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BPOAEHI 3ABOAABAHNA HA NMEPUKAPOA
B. HuHoBa', A. CumoBa'?3, T. BekoB??

'"MBAA ,,Cvpue u Mo3vk” — [reBeH
2Meguuurcku yHuBepcumem — reBeH
3Bvazapcku kapguonoeuyeH uHcmumym

Peslome. BpogeHume gedekmu Ha nepukapga ca uskalouumeaHo pegku 3abonsBaHus. Te Mozam ga
BkalouBam yacmuyHa uAu nbAHa Aunca Ha nepukapg, nepukapgHu kucmu. CbomBemHo ce nogpasgeasim
u B 3aBucumocm om cbpgeuHama Aokaausauus- BasBo, BgscHo, gBycmpaHHo. MoAsma yacm om nauu-
eHmume ca acumnmomamuyHu, Moke ga auncBam EKI' npomeHu. Exokapguozpadckomo uscaegBaHe
Hu HacouBa kbm guazHo3ama. 3AameH cmaHgapm 3a guagHoCmuuupaHe e sgpeHo-MagHUmHusm pe-
30HaHc. B pegku cayuvau ca Haauue ycaokHeHus kamo xepHuupaHe npe3 gedpekma, koemo cbomBemHo
Moxke ga goBege go »kuBomosacmpawaBawu cumyauuu. /AevyeHue ce onpegens 8 3aBucumocm om 20-
AeMuHa, ecmecmBo u 06xBam Ha gedpekma.
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KalouoBu gymu: nepukapg, gedekmu, kucma, Aunca Ha nepukapg, BpogeHu, eMbpuoro2us

CONGENITAL HEART DEFECTS OF THE PERICARDIUM
B. Ninova', I. Simova’??, T. Vekov??

"Heart and Brain Center of Clinical Excellence, Pleven — Bulgaria
2Medical University, Pleven — Bulgaria
Bulgarian Cardiac Institute

Abstract. Congenital defects of the pericardium are extremely rare conditions. They can involve completely
or partial absence of pericardium, pericardial cysts. They can be further characterized by location:
complete bilateral, left-sided or right-sided. Most of the patients are asymptomatic, may not be seen ECG
changes. Echocardiographic examination directs us to the diagnosis. The gold standard for diagnose is
a Magnetic resonance imaging. In rare cases, there are complications such as herniation through the
defect, which can lead to life-threatening situations. Treatment is determined by size, nature and extent
of the defect.

Key words: pericardium, defects, cyst, absence of pericardium, congenital, embryology

BbBEOEHUE INTRODUCTION

BpogeHume 3abonsaBaHus Ha nepukapga ce cpe-
wam mHo20 psagko B8 kauHuuHama npakmuka. Pa3sge-
ASIM Ce Ha YacmuuHa UAU NbAHa Aunca Ha nepukapg,
nepukapgHu kucmu. BpogeHama Aunca Ha nepukapg
ce cpewa npu no-maAnko om 1 Ha 10 000 nauueHmu
[1]. Cmamucmukama moXke ga He e ek3akmHa, mvl
kamo 2onsma yuacm om nauueHmume ca acumnmoma-
muyHu, koemo Bogu go 3ampygHeHust B guazHocmu-

Pericardial defects are rare disorders. They
are divided into partial or complete absence of the
pericardium, pericardial cyst. The congenital ab-
sence of the pericardium is reported in less than 1
to 10 000 patients [1]. The true prevalence may be
underestimated as most patients are asymptomatic,
and the diagnosis is difficult. The disease is pre-

uupaHemo. 3abonsBaHemo e ¢ npegucho3uuusi kbm
Mbkkus noA, cbomBemHO mpu nbmu ho-yecmo ce
HabAalogaBa B cpaBHeHue c >keHckus. Hal-uecmo ce

disposed to males, with a male to female ratio 3:1.
Complete left-sided defects are most common with
a reported prevalence of a 70% of all pericardial
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cpewa yacmuuHa Aunca ¢ AsaBa nokaausauusi — okoAo
70% om guazHOCMuuupaHume cAy4yau, cbomBemHo
C gsicHa nokaausauus Ha gepekma — 17% u moman-
Ha — 9% [2]. MNepukapgHume kucmu ca owe no-pegku
kAuHUYHU Haxogku — 1 Ha 100 000 nauueHmu. lMpeg-
cmaBasgBam meguacmuHanHa maca — guBepmukyau
uAu kucmosHu ¢dopmauuu. Pagko mozam ga 6bgam
cbnomcmBawu obpazoBaHus kbm ABMO30MHO goMu-
HaHmHa noaukucmo3sHa 6vbpeuHa boaecm [3, 4].

EmsPuonorusa

MNMepukapgom e cbcmaBeH om aBackynapHa
BoHwHa ¢ubpo3Ha 06BuBka u BompewHa cepos-
Ha cbcmaBeHa om me3omeAHu kaemku. Copuemo
uHBaguHupa cepoaHus cAol, pacmeuku obpasyBa
HenpekvcHamu BucuepanHu u napuemanHu cAoeBe:
BucuepaneH, koumo obzpadkga HenocpegcmBeHo
Cbpuemo, U napuemaneH caol, 3aobukanaul BoHw-
Hus ¢ubposeH nepukapg. NMomeHuuaAHomo npoc-
mpaHcmBo meXgy BucuepaAHus U hapuemaaAHus
cAnou ce 3anbABa ¢ meuHocm, kosmo HamansBa
mpueHemo npu cbpgeuyHama koHmpakuus. B go-
NbAHEHUe, nepukapgom obxBawa u 6enogpobHus
apmepuaneH cmBoa, npokcumanHama Bv3xogawa
aopma u vacmu om AeBume berogpobHu BeHu,
kamo npegnas3Ba me3u cmpykmypu om namono-
2U4HU npouecu [5]. B kpasa Ha 4-ama embpuoHaAHa
cegmuua naeBponepukapgHume 2bHku ce pa3Bu-
Bam B meguanHa nocoka kamo go kpas Ha 5-ama
2ecmauuoHHa cegmuua dopmupam gBe omgenHu
kyxuHu (due. 1) [6].

MpuuuHa 3a BpogeHume gedekmu Ha nepukap-
ga obukHoBeHO ce npuema namonoz2us B npoueca
Ha pas3Bumue Ha naeBponepukapgHama MembpaHa.
CvomBemHo uma Hskonko meopuu: egHa om msx
npegnoAaza, 4Ye cbpuemo ce yzonemsBa npegu Bo-
npocHomo naeBponepukapgHo 3amBapsHe — Ha-
Auue e gedpekm. [pyea meopus 2Aacu, ye camama
MeMbpaHa He Moke ga usgbpku Ha pasmszaHemo
nog Hamucka Ha pacmsawomo cbpue u omHoBo ce
no3umuBupa gedekm. Tpema meopus 3a Heycne-
xa B pasBumuemo Ha nepukapgHama mMembpaHa e
npeXkgeBpemeHHa ampodus Ha kapguHaanHume BeHu
(kaHan Ha KloBue), kpbBocHabgsaBawu naeBponepu-
kapgHume 2vHku [5].
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defects. Complete bilateral absence of the pericar-
dium accounts for 9%, and right-sided defects com-
prise 17% of all defects [2]. Pericardial cysts are
even rarer clinical findings-1 in 100 000 patients.
They represent mediastinal mass — diverticula or
cystic formations. Rarely, concomitant lesions may
be associated with autosomal dominant polycystic
kidney disease [3, 4].

EmBRYOLOGY

The pericardium is composed of an avascular
outer fibrous and inner serous layers of mesothelial
cells The heart invaginates the serous layer, growing
to form continuous visceral and parietal layers: vis-
ceral, which surrounds the heart, and parietal layer,
which surrounds the external fibrous pericardium.
The potential space between the visceral and pari-
etal layers is filled with fluid, which reduces friction
during heart contraction. In addition, the pericardium
encases the pulmonary arterial trunk, the proximal
ascending aorta and parts of the left pulmonary
veins, protecting these structures from pathological
processes [5]. At the end of the 4th week of em-
bryo development, pleuropericardial folds develop
and grow medially toward the midline. By the end of
the 5th week, the pleuropericardial folds fuse, par-
titioning the thorax and two partially formed pleural
cavities (Fig. 1) [6].

The cause of congenital defects of the pericar-
dium is usually considered to be a pathology in the
development of the pleuropericardial membrane. Ac-
cordingly, there are several theories: one suggests
that the heart enlarges before the pleuropericardial
closure — so there is a defect. Another theory is that
the membrane itself cannot withstand stretching un-
der the pressure of the growing heart, and the defect
is positive again. A third theory is connected wirh fail-
ure in the development of the pericardial membrane
because of premature atrophy of the cardinal veins
(Cuvier's canal), supplying blood to the pleuropericar-
dial folds [5].
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Quz. 1. Valocmpauus Ha HopmaAaHomo pas3Bumue Ha nepukapga om

vertebral column
foregas g;:{mvm'd'ﬂ yemBbpmama go wecmama 2ecmauuoHHa cegmuua. (a) lNpes 4-ama
commen 2ecmauuoHHa cegmuua ce pasBuBam cmpaHu4yHO pasnorokeHume
f.:?:i'"l heart, a naeBponepukapgHu 2bHku. (b) MNpe3 5-ma 2zecmauuoHHa cegmuua naeB-

ponepukapguanHume 2bHku pacmam koM cpegHama AuHusi, gokamo ko-

p peimary broachial peHbm Ha Bcska 2bHka Mmuzpupa BeHmpanHo. (c) B kpas Ha 5-ama ceg-

Muua naeBponepukapgHume 2vHku ce cauBam, pasgensuku 2pbgHama
kyxura Ha nepukapgHa kyxuHa u gBe yacmuuHo opopmeHu naeBpanHu
kyxuHu. (d) Beaume gpo6oBe npogoakaBam ga ce npocmupam omnpeg
b kbm npegHama uyacm Ha cbpuemo doi: 10.4103/2156-7514.152338

Fig. 1. lllustration of normal pericardial development from the fourth
to sixth week of gestation. (a) At 4 weeks of gestation, the laterally
positioned pleuropericardial folds are developed. (b) During the 5th week
of gestation, the pleuropericardial folds grow toward the midline while
the root of each fold migrates ventrally. (c) At the end of the 5th week,
the pleuropericardial folds fuse, partitioning the thoracic cavity into a
pericardial cavity and two partially formed pleural cavities. Note that
union of the pleuropericardial folds and the root of the lungs also occurs
during this time. (d) The lungs continue to extend anteriorly to the front
of the heart. doi: 10.4103/2156-7514.152338

