldasis; congenital heart
disease; cardiac tumaors; myocarditis
For functional and viability assessment

- CT - CT of liver and abdomen in suspected cases of
hemechromatosis, amyloidasis; for evaluation of extracardiac
involvement, chest CT: for evaluation of sarcoidesis pulmonary
invalvement

. Other organ imaging: extracardiac invelvement of systemic ilinesses

4 v

~N

Endomyocardial Biopsy can be useful in patients
presenting with HF when a specific diagnosis is
suspectad that would influence therapy ; such as
cardiac hemochromatosis, sarcoidosis,
amyloidosis, Loffler endacarditis,
endomyocardial fibroelastosis; especially when
the diagnesis eannot be confirmed by other
diagnaostic modalities

\_

J

Circulation. 2016;134:e579-e646.
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Unexplained cardiomyopathy
(Patient with LVEF < 50 %) *

l

Initial diagnostic work up "
Complete blood count with differential
Metabaolic panel: serum electrolytes including calcium, magnesium, BUN, creatinine, HbA,c
Thyroid function tests
Liver function tests

Detailed history
for causes of
cardiomyopathy, review of
comorbidities, medications,
social history, drug or

In patients with idiopathic DCM, a 3-generational family
history should be obtained to aid in establishing the

substance use, cardiotoxin or h ) - Chest radiography
infectious exposure, diagnosis of familial DCM Fehacardioaraehi
pregnancy, Electrocardiography (ECG)
HIV

Serum ferritin, Transferrin saturation

Ischemic

Ischemic heart

symptoms/
signs or risk

disease work up

Acute decompensated

Endomyocardial biopsy for diagnosis of
symptamatic ventriculai

giant cell /fulminant myocarditis

to guideline based medil

management within 1-2)

No . c q c
Endomyocardial Biopsy can be useful in patients
i presenting with HF when a specific diagnosis is
Further imaging testing according to clinical suspicion 3 a
Further laboratory testing according to clinical suspicion *  For patients over age 35, evaluation for ischemia may be nesd§ SuspeCtEd that wou | d I nﬂ uence th €ra py o SUCh =
r\r. 8 8 ) P . even in the absence of symptoms/signs of CAD or risk factors d o h h s H d H
. Rheu'natoln.glc feollagen vascular disease symptoms: serclogy for specific . Cardiac MR with T2 imaging : caralac emocnrom atos | s’ sarcolaosi S,
. :um?‘“lided '5?_:*3‘5];:::_? Iup:s,‘Rﬂt,‘_F’i\N; e For diagnosis: Infiltrative cardiomyopathies such as I o d a L =2 .f;ﬂ d d t|
am'l'a sreciiary s faenetic ET n:‘ b hemochromatosis, sarcoldesis, amyloidosis; congenital heart amyloIlqaosls, Lotrier enaocaraits,
. Amyloidosis: SPEP,."UPF-_P. tissue finvolved organ biopsy disease; cardiac tumors; myocarditis . . . .
*  Substance abuse: Toxicology screen, drug/substance levels For functional and viability assessment endomyoca rdial ﬁbrOElaStOSIS; ESpECIBIIV when
- Infections: Specific serology, titfars,l;yltgres, stains, PCR . CT: CT of liver and abdomen in suspected cases of . . .
* i\ErDmegalv:gfuw‘th harmane, insulin-like growth factar levels hemochromatosis, amyloidaosis; for evaluation of extracardiac the d | agn osis cannot be conﬁ rmed by Other
= Forather speeific work up refer to specifie CMP sections below involvement, chest CT: for evaluation of sarcoidosis pulmonary . . .
vchvaneant diagnostic modalities

. Other organ imaging: extracardiac invelvement of systemic il

Circulation. 2016:134:e579-e646.



