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PE3IOME

MuokapAuThT C€ Ompenens Karo Bb3IMajeHHe
Ha MuoKapna. ToBa e 3abonsiBaHE C MHOTO
pa3IMYHU JUIA 110 BpeMe Ha KIMHWYHATa KapTUHA.
Knuananoto mpencraBsHe € CHIIHO TPOMEHIIHBO
B JIMAalia3oH OT AacCUMITOMAaru4Ha 1O OBp30
nporpecupaiia u QaraiHa KOHIECTHBHA ChbpleuHa
HEJOCTaThYHOCT. MUOKapAUTHT € TNPUUYUHHUTEI
Ha 2-42% ot BHe3amHaTa CBHpAECYHA CMBPT MpHU
MJIaJM XOpa Bh3 OCHOBA Ha JaHHU OT aytorcud (1).
W3non3BaHero Ha ChbpJEUEH MAarHUTEH PE30HAHC
pas3iIMpsBa Bb3MOKHOCTHUTE 3a HEMHBAa3MBHA OLIEHKA
Ha MHOKapAHOTO BB3MAJIEHWE U OTBOPU HOBHU
I'BTUIIA 32 CTpaTU(UKALNS HA PUCKA P TALUEHTH.

KiuouoBn  aymm:
JIUArHOCTHKA, JICUCHUE

MHOKapAUT, Bb3IIAJICHUCE,

Mnoxapz[mm € BB3MAIUTENHO 3a0o0IsiBaHe
Ha CBPIETO, TMPH KOETO KIMHUIHOTO
CBCTOSTHME W TPOTHYAHETO 3aBUCH OT TOBA JAJH
CM€ U3MPABEHH TPeJl MAIUEHT C OCTPO Bh3MATICHUE
WIK B MOJOCTpa Wi XpoHuuHa (asza. Hait-uectust
CHMIITOM TIPH OCTPHS MUOKapIHUT € IphbjHa 0O0JKa,
MOBEYE MU IMO-MAJIKO TOM00HA HA CHUMITOMHUTE
MPU OCTBP KOPOHAPEH CHHAPOM; MOHSKOTa MOXKEM
Ja BHIMM OBP30 TpOrpecupaHe KbM ChbpleuHa
HEIOCTaTPYHOCT W JIOPH KapJHOTCHEH IIOK,
37I0KaUECTBCHN apUTMUM WJIM BHE3aIllHa ChpleuHa
cMBpT. [lalMeHTuTe ¢ MOMOCTPH WM XPOHHYHH
dbopMu Ha OoMecTTa MO-CKOPO CE€ TIPEICTABST CHC
ChpJleuHa HEIOCTATHYHOCT UIIM CHMIITOMH, CBBP3aHH
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ABSTRACT

Myocarditis is defined as the inflammation of the
myocardium. It is an illness with many different
faces at the time of clinical presentation or suspicion.
The clinical presentation is highly variable ranging
from asymptomatic to rapidly progressive and fatal
congestive heart failure. Myocarditis accounts for
2-42% of sudden cardiac deaths in young adults based
on the autopsy data (1). Use of cardiac magnetic
resonance expanded the possibilities of the non-
invasive assessment of myocardial inflammation and
opened new ways for risk stratification of patients.

Keywords: myocarditis, inflammation, diagnosis,
treatment

yocarditis is an inflammatory heart disease,

where clinical presentation and course depend
on whether we face a patient with acute inflammation
or during subacute or chronic phase. The most
common symptom of acute myocarditis is chest
pain more or less similar to the symptoms of acute
coronary syndrome; sometimes we can see rapid
progression into heart failure and even cardiogenic
shock, malignant arrhythmias or sudden cardiac
death. The patients with subacute or chronic forms
of the disease are rather presenting with heart failure
or symptoms associated with various arrhythmias.
Clinical suspicion for the diagnosis is essential, in
conjunction with the appropriate diagnostic methods
that exclude other diseases and possibly identify the
cause of cardiac inflammation. In most cases the
therapy is symptomatic and depends on symptoms
and clinical presentation. Prognosis of patients in
the acute phase is difficult to predict, but in most
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C pa3nMuHM apuTMuUM. KIMHMYHOTO CBHMHEHHE
3a JMarHo3ara € OT CBhIIECTBEHO 3HAYEHUE, BBHB
KOMOMHAIMA ¢ MOAXOMSIIN JUArHOCTHYHH METOJH,
KOWTO M3KJIIOUBAT APYTH 3a00JSIBaHMs U EBEHTYAIHO
YCTaHOBSIBAT IPUYMHATA 3@ CbPICYHOTO Bb3MAJICHHE.
B moBeueTo ciaydam J€4EHHETO € CHMITOMaTHYHO
U 3aBUCH OT CHUMIOTOMHUTE M  KIMHAYHOTO
npencrassHe. [IporHo3ara Ha MalMEHTHTE B OCTpa
¢daza e TpyaHa 3a IpelIcKa3BaHe, HO B IOBEYETO
ciyyan e OmarompusTHa. Bwmopeku ToBa, mpH
HSKOM TIAllMEHTH BB3MAJICHHETO TIEPCUCTHpA U
MIPEMHHABA BBB BB3NAJINTENHA KapAUOMHUOIIATHS.
ToBa mepcucTHpaHe WM IPOTPECUs OO CHPACYHA
HEAOCTAaThYHOCT BEPOSTHO CE€ CIy4YBa MO-4€CTO IPHU
X0pa € TEHETHYHa IpeApa3loNIoKeHOCT. TpsoBa
CBIIO J1a CE UMa IIPEIBU]T, Y€ CITy4YanTe Ha MUOKAPIUT
KaTo MPUYMHA 332 BHE3AIIHA CMBPT IIPU MIIaIN X0pa,
OTKPUTH TpW ayTOIICMH, Bapupar 3HAYUTEITHO B
pasIuYHUTE Mpoy4uBaHust — Mexay 2 u 42% (1).
IIpennonara ce, u4e Haii-BaKHaTa INpUYUHA
3a MHOKApIUT € BHpPycHa WHGEKIUS W/ HIH
aBTOMMYHHU MexaHu3MH. Hail-uecto noknajBaHu
BUPYCH Ca EHTEpPOBUPYC, aJE€HOBUPYC, TPHUITHU
BHpYCH, YoBewku xepriec Bupyc-6 (HHV-6), Bupyc
Ha Enmaiie-bap, nuromeranoBupyc, BUpYC Ha
xeratut C u napBoBupyc B19. Jlpyru ernonorudnu
areHTH, HE3aBHCHMO [ Ca WHQEKIHO3HH HIIH
HeMH(EKIMO3HM, Makap W MHOTO Ha Opoii, ca
OTHOCHUTEIHO PEIKH.