»
=
=
S
@
oc
~
=
=
)
]
O
(=]

MEPUKAPOHUN KNCTU PericarD CysTs

MNepukapgHume kucmu ca pegku (1 Ha 100 000 na-
uueHmu), gobpokavecmBeHu obpasoBaHus, ¢ dayug-
HO cbgbpkaHue, 0bukHoBeHO ce AokaAudupam okoao
gecHusa kocmoguadpazmaneH beoA. [NpegecmaBasBam
okono 6-7% om meguacmuHaAHume kucmu. CBvp3sa-
HU ca ¢ namonozusi no Bpeme Ha cAuBaHemo Ha de-
maAHume AakyHu B nepukapgeH uenom [7, 8]. lMop-
Bume guazHOCmMuuupaHU cAyyau gamupam om 1940
2. ObukHoBeHO kauHuuHama us3sBa e HaAuue OkoAo
30-me, 40-me 2oguHu om >kuBoma Ha nauueHma. B

Pericardial cyststs are rare (1 in 100 000 pa-
tints), benign, filled with fluid, usually located around
the right costodiafragmathic angle. They represent
about 6-7% of mediastinal cysts. They are caused
by the failure of fetal lacunae to coalesce into the
pericardial coelom [7, 8]. The first diagosed cases
date from 1940s. Usually the clinical manifestation is
presented around the 30s, 40s of the patient's life.

noBeuemo cAyyau ca YHUAOKYAapHU, MbHKOCMEHHU,
uU3NbAHEHU € GAyugHa meuyHoCcm U ca cAyvyalHa Ha-
xogka no Bpeme Ha obpasHu uscaegBaHus [9]. MoBeue
om 50% om nepukapgHume kucmu ca acumMnmoMHu
u ce omkpuBam cayuyalHo, Bonpeku ye gpyau umam
pasAuUYHU cuMnmomu npu nposBa. ducnHes, boaka B
2bpgume, ynopuma kawauua, xemonmusa, mpecka u
nHeBmomopakc ca pegku cumnmomu u ce kaacudu-
uupam kamo cnewHu, ako ce nosBam. Mozam ga ce
nposBsm cbC cumnmomamuka om CbCegHU Op2aHu,
acouuupaHu npu komnpecuBeH cuHgpom [10]. B Au-
mepamypama ca u3BecmHu kKAUHUYHU CAyvyau C yc-
AOXKHEHUst om pynmypa Ha kucmama, epo3us 8 6AU3-
kocmoswa cmpykmypa, komnpecus Ha 20pHa npasHa
BeHa, copgeyHa mamnoHaga, NpegcbpgHO MbXKgeHe u

In most cases, they are unilocular, thin-walled, filled
with fluid and are an incidental finding during clinu-
cal examination [9]. More than 50% of pericardial
cysts are asymptomatic and discovered incidentally,
despite others having various symptoms at presen-
tation. Dyspnoea, chest pain, persistent cough, hae-
moptysis, fever and pneumothorax are rare symp-
toms and are classified as urgent if they occur. They
occasionally present with symptoms related to com-
pression of adjacent structures [10]. Clinical cases
with complications of cyst rupture, proximal erosion,
superior vena cava compression, cardiac tampon-

ade, atrial fibrillation, and even sudden death have
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gopu BHesanHa cmbpm. MNoHakoza Mo2am ga Bbgam
gonbAHEHUE kbM aBmo3oMHO goMuHaHmMHa Bbbpeu-
Ha noaukucmo3sa, cbomBemHo ¢ nepukagHo 3acsz2aHe
[11]. 3a oueHka u omkpuBaHe Ha nepukapgHu kucmu
Hau-4yecmo ce u3noA3Bam peHmzeHozpadpcko uscaeg-
BaHe, exokapguozpadus, komnlombpHa momozpadus
U MagHUmMeH pe3oHaHc. OmbensisBa ce, ue pesyama-
mume om exokapguozpadusma mpsbBa ga bvgam
nomBovpgeHu upe3 komnlombpHa momozpadus u agpe-
HO-MagHUMeH pe3oHaHc. HesaBucumo om moBa, gu-
depeHuupaHemo Ha 3AaokavuecmBeHume mymopu om
He3nokauecmBeHume NbAHU ¢ meyHocm kucmu npu
nauueHmu ¢ nepukapgHa aHomanus BcbwHocm e 3a-
gava ¢ 2onama mpygHocm u caegoBamenHo usuckBa
cepuosHa npeuusHocm. lNpeHamanHa guagHocmuka
Ha nepukapgHa kucma e BvamokHa okono 14 2ecma-
uuoHHa cegmMuua. MoBeuemo meguuuHcku ekcnepmu
npenopvuBam xupyp2uuHo omcmpaHsiBaHe Ha kuc-
mama npu cuMnmomamuyHu nauueHmu. CbomBem-
HO koHcepBamuBHO AeueHue npu acuMnmoMamuyHu.
BapuaHm e BugeoacucmupaHa mopakaaHa xupypaus.
Tol kamo mopakockonckama pesekuus Ha nepu-
kapgHu kucmu HamansBa xupypzauuHama mpaBGma u
cnegonepamuBHama bonka, cbkpawaBa nepuoga Ha
Bv3cmaHoBsaBaHe, u ocuzypsBa no-keaaHu om Megu-
UuHcka eaegHa mouka pesyamamu, moBa e gocma
gobpo anmepHamuBHO peweHue Bmecmo omBopeHa
xupypauuHa pesekuus. NMNepkymaHHama acnhupauus Ha
cbgbpkaHuemo Ha kucma e gpy2 aamepHamuBeH me-
mMog Ha XupypauuHa pe3ekuus Ha nepukapgHu kucmu
Npu cuMNMOMamuyHu nauueHmu [12].

BPOOEHA AUMNCA HA NEPUKAPL

BpogeHama Aunca Ha nepukapg e uskalouumen-
Ho psigka kauHuuHa Haxogka. MoHskoza cbecmosHuemo
Moke ga umumupa ocmbp kopoHapeH CUHgPOM, Cbp-
geuHa aHeBpuama, mymopu Ha 6eAust gpob, MUMpPaAHU
namoAo2uU, uguonamuyHa guaamauusi Ha 6enogpobHa
apmepus, AaumdbageHonamusi [2]. Bonpeku ue nauu-
eHmume ¢ BpogeHa Aunca Ha nepukapga obukHoBe-
HO umam usoAupaHu gedpekmu, noumu 30% om mesu
nauueHmu umam gpyau BpogeHu CbpgeuHo-CbgoBu
UAU 6enogpobHU aHomMaAuu.Te3u nauueHmu mMozam ga
umam u gpyau cuHgpomu kamo cuHgpom Ha VATER
(gedekmu Ha npewneHume, aHanHa ampesusi, mpa-
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been reported in the literature. They can sometimes
be connected with an autosomal dominant renal
polycystosis, respectively with pericardial involve-
ment [11]. To evaluate and detect pericardial cysts,
radiographic examination (plane chest radiograph),
echocardiography, computerized tomography, and
magnetic resonance imaging are most frequently
used. It is noted that the results of echocardiography
must be confirmed by computed tomography and
magnetic resonance imaging. Nevertheless, differ-
entiating malignancies from nonmalignant fluid-filled
cysts in patients with a pericardial anomaly is actu-
ally a task of great difficulty and, therefore, requires
serious precision. Prenatal diagnosis of pericardial
cyst is possible around 14 weeks of gestation. Most
medical experts recommend surgical removal of the
cyst in symptomatic patients. Respectively — con-
servative treatment in asymptomatic. An option is
video-assisted thoracic surgery. Because thoraco-
scopic resection of pericardial cysts reduces sur-
gical trauma and postoperative pain, shortens the
recovery period, and provides more medically desir-
able results, this is a fairly good alternative instead
of open surgical resection. Percutaneous aspiration
of cyst contents is another alternative method of
surgical resection of pericardial cysts in symptom-
atic patients [12].

CONGENITAL ABSENCE OF THE PERICARDIUM

Congenital absence of the pericardium is an ex-
tremely rare to be seen in the clinical practice. Oc-
casionally the condition can mimic other deseases
such as acute coronary syndromes, lung tumors,
mitral regurgitation, idiopathic pulmonary artery dila-
tation, lymphadenopathy [2]. Although patients with
congenital pericardial desease usually have isolated
defects, almost 30% of these patients have other con-
genital cardiovascular or pulmonary abnormalities.
These patients may have syndromes such as VATER
syndrome (vertebral defects, anal atresia, tracheo-



xeoeszodazeanHa ducmyaa U paguanHa u bBvbpeuHa
gucnaasus), cuHgpoMm Ha MapdaH [13] u cuHgpom Ha
Pallister-Killian [14] (mempa3omus 12p) — xapakmepu-
3upa ce ¢ ymcmBeHa u3ocmaHaAoCm, Xuno- UAU Xu-
nepnuameHmauus, AuueBu aHomanuu. Moxke ga ce Ha-
bAlogBam u pectus excavatum, guappazmanHa XepHus.

B noBeuemo cayyau nauueHmume ca acumMnmom-
Hu. B Hakou cayuau moxke ga ce no3umuBupa 2pbgHa
bonka, gucHes, 3amasHocm, maxukapguyHu enusogu
[15]. EKT npomeHume o0bukHOBeHO CbWwo ca Hecnu-
uudpuyHU — omkaoHeHa BgsacHO CopgeyuHa oc, HENbAEH
geceH begpeH 6n0k, bpagukapgus npu BazaaHa cmu-
Myaauusi. Exokapguopadckomo uscnaegBaHe HU Hacou-
Ba kom gonoAHUMeEAHU uscaegBaHus kamo ckeHep uau
fAgpeHoMagHUmeH pe3oHaHc. BbamokHo e ycmaHoBs-
BaHe Ha napagokcanHo cucmonHO gBuxkeHue Ha cen-
myma, yBeAuueHu pasmepu Ha AeBu U gecHuU KyxuHu,
acouuauus ¢ gpyau gepekmu, kamo mpukycnuganHa u
NyAMOHaAHa pe2ypaumauus, aHomaauu B nosuuuume
Ha pasAauyHume kaanu [15]. 3aameH cmaHgapm 3a gu-
agHo3ama cu ocmaBa sigpeHo-MagHUMHUsi Pe30HaHC,
nopagu MHO20 gobpa pa3geaumeAaHa cnocobHocm, ¢
Bv3amokHocm 3a BusyaAusupaHe Ha cbuemaHu aHoMa-
Auu. Kakmo KT, maka u AMP mo2am ga pa3szpaHuuam
yacmuyHU UAU nbAHU gedekmu, kakmo u xepHuupa-
He Ha cbpuemo npe3 gepekmume, Haauuue Ha beno-
gpobHa muvkaH meXgy 2naBHama benogpobHa apme-
pusi u aopmama [16].