MASARYKOVA UNIVERZITA
LEKARSKA FAKULTA

U SV. ANNY

Vysledek EMB a prognoza

Predictors of Outcome in Patients With
Suspected Myocarditis

Ingrid Kindermann, MD: Michael Kindermann, MD: Reinhard Kandolf, MD: Karin Klingel, MD:
Burkhard Biiltmann, MD; Thomas Miiller: Angelika Lindinger, MD: Michael Bohm, MD

A B

” 1.0 i _Negative Inmunohistology w 10

£ T DALLAS negative

= — L .

s S 087 ML T .

P s s

g g —

° T 064 DALLAS positive

& Positive Inmunohistology 8

g B

8 0.4 S o0.4-

£ E

& 2

g 0.2 — Log-rank p < 0.001 g 0.2 - Log-rank p = 0.192

3 3

& $

L o0 ¥ T T L o0 r r y
0 40 80 120 0 40 80 120

Months after biopsy Months after biopsy

NO. AT RISK NO. AT RISK

Imunohistologie — na rozdil od prosté histologie — méla potencial pro
prognostickou stratifikaci

Circulation 2008;118:639-648.
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Maximum
75. percentil
Median
80 - 25. percentil
Minimum
60 -
g
¥ 40 H
1
b 7% d
L
20 -
0 0,765 < 0,001 < 0,001 < 0,001
0 mésicl 3 mésice 6 mésicu 12 mésicu

ZKMP DKMP ZKMP DKMP ZKMP DKMP ZKMP DKMP

ale hlediska prognozy se obé skupiny

(ZKMP a DKMP) nel

eVe

ISI

ly!

-

Kombinovany mortalitni endpoint

60 % 1

50 % A

40 % A

30 % A

20 %

10 % 1

0%

Vliv pritomnosti zanétu v myokardu
na vyvoj EF LK a prognozu

U SV. ANNY A

Ve skupiné se zanétem (ZKMP) doslo k
vétSimu zlepseni EF LK nez ve skupiné bez

zanétu (DKMP)

Vyskyt kombinovaného mortalitniho
endpointu (95% 1S)

DKMP

DKMP (N = 126) 6 mésicl

—— ZKMP (N = 86)
Log-rank test: p=0,758

1 rok
2 roky
3 roky
4 roky
5 let

(N=128)
0,8% (0,0%; 2,3%)
3,5% (0,1%; 6,8%)

13,6% (6,6%; 20,5%)

21,9% (12,5%; 31,3%)

35,2% (20,9%; 49,4%)

48,2% (27,6%; 64,9%)

ZKMP
6 mésicu
1 rok
2 roky
3 roky
4 roky
5 let

(N =386)

4,7% (0,2%; 9,1%)
8,5% (2,5%; 14,6%)
13,6% (5,6%; 21,6%)

20,8% (10,0%; 31,6%)
24,0% (12,0%; 36,0%)
34,5% (17,5%; 51,6%)

12 24 36 48 60

Cas (mésice)
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a casné zmeény EF LK na prognozu

100 % - — _
DKMP, zlepseni EF 0 <10 % (N = 89)
—— DKMP, zlepseni EF 0 210 % (N = 29)

ZKMP, zlepseni EF 0 <10 % (N = 34)

£ 80% - —— ZKMP, zlepseni EF 0 2 10 % (N = 42)

g Log-rank test: p = 0,008

O

c

o

=

E 60 % -

2

o

=

:

£ 40 % -

[

g

o

=

N

c

T 20% -

0

c

<

=

2

D 0/0 1 1 1 1 1
0 12 24 36 48 60

Cas od kontroly po 3 mésicich (mé&sice)

Skupina ZKMP s casnym zlepSenim EF LK méla nejlepsi prognozu
Skupina ZKMP bez casného zlepseni EF LK méla nejhorsi progndzu
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Jakeé jsou terapeutické moznosti
zalozené na vysledku EMB?