JmarHocTukara Ha MHOKAapauTa HE € CIOXKHA
aKo MMa CBbMHEHHE W TNPH THIWYHO KIMHUYHO
npornyaHe. MuOKapauThT obade, MOxe Ja ce
MpeACTaBs HETUIIMYHO WM CaMO C JIEKH CUMIITOMU,
Wi oOpaTHOTO — C MHOTO TEKKO KIMHUYHO
CBCTOSTHHE, KapIUOT€HEH WIOK M 3JI0Ka4eCTBEHH
aputMuu. KnuHW4HaTa aparHosa ce OCHOBaBa Ha
nuarHoctTuyHu Metonu (aHamuesa, EKT, exorpadwus
u naboparopHu TecToBe). AKO  KIMHUYHOTO
CbMHEHHE OCTaBa, 3a OTBbPKAaBaHE HA JMAarHO3aTa
ce M3MOJI3BAT CHEUUAIHU METOIH - CHIOMHOKApIHA
ounoncusi, CMR, koponapna anruorpadus. Cropen
nperoprkutre Ha Working Group on Myocardial
and Pericardial diseases (PaGorHa rpyma BBpXy
MHUOKapIHH U NIEpUKapAHU 3a00JIsIBaHNs ), MOXKEM Ja
pasrpaHn4yM CIEIHUTE BUIOBE KIMHUYHU KapTUHU
Ha MUOKapIUT:

1. Octpa Oomka B TBHpPAWTE, IMEPUKAPAUTHA WU
IICEBIO-UCXEMUYHA, YECTO CIIEH CTOMAILIHO-YpEeBHA
WIN PEeCIMPaTOPHA BUPYCHA HHPEKIHS

2. HoBo Havano wau BiOLIaBaHE HA: IMCIHES B
MOKOW min npu (U3NUECKO HATOBApBaHE; ymMopa, C
nim 6e3 pU3HAIM Ha ChpAeYHa HEAOCTAThYHOCT
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cases it is favorable. However, in some patients the
inflammation persists and passes into inflammatory
cardiomyopathy. This persitence or progresion
to heart failure probably happens more often in
individuals with some genetic predisposition. We
should also keep in mind that the incidence of
myocarditis as the cause of sudden death in young
people found at autopsy varies dramatically in
different studies in the range between 2-42% (1).

It is suggested, that the most important cause of
myocarditis is viral infection and/or autoimmune
mechanisms. The most often reported viruses are
enterovirus, adenovirus, influenza viruses, human
herpes  virus-6  (HHV-6), Epstein-Barr-virus,
cytomegalovirus, hepatitis C virus, and parvovirus
B19. Other etiologic agents, whether infectious
or non-infectious, although many in number, are
relatively rare.

Diagnosis of myocarditis is not complicated if
suggested and provided a typical clinical course.
Myocarditis, however, may present atypically
or with only mild symptoms, or on the contrary —
with very severe clinical status, cardiogenic shock
and malignant arrhythmias. Clinical diagnosis is
based on first line diagnostic methods (anamnesis,
ECG, echocardiography and laboratory tests) and
if the clinical suspicion remains, we use special
methods (endomyocardial biopsy, CMR, coronary
angiography) to confirm the diagnosis. According
to the recommendations of the Working Group
on Myocardial and Pericardial diseases, we can
distinguish several types of clinical presentation of
myocarditis:

1. Acute chest pain, pericarditic, or pseudo-
ischaemic, often after gastrointestinal or respiratory
viral infection

2. New onset or worsening of: dyspnoea at rest or
exercise, fatigue, with or without heart failure signs
3. Subacute or chronic or worsening of: dyspnoea at
rest or exercise, fatigue, with or without heart failure
signs

4. Palpitation or unexplained arrhythmia symptoms,
syncope or aborted sudden cardiac death

5. Unexplained cardiogenic shock

ECG: image of myocarditis is nonspecific, often
with ST segment elevation similar to the changes in
the myocardial infarction. These, however, are rarely
accompanied by contralateral depressions. There
may be other non specific ST-T changes, various
arrhythmias, left or right bundle branch block.

Echocardiography: a basic examination, which
should be available for all patients with suspected
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3. TlomocTpa wnM XpOHHYHA WM BIIOIIABAHE HA:
JUCITHES B TIOKOM MJTH TIPU (PU3UYECKO HAaTOBAPBAHE;
yMopa, ¢ wWid 03 TpH3HANM Ha CBHpJCYHA
HEIOCTATHYHOCT

4. CobpruebueHe Wi HEOOICHUMH CHUMITOMH Ha
apuTMUS, CHHKON WJIA TpPeKbhCHATA BHE3aIlHA
ChpACYHA CMBPT

5. HeoOsicHuM KapIMOTreHeH 10K

EKI': wm300paxeHnero Ha  MHOKapAWTa €
HecrienmuduaHo, decto ¢ ST emeBanus, 1momoOHO
Ha TMpoMeHUTe npu wH(pPApKT Ha MHOKapma. Te
obade, pSAAKO ca MPHUAPYKEHU OT KOHTpajarepaHu
nenpecuu. Moxe na WMa JApYrH HecrernupuIHA
ST-T mpoMeHH, pa3IMIHA apUTMHH, OJTOKaaa Ha JIsB
WU TeceH OeapeH CHOIL.