MbAHA AMNCA HA NEPUKAPA

MoAHama Aunca Ha nepukapg e Hal-gobpusm Ba-
puaHm, mvl kamo Hal-psgko Bogu go ycAoKHEHus.
O6ukHoBeHO kauHUYHama kapmuHa Ha hauueHmume
e cBobps3aHa ¢ amunuyHa 2pbgHa boaka, mvl kamo
AuncBa nepukapgHa 3awuma u cBobogHomo gBuke-
Hue Ha cbpuemo e komnpomemupaHo om Auncama
Ha nepukapgHa meuHocm [2, 17]. Cbpuemo ce us-
MecmBa anukanHo, Moke ga ce no3umuBupa cucmo-
AeH wym Ha usmaackBaHe BasBo napacmepHaAHo,
cb3gageH om mypbyaeHmHocm Ha gBukewama ce
kpbB npu HeobuvalHa cbpgeuHa kuHemuka [2]. Om
EKT uscaegBaHemo moxke ga ce Busyaausupa 3aba-
BeHa npozpecus Ha R-3vbeu, HenbAeH geceH begpeH
6n0k. BbamokHa e u npomsHa 8 P u QRS mopgono-
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esophageal). Fistula and radial and renal dysplasia),
Marfan syndrome [13] and Pallister-Killian syndrome
[14] (tetrasomy 12p) — characterized by mental retar-
dation, hypo or hyperpigmentation, facial abnormali-
ties. Pectus excavatum, a diaphragmatic hernia, may
also be seen.

Congenital absence of the pericardium is usually
asymptomatic. However, it can be detected with var-
ious clinical manifestations like chest pain, dyspnea,
tahycardia [15]. ECG changes are usually also non-
specific but typical findings include right-axis devia-
tion with incomplete right bundle branch block and
bradycardia from vagal stimulation. Echocardiography
examines us for additional tests such as a scanner or
magnetic resonance imaging. It is possible to estab-
lish a paradoxical systolic movement of the septum,
increased size of the left and right cavities, associ-
ation with other defects such as tricuspid and pul-
monary regurgitation, abnormalities in the positions of
the various valves [15]. The gold standard for diagno-
sis remains magnetic resonance imaging due to its
very good resolution, with the possibility of visualizing
combined anomalies. Both CT and MRI can distin-
guish partial or complete defects, as well as hernia
of the heart through the defects, the presence of lung
tissue between the main pulmonary artery and the
aorta [16].

COMPLETE ABSENCE OF THE PERICARDIUM

The complete absence of the pericardium is the
least likely to cause complications Usually the clinical
picture of patients is associated with symptoms like
atypical chest pain,connected with lack of pericar-
dial cushioning, and undue torsion or strain on the
great vessels as without a pericardium, they serve as
the only anchor for the heart [2, 17]. An apical heart
displacement of the point of maximal intensity may
be noted on physical exam. In some cases a systolic
ejection murmur at the left sternal border is reported
which is thought to be due to turbulence set-up by
an unusually mobile heart [2]. Delayed progression of
R-wave, incomplete right femoral block can be visu-
alized by ECG examination. A change in P and QRS
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2usama, gbakawa ce Ha noBuweHama mMobuaHocm U
namoAo2uyHa cbpgeyuHa nosuuus [18].

PenmeeHoepadckomo uscnegBaHe cnegBa ga
Hu Haco4yu kbm guagHo3ama, nocpegcmBom Hskou
ocobeHocmu: Npu NbAHO omcbecmBue Ha A8 nepu-
kapg coomBemHo e HaAauue uamecmBaHe HansBo u
Hasag Ha cbpgeuHus cuayem, ygoakaBa ce copgeu-
Hama 2paHuua (3Hak Ha CHynu) (¢due. 2), aunca Ha
gsiCHa cbpgeuHa 2paHuua U HaAauvue Ha 6enogpob-
Ha mvkaH mMeXgy nyAmMoOHaAHama apmepus u aop-
mama [19].

MocpegcmBom exokapguozpadpckomo uscaegBa-
He BegHaza npaBu BneuamaeHue, ye He ce Busyanu-
3upam HopmMaAHUMe CcbpgeyHu Haxogku om pasauu-
Hume exo-no3uuuu. Om napacmepHaAHa no3uuus No
gba2ama oc ce Bwkga 2onsma yacm om gecHume
kyxuHu, nopagu AsBo cbpgeuHo uamecmBaHe, koemo
cvomBemHo mMoke ga goBege go nogpewHo guazs-
HOoCcmuuupaHe Ha gecHokamepHa guaamauus. Om
anukanHa 4-kyxuHra nosuuus ce Busyaausupa ,Ayko-
BuuHa“ [19] AsBa kamepa ¢ enoHz2upaHuU npegcobpgus,
nopagu Aunca Ha ozpaHuyaBaw, nepukapg. Copuemo
kamo usno moxke ga ce onpegeAu ¢ kankoBugoobpas-
Ha dopma. MNpu npoBerxkgaHe Ha CmpelH uscaegBaHe
He ce omkpuBam abHopmaAaumemu, koemo nokaBa,
ue Auncama Ha npukapg He okasBa BausHue Bobpxy
pez2uoHaAHama cucmoaHa ¢yHkuus [20, 21, 22].

KomnlombvpHama momoepadus e ocHoBeH gu-
azHocmuueH memog. VMIHmepnosuuusima Ha b6eno-
gpobHa mvkaH MeXXgy nyAMOHaAHama apmepus u
aopmama e cneuuduueH guazHocmuueH mapkep 3a

morphology is also possible due to increased mobility
and pathological cardiac position [18].

Chest radiographs have more specific findings
that can alert the physician to consider the diagno-
sis of the absence of the pericardium. Patients with
complete absence of the left pericardium will have a
leftward and posterior shift of the cardiac silhouette,
straightening and elongated left heart border (Snoopy
sign), loss of the right heart border and the presence
of lung tissue between the pulmonary artery and the
aorta (Figure 2) [19].

One of the first findings appreciated on echocar-
diography in patients with the complete absence of
the pericardium is that the standard views may not
apply. From the parasternal position along the long
axis, a large part of the right cavities can be seen
due to left cardiac displacement, which can lead to
misdiagnosis of right ventricular dilatation. The typi-
cal findings with the complete absence of the peri-
cardium are a bulbous left ventricle, a "teardrop" [19]
shape of the heart, and elongated atria in the apical
four-chamber view. However, longitudinal, radial, and
circumferential strain and strain rates showed no sig-
nificant abnormalities in patients with pericardial. This
directs us to the conclusion that the absence of the
pericardium does not impact regional left ventricular
myocardial function [20, 21, 22].

Computed tomography is a basic diagnostic meth-
od. Interposition of lung tissue between the pulmonary
artery and the aorta is a specific diagnostic marker
for a complete left-sided defect. Excessive left posi-

Duz. 2. PeHmaeHozpadus Ha 2pbgeH kow Ha NauUeHmM ¢ NbAHa Aunca
Ha nepukapg. Mo3umuBupa ce ekcuecuBHa AsBa cbpgeyHa no3uuus,
3azyba Ha gacHa cbpgeyHa epaHuua, Haauuue Ha benogpobHa mokaH
mMeXgy anaBHama benogpobHa apmepus u oapmama (cmpeakama).
MpeneuamaHo om Annals of Thoracic Surgery, Volume 69, Gatzoulis
MA, Munk MD, Merchant N, Van Arsdell GS, McCrindle BW, Webb GD,
Isolated congenital absence of the pericardium: clinical presentation,
diagnosis, and management, 1209-15, 2000

Fig. 2. Characteristic posteroanterior radiograph from a patient
with the complete congenital absence of left pericardium. It can
be seen marked levoposition of the cardiac silhouette, loss of right
heart border, prominent main pulmonary artery, with borderline
irregularities of the upper left heart border, and a ‘tongue’ of lung
issue interposing between the main pulmonary arteryt and aorta
(arrow). Reprinted from Annals of Thoracic Surgery, Volume 69,

Gatzoulis MA, Munk MD, Merchant N, Van Arsdell GS, McCrindle BW, Webb GD, Isolated congenital absence of the pericardium:

clinical presentation, diagnosis, and management, 1209 — 15, 2000
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noneH neBocmpaHeH gedpekm. EkcuecuBHa asBa no-
3uuus ce HabalogaBa obukHOBeHO npu NbAHa Aunca
Ha nepukapg. Om sgpeHoMa2HUmMHus pe3oHaHC ce
ombendasBa AdB80 npomMuHupaHe Ha AdBomo npeg-
cbpgue, cbomBeHo AfBa pomauus Ha Cbpuemo u
Hasag [23].

ObukHOBeHO He e HeobxogumMo AeueHue, U3-
BecmHo e, Ye nauueHmMu ¢ NbAHa Aunca Ha nepukapg
umam HopmanHa cucmoaHa ¢yHkuus. Hakou aBmopu
npegnoAna2zam noBuweH puck 3a aopmHa gucekauus
mun A, nopagu noBuweHa cbpgeyHa MobuAHOCM U
NO3UUUOHHO uamecmBaHe [2, 22].

YACTYHA AWMCA HA AAB NMEPUKAPL

Mpu napuuanHa Aunca Ha nepukapg Beposim-
Hocmma ga uma cumMnmomamuka e 3Ha4YumeAHo
no-zondMa. KAuHuuHume nposBu mozam ga bGbgam
amunuyHa napokcuamanHa 2pbgHa 6oaka, Henpo-
BokupaHa om ¢usuuecko ycuaue. AeBuam kaHan Ha
KloBue HopmaAHO ampodupa u npu Bv3pacmHu ce
MaHudbecmupa kamo kopoHapHus cuHyc. [Npegnona-
2a ce, ue me3u gedpekmu ce goakam Ha nperkgeBpe-
MeHHO ampodupaHe Ha gykmyca u ,HegoxpaHBaHe"
Ha AsBama naeBponepukapgHa membpaHa, om kovge-
mo kamo nocaegcmBue e HenbAHOMO 0bpa3yBaHe Ha
nepukapg [24, 25]. Mpu mo3u mun namoAo2us uma
noBuweH puck om xepHuupaHe Ha CbpgeuHu cmpyk-
mypu: As80 npegcopgue, ndBa kamepa, koemo moxke
ga goBege go cmpaHaynauus u Hekposa Ha copgeuHu
cmpykmypu. XapakmepHa kauHuvHa Haxogka e mpe-
nonHes — no3umuBupaHe Ha gucnHes npu 3aemMaHe
Ha Ae2Hano honokeHue omkbm AsBa cmpaHuyHa no-
3uuus [26, 27].