Virus -
/ . M \
/ \ acute MC chronic MC/DCM | | Coxsackievirus + Parvovirus+
Adenovirus + '
haracterisati
LVEF>55% LVEF<55% } quantification 1 v
- genetic biopsy
1 1 gene profile | immunohistology | | predisposition analysis
/ 11\ | | .
Serum IFN level viral load
| Healed MC DCM TLR-mutation mRNA+
. . . CCRS5 genotype miRNA profile
giant eosino- | sarcoi- auto- CD3>10/mm? . 4 . . .
1 cell phile | dosis [| immune |+ CD45R0>45/mm? miRNA profile inflammation CD3>10/mm
MC MC MC Perforin+>2.9/mm? v
genetic l gene profile
testing w—/ 1 v
+ ) - anti-viral therapy
l immunosuppressive 7
specific therapy 1
symptomatic CHF immunosuppressive - Corticosteroids Telbivudine?
therapy therapy therapy - Azathioprine Interferon-b new drugs?
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Jake jsou terapeutické moznosti
zalozeneé na vysledku EMB?

EMB

\

\.

f’ acute MC chronic MC/DCM
clfaracterisation
antification
gene proflle I immunohistology
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Giant Cell myocarditis

Proportion surviving

A prospective study of biopsy-proven myocarditis:
prognostic relevance of clinical and aetiopathogenetic
features at diagnosis

Alida L.P. Caforio'™, Fiorella Calabrese?, Annalisa Angelini?, Francesco Tona', Annalisa Vinci',

Stefania Bottaro!, Angelo Ramondo!, Elisa Carturan?, Sabino lliceto!, Gaetano Thiene?,
and Luciano Daliento’

Histological type
A Others
O Active lymphocytic
O Borderline myocarditis

061 ¢ 0 Giant cell myocarditis

P=0.004
0.4+
_0
0.2+
0.0 T T T
0 100 200 300

Follow-up (months)

Eur Heart J 2007;28:1326-1333.
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Circ Heart Fail. 2013;6:15-22.
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Diagnosis, Treatment, and Outcome of Giant-Cell
Myocarditis in the Era of Combined Immunosuppression

Riina Kandolin, MD; Jukka Lehtonen, MD: Kaisa Salmenkivi, MD: Anne Riisinen-Sokolowski, MD:
Jyri Lommi, MD: Markku Kupari, MD

Table 1. Immunosuppressive Treatment of the 26 Patients With Biopsy-Diagnosed GCM

Corticosteroid + Azathioprine + Cyclosporine 17 (65%)

Corticosteroid + Azathioprine 4 (15%)

Corticosteroid + Azathioprine + Muromonab + Gammaglobulin 1 (4%)
Corticosteroid + Azathioprine + Myocophenolate mofetil 1 (4%)
Corticosteroid + Cyclosporine+ Myocophenolate mofetil 2 (8%)
Corticosteroid + Cyclosporine + Azathioprine/Methotrexate* 1 (4%)

Event-free survival

Giant Cell myocarditis

U SV ANNY

1.0
0.8 5 Survival
0.6 l Survival free
of transplant
0.4 -
0.2 -
0.0 =
i | | | | |
0 20 40 60 80 100

Time (months)

Circ Heart Fail. 2013;6:15-22.
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Lymfocytarni myokarditida

Immunosuppressive treatment for myocarditis: a meta-
analysis of randomized controlled trials
Cong Lu®, Fang Qin?, Yafei Yan? Tong Liu?, Jing Li® and Hang Chen?

= 9 studii (celkem 342 nemocnych lécenych IS a 267 Iécenych HF-th)

Vyvoj LVEF

Immunosuppressive Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI Year IV, Fixed, 95% CI
Parrillo JE (1989) -0.01 0.096 27  0.03 0.077 32 16.8% —0.04 [-0.08,0.00] 1989 —
Camargo PR (1995) 0.23 0.11 41 0.02 0.07 9 165%  0.21[0.15,0.27] 1995 —=—
Mason JW (1995) 01 0.1 54 0.07 0.15 35 16.5%  0.03[-0.03,0.09] 1995 e
Wojnicz R (2001) 0.2 0.07 28 0.06 0.09 30 16.9%  0.14[0.10,0.18] 2001 —-—
McNamara DM (2001) 0.16 0.12 33 015 0.6 29 16.1%  0.01[-0.06,0.08] 2001 T
Frustaci A (2009) 0.19 0.071 43 -0.06 0.044 42 17.2% 0.25[0.22,0.28] 2009 o
Total (95% CI) 226 177 100.0% 0.10[-0.00,0.21] e

