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OCTbP MUOKAPOUT NPU NAUMUEHT C NAPATPUMNMHA UHPEKLUA,
CEOEM roamHu cneg KOCTHOMO3b4HA TPAHCINAHTALUA

H. MapuHos, 5. Cumoea, U. lNlempoe
KnuHuka no kapouonozusi, YMBATT AdxubadeH Cumu KnuHuk, Cbpde4yHo-cb008 UeHMbP

ACUTE MYOCARDITIS IN A PATIENT WITH PARAINFLUENZA INFECTION,
SEVEN YEARS AFTER BONE MARROW TRANSPLANTATION

N. Marinov, I. Simova, | Petrov
Clinic of cardiology, University Hospital Acibadem City Clinic Cardio-vascular center

Pestome. MuokapauTbT € Bb3nanutenHo 3abonseaHe Ha MUOKapAa, B OCHOBATa Ha KOETO CTOST MHOXECTBO U pasfinyHu npu-
YWHWTENW, 3aTPYAHSBALLM NOCTABAHETO HA €TMONOrMYHa AnarHosa. Makap 1 psgko MAOKapAMTBLT MOXe Aa e YCHoX-
HeHWe Ha rpunHa uHdeKUmMs. B noBeyeTo OT CnyvamTe BUPYCHUST MUMOKApAUT € caMoorpaHuyaBalla ce MHgekums,
npemuHaalla 6e3 Aa 0CTaBs TpanHu M3MEHeHUs B MoKapaa. MpeacTaBsme KNUHWYEH cryyail Ha 30-roauiiHa KeHa,
pasBMBaLLa OCTpa CbpaeYHa HeJOCTAaTbYHOCT B X0fa Ha PECnMpaTopHa UHGEKLMs CbNPOBOAEHa OT TEXKa CUCTON-
Ha aucdyHkuus [nesokamepHa (1K) dpakumsa Ha natnacksare (®U) 19%)]. Mpw nauyneHTkaTa ce NpoBede neveHue,
cbobpaseHo ¢ HacTOSLMTE NMPENopBbKN 3a NeYeHne Ha 0CTPa N XPOHWYHA CbpAeYHa HEAOCTaTbYHOCT B KOMOMHALMA
C UMyHOCTMMYyNMpaLya 1 MetTabonuTHa Tepanusi. B xoga Ha xocnuTanuaaumusta o1 MAKpOOGMONOrnyH1TE 1 BUPYCONO-
TMYHWTE U3CNefBaHus Cce YCTaHOBKXa OCTPO(a30BM aHTUTENA KbM NaparpunHn Bupycu. B peayntaTt Ha npoBeAeHOTO
NEYEHNETO Ce OTYETE MbIIHO 06PaTHO pasBUTME HA CUMNTOMUTE Ha CbpAeYHa HEAOCTAaTbYHOCT N Bb3CTAHOBSIBAHE Ha
naxogHara O/ (40%). HaBpemMeHHOTO 3ano4yBaHe Ha NeYeHNe Npu MUOKapAWUT, CbNPOBOAEHO C JOOBP KNMHUYEH X0
1 obpaTHo passuTHe Ha JIK cucTonHa anctyHKUMS, B HSKOM Cry4yai MOXe Aa OTMEHW NMPOBEXAAHETO HA WHBA3WBHM
npoueaypu KaTo eHgoMnokapaHa buoncus.

KntouoBu gymu: OCTbP MUOKapAuT, CbpAeyHa HeAOCTaTb4YHOCT; naparpun
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Abstract. Myocarditis is an inflammatory disease of the myocardium, with heterogeneous etiology. Although rare, myocarditis can
be a complication of the influenza infection. In the majority of cases, viral myocarditis is a self-limiting infection passing
without permanent changes in the myocardium. We present a clinical case of a 30-year-old woman with acute heart
failure in the course of respiratory infection accompanied by severe systolic dysfunction [left ventricular (LV) ejection
fraction (EF) 19%]. The patient was treated according to the current guideline recommendations for the treatment of
acute and chronic heart failure with the conjunction of immunostimulating and metabolic therapy. During hospitalization
from microbial and viral testing, acute-phase antibodies to parainfluenza virus were identified. Following the treatment, a
complete resolution of heart failure symptoms and restoration of LVEF to baseline (40%) was observed. Timely initiation
of treatment in myocarditis, followed by good clinical course and regression of LV systolic dysfunction, in some cases may
cancel invasive procedures such as endomyocardial biopsy.
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BbBEOQEHMUE

MviokapauTbT e npegmsBuKaTenHa avarHosa, npeg-
BWI, XETEPOreHHOTO KIMHWYHO NpeACTaBsHE U MHOXe-
CTBOTO €TMONOrMYH1 npudmHni. Cnopen CetoBHaTa
3apaeHa OpraHu3aums MMOKapouTbT € Bb3nanuTernHo
3abonsiBaHe Ha MMoOKapda OMarHOCTMUMPaHO Ypes3 XMC-
TOMOMMYHWU, UMYHOMOTUYHU U UMYHOXUCTOIOMMYHN KpUTeE-
pvn [1]. TpyoHO € fa ce onpedenu TodHaTa YecTtoTa Ha
Cry4MTe Ha MWOKapAuT, MpenBua Ye eHooMyoKapaHaTa
6uoncusa (EMB), koaTo e 3anateH cTaHgapT 3a NOCTaBsiHe
Ha guarHo3sara [1-3], ce usnonaea psako [2-3]. MNMpw nauu-
€HTUTEe, KOUTO Ce MPEACTBAT C NIEKA CUMMNTOMU U MUHW-
manHa JIK gucdyHkums, yecto ce Habnogasa CrioHTaH-
Ha pesontoumnsa 6e3 crneumdunyHo neverve [4]. Benpeku
ToBa, A0 30% oT gokasaHuTe ¢ Broncus crnyyam Ha M-
OKapauT MoraT fa nporpecvpar 4o gunatatuBHa Kap-
AVOMMonaThs, KOETO € fow nporHocTudeH Gener [1-6].
MporHo3ata npy NaUMeHTUTE C MMOKapAMT € pasnuyHa B
3aBUCUMOCT OT ETUONOTMYHUSA NpudnHuTen [4]. JleveHne-
TO Ha noBeyeTo POPMU HA MUOKapPAWT € CUMMTOMaThY-
HO [7]. Bbnpekn ToBa MMYHOXUCTOXUMUYHUA [1-4, 7-12]
N MOMEKYNsSPHO-OMONOrMYHNS aHanu3 Ha matepuvan ot
EMB [13], kakTo 1 M3CneaBaeTo Ha CepyM 3a aBTOAHTU-
Tena ca BaXkHW 3a MOEHTUMUUMPAHETO Ha NauneHTuTe,
Hy>aaeLm ce oT cneuundunyHo nevexve [4, 14].