PeHmzeHozpadckomo uscregBaHe nokasBa us-
nvkHanocm Ha AsBa cbpgeyHa 2paHuua, NPOMUHU-
paHe Ha AsBa benogpobHa apmepus, XxepHuupaHe Ha
npugambk om AfBa cbpgeuHa nonoBuHa. 3abenasBa
ce usMmecmeHa cbpgeyHa caHka. Bv3amoXkHo e xepHu-
upaHe Ha AgB0 npegcbpgue, koemo ce Busyaausupa
u Ha exokapguozpadckomo uscaegBaHe kamo aHe-
Bpuama. Busyanusupa ce u napagokcanHo gBukeHue
Ha cenmyma. B AdBo0 cmpaHuuHO nonokeHue mozam
ga npoMuHupam cbpgeuyHume kyxuHu, gokamo Bgs-
cHo moBa He e Bb3MOXXKHO nopagu HaAuvue Ha ne-
pukapgHa 06B8uBka. KomnlombpHama momozpadus u
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tion is usually observed in the complete absence of
the pericardium. Magnetic resonance imaging shows
left perforation of the left atrium, respectively left ro-
tation of the heart and back [23].

For patients with complete bilateral or complete
left-sided absence of the pericardium, no treatment
is indicated. Studies of cardiac function have shown
that patients with the complete absence of pericardi-
um have similar ejection fractions to control. Although,
some authors suggest that the cardiac displacement
and increased mobility impose an increased risk for
traumatic type A aortic dissection [2, 22].

PARTIAL LEFT-SIDED DEFECTS

When there is a partial absence of the pericardi-
um, it is more likely to have clinical symptoms. Clinical
manifestations may be atypical paroxysmal chest pain
unprovoked by exercise. The left duct of Cuvier nor-
mally atrophies and in the adult is only represented
by the coronary sinus. Thus, it is proposed that left
sided defects are due to premature obliteration of the
embryonic left duct of Cuvier. This leads to malnour-
ishment of the left pleuropericardial membrane and
incomplete formation of the parietal pericardium [24,
25]. A subgroup of partial defects, foramen-type de-
fects, increase the risk for herniation of the left atrial
appendage, the entire left atrium, or both ventricles
leading to cardiac strangulation or compression of
coronary vessels. Trepopnea (the presence of dys-
pnoea when lying on one side) is a unique finding
that can be seen in patients with partial defects.
Symptoms may be worse in the left lateral position
[26, 27].

On chest radiography, a bulge of the left upper
heart border or prominent pulmonary artery may be
noted. Left atrial hernia is possible, which is also vi-
sualized on echocardiography as an aneurysm. Oc-
casionally, chambers of the heart may herniate when
patients are in left lateral decubitus position but not
when in right lateral decubitus position because of
the intact right-sided pericardium. This can be seen
as paradoxical septal motion on echocardiography.
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AgPEHO-Ma2HUMHUsSI Pe30HaHC ca OCHOBeH guz2HocC-
muueH u3bop [17, 28, 29].

Mpu nauueHMu ¢ ocmpa 2pbgHa bonka moxe ga
ce no3umuBupa ST-eneBauus Ha enekmpokapguo-
2padckomo uscaegBaHe. CopgeuHama kamemepu-
3auusi B me3u cayvau we nokake Aunca Ha xegu-
HaMUYHO 3HauYuMu kopoHapHU cmeHo3u, hocAaegBaHu
om u3kpuBsBaHe u komnpecupaHe Ha apmepuume
om nepukapgHus pbb [17].

Ha xupypauuHo AeueHue nogaekam CUMNMOM-
HU nauueHmu. Bb3amokHocmume ca nocmaBsHe Ha
Jpatch* 3a 3amBapsaHe Ha gedekma, paswupsBaHe Ha
gedekma, 3a ga ce npegomBpamu BvamokHocm 3a
XepHuupaHe, nepukapguoekmomus uAu nepukapgu-
onnacmuka. Npu xepHuupaHe npugamvkom ce uspsa3Ba
u gepekmbm ce 3awuBa. AcuMNnmMOMHUME NauueHMu
Ha nogaeXkam Ha XUPYP2UYHO AeYeHUe, HEOBXOgUMO €
nepuoguuHo Aekapcko HabalogeHue [28, 30].

Avnca HA QECEH NEPUKAPH

ObukHOBeHO nauueHmume C gecHocmpaHHa
Aunca Ha nepukapg ca acumnmomHu. Cumnmomu

Computed tomography and magnetic resonance im-
aging are the main diagnostic choices [17, 28, 29].

In patients with partial defects and acute chest pain,
ST-segment elevation may be seen on electrocardiog-
raphy Cardiac catheterization in these cases will show
the absence of hedinamically significant coronary steno-
sis, followed by an abrupt focal kink or angulation in the
arteries which is secondary to external compression of
coronary arteries by the pericardial rim [17].

Symptomatic patients with partial defects and
cardiac chamber herniation should undergo surgery.
Treatment options include patch closure of the defect,
enlargement of defect, pericardiectomy, or pericardio-
plasty. In cases of herniation of the left atrial append-
age, the appendage can be excised and the pericar-
dial defect can be closed with a patch. Asymptomatic
patients are not subject to surgical treatment, periodic
medical supervision is required [28, 30].

PARTIAL RIGHT-SIDED DEFECTS

Generally, individuals with pericardial absence are
asymptomatic Symptoms may be reproduced by her-

Quza. 3. AqBa cvopgeuHa kamemepusauus, nokasBawa kopoHapHu cmeHo3u Ha LAD u HeuHume kaoHoBe. EAuncama, usobpaseHa Ha

kapmuHa B, noka3Ba BvHwHa uau BompewHa komnpecus Ha apmepuume. (Wilson SR, Kronzon I, Machnicki SC, Ruiz CE. A constrained
heart: a case of sudden onset unrelenting chest pain. Circulation 2014;130:1626.)

Fig. 3. Cardiac left heart catheterization showing marked stenosis (A, arrows in B) of the left anterior descending artery, diagonal arteries,
and obtuse marginal arteries. The coronary arteries are otherwise of normal caliber and appearance. An ellipse (B) has been created
demonstrating the appearance of what appeared to be either intrinsic or extrinsic compression of the coronary arteries. (Wilson SR,
Kronzon |, Machnicki SC, Ruiz CE. A constrained heart: a case of sudden onset unrelenting chest pain. Circulation 2014;130:1626)
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Moz2am ga ce Bv3npou3Begam npu xepHuupaHe Ha
cbpgeuHu cmpykmypu u cmpaHgyaauus. Had-yecmo
nayueHmume cbobwaBam 3a napokcuamanHa BGOA-
ka 6e3 ¢usuuecka cmumyaauus [19, 31]. Cumnmomu
kamo gucnHes uAu peanudupaHe Ha cuHkon mozam
ga bbgam cBop3aHu ¢ komnpecusi Ha 2oAeMume Cob-
goBe, nnaeBponepukapgHu cpacmBaHus. Exokapgu-
ozpadckomo uscaegBaHe Hu HacouBa kbm guazHo-
3ama — aHopmaAHa cbpgeuHa nosuuus, Bb3moXkHO e
ga ce Busdyanusupam u gpya2u CbpgeuHu aHOMaAuu,
guckuHemuka Ha cvpgeyHume cmpykmypu.

PenmzeHonozuuHomo uscnaegBaHe maHudecmu-
pa 3HayumenHa npomsHa B HopmaAHus CbpgeuyeH
cuayem. Mpu Aunca Ha 20pHa Yacm om gecHus nepu-
kapg 6enogpobeH napeHxum ce UuHmepnoHupa meX-
gy gficHa NyAMOHaAHa apmepusi u aopmama, nposiBa
Ha xapakmepHO NPOMUHUPaHe Ha gsicHa NyAMOHaAHa
apmepus (duz. 3 a, 6). Mpu AUNcCa Ha QOAEH geceH
nepukapg — cbomBemHo BmbkHamama 6enogpobHa
mokaH cb3gaBa npocBemasBaHusa meXkgy gsicHa Cobp-
geyHa 2paHuua u gacHa xemuguadpazma. Mpu HaAu-
yue Ha xepHuupaHe-cbomBemHo umame nokaausupa-
Ha uanbkHaAnocm Ha cbpgeyHama csaHka [6, 32, 33].

KomnlombpHama momozpadusi guagHocmuuupa
HaAuuue Ha 3aboasBaHemo. Busyaausupam ce xep-
HUUpaHe Ha gecHu cbpgeuHu cmpukmypu, uzzaexkga-
wu kamo npugamvk (duz. 5). 3abenasBa ce uHmep-
noHupaHa 6enogpobHa mvkaH, kosmo npemuHaBa
npe3 gedbekma, ¢ nozumuBupaHe Ha pempoapmHa
aepauus [31, 33].

N myk sgpeHomazHumHus pe3oHaHC cu ocmaBa
»3A\ameH cmaHgapm*“ 3a nocmaBsHe Ha guagHo3ama.
Moke ga ce no3umuBupa nepukapgHa Aunca, Bu-
3yaausupaHe ce omcbcmBue Ha npeaopmHa nepu-
kapgHa BgavbHamuHa. Mpu yacm om nauueHmMume
ce geMoHcmapupam 2oAeMu BapuabuaHocmu mexkgy
CMOUHOCMU Ha CUCMOAEH U guacmoneH obem. [Mpu
30% om cAayyaume e HaAuue cbyemaHue C gpyau
aHomaAuu kamo mexkgynpegcopgeH gedpekm, bukyc-
nugHa aopmHa kaana, mempaaozus Ha Fallot [25, 31].

Mpu nposBu Ha xepHuupaHe u cmpaHayAauus
e Heobxogumo ga ce npucmbnu kbm onepamuBHa
Hameca — ocBobokgaBaHe Ha cbgbpkumMomo u ne-
pukapguonaacmuka. KoHmpauHgukupaHo e npodu-
AakmuyHa nepukapguonaacmuka npu acumnmoma-
MUYHU hauueHmu.
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niation of cardiac structures and strangulation. Parox-
ysmal non-exertional chest pain is the most commonly
described symptom [19, 31]. In addition other symp-
toms such as dyspnea and syncope may be related to
compression of great vessels, traction on pleuroperi-
cardial adhesions. Echocardiographic examination di-
rects us to the diagnosis - abnormal cardiac position,
it is possible to visualize other cardiac abnormalities,
dyskinetics of cardiac structures.