Exoxkapauorpagusi: OCHOBEH IIpermiell, KOWTO
TpsiOBa ma OBJE MOCTHICH 32 BCHYKH IAIUCHTH
CbC CBMHEHME 3a MUOKapIuT. Moxe Ja ce OLeHU
m1o0aHaTa JIeBoKaMepHa (DYHKIIUS, KOETO BEPOSITHO
€ OT TOJIIMO 3HAYE€HHE 3a [T0-HATaThIIIHATA IIPOrHO3a
Ha nauueHra. J[pyru Bb3MOXHHM KOHCTAaTallMH ca
XHnepTpodus Ha JIsIBaTa KaMepHa CTeHa, TPUYMHEHA
OT OTOK, IIEPUKApPAEH W3JIUMB OT CBIBTCTBALL
HEPUKAPIUT.

JlaGopaTopHu uU3cJeIBaHUsl: THPCUM MPHU3HAIU
Ha Bb3MAJIEHUE, HEKPO3a Ha MUOKapAa U CbpJeyHa
HEJIOCTATHYHOCT. YECTO TPONOHUHBT € HOBULIEH TPU
octpu (POpMHU Ha MHOKAP/TUT, HO TOBA HE € U3UCKBaHE
3a IMarHOCTHKa Ha MuokapauT. EneBanusta Ha BNP
nmd NTproBNP mnpu cepaeuHa HeZoCTaTbUHOCT
MoKa3Ba TO-TeXKKa (opmMa Ha 3a00JSBAHETO.
Hecrneruduann npusHamy Ha OCTPO Bh3IMAJICHUC
MOTaT Jla IPUCHCTBAT B HAYaJOTO Ha 3a00JIIBaHETO
U TOAKpEensT JuarHo3ara. PyTHUHHO BHUpPYCHO
CEpOJIOTUYHO TECTBAHE HE C€ MPENnophUBa, Thid KaTO
TE3H TECTOBE MMAT MHOTO HUCKA CIIEIIU(PUIHOCT U HE
MMOKa3BaT HAJIMYKE Ha BUPYCHA HH(EKITUS B CHPIIETO.
B HiAkoum cnydau coenquanu3UpaHO CEPOIOTHYHO
W3CIICBAHE HAa AaBTOAHTUTENA 3a CbpPACYHU U
cnennpUIHN 32 MYCKYJIUTE aBTOAHTUTEHH MOXKE J1a
OBbJIe OT mOI3a.

MaruutHuar pe3sonanc (MP) nHa cwpuero
pasmmpsBa BB3MOXKHOCTATE 3a  HM300pakeHHe
Ha MHOKapnaa, TO3BOJNISIBAWKH HE CaMoO OIIeHKa
Ha JIeBOKamMepHara (yHKIHS, HO CBIIO Taka W
OTIpeNesiHe Ha XapaKTePHCTUKUTE Ha ChpACYHATA
THKaH — HATHIMETO Ha MUOKapIHU Oene3n/Gpudpo3a/
HEKpo3a WK OTOK. [IpobneMsbT €, e JOCTBITHOCTTA
0 PYTUHECH HPETIIC] Ha MAIMCHTH € OTpaHUYCHA.

myocarditis. We can assess global left ventricular
function, which is probably of great importance for
the further prognosis of the patient. Other possible
findings are hypertrophy of the left ventricular wall
caused by edema, pericardial effusion by concomitant
pericarditis.

Laboratory tests: we are looking for signs of
inflammation, myocardial necrosis and heart
failure. Troponin elevation is common in acute
forms of myocarditis, but it is not a requirement for
the diagnosis of myocarditis. Elevation of BNP or
NTproBNP in heart failure indicates a more severe
form of the disease. Non-specific signs of acute
inflammation may be present at the beginning of
the disease and support the diagnosis. Routine viral
serology testing is not recommended, those tests have
very low specificity and do not show the presence of
viral infection in the heart. Sometimes a specialized
serological testing of autoantibodies against cardiac
and muscle-specific autoantigens may be helpful.
Cardiac magnetic resonance imaging expands the
view of the myocardium, allowing not only the
assessment of left ventricular function, but also
specification of the characteristics of the cardiac
tissue - the presence of myocardial scar/fibrosis/
necrosis or edema. The problem is that availability
of a routine examination of patients is limited.

Magnetic resonance expands the possibilities for
the diagnosis and treatment of cardiac diseases with
a new and broader view and allows risk stratification
of patients. The presence of late gadolinium
enhancement in myocardium generally indicates the
area with scar/fibrosis. Even though these findings
appear also in patients after myocardial infarction
or in patients with other forms of cardiomyopathy.
There is an increasing evidence documenting the
presence of myocardial fibrosis as a factor of worse
prognosis of patients (5).

In the study of Griin (2) published in 2012 it
has been documented that the presence of late
gadolinium enhancement (LGE) is associated with
worse prognosis of patients with biopsy-proven
myocarditis. In this study, patients with biopsy-
proven acute myocarditis and cardiac magnetic
resonance in acute phase were followed for 5 years.
LGE was present in approximately half of the 205
patients and in the follow up the incidence of sudden
cardiac death, heart failure and overall mortality was
significantly higher in this group. The conclusion of
this study was that the presence of LGE is the best
independent predictor of death in patients with viral
myocarditis. In this population the all-cause
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MarHuTHUST PE30HAHC Pa3lINpsBa BE3MOXKHOCTHTE
3a JWarHOCTUKAa W JICYEHWE Ha CBPJACYHHU
3a00JIsIBaHMS C HOB U MO-IIUPOK TOTJIE]] U II03BOJISIBA
CTpaTU(UKaAIMITa Ha pHCKAa HA IalUEHTHTE.
HanmuueTo Ha 0TCpoYeHO HATPYIBaHE Ha TJJOJHHAN
B MHOKapJa OOMKHOBEHO TIOKa3Ba o00OJacTra ¢
Oener/pubpo3a. Bwempekn TOBa, Te3W JaHHU
MPUCHCTBAT CHINO W IPH MAIUEHTH Cliea WHPapKT
Ha MUOKap/ia WK MPU NalMeHTH C APYTH POPMH Ha
kapauomuonarus. Mima Bce moBede JTOKa3aresicTBa,
JOKYMEHTHpAIld Haluduero Ha wuH(}apKT Ha
¢hubpoza xaro (akTop 3a IMO-JIOIIHM TPOTHO3H Ha
ranueHTuTte (5).