ONUCAHUE HA KITMHUYHUSA CITYYAH

AHaMHeCTUYHM OaHHU

Ha 3-tn aHyapn 2020 r., xxeHa Ha 30 roguHu ce
npeactaBun Mpy Hac C onfakBaHus OT 3agyx, nocTe-
NEeHHO akcenepupan O OpPTOMHes, ymopa npu Mu-
HUMaNHN U3NYECKN YCUMUSE U TecToBaTuM OTouUM
no rmeseHnte. OnnakBaHusATa ca npejwecTBaHn OT
6-OHEBEH TOKCMKOUHMPEKLNO3EH CUHOPOM C OCTPO Ha-
yano — pebpunutet go 38° C u BTpucaHe. MNMosiBuna
Ce Kalwnuua, KoaTo B Hayanoto buna cyxa, HO B no-
cnepcTmBe ce NosiBMa eKcrnekTopawms Ha po3oBu ne-
HecTu xpadku. lNaumeHTKaTa e nposena camone4yeHme
¢ Paracetamol, HO npu nosiBaTta Ha opToMHes e noce-
TMna cBosi 00LWoNpakTUKyBaLy, nekap. HasHayeHa n e
peHTreHorpadusa Ha 6sn gpob 1 KoHcynTauus ¢ nyn-
MOFOr, OT KOUTO ce obeKkTuBU3Upa Kapguomeranus u
€ npenpaTteHa KbM Kapguorsior.

Mpn naumeHTkaTta, npe3 2013 r., No NOBOA ocTpa
MUernovaHa NeBkeMusi € NpoBedeHa XMMmnoTepanus u
nocnefpalla anoreHHa KOCTHOMO3bYHa TpaHcnnaH-
Tauusa. Bnocneacrsmne ABykpaTtHO e npocneasiBaHa oT
KapAamornor ¢ TpaHCcTopknaHa exokapauorpadgus (TTE).
Mpe3 2013 r. maumeHTkata e Guna CbC CTPYKTYPHO
34paBo cbpue — 3anaseHa JIK cuctonHa yHKUumsa 1
WMHTaKTeH KnaneH anapart. [lpe3 mecey asryct 2019

INTRODUCTION

Myocarditis is a challenging diagnosis, given the
heterogeneous clinical presentation and numerous
etiologic causes. According to the World Health Or-
ganization, myocarditis is an inflammatory disease of
the myocardium diagnosed by histological, immuno-
logical, and immunohistological criteria [1]. It is diffi-
cult to determine the exact incidence of myocarditis,
given that endomyocardial biopsy (EMB), which is the
gold standard for diagnosis [1-3], is rarely used [2-
3]. Patients presenting with mild symptoms and min-
imal LV dysfunction usually proceed to spontaneous
resolution without specific treatment [4]. However,
up to 30% of biopsy-proven cases of myocarditis can
progress to dilated cardiomyopathy, which is a poor
prognostic sign [1-6]. The prognosis in patients with
myocarditis differs depending on the etiologic agent
[4]. The treatment of most forms of myocarditis is
symptomatic [7]. However, immunohistochemical [1-
4, 7-12] and molecular biological analysis of EMB [13]
material, as well as serum autoantibody testing, are
important for identifying patients in need of specific
treatment [1, 4].

DESCRIPTION OF THE CLINICAL CASE

Medical history

On the 3-rd of January 2020, a 30-year-old woman
presented to us with complaints of shortness of breath,
gradually accelerated to orthopnea, fatigue on minimal
physical exertion and pitting edema of the ankles. The
complaints were preceded by acute onset of fever up
to 38° C accompanied with chills, 6 days before pre-
sentation. A cough appeared, which was initially dry
but subsequently showed an expectoration of pink
foamy phlegm. The patient initially self-treated with
Paracetamol, but with the onset orthopnea, she visit-
ed her general practitioner. He ordered a chest X-ray
and consultation with a pulmonologist. The chest X-ray
revealed cardiomegaly and she subsequently was re-
ferred to a cardiologist.

In 2013, the patient underwent chemotherapy and
subsequent allogeneic bone marrow transplantation for
acute myeloid leukemia. Subsequently, she was mon-
itored twice by cardiologist with a transsthoracic echo-
cardiographic (TTE). In 2013 the patient had a structur-
ally healthy heart — preserved LV systolic function and
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I. OTHOBO e npoBefeHa TTE, Ha KOATO ce ycTaHOBsIBa
ymepeHo notucHata JIK cuctonHa dyHkumnsa ¢ dU Ha
JIK 43%, HuckocTeneHHa MuTpanHa MHCyuLUMeHLMS
(MW), psicHa kaMepa CbC 3anaseHn pasmepu 1 CUCTOr-
Ha yHKUMS.

KnuHuyHa Haxoaka

Mpu HacTosWMA nperneq ce yCTaHOBU YMEPEHO
yBpeaeHo 00L0 CbCTOsSIHME, Taxu-AUCnHes ¢ oTcrna-
©eHo Jo nunceallo guwaHe B ABeTe 6enogpobHu oc-
HOBM U ApebHM BNaXkHW XpUMNoOBe, CbpAedHa YecToTa
(CY) 94 ypapa B MUHYTa, M apTepuanHo HandraHe
120/60 mm Hg. Ayckyntupa ce T3-ranon n CUCTOneH
LWyMm 2/6 cTeneH Ha cbpaeyveH BpbX C akcunapHa npo-
narauus. Hanuvue ca v neku TectoBatn napamareo-
napHu oTouMN.