Right-sided pericardial defects may manifest ra-
diographically as characteristic cardiac silhouette
abnormalities due to herniation of pulmonary and
cardiovascular structures through the defectThe in-
terposed lung between the right pulmonary artery
and the aorta produces a relative lucency with right
pulmonary artery margin prominence, when there is
an absent of the superior right pericardium (Fig. 3
a, b). If the inferior aspect of the right pericardium is
absent the inserted lung tissue creates enlightenment
between the right heart border and the right hemidi-
aphragm. In the presence of herniation, respectively,
we have a localized protrusion of the heart shadow
[6, 32, 33].

Computed tomography diagnoses the presence
of the disease.lt includes visualizing herniation of
right heart structures, such as the right atrial ap-
pendage (Fig. 5), through a defect in the pericar-
dium. Interposed lung tissue is observed, which
passes through the defect, with positivity of retroart
aeration [31, 33].

Cardiac magnetic resonance imaging (CMR) is be-
coming the modality of choice for establishing congeni-
tal pericardial absence. CMR can demonstrate pericar-
dial defects by the absence of the preaortic pericardial
recess or the pericardium itself. Functional CMR can
demonstrate excessive cardiac displacement, exagger-
ated cardiac volume differences between diastole and
systole. In 30% of cases there is a combination of oth-
er abnormalities such as atrial defect, bicuspid aortic
valve, tetralogy of Fallot [25, 31].

In case of manifestations of herniation and stran-
gulation, it is necessary to proceed to surgical inter-
vention — release of the contents and pericardioplasty.
The role of prophylactic surgical repair of incidentally
detected defects in asymptomatic individuals remains
controversial.
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Qua. 4. 77-2oguweH MbX ¢ gucnHes. (A) PeHmzeHozpadusma Ha 2pbgeH kow paskpuBa manko no-xopuzoHmanHa Bbaxogawa aopma
nopagu yacmuuHa XepHusi Ha Bv3xogswama 2pbgHa aopma npe3 nepukapgeH gedekm (cmpenka). (b) MNpoduaHama penmzeHoBa
cHumka nokasBa HeobuualHo 3aceHuBaHe mMeXgy Bb3xogauiama aopma u gacHama beaogpobHa apmepus (cmpeaku), koemo Bogu
go HeobuyalHO NAbMHO u3aaeXkgaula u usnbkHana gacHa beaogpobHa apmepus (RPA). (c) TpaHcakcuanHo CT usobpadkeHue ¢ 6eno-
gpobeH nposopeu, nomBbpkgaBa masu npocBemaeHocm, kosmo npegcmaBasBa beaus gpob, pasnorokeH mMeXkgy aopmama u 6eno-
gpobHama apmepus npe3 yacmuyHo omcbcmBauw, geceH nepukapg (cmpeaka), npousBexkgatku xapakmepHus 3Hak 3a ,pempoaopmHa
aepauus“. (d) Ckenep usobpakeHus noka3Bam Bb3gyx, HaBausaw, kakmo nog aopmama, maka u nog 6eaogpobHama apmepus (Cmpea-
ku). [lecHusam 6aA gpob HanogobsBa 2aaBama u maaromo Ha geaduH ¢ omBopeHa ycma. (€) OmcbemBue Ha geceH nepukapg vecmo
e cBop3aHo cbC cvbuemaHu aHomaAuu — exokapguozpadcko uscaegBaHe nokasBa mexkgynpegcopgeH gedpekm ¢ woHmupaHe omasBo
HagscHo (doi: 10.4103/2156-7514.152338)

Fig. 4. 77-year-old man with dyspnea. (a) PA chest radiograph reveals a slightly more horizontal ascending aorta due to partial herniation
of the ascending thoracic aorta through a pericardial defect (arrow). (b) Lateral radiograph demonstrates abnormal lucency between the
ascending aorta and the right pulmonary artery (arrows) resulting in an unusually dense-appearing and prominent right pulmonary artery
(RPA). (c) Transaxial CT imaging with lung window confirms this lucency which represents the lung interposed between the aorta and
the pulmonary artery through a partially absent right pericardium (arrow), producing the characteristic “retroaortic air” sign. (d) Coronal
reformatted images with soft tissue and lung windows demonstrate air insinuating beneath both the aorta and the pulmonary artery
(arrows). The right lung resembles the head and body of an open-mouthed dolphin. (e) Right pericardial absence has been associated
with other congenital cardiac defects. Echocardiography demonstrates a secundum type atrial septal defect with left to right shunting
(arrow). (doi: 10.4103/2156-7514.152338)

Quz. 5. CT usobparkeHue nokasBauwio kak uacm om gsc-
HO npegcbpgue npomuHupa npe3 nepukapgHus gedekm.
(doi: 10.4103/2156-7514.152338).

Fig. 5. CT image showing how part of the right atrium passes
through the pericardial defect. (doi: 10.4103/2156-7514.152338)
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3 AKAIOYEHUE

BpogeHume 3aboasaBaHus Ha nepukapgHa ca pag-
ka kauHuuHa Haxogka. B noBeuemo cayyau nauueH-
mume ca acuMnNMOMHU UAU C nposiBu Ha amunuyHa

B. Ninova et al.
Congenital heart defects of the pericardium CARDIOLOGY&

CARDIAC SURGERY

Volume 5, Number 2 + 2022

CoNCLUSION

Congenital pericardial diseases are a rare clin-
ical finding. In most cases, patients are asymp-
tomatic or with atypical chest pain. Nonspecific

2pvgHa boaka. HecneuudpuuHu exokapguozpadcku u
peHmzeHozpadcku obpasu mpabBa ga HU Hacouam
ga mucaum B nokocoka copgeuHa aHomaAusi. Komnlo-
mbpHama momozpadus U sigpeHo-mMagHUmHus pe-
30HaHC cu ocmaBam guazHocmuueH ekBuBaneHm.
Ha onepamuBHO AeueHue nogaekam eguHcmBeHo symptomatic patients or in the presence of any of
CUMNMOMHU NAUUEHMU UAU Npu HaAuuue Ha Hskoe the above possible complications are subject to
om 2openocoueHume Bo3moXkHU ycAoKHeHuUS. surgical treatment.

echocardiographic and radiographic images should
direct us to think in oblique cardiac abnormality.
Computed tomography and magnetic resonance
imaging remain the diagnostic equivalent. Only
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HOCUTEACTBO HA AAEA 4G B rEHA (PAI-1) N BPb3KATA MY C OCTbP KOPOHAPEH
CnHAPOM NP1 NALUMEHT HA MAAA Bb3PACT
(KAUHNYEH CAYYAW C AUTEPATYPEH OB30P)

Lll. Cagvk’, H. foueBa’, 4. CumoBa'?** T. BekoB**

'"MBAA "Cvpue u Mo3vk” — bypeac
2MBAA “Cvpue u Mosvk” — NreBeH
SMeguuuHcku yHuBepcumem — reBeH
“Bvazapcku kapguonoeuyeH uHcmumym

Peslome. Tpomboduausma e xemocmasHo 3aboasBaHe, koemo ce acouuupa ¢ npekomepHo mpomb6o-
obpasyBaHe B apmepuanHomo u BeHo3HOMO cbgoBo pycAo. B 3aBucumocm om namozeHemuuyHama cu
npuyuHa Moke ga bbge BpogeHo uAu Npugobumo cbecmosHue, uAu makoBa ¢ kombuHUpaHa UAU HesicHa
emuonozus. MpegcmaBasBa gucbanaHc mexkgy koazyaauuoHHama u ¢ubpuHoAUMUUHAmMa cucmema u
Bogu Hal-yecmo go MpoMBoeMbOAUYHU yCAOKHEHUS, kamo BeHo3Ha mpombo3a, benogpobeH mpombem-
6oAU3bM, 0Ocmbp KOpoHapeH CUHGPOM, UCXEMUUYEH MO3bUeH UHCYAM UAU HEOBACHUMU CNOHMaHHU abop-
mu npegu 10-12 2zecmauuoHHa cegmuua. MIHxubumopbm Ha nAasMuHozeHHUs akmuBamop mun-1 (PAI-1)
€ OCHOBHUAM U3UOAOZUYEH UHXUBUMOP Ha akmuBHocmma Ha GubpuHoAUMUYHamMa cucmema u noBu-
weHama My akmuBHocm Bogu go npekomepHo mpomboobpasyBaHe. AAeAHUSM noAuMopdu3bM Ha PAI-1
4G/5G ce cBop3Ba ¢ HUBomo Ha naa3meHa koHueHmpauus Ha camus PAI-1, kamo 4G-anenom ce okasBa
HezaBucum puckoB ¢pakmop 3a ocmbp MuokapgeH uHdapkm npu MAagu nauueHmu, ocobeHo B8 kombu-
Hauus ¢ puckoBu ¢akmopu kamo mlomloHonyweHe, apmepuanHa XunepmoHUs UAU paMuAHa aHamHe3a
3a HacAegcmBeHU CbpgeuHo-CcbgoBu 3aboaaBaHus. B Hacmoswama cmamus npegcmaBave KAuHuueH
cAyyal Ha 50-2oguwHa nauueHmka ¢ usBecmeH puckoB pakmop mlomloHonyweHe, npeseHmupawa ce ¢
kauHuuHU U enekmpokapguozpadcku gaHHU 3a ocmbp MuokapgeH uHpapkm covc ST-eneBauuu Ha npeg-
Hama cmeHa Ha AdBama kamepa, npu kosmo upe3 monekyasipHO-2eHemuyHa guazHocmuka Ha kpovBo-
cbcupBaHemo ce ycmaHoBu aneneH nonumo3dusbm Ha PAI-1 4G/5G — xoMo3u20m NO MymaHMmMHUS anen,
gokasBauw, HaAauuyuemo Ha mpomboduAaus — HeusBecmHa go MomeHma.
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KalouoBu gymu: ocmbp mMuokapgeH uHdapkm B maaga Bb3pacm, mpomboduAaus, koazyrauuoHHa cuc-
mema, GubpuHoAUMUYHA cucmeMa, UHXUbUMOop Ha naa3aMuHozeHeH akmuBamop-1 (PAI-1), areneH noAu-
MopdusbMm Ha PAI-1 4G/5G, xomo3u20m N0 MymaHmHus aAeA