B npoyusaneTo Ha Griin (2), mybnukysano mpe3 2012
I. € JOKYMEHTHPAHO, Y€ HAIMYHETO Ha OTCPOUYEHO
HatpynBane Ha ragonuauii (LGE) ce cBBp3Ba C
Mo-JIoIIa TMPOTHO3a TPW TMANHUEHTH C OWOIICHYHO
JIOKa3aH MHOKapauT. B ToBa mpoydBane, ManueHTn
C JI0Ka3aH ¢ OMOMCHS OCTHP MHOKapIUT U ChpAcUeH
MarHuTeH pe30HaHC B ocTpa (pa3a ca mpocieneHu B
npoabipkeHue Ha 5 roquau. LGE mpuchcTBa B 0K0II0
nosioBrHAaTa OT 205 manueHTn 1 Ipy MpoCieAsBaHe
Ha cCcIydyauTe Ha BHE3allHa ChpJeYHAa CMBPT,
ChbplleuHaTa HeIOCTATHYHOCT M 001[aTa CMBPTHOCT €
3HAYUTEITHO MT0-BUCOKA B Ta3H TPyIa. 3aKJIFOYEHUETO
OT TOBa HW3CJIe/BaHE €, ue MpuchcTBueTo HA LGE ¢
Hall-HEe3aBUCHM NPEAUKTOP 38 CMBPT MPH MAUEHTH
C BUPYCEH MHOKApAWT. 3a Ta3u MOMmynanus olIiara
CMBPTHOCT (110 KakBaTo U Aa € mpuumnHa) e 19.2%,
ChpA€YHaTa CMBpPTHOCT € 15%, a BHe3amHara
coepreuna cMbept (BCC) ce nabmonaBa npu 9.9%
OT TAIMEHTUTE MPH MPOCICIsIBaHE B MPOIBIDKCHUE
Ha 4.7 ronmuHu. BcHukM TNAlMEHTH ChC CHpJICYHA
CMBPTHOCT U BHE3aIHa ChPJIeYHa CMBPT Ca B IPyIa,
kosito uMa 3HauuTenHo LGE. Exun ot unTepecHuTe
(bakTH OT TOBa MPOYYBAHE €, Ye BCUYKH MAIIMCHTH
ca uWManu OWOICHYHO JI0OKa3aH MHUOKApAWT, HO
caMoO TIOJIOBHHATAa OT TAX Ca UMM TOJOKHUTEITHO
OTCPOYEHO HATpyIBaHe Ha rajonunHwuii. [lanuentruTe
B rpynara ¢ LGE ca umanu 3HaYUTENHO MO-HUCKA
JIeBOKaMepHa (pakinus Ha W3TIACKBaHE, IIO-
JTUIIaTHpaHa JisiBa KaMepa W B TOBa OTHOIICHHE
M0-BHCOKaTa WM CMBPTHOCT M 3a00lieBaeMOCT
W3MIeXKIa JIOTWYHA. BBIOpeku ToBa, aBTOPHTE
MoT4epTaBar MpeAUMHO (pakTa, 4e CMBPT HACTHIIBA
Y TIpY TAIEHTH ¢ HOpMallHa WJIM JIEKO HaMaJeHa
neBokamepHa (yskims. pyr wHTEpeceH (akT e,
Ye KpUBUTE Ha CMBPTHOCT B JIBETE T'PYIH 3all0YBaT
Jla ce pa3MHHABaT JIBEe TOAMHHU cliel quarnosara. He
ce CIIOMEHaBa KOJKO BHHMATEIHO Ca IPOCIEeNeHU
MalMeHTHTe 10 OTHOIIeHWEe Ha TMpOoMsSHA Ha
JeBoKaMepHara (YHKIHS W IPYTH MapaMeTpH o
BpeMe Ha IIPOYIBAHETO.
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mortality was 19.2%, cardiac mortality was 15%,
and sudden cardiac death (SCD) occurred in 9.9%
of patients during follow-up of 4.7 years. All patients
with cardiac mortality and sudden cardiac death were
in the group which had a significant LGE. One of the
interesting facts from this study is that all patients
had biopsy-proven myocarditis, but only half of
them had positive late gadolinium enhancement.
Patients in the group with LGE had significantly
lower left ventricular ejection fraction, more
dilated left ventricle and in this respect their higher
mortality and morbidity seem logical. However, the
authors highlight mainly the fact that death occurred
also in patients with normal or slightly reduced
left ventricular function. Another interesting fact is
that the mortality curves in the two groups started
to diverge two years after the diagnosis. It is not
mentioned how closely were patients followed in
respect to change of left ventricular function and
other parameters during the study.

Coronary angiography: in most patients where
ECG changes and clinical symptoms are suspicious it
is necessary to exclude acute myocardial infarction.
In patients presenting with the sings of heart failure
this is also a part of basic diagnostic procedures to
rule out an ischemic etiology.

Endomyocardial biopsy is considered to be the
gold standard in the diagnostics of myocarditis, but
it still remains an invasive procedure with relatively
low availability. In a clinical practice it is used only
in cases where there is a complicated course of
the disease, for patients with low ejection fraction
and heart failure signs or malignant arrythmias.
Histological criteria are well established and
nowadays complemented by immunohistochemical
methods and also by direct detection of wviral
genome in biopsy samples. However, most patients
with acute myocarditis with benign course of the
disease and good prognosis are not candidates for
endomyocardial biopsy. Endomyocardial biopsy
plays an important role in exclusion of active viral
infection of the heart and thus it is necessary for all
patients before starting with imunosupresion or other
imunomodulation therapy.