MHcTpymeHTanHa Haxoaka

Mpu nbpBoHayanHaTta TTE oueHka ce yctaHOBM
JIK ¢ ropHorpaHun4Hu pasmepu n obemu: Tenegmac-
ToneH pasmep (TAP) 55 mm, TenecucTtoneH pasmep
(TCP) 49 mm, tenegnactoneH obem (TOO) 93 ml
n TenecuctoneH obem (TCO) 74 ml; Texxka JIK cuc-
TonHa ancdyHukua ¢ PN 19% rnobaneH NOHrUTy-
AuHaneH ctpenH -4% (cwur. 1). YcTaHOBeHU ca Bu-
cokocTeneHHa yHkunoHanHa MW — vena contracta
0.67cm, PISA radius 8,7 mm, peryprutTaumoHeH
obem 55 ml, edekTnBEH peryprutaluMoHeH OTBOpP
0.55 cm? (cour. 2A), peCTPUKTUBEH TWUM OMaCTONHa
oncyHkuma E/et 22. Hanumuye ca HuckocTeneHHa
TpukycnunganHa WHcyduUneHUus, OsCHa Kamepa
CbC 3anas3eHun pasMepwu, NoTUcHaTa CUCTONMHA (PYHK-
uma, TAPSE 10 mm. YmepeHa 6enogpobHa xunep-
TOHUS C UHOMPEKTHO M3MEPEHO HansaraHe B AsicHA
kamepa 45 mm Hg (¢wur. 26). AunatupaHa e gonHa
npasHa BeHa C HamaneH pecnupatopeH komanc,
MMa ManbK XEMOOMHaMWYHO He3HayuM nepukap-
O€eH M3NuB npef AsScHa Kamepa, OBYCTPaHHM Marn-
kn nnespanHn mnsnueu. OT peHTreHorpaduaTa Ha
Oenute gpoboBe ce yctaHoBM GenogpobeH 3acTon,
OBYCTpPaHHM NneBpanHu U3NuUBK 1 gunatnpaHa cbp-
JedHa csHka (dwur. 3).

Enekrpokapguorpama

Enektpokapgnorpamara (EKIN) npu noctbneaHeTo
nokasa cuHycoB putbM cbc CH 92 yanapa B MuHyTa,
ngaBa enekTpuyecka oc, nsiB npefeH dgacuumkynapeH
6nok, Qr eV, nV,, Hanu4ve Ha BONTaXHU KpUTepum 3a
JIK xuneptpocpus (S V, + RV, > 35 mm) n natonorny-
Ha nporpecus Ha R-3bbeL B npekopananHu oTeexaa-
HUA (cour. 4).

intact valve apparatus. In August 2019 a follow up TTE
was performed, which revealed moderately depressed
LV systolic function with EF 43%, low-grade mitral in-
sufficiency (M), right ventricle with preserved systolic
function and size.

Physical Examination

The current examination revealed a moderate-
ly impaired general condition, tachy-dyspnoea, ve-
sicular breathing with impared breath sounds in the
lung bases accompanied by crackles. The heart rate
(HR) was 94 beats per minute, and the arterial blood
pressure was 120/60 mmHg. Auscultation revealed
a T3 gallop and an apical systolic murmur grade 2/6
with axillary propagation. Mild pitting edema on the
ankles.

Instrumental tests

The initial TTE evaluation revealed LV in the upper
referent dimensions and volumes: end diastolic diame-
ter (EDD) 55 mm, end systolic diameter (ESD) 49 mm,
end diastolic volume (EDV) 93 ml and end systolic vol-
ume (ESV) 79 ml; severe LV systolic dysfunction with
EF 19% and Global Longitudinal Strain -4% (Figure 1).
Sever functional MI with Vena contracta 0.67 Qr V1 u
V2 cm, PISAradius 8.7 mm, Regurgitant volume 55 ml,
Effective regurgitation orifice area 0.55 cm2 (Figure 2A)
and restrictive type of diastolic dysfunction E/e ,22. Mild
tricuspid insufficiency, right ventricle with preserved
dimensions and impaired systolic function TAPSE 10
mm. Moderate pulmonary hypertension with estimated
right ventricular systolic pressure of 41 mmHg (Figure
2B). Dilated inferior vena cava with impaired respirato-
ry collapse, small hemodynamically insignificant peri-
cardial effusion in front of the right ventricle, bilateral
small pleural effusions. Chest X-ray (supine antero-
posterior chest view) revealed pulmonary congestion,
bilateral pleural effusions, and dilated cardiac shadow
(Figure 3).

Electrocardiogram

The electrocardiogram (ECG) at admission shows
a sinus rhythm with HR 92 beats per minute, left axial
deviation, left anterior fascicular block, Qrin V, and V,,
voltage criteria for LV hypertrophy (S V, + RV, > 35
mm) and pathological progression of R wave in precor-
dial leads (Figure 4)
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= et

®ur. 1. OBynsamepHa TTE npu noctun-
BaHeTo. A — anvikaneH YeTUPUKYXUHEH
cpe3 ®N 19%; B M-mop napacTtepHaneH
nogbnrata oc TAP/TCP 55/49 mm Cun D
— speckle tracking Ha nsiBa kamepa

Fig. 1. Echocardiography on admission
A-apical 4 chamber view EF 19%; B-
M-mod of long-axis view EDD/ESD -
55/49 mm C and D speckle tracking of LV

MR ERO _ 0.55 cm2 v 279 mis]

MRRV 5506 ml p 31.08 mmHg
TMRRad  0.87 cm| - 8

MR Als.Vel mis_

MR Flow 237.61 ml/s|

®ur. 2. 1synsmepHa TTE npu nocTbnBaHeTo. A — anukaneH YeTUPUKYXMHEH CPe3 C akLUEeHT BbpXy MuUTpanHa uHcyduumeHums, vena contracta
0.7 cm, PISA radius 8,7 mm, peryprutaumoHeH obem 55 ml, EcdpektmuBeH peryprutaumoHeH oteop 0.55 cm?; B — continuous-wave-Doppler Ha
[KeTa Ha TpuKycnuaanHa MHCyuuneHunst UHOAMPEKTHO M3MEPEHO HamnsraHe B AsicHa kamepa 45 mm Hg

Fig. 2. Echocardiography on admission. A — apical 4 chamber view and color Doppler with emphasis on mitral insufficiency Vena contracta 0.7
cm, PISAradius 8.7 mm, Regurgitation volume 55 ml, Effective regurgitation orifice area 0.55 cm?; B — Continuous-wave Doppler jet of tricuspid
insufficiency and estimated measurement of right ventricular pressure 41 mm Hg