CARRYING THE 4G ALLELE IN THE GENE (PAI-1) AND ITS ASSOCIATION
WITH ACUTE CORONARY SYNDROME IN A YOUNG PATIENT
(CLINICAL CASE WITH A LITERATURE REVIEW)

Sh. Sadak', N. Docheva’, I. Simova'?**, T. Vekov®*

"Heart and Brain” Hospital — Burgas, Bulgaria
2“Heart and Brain” Hospital — Pleven, Bulgaria
3Medical University, Pleven — Bulgaria
“Bulgarian Institute of Cardiology

Abstract. Thrombophilia is a haemostatic disease that is associated with excessive thrombosis in the
arteries and venous vessels. Depending on its pathogenetic cause, it can be a congenital or acquired
condition, or one with a combined and unclear etiology. It represents a disorder of the coagulation and
fibrinolytic system, most often leading to thromboembolic complications such as venous thrombosis,
pulmonary thromboembolism, acute coronary syndrome, ischemic stroke or unexplained miscarriages
whose are 10-12 gestational weeks. The plasminogen activator inhibitor type-1 (PAI-1) is the main
physiological inhibitor of the activity of the fibrinolytic system and its increased activity leads to excessive
thrombosis. The allelic polymorphism of PAI-1 4G/5G is associated with the plasma concentration of
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PAI-1, with the 4G allele providing to be an independent risk factor for acute myocardial infarction in
young patients, especially in those, whose with smoking, hypertension or a family history of hereditary
cardiovascular disease. In this article we present a clinical case of a 50-year-old patient with known
risk factor of smoking, presenting clinical and electrocardiographic data for acute myocardial infarction
with ST-elevations of the anterior left ventricle, in which molecular genetic testing we detected allelic
polymorphism of PAI-1 4G/5G homozygote for the mutant allele proving the presence of thrombophilia,

unknown before.

Key words: acute myocardial infarction in a young patient, thrombophilia, coagulation system, fibrinolytic
system, plasminogen activator-1 (PAI-1) inhibitor, allelic polymorphism of PAI-1 4G/5G, mutant allele homozygote

BbBEOEHUE

CobpgeuHo-cobgoBume 3abonaBaHus ca  Bogewa
npuYuHa 3a 3aboAsiemocm U cMbpmHocm B ueAus cBsam,
kamo om msx ocmpusm muokapgeH uHpapkm coc ST-
eneBauuu (STEMI) e Hau-yecmama npuyuHa 3a CMbpm.
Okono 9-10% om me3u cbbumus ce cayuBam npu Auua
nog 45-50-2oguwHa Bb3pacm, kamo npe3 nocaegHUMe
20QgUHU MeHgeHuusma e bpoam um ga ce yBeauuaBa.
Cwmsama ce, ue npu 20 go 60% om msx B emuonamoze-
He3ama Ha me3u CbgoBu uHUugeHmu yuyacmBa 2eHe-
muueH eareMeHm, koumo obaue uecmo He ce mbpcu
u ocmaBa HegokasaH [1]. Tpomboduausma e noAu-
€muoAO2UYHO 3abonsBaHe, npu koemo ce HabalogaBa
gucbanaHc BbB ¢yHkuusma Ha ¢ubpuHoAUMuUYHama
u koazynauuoHHama cucmema, Bogew, go ckaoHHOCM
koM noBuweHo mpoMboobpasyBaHe U Npu HaAuuue Ha
gpyau ¢dakmopu. Ta obukHOBeHO € acumMnmomHa, HO
kozamo me3u koazyaymu okaygupam cbgoBusi AymeH
ce npeBpvwa B >kuBomozacmpawaBauwlo 3abondBaHe.
Tpombosama e npouec, BkalouBaw, obpasyBaHemo Ha
covcupek B kpvBHusa nomok, u ce kaacuduuupa, 8 3aBu-
cumMocm om MecmonoAOKeHUEO Ha mpomba. Pasauua-
Bame apmepuanHa u BeHo3Ha mpombo3a. Apmepuan-
Hama mpomMb6o3a 0bukHoBeHo ce nosBsaBa caeg eposus
uAu paskocBaHe Ha amepockaepomuuHa naaka u upes
MPOMBOUUMHO MeguupaHu MpoMbu MoXke ga NpUYUHU
ucxeMmuuHu yBpexkgaHus. CopgeyHama ucxemus u Mo-
3bYUHUSM UHCYAM ca Hau-mexkkume kAuHuuHU nposBu
Ha amepompombo3sa. Mcxemusma moke ga BvaHukHe
6aBHo om npozpecupaHemo Ha amepockAepomuyHO
3abonsBaHe (cmabuAHa aHauHa) UAU ocmpo B caydau
Ha CcbgoBa (pynmypa Ha amepockaepomuuHa naaka)
uAu uHmpakapguanHa (npegcbpgHo MbKgeHe, Mexa-
HUYHU kAanHU npomesu) mpomboemboausauus. Be-
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INTRODUCTION

Cardiovascular disease is the leading cause
of morbidity and mortality worldwide, myocardial in-
farction with ST-elevation (STEMI) being the most
common cause of death. About 9-10% of these
events occur in people under 45-50 years of age,
and in recent years the trend is tend to increase. It
is estimated that 20 to 60% of them have a genetic
element involved in the etiopathogenesis of these
vascular events, therefore it remains unclear due to
unproven tests [1].

Thrombophilia is a polyetiological disease in
which there is an imbalance in the function of the
fibrinolytic and coagulative systems, leading to in-
creased thrombosis and in the presence of other
factors. It is usually asymptomatic, but when these
coagulums occlude the vascular lumen, it becomes
a life-threatening situation. Thrombosis is a pro-
cess involving the formation of a clot in the blood-
stream and is classified according to the location
of the thrombus. We distinguish arterial and venous
thrombosis. Arterial thrombosis usually occurs af-
ter erosion or rupture of atherosclerotic plaque and
can cause ischemic damage. Cardiac ischemia and
stroke are the most severe clinical manifestation of
atherothrombosis. Ischemia may occur slowly from
the progression of atherosclerotic disease (stable
angina) or acute in the case of vascular (rupture of
atherosclerotic plaque) or intracardiac (atrial fibila-
tion,mechanical valve prostheses) thromboemboli-



HO3HUAM mpomMboemboausbm (BTE) e Hau-uyecmomo
cbgoBo 3abonsBaHe caeg ocmbp MuokapgeH uHdapkm
u uHcyam. MNMpegcmaBasBa ce om gBe ocHOBHU kAauHUY-
HU cbbumus: gbAboka BeHo3Ha mpombosa (OBT) u be-
AogpobHa mpomboembonus (BTE). Mpe3 nocaegHume
2oguHu PAI-1 Beue He ce pasanerkga kamo camocmos-
meneH puckoB pakmop 3a BeHo3HU mpomMbo3u, gokamo
acouuauusima My ¢ apmepuaAnHu UuHuugeHmu Bce owe
e npegMem Ha npoyuBaHusi. Mpu BeHo3Ha mpombo3a
PAI-1 e om 3HaueHue B kombuHauus ¢ gpys 2eHemuueH
¢dakmop, omzoBopeH 3a HacaegcmBeHa UAU npugobu-
ma mpomboduaus, a He moakoBa camocmosimenHo [2].
B ocHoBama Ha mpomboduausma Moke ga e kak-
mo noBuweHa ¢yHkuusa Ha ¢akmopume Ha kackagama
Ha kpvBocovcupBaHe, maka u noHwkeHa ¢yHkuus Ha
¢dakmopume Ha pubpuHoAumuUUHama cucmema. MHoz20
yecmo mpomboduausma e 2eHemuyHo 0bycAoBeHa, Ho
Moke ga 6bge U npugobumo 3aboasBaHe, NPUUUHEHO
om BbHWHU cvbumus kamo mpaBmu, XUpypauuHU UH-
mepBeHuuu, bpemeHHocm, uanoA3BaHe Ha opanHU koH-
mpauenmuBu, aHmudpochorunugeH CUHgPOM, NPOYGLA-
»kumenHo 06e3gBukBaHe u gpyau, UAU ga npumekaBa
cmeceHa emuonozus. Bogewu HacaegecmBeHu pucko-
Bu dakmopu 3a mpomboduaus ca Mymauus BoB dak-
mop V (dakmop V G1691A Ha AaligeH), npompomM6uH
(G20210A), geduuum Ha ecmecmBeHume aHmukoazay-
AaHmu — npomeuH C, S u aHmumpomb6uH Il [3, 11].
Hau-uecmama HacaegcmBeHa mpombodunus e
pesyamam om eguHuueH HykaeomugeH noAumopdu-
3oMm (single nucleotide polymorphism — SNP), Bogew,
go mymauusi Bb8 ¢pamop V ¢ aBmo30MHO-gOMUHAHMHO
yHacAegsBaHe. Bmopama no uecmoma HacaregecmBeHa
mpomboduaus e B peayamam Ha Mymauus B8 eeHa Ha
npompoMbuHa, koumo e Beamok, yuacmBauw, 8 kpbBo-
cbcupBaHemo. YcmaHoBeHo e, ue naa3meHume HuBa
Ha npompombuHa ca ¢ 30% no-Bucoku npu xemeposu-
20mHuUme Hocumenu B cpaBHeHue ¢ obwama nonyaa-
uus. Hocumeaume Ha masu mymauus npumexkaBam
2-3 nomu no-Bucok puck om gbaboka BeHosHa mpom-
603a u ce cBbpaBam c uecmu cAyyau Ha CNOHMAHHU
abopmu. A kombuHauusima om MymaHmeH 2eH 3a NPo-
mpomMbuH u pakmop V Ha AaugeH ce acouuupa ¢ 10-
20 nbmu no-Bucok puck om mMpPOMBO3HU UHUUgEHMU.
HocumeacmBomo Ha mymauuume ce gokasBa upes
MonekyAspHO-2eHemuyHU u3caegBaHus u ce acouuupa
¢ noBuweH puck om peuuguB Ha BeHO3eH MPOMBOEM-
6oauzbm [3]. B 3aBucumocm om namozeHemuyHama
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zation. Venous thromboembolism (VTE) is the most
common vascular disease after acute myocardial
infarction and stroke. It is represented by two main
clinical events: deep vein thrombosis and pulmo-
nary thromboembolism. In ecent years, PAI-1 is no
longer considered a stand-alone risk factor for ve-
nous thrombosis, while its association with arterial
events is still the subject of research. In venous
thrombosis, PAI-1 is important, only in the presence
of another hereditary or acquired thrombophilia
risk factor [2].