Treatment: Treatment strategy in most patients
with acute myocarditis is symptomatic, sometimes
only with observation and monitoring during
the acute phase of the disease. In case of signs of
progressive heart failure, specific treatment, mostly
immunosuppressive or immunomodulatory, is used
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Koponapna  anrmorpadmsi: 1npu  MOBEUETO
nanueHTH, npu kouto wuma EKI mnpomenu wu
KIMHAYHATE CHUMITOMH Ca CbMHUTEIHH, €
HEOOXOOMMO Ja C€ M3KIIOYM OCTPUS MHUOKApIEeH
uHbapkT. Ilpy nauneHTH ¢ MpU3HALM 3a ChpleYHA
HEIOCTaThYHOCT TOBA CBIIO € YaCT OT OCHOBHHUTE
JUAarHOCTMYHM TPOLENypH, 3a Ja C€ HU3KIIOUYH
HNCXEeMHUYHA €THOJIOTHS.

EngomuoxapaHara GuMonicusi ce cyura 3a 3JaTeH
CTaHIApT B JUArHOCTHKAaTa Ha MHOKApAWT, HO TS
BCE OIIe CH OCTaBa HHBAa3MBHA IPOLEAYpPa ChC
CPaBHHMTEIIHO HHUCKa IOCTBIHOCT. B KiInHn4Hara
[IPAaKTHKa Ce M3IO0JI3Ba CaMO B CIIydad KOraro uma
CJIOHO NPOTHYaHE Ha 3a00JSIBAHETO, 3a MALMEHTH
¢ HUCKa ()pakuus Ha M3TIACKBaHE M IPU3HALM Ha
CbplleyHa HEAOCTaTbYHOCT WM 3JI0Ka4eCTBEHH
apuTMHU. XHUCTOJOTMYHHMTE KpPUTEPHUH ca ao0pe
YCTaHOBEHH W B MJHEIIHO BpEeME Ce€ JOIbJIBar
OT HWMYHOXHCTOXUMHYHH METOAHM, & CBIIO W
MTOCPEACTBOM IUPEKTHA IETEKITUS HAa BUPYCEH TEHOM
B OmoricmuHnTe mpoOu. Bempekn TOBa, moBeueTo
MAIMEHTH C OCTHP MHOKApPAUT C J0OPOKauECTBEHO
npotryaHe Ha 3abonsBaHeTo W 1qo0pa MpOrHO3a
HE ca KaHAWJaTh 3a EeHJAOMHOKapaHa OWOTCHS.
Ennomuokapnnara Ouomncus urpae BakHa poOJis
32 HW3KIIOYBAaHE HAa AaKTWBHA BHPYCHA HHQEKIHS
Ha CBHpPUETO W 3aToBa € HeoOXomuMa 3a BCHYKH
MalMeHTH, MpeAd 3amo4YBaHe Ha HMMYHOCYMpecus
WM Jpyra IMyHOMO/IYJTIallMOHHA TepaIusl.

Jleuenue: CtparerusiTa Ha JieueHHE NMPH MOBEUETO
MAlMEeHTH C OCTHP MUOKAPIUT € CUMITOMATHYHa,
MOHSIKOTa CaMO C HAaOMIOICHHE U KOHTPOI [0 BpeMe
Ha ocTpara ¢a3za Ha bonecTra. B ciyvaii Ha mpu3Hanu
Ha TPOrpecMBHa ChpAEYHA  HEAOCTATHUYHOCT,
ce M3MOJI3Ba CHEUU(PUYHO JICYCHUE, TPEIUMHO
WMYHOCYNIPECUBHO WM  HMYHOMOIYJIHPALIO,
cien BepuUKaAMsA C EHJAOMHOKapaHa OWOIICHS.
Jleuenuero Ha ChpIeYHA HENOCTATHYHOCT ce Oa3upa
Ha HACTOSIIIATE HACOKH, CaMO TIPH MHOTO ocTpa (haza
“Ma HSKOW ChOOpaKeHUs 3a pPaHHO H3IOJI3BaHE Ha
Oera-6okepu. Te He TpsOBa 1a ce U3MOM3BAT, OCBEH
aKo He € HeoOXOAMMO; HSAKOW JaHHU IIpeAroiarar
BB3MOXXHOCT 3a Pa3BUTHE Ha OCTPO CHPACYHO
BB3MAJICHNE. 3a pa3lInKa OT TOBA, CIIe/T yIIPABICHUETO
Ha ocTtpara (aza, murcara Ha OeTa-OJIOKEpH IPH
JICYEHUETO C€ CUUTa 332 HETaTWBEH MPOTHOCTUYCH
(hakrop.

B ciydaii Ha mporpecupane 10 KapJAUOTeHEH 10K Te-
3W MAIMEeHTH ca KaHIUAATH 32 MEXaHWIHA TTOJKpera
W ChpAeYHA TpaHCIUIaHTanus. WHaukanuuTte 3a
AMIUIAHTAIlUsl Ha  KapAwoBepTep-nehudpmiaTop

after endomyocardial biopsy verification. Treatment
ofthe heart failure is based on current guidelines, only
in the very acute phase there are some considerations
about the early use of beta-blockers. They should
not be used unless necessary, as some data suggest
the possibility of progression of acute cardiac
inflammation. In contrast, after the management of
the acute phase, the lack of beta blockers in treatment
is considered to be a negative prognostic factor.

In case of progression to cardiogenic shock these
patients are candidates for mechanical support and
heart transplantation. Indication for implantation of
ICD or cardiac resynchronization therapy are based
on the current criteria.

CASE REPORT OF A YOUNG ATHLETE

A 22-year-old man, professional player in the
national ice-hockey league, suffered prolonged
severe chest pain during a training camp in Turkey.
A few days before, he retrospectively reported
symptoms suspicious of a gastrointestinal virus
with mild fever. He was admitted in the emergency
department for observation. Despite the obvious
pathological changes on the ECG, a diagnosis of
acute bronchitis was suspected and a battery of
intravenous treatment including corticosteroids,
non-steroidal anti-inflammatory drugs, antibiotics
— 3rd generation cephalosporin, antihistaminic and
non-opioid analgesic were administered. As the
symptoms disappeared, the patient was discharged
next day without any further recommendations.
After returning to the Czech Republic he underwent
a new medical consultation and was admitted to the
hospital again, because of troponin elevation. ECG
was again reported to be normal and nuclear imaging
was performed probably in search for the signs of
ischemia in a patient with troponin elevation. Finally,
the description of hypoperfusion of the anterior
wall led to a recommendation to undergo coronary
angiography.