®dwur. 3. PeHTreHorpadusi Ha 6an gpob B nerHano nonoxeHue — Kyren (onu-
CaHue BWX B TEKCTA)

Fig. 3. Chest X-ray at admition — supine anteroposterior chest view (description
see text)
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®ur. 4. Enektpokapguorpama npuv nocTbnBaHETO Ha NaumMeHTkaTa B OTAENeHNeTo (OI'IMCQHMG BUX B TeKCTa)

Fig. 4. Electrocardiogram on admission (description see text)

INaGopaTopHu UscneaBaHus

Ot nabopartopHUTe U3cnegBaHUs ce yCTaHOBMXA:
neekoumTo3a okono 15 x 10%l 3a cmeTka Ha HeyTpo-
dunute 11 x 10%/1, neka gUNyUMoHHa aHeMUs C XeMor-
nobuH 110 g/l n xematokput 32%; 3aBULLEHN HMBA Ha
C-peaktueH npotenH 20,7 mg/l (npu Hopma 9 mg/l);
BMCOKOYYBCTBUTENEH TponoHuH-T 30 ng/l (Mpu Hopma
3-14 ng/l), Pro-BNP 8648 pg/ml npu Hopma go 130 pg/
ml, 3aBuwweHn TpaHcammHaaun ALAT 370 U/L (npu Hop-
Ma go 59 U/L) n ASAT 89 U/L (npu Hopma go 37 U/).
Bcuykn octaHanu mnscnegBaHusa 6sxa B pedepeHTHU
rpaHnLN, BKITIOYUTENHO 1N NPOKANLUTOHMH.

OudepeHuymnanHa guarHosa

Ha 103y eTtan Ha Gas3ata Ha npoBedeHWTE M3cnen-
BaHVsA B AudbepeHuManHa guarHosa ce pasrnexgalle
N30CTpeHa CbpaeYvHa HeAOCTaTbYHOCT B XO[a Ha pecnu-
paTopHa MHdeKUMs, Ha oHa Ha npeaxoaHa acMTOM-
Ha cbpaeyHa HeOoCTaTbYHOCT UMM OCTbP MWUOKAPAMT.
Mpeasuna gaHHUTE 3a nepcucTypaly, MHAEKLMO3EH Mpo-
Lec ce usnpartmxa 3a MMKpobronorniHo mnacrieasaHe: 3
XEMOKYINTYpU, Xpayka, ypuHa, HOCEH U IbprieH CEKpeT.
ManpateH 6e cepym 3a nacnensaHe 3a Ebstein-Barr virus,
Cytomegalovirus; Adeno virus; Herpes Simplex Virus
Tun 1; Varicella zoster virus; Entero virus ; Parechovirus;
Human herpesvirus 6; B 19 Parvovirus; Hepacivirus C;
Hepatitis B virus; Human immunodeficiency viruses; rpun
A, rpun B, nparpunHn Bupycu; Chlamydia penumonie,
Mycoplasma; PCR 3a Q-Tpecka.

Xopn Ha 3a6onsiBaHeTO

Ha 3 anyapu 2020 r. npegsug ocTpoTo Hayano
Ha cMMnTOoMaTMKaTa, yBpedeHOTO O6L0 CbCTosiHME
N BUCOKWUSI PUCK 3@ PUTBMHO-MPOBOAHM HapyLleHUs

Laboratory tests

Laboratory tests revealed leukocytosis of about 15
x 10%1 at the expense of neutrophils 11 x 10%I, mild
dilution anemia with hemoglobin 110 g/l and hemato-
crit 32%. Elevated levels of C-reactive protein 20,7mg/l
(norm up to 9 mg/l), high-sensitive Troponin-T 30 ng/l
(norm 3-14 ng/l), Pro-BNP 8648 pg/ml (norm up to 130
pg/ml). Elevated transaminases — ALAT 370 U/L (norm
up to 59 U/L) and ASAT 89 U/L (norm up to 37 U/).
All other laboratory studies including procalcitonin were
within the reference range.

Differential diagnosis

At this stage, on the basis of the carried studies
and clinical presentation in the differential diagnosis we
considered acute heart failure in the course of respi-
ratory infection, given the previous asimtomna heart
failure or acute myocarditis. Given the persistent of in-
fectious process we sent samples for microbiological
testing those included three blood cultures, sputum,
urine, nasal and throat swabs. Also serum was sent for
testing for Ebstein-Barr virus, Cytomegalovirus; Adeno
virus; Herpes Simplex Virus Type 1; Varicella zoster
virus; Entero virus; Parechovirus; Human herpesvirus
6; B 19 Parvovirus; Hepacivirus C; Hepatitis B virus;
Human immunodeficiency viruses; Influenza A, Influ-
enza B, Parainfluenza viruses; Chlamydia penumonie,
Mycoplasma; PCR for Q-fever.

Course of the disease

On the 3-rd of January 2020 given the acute on-
set of symptoms, poor general condition and high
risk of arrhythmia and conduction complication the