The basis of thrombophilia can be both in-
creased function of coagulation cascade factors
and decreased function of fibrinolysis factors. Very
often thrombophilia is genetically determined, but it
can also be an acquired disease caused by exter-
nal events such as trauma, surgery, pregnancy, use
of oral contraceptives, antiphospholipid syndrome,
prolonged immobilization, etc., or have a mixed
etiology. Leading inherited risk factors for throm-
bophilia are mutation in factor V (Leiden’s factor
V G1691A), prothrombin (G20210A), deficiency of
natural anticoagulants protein C, S and antithrom-
bin Il [3, 11].

The most common inherited thrombophilia is the
result of a single nucleotide polymorphism (SNP)
leading to a mutation in factor V with autosomal dom-
inant inheritance. The second most common inher-
ited thrombophilia is the result of a mutation in the
prothrombin gene, which is a protein involved in blood
clotting. Plasma prothrombin levels were found to be
30% higher in heterozygous carriers compared to the
general population. Carriers of this mutation have a
2-3 times higher risk of deep vein thrombosis and
are associated with frequent cases of miscarriage.
The combination of a mutant prothrombin gene and
Leiden's factor V is associated with a 10 to 20 times
higher risk of thrombotic events. Carriers of mutations
have been demonstrated by molecular genetic stud-
ies and are associated with an increased risk of re-
currence of venous thromboembolism [3]. Depending
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npuyuHa mpomboduausma ce kaacugpuuupa kamo Ha-
cAegcmBeHo uAu npugobumo cbcmosiHue. Ha maba. 1
e npegcmaBeHa kaacudukauus Ha mpomboduauume,
cBop3aHu ¢ ocHoBHUME cvbcmosHus, Bogewu go moBa
XEMOCMAa3HO HapyWweHue.

MHxubumopbm Ha nAaamuHoz2eHHUs akmuBamop-1
(PAI-1) npunagaeku koem gpynama Ha cepuHoBume
npomeasHu UHXUbumopu Ha mokaHHUS nAa3MuHoze-
HeH akmuBamop-1 (tPA1), uuamo ¢yHkuus e ga ak-
muBupa nAa3HUMoOz2eHa go NAA3MUH U NO MO3U HauuH
ga cnocobcmBa AusupaHemo Ha ¢ubpuHoBume koa-
2ynaHmu, noayveHu caeg kpoBococupBare. Taka PAI-1,
uHxubupauku tPA1, uHxubupa u pubpuHoAuzama u no
mo3u HauuH ygoakaBa edpekma Ha kpbBococupBaHe-
mo. MHguBugume ¢ 2eHomun 4G/4G umam npubAu-
3umenHo 25% no-Bucoku naasmeHu HuBa Ha PAI-1 B
cpaBHeHue ¢ uHguBugume, npumekaBawu 2eHomun
5G/5G, emo 3awo u anenom 4G ce cBop3Ba c no-
Bucok puck om mpomboobpasyBaHe u uHpapkm Ha
mMuokapga. Arenom 4G e MHO20 wupoko pasnpocmpa-
HeH: 2An0banHama My MUHUMaAHa aAeAHa yecmoma e
okono 43%, a yuecmomama My cpeg eBponelckume
nonynauuu e okono 46%. Yecmomama Ha 2eHomun

on the pathogenetic cause, thrombophilia is classi-
fied as a hereditary or acquired condition. In Table 1
presents a classification of thrombophilias associated
with the underlying conditions leading to this hemo-
stasis disorder [4].

The plasminogen activator inhibitor-1 (PAI-1)
belongs to the group of serine protease inhibitors
of tissue plasminogen activator-1 (tPA1), whose
function is to activate plasminogen to plasmin and
thus to promote the lysis of fibrin coagulants. PAI-
1, by inhibiting tPA1, also inhibits fibrinolysis and
this prolongs the effect of blood clotting. Individuals
with the 4G/4G genotype have approximately 25%
higher plasma PAI-1 levels than individuals with the
5G/5G genotype, so the 4G allele is also associat-
ed with a higher risk of thrombosis and myocardi-
al infarction. The 4G allele is very widespread: its
global minimum allelic frequency is about 43%, and
its frequency among European populations is about
46%. The frequency of the 4G/4G genotype in the

Tabauua 1. Knacudukauus Ha mpomboduauume [4] / Table 1. Classification of thrombophilias [4]
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Myeloproliferative neoplasia
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Protein C deficiency
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4G/4G B eBponeuckama nonyaauus e Hag 26% u 3a
xemepo3uzomu (5G/4G) Hag 39%.

Benezom noBuweHa naasmeHa koHueHmpauus
Ha PAI-1, BbB Bpb3ka ¢ HaAUMUEMO Ha hoAuMopdu3ma
4G, ce yHacaegsBa aBmosomHo-peuecuBHo. ABmo-
30MHO- HoOpMmaAHO noBeuemo uoBewku knemku umam
22 gBouku (44 6pos) XpomMo3oMu, HapeyeHu aBmo-
3oMu u gBe nonoBu xpomoszomu (XX u XY). Benesuy,
3a koumo ezeHume ca pasnonokeHu Bopxy aBmo3so-
Mume, ce npegaBam 8 nomomcmBomo aBmo3oMHO u
He3aBucumo om noAa. [loMmuHaHmMHo — o3HauaBa, ue
€ gocmambyHO uHguBugbm ga yHacAegu camo egHO
MymaHmHo konue Ha gageH 2eH, 3a ga nposiBu onpe-
geneH benez. Koeamo 3a nposiBama Ha gageH benez
€ Heobxogumo ga bbgam yHacAegeHU egHOBpeMEeHHO
gBe mymaHmHu konusi Ha gageH 2eH, beae2bm ce 03-
HauaBa kamo peuecuBeH. BeposmHocmma 3a 2eHo-
mun 4G/4G 8 nomomcmBomo 3aBucu om 2eHomuna
Ha pogumeaume. To e 100% npu gBama pogumenu
xomo3uzomu no aren 4G, 50% npu eguH pogumen
xomo3uz2om no 4G u eguH xemepo3uaom, u 25% npu
gBama xemepo3uzomHu pogumenu [4].

Moaumopduambm 4G Ha 2eHa, UHXubumop Ha
naasmuHoz2eHHus akmuBamop (PAI-1) u Hakoako no-
AumMopdHU BapuaHma Ha 2eHa MemuAeHmempa-
xugpodonam pegykmasza (MTHFR), ca cBvp3aHu
¢ noBuweH puck om xunepxomMouucmeuHemus U
¢ noBuweHa koHueHmpauusi Ha PAI-1 B naasmama.
ToBa om cBos cmpaHa Bogu go noHukeHa ¢ubpu-
HoAaumuuHa akmuBHocm u npegpasnonokeHocm kbm
obpasyBaHe Ha mpomMbu [5]. XoMO3u20MHOMO HOCU-
meacmBo uAu kombuHauusma om gBa uau noBeue
Xemepo3u20mHu aHoMaAHU pakmopa moxke ga goBe-
ge go mpombomuuHu HapyweHus B maaga Bv3pacm,
emo 3auwo HanocAegbk ce HabalogaBa HapacmBauwl
uHmepec kom Bpbskama mexkgy mpomboduausma u
ocmpus kopoHapeH cuHgpom. Kamo mAagu nauueH-
mu no omHoweHue Ha OMW ce Bv3npuemam Auua
CbC cbomHoweHue noA/Bv3pacm: mMwoke < 55 2. u
»keHu < 65 2. [6]. MocaegHUMe cmamucmuku nokas-
Bam yBeauueHue Ha 3abonsemocmma B no-mAaga
Bv3pacm. Beaka 2oguHa > 30 000 »keHu Ha Bb3pacm
< 55 2oguHu ce xocnumaaudupam ¢ OMU B Cvegu-
HeHume wamu. MNMocAegHu gaHHU noka3Bam 2 nbmu
no-Bucoka uecmoma Ha xochumaau3auus npu >keHu
< 65 2oguHu. upkyAaupawume ecmpozeHu umam 3a-
wumHa poas Bbpxy cbgoBus eHgomena, kamo Bkalou-
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European population is over 26% and for heterozy-
gotes (5G/4G) over 39%.

Higher PAI1 concentration due to the 4G poly-
morphism, is inherited as an autosomal recessive
trait. Autosomal — most human cells have 44 auto-
somal chromosomes (22 pairs) or autosomes, and
2 sex chromosomes (XX or XY). Traits determined
by genes, located in the autosomes, are passed
to offspring in a gender independent or autosomal
manner. Dominant means that it is sufficient for an
individual to inherit only one mutant copy of a gene
to manifest a trait. If both alleles of a gene must be
altered in order to manifest certain feature, such trait
is termed recessive. Inheritance of the 4G/4G geno-
type in the offspring depends on the genotype of the
parents. It is 100% in two parents homozygous for
the 4G allele, 50% in one parent homozygous for 4G
and one heterozygote, and 25% in two heterozygous
parents [4].