Heterogeneity: Tau? = 0.02; Chi® = 166.36, df = 5 (P < 0.00001); /* = 97%

Test for overall effect: Z = 1.89 (P = 0.06) -02-0.1 0 0.1 0.2

Favours control Favours experimental

Immunosuppressive treatment versus conventional treatment on the outcome of long-term left ventricular ejection fraction (LVEF).

Journal of Cardiovascular Medicine 2016;17:631-637



Yy,
P Ay,

MASARYKOVA UNIVERZITA  Immunosuppressive treatment for myocarditis: a meta-
¢ LEKARSKA FAKULTA  analysis of randomized controlled trials
Cong Lu?, Fang Qin? Yafei Yan® Tong Liu? Jing Li® and Hang Chen?

s u*-Vf:_u;_'

5 e
Uirag pE¥ \/ RRNF
V DRINE

Vyvoj LVEDD

Immunosuppressive Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI| Year IV, Fixed, 95% ClI
Parrillo JE (1989) 1.3 59 22 -1 5 29 20.0% 2.30[-0.76,5.36] 1989 a
Camargo PR (1995) -14.26 5.6 41 -4 364 9 20.0% -10.26 [-13.19,-7.33] 1995
Mason JW (1995) 0 8922 49 -5 6.87 35 19.9% 5.00[1.76,8.24] 1995 -
Wojnicz R (2001) -12.7 5.79 28 -6.1 6.79 30 19.9% -6.60 [-9.84, -3.36] 2001
Frustaci A (2009) 14 4.38 43 52 49 42 20.2% -19.20[-21.18,-17.22] 2009
Total (95% CI) 183 145 100.0%  -5.79[-15.30, 3.72]
Heterogeneity: Tau? = 115.55; Chi? = 229.14, df = 4 (P < 0.00001); /* = 98% ‘ ‘ ' ‘ ‘
Test for overall effect: Z=1.19 (P =0.23) =50 =25 0 25 50

Favours experimental Favours control

Immunosuppressive treatment versus conventional treatment on the outcome of long-term left ventricular end-diastolic diameter (LVEDD).

Prognoza
Immunosuppressive Control Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI

Parrillo JE (1989) 9 49 5 52 11.1% 2.12[0.66,6.83] 1989 e
Latham RD (1989) 11 23 11 29 14.2% 1.50[0.49, 4.55] 1989 —t—
Camargo PR (1995) 4 4 0 9 2.0% 2.28[0.11, 46.13] 1995 —
Mason JW (1995) 15 64 15 47 37.1% 0.65[0.28,1.52] 1995 —-
Miri¢ M (1996) P) 26 3 8 11.9% 0.14[0.02, 1.06] 1996 —
McNamara DM (2001) 6 33 3 29 7.3% 1.93[0.44, 8.52] 2001 B
Wojnicz R (2001) 8 35 8 39 16.4% 1.15[0.38,3.48] 2001 T
Total (95% CI) 271 213 100.0% 1.08 [0.69, 1.71]
Total events 55 45
Heterogeneity: ChiZ=7.71, df = 6 (P = 0.26): /2 = 22% : ’ ’ ’
Test for overall effect: Z=0.34 (P =0.74) 0.001 0.1 1 10 1000

Immunosuppressive Control

Immunosuppressive treatment versus conventional treatment on the outcome of rate of death or transplantation. Size of squares corresponds to th:



Current Diagnostic and Treatment Strategies N SVANNY A '
for Specific Dilated Cardiomyopathies AN

A Scientific Statement From the American Heart Association

Key Diagnostic and Management Strategies for
Myocarditis

Recommendations With Strong Level of Consensus for
Myocarditis

EMB should be performed in those patients with
clinically suspected unexplained acute myocarditis
who require inotropic support or MCS and those
with Mobitz type 2 second-degree or higher heart
block, sustained or symptomatic ventricular tachy-
cardia, or failure to respond to guideline-based
medical management within 1 to 2 weeks (Level
of Evidence C).