84

H. MapuHos, 5. Cumosa, U. lNempoe

nauyueHTkata 6e xocnuTtanuaMpaHa U HacTaHeHa B
peaHVMaLMOHHO oTAeneHue Ha noctosiHHo EKT n xe-
MOAWUHAMWYHO MOHUTOpMpaHe. 3anovHa ce dopcu-
paHa AnypeTnyHa Tepanus C MHTpaBeHO3eH GpPMMKOB
anypeTuk (furosemide), nocteneHHO TUTpUpaH cno-
pen AnypeTndyHnsa oTroBOpU U BEHO3EH Basoaunartop
(nitroglycerin) n meTabonnTHa Tepanus, BKOYBaLLa
4 g kpeaTuH, 4 g [-pubosa, 600 mg Coenzyme Q10
1 2 mg BuTamMnH E, cbbpaHn B kKOMBMHMpPaHu Kancy-
nu, pasgeneHa Ha 3 npuema Ha geH. [pu xemogu-
HaMMWYHO CTabWMHO CbCTOSAHNE N 0O0OBLP ANYPETUYEH
OTroBOp, paHoO B X0Aa Ha 3abonsBaHeTo, ycnsa ga ce
BKITtouaT B TepanuaTa 6eta-6nokep (carvedilol), ACE
nHxmMbuTtop (perindopril) 1 MMHEPaNKOPTUKOMAEH pe-
uenTtopeH brniokep (spironolactone). Cnen nsnpawa-
He Ha MatepuanuTe 3a MUKPOBUONMOTrMYHO U BUPYCO-
NOrMYHO M3crnenBaHe ce 3amnovyHa eMnUpUYHa aHTu-
buotnyHa Tepanuga c Ceftriaxone n Azithromycin. B
X04a Ha NeyeHMeTo ce pernctpvpaxa MHOroKpaTHu
NPUCTBLNN HA MOHOMOpPdHA HEMPOLBbIDKUTENHA Ka-
MepHa Taxukapaus, npeaBua KOeTo B TepanusaTa ce
BKITtouM amiodarone. Crieg nanusaHe Ha MUKpPooumo-
NOTrNYHUTE M BUPYCONOIMUYHUTE M3CreaBaHus ce yc-
TaHoBuxa IgM aHTUTena cpelly naparpuneH Bupyc,
KaTo Ha TO3u eTan ce fnpwue, Ye ce Kacae 3a OCTbp
BUPYCEH MMOKapauT. MNpeycTaHOBM ce aHTUOMOTUY-
HOTO fleYyeHMe U ce 3anoyHa MMYHOCTMMYnupalla
Tepanusa ¢ inosine acedoben dimepranol. B xoga Ha
NeYeHneTo ce OTYETE 3HAYUTENHO NogobpeHune ¢ 06-
nekyaBaHe 1 M34ye3BaHe Ha 3agyxa, kawnuuyaTta, be-
nonpobHusa 3acTtom 1 nepudepHUTE OTOLUM, CbMPOBO-
AEeHO oT nogobpeHne Ha byHKUMOHaNHUA knac. Ha
neTus OeH OT NIeYeHNEeTo ce YCTaHOBU NokayBaHe Ha
®U Ha 41,22% wn cnag Ha MW pgo TpmBuanHa (cur.
5). Cnep otuMtaHe Ha nokaysaHe Ha ®U u nopo-
OpeHne Ha KIMHUYHOTO CbCTOSAHUE, Ce NPeycTaHoBU
NOCTENHUSA PEeXMM W nauueHTkaTa MnocTeneHHo 6Ge
pasgBwxkeHa o camoobcnyxBaHe. NMauneHTkata 6e
nanucaHa Ha 10-ua geH OT NeYeHUeTo, KaTo B OeHs
Ha M3MNMCBaHETO OT peHTreHorpadwmATa Ha benute
ApoboBe ce oT4yeTe NbiiHa pe3opbumnsa Ha ABYCTpaH-
HUTE NNeBpanHn U3NMBU, 3HaUYUTENHa peaykumnsa Ha
pa3mepa Ha cbpaedHaTta caHka n obpaTHO pasBuTue
Ha 6enoppobHus 3acTon (cur. 6). OTyeTe ce 3aabp-
XaHe Ha ®U Ha 42%, ¢ noBuweHne Ha rnobanHus
NOHrUTYAMHaneH ctpenH 0o -10.8%, npw TpuBmanHa
MW (cour. 7).

patient was admitted to intensive care unit for con-
stant ECG and hemodynamic monitoring. Forced
diuretic therapy was initiated with intravenous loop
diuretic (furosemide) gradually titrated according to
diuretic responses, venous vasodilator (nitroglycer-
in) and metabolic therapy that includes 4 g creatine,
4 g D-ribose, 600 mg Coenzyme Q10, 2 mg of vita-
min E in combined capsules, divided into 3 doses
per day. Due to the fact that the patient remained
in hemodynamically stable condition and with good
diuretic response, early in the course of the treat-
ment we were able start therapy with beta-blocker
(carvedilol), Angiotensin-converting-enzyme (ACE)
inhibitor (perindopril) and mineralocorticoid recep-
tor blocker (spironolactone). After we sent samples
for microbial and viral testing, empirical antibiotic
therapy with Ceftriaxone and Azithromycin was ini-
tiated. In the course of treatment due to multiple
episodes of non-sustaned monomorphic ventricular
tachycardia, therapy with amiodarone was start-
ed. The microbial and viral tests showed elevated
count of IgM antibodies to Parainfluenza virus. At
this stage we discussed as etiology acute viral myo-
carditis. Antibiotic treatment was discontinued and
immunostimulating therapy with inosine acedoben
dimepranol was initiated. In the course of treatment
a significant improvement was observated: relief
and disappearance of dyspnea, cough, pulmonary
congestion and peripheral edema, accompanied by
improvement of functional class. On the fifth day of
treatment, an increase of EF to 41.22% and a de-
crease in Ml to trivial was observed (Figure 5). After
taking into account the increase in EF and improve-
ment of the clinical condition, the bed rest was dis-
continued and the patient was gradually rehabilitat-
ed to self-care. The patient was discharged on the
tenth day of treatment. On the day of dischargethe
chest X-ray revealed full resorption of bilateral pleu-
ral effusions, significant reduction in heart shadow
size, and no pulmonary congestion. (Figure 6). Also
the EF remained at 42%, an increase of in the glob-
al longitudinal strain to -10.8% was noted and Ml
remained trivial (Figure 7).
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EF A-L AAC

LVEF MOD A4C  41.22 %

SVA-L AdC

SV MOD A4C
1 LVLs A4C 6.26 cmy

LVESV MOD A4C 57.87 ml

40.58 mi|

®ur. 5. TTE Ha 5-usa geH oT nevyeHneTo. AnmkaneH YeTUPUKyXUHEH
cpes, ®U 41,22%

Fig. 5. TTE on day 5 of treatment. Apical 4 chamber view EF 41,22%

®ur. 6. PeHTreHorpadms Ha 6sn gpob B M3NpaBeHO MONoXeHNe B
[EeHsl Ha aexocnutanuaauusaTa. [NbnHa pe3opbuns Ha ABYCTPaHHUTE
nneBpasnHy U3NuBHK, 3HaYUTeNHa pedykumus Ha pa3mepa Ha Cbpaeyd-
HaTa csiHka 1 6e3 gaHHM 3a 6enogpobHus 3actoit. LieHTpaneH BeHo-
3eH MbT BbB vena cava superior