The patient was asymptomatic and two weeks after
the acute symptoms was referred to our cardiology
clinic with some doubts whether to undergo an
invasive procedure. The ECG from the acute phase
showed clear pathologic repolarization changes and
still, after a period of two weeks, the ECG was not
normal (Fig. 1).

Troponin was normal and there were no signs of
inflammation in the blood tests. He had a normal
echocardiogram with normal systolic and diastolic
left ventricular function. We considered the next steps
and finally, because of high suspicion of myocarditis,
the patient underwent a cardiac magnetic resonance
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(ICD) nnu cbpieyHa pecHHXpOHHU3HMpAILa Tepanus
ce 0a3upar Ha HACTOALIUTE KPUTCPHH.

KJIMHUYEH CIYYA HA MJIAJL CIIOPTUCT
22-romuiieH  MBX,  npodecroHaleH — urpad
B  HalMOHAaJHAaTa  XOKeWHa  JWra, cTpaja
MPOABDKUTEIIHO OT TeXKa OO0JKa B THpPAHTE IO
BpeMe Ha TpeHupoBbueH Jarep B Typuus. Hsakonko
THU TIpeAd TOBAa TOW PETPOCHEKTHBHO CHOOIIaBa
3a CUMITOMH CbC CbMHEHHUS 33 CTOMAIIHO-YPEBEH
BHpYC C JieKa Tpecka. [Ipuet e B crentHo oTneneHue
3a HaOmoAeHne. BhITpexy o4eBUIHNTE TAaTOIOTHYHA
npomenu B EKT, uMa chbMHEHHUs 3a IMarHo3a OCThp
OpOHXUT U My € aJMHHHCTPHPAHO HHTPABEHO3HO
JIGYEHHE, BKJIFOYBALIO KOPTUKOCTEPOUAM, HECTE-
POMIHHM TPOTUBOBB3NAIUTEIHN CpPEACTBA, AHTHU-
OMoTHIII — TpETO TOKOJeHHe 1edanocIopuH,
AHTUXUCTAMHHOBH M HE-OTMONIHU aHANTEeTUITH. Thit
KaTO CUMITTOMHUTE U34€3Bar, MallMeHTHT € 0CBOOOIEH
Ha cJe/BallyA JIeH, 03 JOITBIHUTENHN MPETOPBKH.
Crnen 3aBpbImaneTo cu B Uexus TOW ce momiiara
Ha HOBAa MEIMIIMHCKA KOHCYITallUs W € TpHUET B
OOJIHHUIIA OTHOBO, MOPaH MoBuiiieH TpornonuH. EKT
€ HOpMaJIHa U € HarpaseH SIMP, BeposTHO B ThpceHe
Ha MPHU3HAIM HA UCXEMUS MPH MalMEHT C MOBUIIECH
TponoHuH. Hakpasi, onrcanuero Ha Xumonepgysus
Ha [IpEe/IHaTa CTEHa BOJU J0 IPENOPHKA 3a KOPOHApHA
aHruorpagusi.

[TarueHTsT € aCHMITOMATHYEH U JIBE CEIMUIH CIIE]T
OCTpPUTE CUMITOMH € HACOUEH KbM HalllaTa KJIMHUKA
[0 KapAMOJIOTHS C HSKOM CHhMHEHHUS Jalu Ja ce
MOJUI0KM Ha MHBa3MBHA npoueaypa. EKI™ ot octpara
(haza moxaspa sICHU ATOJIOTHYHO PETIOJIPU3ALUOHHH
MIPOMEHU U IOPH Cie]] Teproz ot aBe ceamuiy, EKT
He e HopManHa (¢dur. 1).

TponoHMHBT  OCTaBa  HOpMajeH M  HiIMa
MpU3HALK 32 Bb3MAJICHHE IPU KPBHBHUTE TECTOBE.
Exokapauorpadusita € HOpManHa, C HOpPMaJHa
CUCTOIIMYHA U TUACTOJINYHA JIEBOKaMepHa (YHKIIUS.
[Ipu pasmiexnaHe Ha CleNBALIUTE CTHIKHU, IOPAIU
BHCOKOTO CbMHEHHE 338 MUOKAPAUT, MAaLUCHTHT €
nonnoxed Ha MP Ha chpuero.

MarsuTHUST pe30HAHC MTOKa3Ba HOpMaaHa CUCTOJIHA
(yHKIMS Ha IsBaTa KaMepa ¢ HOpMallHa KUHETHKa,
HOPMaJIHU TUaMETPU U MIPUCHCTBUETO HA OTCPOUEHO
HaTpyIBaHE Ha TaJI0JIMHUN MO ISUI0TO MPOTEKEHUE
Ha CTpaHWYHaTa CTeHa B CcyOenuKapanaiHara
yacT. ToBa OTKpUTHE € OMMCAHO KATO THUIIMYHO 3a
MHUOKapAWuT. B nombiHeHue MMame CbMHEHUS 3a
JUCKPETEH MUOKAP/IEH OTOK B AlMKAJIHUTE CETMEHTH
(¢wur. 2).

[TarueHTHT OCTaBa acUMITOMaTHYEH, Oe3 JieueHue.
Xonrep EKI' MOHUTOpUpPAHETO € HOPMAajHO U HUE
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assessment.

Magnetic resonance imaging revealed normal
systolic function of the left ventricle with normal
kinetics, normal diameters and the presence of late
gadolinium enhancement along the whole lateral wall
in the subepicardial part. This finding is described
to be typical for myocarditis. In addition there was
a suspicion of discrete myocardial oedema in the
apical segments (Fig. 2).