Recommendations With Uncertainty for Myocarditis
1. EMB may be considered in those patients with clini-
cally suspected myocarditis who meet the criteria
listed in Table 32*8 (Level of Evidence C).

Treatment of Myocarditis

Myocarditis that presents as DCM should be treated per
current guidelines for systolic HF.1® Individual trials and a
meta-analysis suggest that Immunosuppression is gener-
ally not indicated for the management of acute lympho-
cytic myocarditis in adults. In cases ot giant cell myocar-
ditis, cardiac sarcoidosis, or eosinophilic myocarditis,
treatments directed at modifying the immune response
should be considered.?31:2%8

Circulation. 2016;134:e579—-e646.
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Immunosuppressive Therapy
Improves Both Short- and Long-Term
Prognosis in Patients With Virus-
Negative Nonfulminant Inflammatory
Cardiomyopathy

100- :
= ==+ Immunosuppression
3_' 80- — No Immunosuppression
2
>
E 60+
)
3 40-
<
g 201 P=0.043
w
c T T T T 1 80'
0 20 40 60 80 100 . P=0.036 .
Follow-up (months) " :
i P<0.0001 P<0.0001
!mmunosuppress!on 90 62 29 9 3 1 60- } { } i
No immunosuppression 90 71 28 9 4 1

Baseline Follow-up Baseline Follow-up

No immunosuppression Immunosuppression

Merken et al. Circ Heart Fail. 2018;11:€004228. DOI: 10.1161/CIRCHEARTFAILURE.117.004228
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Jake jsou terapeutické moznosti
zalozené na vysledku EMB?

Protivirova lécba
—
/ \

Coxsackievirus + Parvovirus+
Adenovirus + '
genetic biopsy
predisposition analysis
¥ v
Serum IFN level viral load
TLR-mutation mRNA+
CCR5 genotype miRNA profile
miRNA profile inflammation CD3>10/mm?
v
l I gene profile

anti-viral therapy

l v
Telbivudine?
Interferon-b new drugs?
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Betaferon in chronic viral cardiomyopathy (BICC) trial: Effects
of interferon-p treatment in patients with chronic viral
cardiomyopathy

Heinz-Peter Schultheiss' - Cornelia Piper3 - Olaf Sowade” - Finn Waagsteins .
Joachim-Friedrich Kapp4 - Karl Wegscheiderb + Georg Groetzbach* -

Matthias Pauschinger]‘_" - Felicitas Escher'? + Eloisa Arbustini® - Harald Siedent()p" .
Uwe Kuehl!-?

Response variable Treatment effect
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Odds ratio IFN-B-1b vs. Placebo (adjusted for strata)

p (two-sided)

Overall response (virus elimination, primary) 2.33
NYHA improvement
Week 0-12 3.19
Week 0-24 2.08

ZAVERY
" |FN-B-1b vede ke snizeni virové naloze

0.0487

0.013
0.073

" Ma pozitivni efekt na kvalitu zivota a NYHA klasifikaci

* Nema vliv na vyvoj LVEF a prognézu

Clin Res Cardiol. 2016 Sep;105(9):763-73
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Shrnuti

= EMB ma své misto v dif. dg. DKMP, zejména v dg. myokarditid

= EMB umozni lepsi prognostickou stratifikaci RODCM
(nejrizikoveéjsi skupinou je skupina se zanétem bez zlepseni EF
LK v prvnich trech mésicich)

= Vysledek EMB ma vyznam pro nacasovani terapeutickych
krokul (implantace ICD/CRT, indikace HTx)

= U nékterych , jen EMB-odlisitelnych typt“ myokarditid jsou
presvédcivé dukazy pro imunosupresivni lécbu

= Na presvedciva data u lymfocytarnich myokarditid zatim
cekame
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Dekuji za pozornost!