Fig. 6. Chest X-ray on the day of discharge. Complete resorption of

bilateral pleural effusions, significant reduction in heart shadow size

and no evidence of pulmonary congestion. Central venous line in the
vena cava superior

®ur. 7. A — rmobaneH ctpeinH -10.8%; B — TTE B geHst Ha gexocnutanu3aumaTa. AnukaneH YeTUPUKYXMHEH Cpes C LIBETEH AONMep Ha HMBO

MWUTPIIHA Krana, NpefcTaBsiy TpUBManHa MuTpanHa nHcyduumeHums

Fig. 7. A — global strain -10.8 B — TTE on the day of discharge. Apical 4 chamber view with Color Doppler at the level of the mitral valve

representing trivial mitral insufficiency

MaumeHTkaTa 6e nanmcaHa ¢ MeguKameHTo3Ha Tepa-
nus, CbOTBETCTBALLA Ha NpenopbkMTe Ha EBponenckoTo
KapOmnorornyHo ApY>KeCTBO 3a JNle4YeHne Ha CbpaeyHa He-
poctarbyHocT. Ta BkntoyBalle 6eTta-onokep (carvedilol 2
x 6.25 mg), ACE nHxmbutop (perindopril 5 mg), MuHepan
KOPTMKOMAEH peuenTopeH Gnokep (spironolactone 37.5
mg), 6pmmKoB anypeTuk (furosemide 60 mg) n amiodaron
400 mg. lMNpengua HapacTaBallyTe AaHHW 3@ MOMNOXW-
TenHus ecpekT Ha meTabonuTHaTa Tepanusi C KpeaTuH,
[O-pn6o3a n Coenzyme Q10 npu naumeHTn CbC CbpaeY-
Ha HegocTaTbyHOCT [15] KbM CcTaHOapTaHTa nogabpXka-
LLa Tepanusl 3a CbpAe4Ha HEOOCTaTbYHOCT Ce BKIOUMXa
4 g kpeaTuH, 4 g [I-pnbosa, 600 mg Coenzyme Q10 n 2
mg BuTaMuH E, cebpaHu B KOMBMHMpaHW kancynu, pas-
[eneHa Ha 3 npuemMa Ha OeH.

The patient was discharged with medical therapy
for heart failure corresponding to the current guideline
recommendations of the European Society of Cardi-
ology. It included a beta-blocker (carvedilol 2 x 6.25
mgq), ACE inhibitor (perindopril 5 mg), mineral corti-
coid receptor blocker (spironolactone 37.5 mg), loop
diuretic (furosemide 60 mg) and amiodaron 400 mg.
Given the growing body of data and our experience
with the positive effect of metabolic therapy with cre-
atine, D-ribose and Coenzyme Q10 in patients with
heart failure15 we prescribed 4 g creatine, 4 g of D-ri-
bose, 600 mg Coenzyme Q10 and 2 mg vitamin E,
mixed in a combined capsule, divided into 3 even dos-
es per day.
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NMpocnepsBaHe

Ha nmbpBus koHTponeH nperneq (Ha 15-usa aeH cneg
M3MUCBAHETO) nauueHTkata 6e B JoOpo 06O CbCTos-
HMe, KIMMHUYHO MbpBMK yHKUMOHaneH knac no NYHA. Ot
TTE He ce ycTaHOBM CblUecTBeHa npomsiHa Ha JIK cuc-
TorHa cpyHkums, kato PU 6e 38-40%, cbC 3aabpkaHe Ha
TpmBmanHa MU (dur. 8). OT nabopatopHuTe nokasarenu
Ce YCTaHOBW 3HauuTenHa peaykumns Ha pro-BNP Ha 628.7
pg/ml (npyn Hopma go 130 pg/ml) n BUCOKOUYBCTBUTENEH
TPOMOHWH-T B pedpepeHTHM rpaHnLmM. Ha BTOprst KOHTPO-
neH npermneq (Ha 25-na geH cnen v3nuceBaHeTo) nauu-
eHTKaTa npoabihkaBalle Aa e B 406po 0610 CbCTOsHUE,
mbpBY yHKUMoHaneH knac no NYHA, 6e3 HeratvBHa
AVHamuka B rabopatopHata M MHCTPYMEHTanHaTta Ha-
XO[Ka CrpsiMo NpeaxoaHust mpernes.

+ EDV(MOD-sp4) 106 ml
EF{MOD-sp4) 40,3 9

OBCBXAOAHE

MpencraBame crny4vasi Ha NaumMeHTKa C 0CcTpa Cbp-
AeYHa HeLOCTaTbYHOCT, XOocnuTanuanpaHa B TEXKO
00O CbCTOsIHME, CbC CUITHO MOTMCHAaTa CUCTOSMHA
dyHkuma Ha JIK n BucokocteneHHa MW. lNpu nauwm-
€HTKaT ce oTyeTe Obp30 NogobpeHne B KITMHUYHOTO
CbCTOSIHUE, 3HAYUTENHO MOBULUEHNE HA KOHTPaKTUIU-
Teta u ®U Ha JIK, n pegykumsa go tpusumanHa MW, Ha
doHa Ha npenopbYBaHa OT KIIMHUYHWUTE PBKOBOACTBA
Tepanus 3a cbpAeYHa HELOCTATbYHOCT B KOMOUHALMS
C MMyHomoAaynupalla (MHo3MH) 1 meTabonutHa (Kpea-
TuH, [-pnbo3sa n Coenzyme Q10) tepanus. Npuexme,
Yye Mpu NauMeHTKaTa ce Kacae 3a OCTbp MUOKapAWT,
Kato B gudpepeHumanHa guarHosa obcbamxme M30-
CTpeHa CbpAevHa HeAoCTaTbYyHOCT Ha hoHa Ha pec-
nupaTopHa MHQEKUMs, Npy NPeaxogHo acMMNTOMHAa
ymepeHa JIK cuctonHa gucdyHkums (PN 43% ot exo-
kapamorpadgwus ot aBryct 2019 r.).