The patient remained asymptomatic with no
treatment. Holter ECG monitoring was normal and
we recommended omitting of all sport activities. The
question to solve was when such a patient can re-
start his usual activities with full physical exercise.
Current recommendations for active athletes were
published in 2005 both in Europe and the United
States. The Bethesda guidelines for Competitive sport
and the European recommendations for competitive
sports participation in athletes with cardiovascular
disease are in agreement for acute myocarditis - to
skip full physical activity for 6 months (3,4). Patients
can return to sport and full physical activity when
all findings on ECG, echo stress testing and Holter
monitoring are normal. These recommendations
are not based on any clinical studies. There are no
clinical or other studies that would evaluate the
persistence of inflammation in biopsy samples after
6 months, thus in these recommendations there is no
requirement for a negative endomyocardial biopsy
for returning to sport activity. It is not clear why
exactly a period of 6 months of rest is recommended.
We decided to perform a control MRI after a period
of 2 and 6 months in our patient. Late gadolinium
enhancement remained persistent, which indicates
abnormality of the myocardium, very likely a post—
inflammatory scar. After 3 and 4 months a stress test
was performed, where a maximum load of 4.5 W/
kg was achieved without any arrhythmias. Similarly,
Holter ECG monitoring was repeated and remained
normal. Echocardiography remained unchanged,
with normal ejection fraction and no dilation of the
left ventricle. The patient returned to full physical
activity despite the persistent finding on the cardiac
magnetic resonance. Recently, there are some new
studies showing the fibrosis of the myocardium as a
risk factor for the future, which leads to uncertainty
in the prognosis of this patient. In the meanwhile,
we continue with periodic follow-up controls of
the patient, even though currently the patient needs
no treatment and has no limitation of the physical
activity.



Muoxapur - npodunakTika, TMarHocTuKa, JIeueHue, N3M0JI3BaHe Ha ChplIeYHO-MarHUTEH PE30HaHC U ...

Noame: 1D: -

10 ma/mV 25 mm/s  Filter 35 Hz W 5 & 10 sw/nmV
] aVR

Ehythae L1110 mm/mV

_1 | l

Male 35+ years 10, Jun 2013

& \-\“"Ml_ /‘\/-A-“.’-\"\-\_. —~— '\.__,' "-—-f“'EL__/\-—\ﬂ"\-..

9:14 .a‘l bpm

i e e
2 LA LA\ o 4! I

iy SO e b

! l | | |

\,_,-_-ﬂ_'w"‘\/-.,_n."'r-/\/-——/\—"/v___,\_ 'ﬂﬂmlﬁwﬂj.’“‘-”f“ﬂ"’\/"‘ﬂhﬁg—fﬁlﬂ‘ “—-"Hir“"‘v-_

Queypa 1.

MpernoprYaxMe CHHpaHe Ha BCIKAKBH CIHOPTHU
JeiHOCTH. BBIpochT, KOWTO TpsOBaiie ga permum
Oellle KOra TaKbB MAIEHT MOXKE Ja 3alI09YHE OTHOBO
oOnuaiiHuTe cHM JAEeHHOCTH ¢ biHAa (usndecka
HaTOBapEHOCT.

HacTosmure mnpenopbku 3a aKTUBHU CHOPTHCTH
0sixa myonukyBanu npe3 2005 . u B EBpona, u B
Coenunenute maru. Hacokute Ha Bethesda 3a
ChCTE3aTENHU CIOPTOBE U EBponelickure npenopbKu
3a y4acTHe B CbCTE3aTEHU CIIOPTOBE IIPU CIOPTUCTH
ChC CHP/ICYHO-CHOBO 3a00JsIBaHE Ca B CHIVIACHE I10
OTHOILIEHHE HAa OCTBP MUOKApAUT — Jia CE CIpe M'bJIHA
¢u3nyuecka aKTUBHOCT B MPOIBJDKEHHE HA 6 Mecela
(3, 4). [TaupenTute MoraT 1a ce BbpHAT KbM CIIOPTa
W TbJHa (HU3MYECKa AaKTHBHOCT, KOTaro BCHYKH
Haxonkn oT EKI, exo ctpec-tectroBe u Xontep
MOHUTOpUpPAaHE Cca HOPMaJHU. Te3n MpernopbKH
HE Ce OCHOBaBaT Ha KIMHWYHHU IpoyuBaHus. Hsma
KJIMHAYHU WM APYTH IPOYUYBAHUS, KOUTO [1a OLIEHST
YCTOHYHMBOCTTA HA Bh3MAJICHUE B OMOIICHYHU MTPOOH
ciies1 6 Mecena, KaTo 110 TO3K HAYKH B TE3HU IPETIOPBKH
HSMa HM3UCKBAaHE 3a OTPULATEJIHA EHIOMUOKapIHA
Owoncusi 3a BpbIIaHe KbM cCIOpTHa neiHocT. He
€ SICHO 3aIll0 Ce MPernopbuBa TOYHO MEPHOT OT 6
Mecela MOYHBKa.

Pemmxme na HanpaBumM koHTpoJsieH MP cnien nepuos
oT 2 u 6 Mecelna Ha HamwMs ManueHT. OTCPOICHOTO
HaTpylnBaHEe Ha TaJOJIMHUA  oOcTaHa YCTOWYMBO,
KOETO II0Ka3Ba aHOPMAJIHOCT Ha MHUOKap[a, MHOIO
BEpOSITHO TOCT-BB3nasnteneH Oeiner. Cien 3 u 4
Mecela, Oecille HampaBeH CTPEC TECT, KbIETO Oe
MMOCTUTHATO MAaKCUMAaJIHO HaToBapBaHe oT 4.5 W/
Kr 0e3 HHKakBU aputmud. [lo chiius HaumH, O
nosropeHo Xonrep EKIT monuTopupane u TO
ocraBa HopMmanHo. Exokapamorpadusara ocrasa
HEMPOMEHEHa, C HopMallHa (ppakiusl Ha U3TIIaCKBaHE

Dueypa 2.