Pasrnexpgankun gunarHoctTuyHuTe Kputepun Ha EB-
POMENCKOTO KapAMONOrM4HO [OPYXXECTBO 3a KIMHUYHO
cycnekTeH MmuokapauT [16], HawaTa naumeHTka nomnbri-
Ba €MH KpUTEPUI OT KIMHUYHATa Npe3eHTauust n Tpu
ONarHoCTUYHN KpuTepus. Te BKoYBaT: HOBOMNOSIBUN Ce

Follow-up

At the first follow-up examination on 15 days af-
ter discharge, the patient was in good overall clinical
condition and NYHA | functional class. No significant
change in LV systolic function was detected by TTE,
with EF being 38-40% and MI remained trivial (Figure
8). Laboratory test revealed significant reductions of
pro-BNP to 628.7 pg/ml (norms of up to 130 pg / ml)
and high-sensitive Troponin-T was in the reference
range. At the second follow-up examination, on the
25th day after discharge, the patient remained in good
general condition, NYHA | functional class without any
negative dynamics in laboratory and instrumental tests
sines the last visit.

®ur. 8. TTE Ha 15-us oeH ot gexocnutanusauusTta. AnukaneH
YeTmpuKyxmHeH cpe3 ® 40.3%

Fig. 8. TTE 15 day after discharge. Apical 4 chamber view EF
40.3%

DiscussION

We present a patient with acute heart failure hos-
pitalized in severe general condition with severely im-
paired LV systolic function and severe MI. The patient
experienced a rapid improvement in the clinical condi-
tion, a significant increase of LV contractility and EF,
and reduction of MI to trivial, after initiation of guide-
line driven therapy for heart failure in combination with
immunomodulatory (inosine) and metabolic (creatine,
D- ribose and Coenzyme Q10) therapy. Based on the
laboratory results (positivation of IgM against parainflu-
enza virus) we concluded that this was a case of acute
myocarditis and in differential diagnosis we discussed
acute heart failure in the course of respiratory infection
in patient with previously asymptomatic moderate LV
systolic dysfunction (EF of 43% on TTE examination
from August 2019).

Considering the diagnostic criteria of the Europe-
an Society of Cardiology for clinically suspected myo-
carditis [16], our patient fills a criterion of clinical pre-
sentation and three diagnostic criteria. These include:
newly developed shortness of breath, pathological
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3agyx B MOKOW, maTtorormyHa nporpecust Ha R-3bbeua
B npekopananHu oteexgaHua ot EKI, noBuweHn map-
Kepu 3a MUOKapAMOLMTONM3a, YHKLUUOHAMHM U CTPYK-
TYPHW OTKITOHEHWSI OT CbpAeYHM 06pa3Hn nscnegBaHus
(Texxka cucTonHa OucyHKUMSA OT exokapauorpadums-
Ta). lnarHosaTta MnokapamuT JOMbIHUTENHO Ce 3aTBbp-
Ou crieq ycTaHoBsiIBaHe Ha ocTpodrasosu IgM aHTuTena
cpeLly naparpuneH supyc. Benpeku ye EMB ce npuema
3a 3naTeH CTaHAapT B AMarHoCTMKaTta Ha MUoKapauTa,
npv nauneHTKarTa He ce NpoBeae Takaa npeasung 6bp-
3aTa KOMMeHcaums Ha 3aCTOMHWUTE NpOosiBM, 0BPaTHOTO
pa3BuMTME Ha cucTonHaTa AUCYHKUMSA M cTabunHaTta
XeMogvHamuKa Mo BpeMe Ha Ne4eHUneTo.

OnucaHnaT OT Hac KMMHUYEH cryyYan noeaura Aea
NPVHUUNHK BbNpoca: 1) ce30HHUTE BUPYCHW 3abons-
BaHWUS (KaTo rpun u naparpvn) MoraT Aa AajaaT cbpaed-
HW YCINOXHEHWs, KOUTO TpsabBa Aa 6GbaaT NoAo3npaHu
N paHO [MarHOCTMUMpaHW, 0COBEHO npu NauMeHTu C
KomopbugHocTu; 2) GonHuTe crneg XMMuo- U nbyeTe-
panusa TpsibeBa ga 6baaT nepvoguvHO NpocneasisBaHun
OT KapAwuonor, KaTto npu yCTaHOBSABaHe Ha Cyoknu-
HWYHWM HapyweHusa (kato Hanpumep acumnTomHa JIK
ancdyHkuma) TpsibBa aa ce obcbam BKITHOBAHE Ha Kap-
OMONPOTEKTMBHA Tepanusi.

MexaHu3MbT Ha AencTuBe Ha MeTabonuTHaTa Te-
panusi ce CbCTON B MOLLHOTO @aHTUOKCUOAHTHO OEeNCTU-
Be Ha Coenzyme Q10 [17] n HamansiBaHETO Ha anon-
TO3aTa Ha KapauoMMUOLIMTUTE OT KOMBUHaLMATa OT Kpe-
aTvH u [1-pnbo3sa, gokasaHo ypes in vitro mogenu [18].
Tasn komOuHauus oT KpeaTuH, [-pnbo3a n Coenzyme
Q10 ot cBOSA CTpaHa XxMNoTeTnyHo 6 Hamanuna pemo-
Jenaumarta Ha Muokapaa npu MMOKapauT.

MpynbT ce nosiBsABa kaTo Ce30HHa enuaemus. He-
KOMMnMumMpaHaTa rpunHa MHGeKums € ¢ oCTpo 3anou-
Baw, chebpunutet, mmanrus, oTnaganoct, rmasobonve
M Cyxa Kalmuua, U mpoTuyda Kato camoorpaHuyasaila
ce MHeKuns. YCnoXHeHMATa Ha rpynHaTa UHgeKums
OOMKHOBEHO 3acsraT MauueHT! B KpaviHU Bb3pacTto-
BM rpynu (noa 6 meceua wunu Hag 65 roamHn) v Tesm ¢
npuapyXxaealy XpoHWYHM 3abonsiBaHus. Han-yectute
CEPVO3HM YCITOXHEHNS Ha rpuna ca nyrMoriornyHmTe
W BNIOYBAT NMbpPBUYHA BUPYCHA MHEBMOHUS U BTOPUYHA
fakTtepuanHa nHEBMOHUS. HEeBpOnornyHmMTe YCrox-
HEHMS1 Ha CE30HHMSA rpuUn BKYBAT eHuedanonaTusi
(cvHopom Ha Reye), eHuedanommenuT, TpaHcBep3aneH
MUWENUT, acenTUYEH MEHUHIUT, HOKANTHN HEBPOSOrMYHN
YCHOXHEHNS 1 cuHapoM Ha [unen-bape, kaTo Tesn yc-
NOXHEHNs ca Haur-4yecTu npu geua. EkctpanynmoHan-
HUTE YCIOXHEHWS, Makap v pPeaKu, MmoraT Aa 3acerHart u
CbpPLIETO 1 Ce MPOSIBAT KAaTO MUOKAPAUT U NEPUKAPAUT.