DISCUSSION AND CONCLUSION

Myocarditis is an under-diagnosed cardiac disease,
from which the patients may fully recover, develop
dilated—inflammatory  cardiomyopathy or die.
Despite advances in diagnosis, understanding of
pathophysiological mechanisms and treatment of
myocarditis achieved, the only treatment we have for
most patients is physical rest, symptomatic therapy,
heart failure treatment, if needed, and in severe cases —
mechanical support or heart transplantation. Cardiac
magnetic resonance is bringing a new look into the
diagnostics of the heart diseases and also myocarditis.
It allows us to find fibrosis in myocardium, where
echocardiography or other methods do not show
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u 0e3 quiatanus Ha JisBaTa kamepa. [lanueHTsT ce
BbPHA KbM IbJIHA (DU3MUYECKA AaKTUBHOCT, BBHIIPEKU
MEPCUCTUPAIINTE KOHCTAaTallMd OT  ChPIACYHO-
MarHuTHUS pe3oHaHC. Hamocrmeabk wMa HSIKOU
HOBM W3CJEJBaHMs, IOKa3Bamm Qubpo3a Ha
MHOKapAa Kato Obaen] puckoB (akTop, KOETO BOAU
JI0 HECUTYPHOCT B MPOTHO3aTa Ha TO3W MAIMeHT. B
CBIIIOTO BpEMe, HUE MPOIbIDKaBaMe C MEPUOANIHU
MpOCTeABaIIH MPOBEPKU Ha MAIMEHTA, BHIIPEKH e
B MOMEHTA IMallMEHTHT HE ce HyXJae OT JieueHHe U
He orpaHn4YaBa (Pu3ndecKaTa CH aKTUBHOCT.

OBCBHXJIAHE U 3AKJIIOYEHUE
MuokapauThT € ChpAeyHO 3aboisiBaHe C HHCKa
QUArHOCTHKA, OT KOETO TAIMeHTHUTE Morar Ja ce
BB3CTAHOBAT HAITBJIHO, J1a Pa3BHUAT JWIIaTAaTHBHA
— BB3MATUTENHA KapAHNOMHOMNATHS WIH Aa yMpar.
Benpekn Hampembka TpH  AMATHOCTHPAHETO,
MTOCTUTHATHTE pa3OupaHe Ha MaTO(PU3NOIOTUIHUTE
MEXaHW3MH H pEe3ylITaTd TMpH JIeYeHHe Ha
MUOKAapAWTa, €IWHCTBEHOTO JIEYEHHWE  3acera
3a TIOBEYETO TAlMEHTH € (UBUYECKH OTIuX,
CHUMIITOMAaTHYHO JIEYEeHHUE, JIeUeHHEe Ha ChpJeyHa
HEOCTaTHYHOCT (ako € HEeoOXOJMMO) W, MpH MO-
TEXKH CITy4Jau, — MeXaHHYHa IOJIKpena W Chbp/IeUHa
TpaHCcIIaHTanua. MarHUTHUAT pe30HAHC Ha ChPIIETO
JIOTIpMHACA 32 HOB TIOIVIE] MpU AMAarHOCTHMKaTa Ha
3a00JsBaHUsATA Ha CHPIETO, a ChIIO U MUOKapIUTa.
Toii HM mo3BOJIsIBA Ja OTKpueM (ubOpo3a B
MHUOKap/a, KbICTO exokapauorpadus wid JIpyru
METOJIM HE TMOKa3BaT aHOMayud. VMiMa HOBHU JaHHW,
KOWTO TIOKa3Bart, U MalUeHTH ¢ 0OJECT Ha ChPILETO
u ¢ubpo3a or MP Ha chpleTO UMAT OYEBUIHO TIO-
BHCOK PHUCK OT CBpJCYHAa CMBPTHOCT W BHE3aIHA
cbpaeuna cMBpT (5). Obaue, mo-ronsiMara 4acT OT
MAIUCHTHUTE B T3 MPOYYBAHUS Ca UMAJIA HSIKAKBa
CTEIeH Ha CHUCTOJNIHA AUC(YHKIUS U MPOTHO3aTa Ha
MAIUeHTHUTE ¢ HOpMasiHA (Ppakiusi HA U3TIIACKBAHE
W KOHCTaTallWisi Ha JIOKAJIM3MPAHO OTCPOUYEHO
HaTpyTIBaHE HA T'aJIOIMHIIA OCTaBa HeCUrypHa. [{pyru
KIIMHUYHU TIPOYYBaHUs WITH U3SBICHUS TIOKA3Bar, 4e
MAIUeHTHTE ChC 3ana3eHa (ppakius Ha U3TIIaCKBaHE B
HayaJI0To Ha 3a00II1BaHETO MMAT 100pa IBJITOCPOYHA
mporao3a (6, 7). bpoar Ha MHIUKAIMH 32 MATHUTHO-
pe3oHaHCHA oOpa3Ha MUATHOCTHKA, KOSTO BCE OIIe
€ C JI0CTa OTpaHHWYeHa JOCTHITHOCT, Hal-BEPOSITHO
e MPOABIDKU Jla Ce yBelnndaBa. 1oBa MmojdepraBa
HEOOXOAMMOCTTa 3a TO-HATATBIIHU KIMHUYHU
npoy4BaHus. be3copHo e, e manueHTUTe ¢ TakuBa
KOHCTaTamuu TpsiOBa Aa ObOAT CiIEeIeHH OTOIN30
C TIOBTOPHH €XOKapAWOTPa(CKU MPOYIBAHHUA,
Xonrep EKI' MoHUTOpUpaHe U CTpeC-TECTHpPaHE U
eBeHTyalIHO nocueasam; MP Ha cbpreTo.
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any abnormalities. There are new data showing that
patients with a heart disease and fibrosis on CMR
have an apparently higher risk of cardiac mortality
and sudden cardiac death (5). However, most of the
patients in these studies had some degree of systolic
dysfunction and the prognosis of a patient with normal
ejection fraction and the finding of localized late
gadolinium enhancement remains uncertain. Other
clinical studies or statements showed that patients
with preserved ejection fraction at disease onset
have a good long-term prognosis (6,7). The number
of indications of magnetic resonance imaging, which
still has quite limited availability, will probably
further increase. This underlines a need for further
clinical trials. It is undeniable that the patients with
such findings should be followed up closely with
repeated echocardiography studies, Holter ECG
monitoring and stress testing and possibly also a
follow-up cardiac magnetic resonance study.
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