MaparpunHute Bupycu ca PHK Bupycu ot cemein-
CTBOTO Ha MapaMMKCOBUPYCUTE, NMPUYMHSBALLM 3a60-
NsIBaHMS HA FOPHUTE U OOMNHW AUXaTeNHU MbTULLA Npu
30paBy HOBOPOAEHW unu Aeua nog 6-roguiiHa Bb3-
pacT. OCHOBHUTE YETUPU aHTUrEHHN TUNa naparpunHn

progression of the R wave in precordial ECG leads,
elevated markers for myocardiocytolysis, functional
and structural abnormalities of cardiac imaging (se-
vere systolic dysfunction from echocardiography). The
diagnosis of myocarditis was further confirmed after
the detection of acute-phase IgM antibodies against
parainfluenza virus. Although EMB is considered to be
the gold standard in the diagnosis of myocarditis, we
didn‘t performed EMB given the rapid compensation
for congestive symptoms, the return to baseline of LV
systolic function, and the stable hemodynamic state of
the patient during treatment.

The clinical case described by us raises two funda-
mental questions: 1) seasonal viral diseases (such as
influenza and parainfluenza) can give cardiac compli-
cations that must be suspected and diagnosed early,
especially in comorbid patients; 2) patients following
chemo- and radiation therapy should be monitored pe-
riodically by a cardiologist, and establishment of sub-
clinical disorders (such as asymptomatic LV dysfunc-
tion), consideration should made for initiation of cardi-
oprotective therapy.

The mechanism of action of metabolic therapy
consists of potent antioxidant activity of Coenzyme
Q10 [17] and the reduction of apoptosis of cardiomy-
ocytes by the combination of creatine and D-ribose,
demonstrated in vitro models [18]. This combination
of creatine, D-ribose and Coenzyme Q10 in turn
would hypothetically reduce myocardial remodeling in
myocarditis.

Flu is emerging as a seasonal epidemic. The un-
complicated flu infection has acute onset of fever,
myalgia, fatigue, headache and dry cough, and is a
self-limiting infection. Complications of influenza in-
fection usually affect patients in the end spectrum age
groups (less than 6 months or older than 65 years) and
those with concomitant chronic conditions. The most
common serious complications of influenza are pulmo-
nary and include primary viral pneumonia and second-
ary bacterial pneumonia. Neurological complications
of seasonal influenza include encephalopathy (Reye's
syndrome), encephalomyelitis, transverse myelitis,
aseptic meningitis, focal neurological complications,
and Guillen-Barre syndrome, the most common in chil-
dren. Extrapulmonary complications, although rare,
can also affect the heart, and manifest as myocarditis
and pericarditis.

Parainfluenza viruses are RNA viruses of the
paramyxovirus family causing upper and lower respi-
ratory tract diseases in healthy newborns or children
under 6 years of age. The main four antigenic types
of parainfluenza viruses infect the airway epithelial



88

H. MapuHos, 5. Cumosa, U. lNempoe

BMpYyCa MHpeKTMpaT eNnUTENHNTE KNETKM Ha auxarten-
HUTE NbTULLA U NPULMHABAT KPyn, OPOHXMT, OPOHXMO-
NUT 1 NHeBMOHUA. MaparpunHuTte Bupycu TMn 1 n 2 ce
OTKpMBaT B ennaemMumn npes eCeHHUTe MeceLm, 4oKaTo
TMn 3 ce yCTaHOBSIBa BbB BCUYKM Ce30HM. [1pegaBaHeTo
CTaBa OT YOBEK Ha YOBEK BEPOSITHO C TpaHcdep Ha ce-
KPEeT OT pecnmpaTopHus TPaKT, Ype3 ANPEKTEH KOHTAKT
Unun rornemm Kanku. PemHdekumsita moxe ga ce crny4u
M B MO-KbCEH €Tan oT XMBOTa, HO NpoTu4a neko. EaHo
KNMMHWYHO nNpoyyBaHe, obxeawawo 1253 nauyueHTu
cnej KOCTHOMO3bYHA TpaHCNaHTaums, npocneassa-
HW B NpoabIimKeHUe Ha 16 rognHu, yCTaHOBSBA, Ye npu
nauneHTuTe crneg KOCTHOMO3bYHA TpaHCnnaHTauus
WH(EKUMS C naparpumneH BMpPYyC MOXe Aa Bb3HVKHE B
MHOrO MO-KbCHU eTann OT Bb3pacTTa 1 € CBbp3aHa CbC
3HAYMTENHO Mo-TexKa 3abonaemocT v npoTudaHe [19].

N3Boau

OcTpusaT MuokapauT e TpyaHa guarHosa ¢ borarta
eTnonorus, Hanarawa nposexagaHeto Ha EMB 3a not-
BbpX4aBaHeTo N. HezaBncrMMo OT ToBa Npu OObLP KNn-
HU4YeH xod, 6bp3o obpaTHO pa3BuTNE 1 AOOPO NOBNMUS-
BaHe OT NPOBEAEHOTO fleYeHne, NPOBEXAAHETO Ha Tasu
BCE MaK pUCKOBa npouenypa Moxe fa 6bae nsbderHa-
To. YecTo cpellaHuTe ce3oHHM BMPYCHU 3abonsBaHus
MoraT Aa AafaTt CbpAeYHO-CbOO0BU YCIOXHEHWS, Cpen
KOWTO MMOKapOUTBLT € e4HO OT Hal-Texkute. BupycHu-
AT MMOKapauUT MOXe [a AoBefe A0 TexKa gunaratueHa
KapguoMuonaTtus C MposiBM Ha CbpAeYHa HegocTaTby-
HoCT. B Te3un crnyyan 6bp30TO AuarHoCcTUUMpaHe 1 CBoe-
BPEMEHHOTO NIEYEHVE MOXE Ca XXMBOTOCMNACABALLM.

He e OeknapupaH KOHGbnukm Ha uHmepecu
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