The 4G polymorphism of the plasminogen acti-
vator inhibitor (PAI-1) gene and several polymorphic
variants of the methylenetetrahydrofolate reductase
(MTHFR) gene are associated with an increased
risk of hyperhomocysteinemia and an increased
plasma PAI-1 concentration. This decreased fibri-
nolytic activity and a predisposition to thrombus for-
mation [5]. Homozygous carriers or a combination
of two or more heterozygous abnormalities can lead
to thrombotic disorders at a young age, so there has
recently been a growing interest in the link between
thrombophilia and acute coronary syndrome. Young
patients in terms of AMI are considered patients with
a sex/age ratio: men < 55 years and women < 65
years [6]. Recent statistics show an increase in mor-
bidity at a younger age. Each year, > 30,000 women
< 55 years of age are hospitalized with AMI in the
United States. Recent data show a 2 times higher
incidence of hospitalization in women < 65 years.
Circulating estrogens have a protective role on vas-
cular endothelium, including increased nitric oxide
release leading to vasodilation, regulation of prosta-
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Bam noBuweHo ocBobokgaBaHe Ha aszomeH okcug,
Bogewo go Basogunamauus, pegyaupaHe Ha npous-
BogcmBomo Ha npocmazAaaHguH U UHXubupaHe Ha
npoAaudepauusma Ha a2nagkama myckyaamypa. Tasu
xunomesa ce gokasBa u ¢ HapacmBaHemo Ha uec-
momama Ha OMW npu >eHu caeg meHonay3sa [7].
YmepeHama xunepxomouucmeuHemus € He3alBu-
cum puckoB ¢pakmop 3a amepockaepomuuHo cbgoBo
3abonaBaHe, 3a peuuguBupaw, BeHo3eH mpomboembo-
AU3bM, a cbwo maka nokasBa acouuauus CbC Cbpgeu-
Ho-CbgoBu 3abonaBaHusa kamo muokapgeH uHdapkm,
UHCYAM, XUunepmoHus, hepudepHa apmepuonamus.
MNMamoduzuoro2uyHume mMexaHu3mu, upes kou-
mo xomouucmeuHbm yBpexXkga cbgoBama cmeHa u
npuuuHsBa eHgomenHa guchyHkuusa u amepockaepo-
3a ca cBobp3aHu ¢ noHwkeHa npogykuus Ha azomeH
okuc (NO) u BazokoHcmpukuusi, kakmo u ¢ akmuBu-
paHe Ha amepo2eHHOMO U Mumo2eHHOmo geucmBue
Ha eHgomeAuH-1 u aHzuomeH3uH Il [8, 11].
Tpomboduausma HaMa ACHO u3dBeHU cuMnMmMoMmu.
Yecmo nauueHmume u mexHume AekyBawu aekapu He
pasbupam 3a HaAuuuemo 1, gokamo He ce ycmaHoBam
mpPOM603U UAU gpyau ycAokHeHus. HocumeacmBomo
Ha gedekmeH 2eH 3a PAI-1 ce cBbp3Ba ¢ mpombo3u B
pasAuuHU BompewHu op2aHu, BkalouumenHo nopmanHa
BeHa, paHHa 3a2yba Ha naoga npu bpemeHHocm, kakmo
u ¢ kopoHapHa apmepuanHa boaecm [9].
MpomomopHusam yuacmbk Ha 2eHa PAI-1 uma
cBoucmBomo ga ,peazupa“ ¢ noBuweHa ekcnpecus
Ha PAI11 npu Haauuue Ha Bucoku naasmeHu HuBa
Ha mpuzauuepugu, m.e. Hau-Bucoku HuBa Ha PAI-1
ca ycmaHoBeHU npu XxunepmpuzAauuepugemMusi npu
uHguBugu ¢ 2eHomun 4G/4G, koemo e ocobeHo xa-
pakmepHo 3a uHguBugume ¢ nogobeH 2eHomun, npe-
3eHmMupauwu ce ¢ ocmbp kopoHapeH cuHgpom Bcaeg-
cmBue Ha kopoHapHa mpom6bokay3sus [10].
4G anenom e puckoB dakmop 3a ocmobp muokap-
geH uHdapkm npu MAagu nauueHmu, ocobeHHo B
kombuHauus ¢ puckoBu ¢dakopu kamo miomloHony-
WweHemo, xunepmoHusma u pamuAHama aHamHe3sa
3a HacAegcmBeHO cbpgeuHo-cbgoBo 3abonsBaHe
[11, 12]. MHmepeceH e pakmbm, ue Bucokume HuBa
Ha PAI-1 ocBeH ¢ xunepmpuzaauuepugemus ce cBop3s-
Bam u ¢ uHcyAuHoBa pe3ucmeHmHocm [11].
MauueHmume ¢ 2eHomun 4G/4G 3Ha4UMEAHO no-
yecmo gemoHcmpupam mexkku amepockaepomuuHu
U3MeHeHuUs cbc cmeHo3a Hag 70% [13, 14]. MemaaHa-
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glandin production, and inhibition of smooth muscle
proliferation. This hypothesis is also proven by the
increase in the incidence of AMI in postmenopausal
women [7].

Moderate hyperhomocysteinemia is an indepen-
dent risk factor for atherosclerotic vascular disease,
recurrent venous thromboembolism and is associ-
ated with cardio-vascular pathology (myocardial in-
farction, stroke, hypertension, and peripheral arterial
disease).

The pathophysiological mechanisms by which ho-
mocysteine damages the vascular wall and causes
endothelial dysfunction and atherosclerosis are as-
sociated with decreased nitric oxide (NO) production
and vasoconstriction, as well as activation of the ath-
erogenic and mitogenic effects of endothelin-1 and
angiotensin Il [8, 11].

Thrombophilia has no obvious symptoms. Often
patients and their physicians are unaware of its pres-
ence until thrombosis or other complications are iden-
tified. Carrying a defective PAI-1 gene has been linked
to thrombosis in various internal organs, including the
portal vein, early fetal loss during pregnancy, and cor-
onary heart disease [9].

The promoter region of the PAI1 gene has the
ability to ,react” with increased expression of PAI1 in
the presence of high plasma triglyceride levels, so the
highest levels of PAI-1 were found in hypertriglyceri-
demia in individuals with the 4G/4G genotype, which
is particularly characteristic of individuals with a sim-
ilar genotype presenting with acute coronary syn-
drome due to coronary thrombosis [10].

The 4G allele is a risk factor for acute myocardial
infarction in young patients, especially in combination
with risk factors such as smoking, hypertension and
a family history of hereditary cardiovascular disease
[11, 12]. Interestingly, high levels of PAI-1 are associ-
ated not only with hypertriglyceridemia but also with

insulin resistance [11].

Patients with the 4G/4G genotype are significantly
more likely to show severe atherosclerotic changes
with stenosis above 70% [13, 14]. A meta-analysis



Au3 Bopxy edpekma om noaumopdusma 5G/4G Bopxy
pucka 3a kopoHapHa apmepuanHa cbgoBa 6onecm,
noka3Ba HaAauvue Ha makaBa u 3HauumenHo no-Bucok
puck 3a kopoHapHa cbgoBa boaecm cpeg uHguBugu-
me ¢ eBponelcku u azuamcku npousxog, om mMoxkku
noAa u B no-maaga Bb3dpacm, Hacumeau Ha anen 4G
[15]. Caabo uascHeH ocmaBa npobaembm gaAu noBu-
weHume HuBa Ha PAI-1 ca peayamam om onpegeneH
MemaboAumeH mepeH U UHUUUUpaHume om Hea0 Xpo-
HUYHU NamoAO2UYHU npouecu B opzaHu3ma. lNoBeue-
mo nauuemu ¢ noBuweHu HuBa Ha PAI-1 ca coweBpe-
MeHHO u uHguBugu ¢ Bucok uHgekc Ha menecHa maca
(MTM), noBuweHu HuBa Ha Aunugu, 2aloko3a Ha 2nag-
HO U UHCYAUH [16]. B npegcmaBeHus kauHuueH cayyaud
nauueHmkama, ocBeH ye e xomo3u2om no MymaHm-
Husa anen PAI-1 4G/5G, ce okasBa, ue npumexkaBa u
owle eguH puckoB ¢dakmop — xunepmpuzauuepugemus.

KAVHWYEH CAYYAI

MNMpegcmaBsame cayyas Ha 50-2oguwHa nauueHm-
ka, npeseHmupawa ce ¢ ocmbp KopoHapeH CUHgPOM
cvc ST-eneBauuu Ha npegHama cmeHa Ha AsBama
kamepa ¢ puckoBu dakmopu 3a ucxemuuHa boaecm
Ha cbpuemo — mlomloHonyweHe u xunepmpuzauue-
pugemus. Mpugpy>kaBawu 3aboasBaHus ca: ocme-
onopo3a, Bapuko3Ha boaecm Ha goAHU kpauHuuu u
aHaMHeCMmuyHU gaHHU 3a mpombopaebum npegu 10
20gUHU, mupeougum Ha Xawumomo U masacemust
MuHuma. MauueHmkama e 8 HayaAHa MeHonay3a, 6e3
gaHHU 32 cNOHMaHHU abopmu B8 MuHaAomo.

MNMocmwvnBa no noBog Ha 6oaka B AsBama 2pbgHa
nonoBuHa ¢ gaBHocm om eguH geH, npugpy>keHa om
2ageHe, obwa omnagHaAOCM U XUNOMOHUS C apme-
puanHo HanszaHe 95/65 mm Hg. TpaHchopmupaHa e
om ekun Ha chewHa meguuuHcka nomouw, B8 Omgene-
Huemo no uHBa3uBHa kapguonozus Ha MBAA ,,Copue
u Mo3vk" — Bypaac, ¢ enekmpokapguoepadcku gaH-
Hu (EKT gaHHu) 3a ST-eneBauuu u HezamuBHu T-BoA-
Hu 8 omB. V1-V6 u QS-popmu B omB. V1-V5 (dua. 1).

TpaHcmopakanHama exokapguozpadusi npu noc-
mbnBaHemo geMoHcmMpupa 3ana3eHu pasmepu U obemu
Ha AsBama kamepa npu HaAuyue Ha cenmo-anukasHa
akuHesus, komneHcamopHa xunepkuHesus Ha basaneH
u cpegeH cenmyM, dpakuus Ha usmaackBaHe no Cumn-
COH — 44%. Be3 gaHHu 3a nepukapgeH u naeBpaneH us-
AUB, 6e3 cuzHudukaHmHu kaanHu Aesuu (duz. 2).
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on the effect of 5G/4G polymorphism on the risk of
coronary artery disease shows that there is such a
significantly higher risk of coronary artery disease
among individuals of European and Asian descent,
males and younger, 4G alleles [15]. The problem of
whether the increased levels of PAI-1 are the result
of a certain metabolic terrain and the chronic patho-
logical processes initiated by it in the body remains
unclear. In most patients with elevated PAI-1 levels,
there are also individuals with high Body-Mass Index
(BMI), elevated levels of lipids, fasting glucose and
insulin [16]. In the presented clinical case, the patient,
in addition to being homozygous for the mutant allele
PAI-1 4G/5G, turned out to have another risk factor —
hypertriglyceridemia.

CLINICAL CASE

We present a clinical case of a 50-year-old pa-
tient presenting with acute coronary syndrome with ST
elevations of the anterior wall of the left ventricle with
the only known risk factor for ischemic heart disease
— smoking. Concomitant diseases: osteoporosis, var-
icose veins of the lower extremities and anamnestic
data for thrombophlebitis 10 years ago, Hashimoto's
thyroiditis and thalassemia minor, without evidence of
miscarriage in the past.

The patient was admitted due to pain in the left
half of the breast started one day ago, accompanied
by nausea, general fatigue and hypotension with
blood pressure of 95/65 mmHg. Transported to an
emergency to the Invasive Cardiology clinic of the
Heart and Brain Hospital — Burgas with electrocardio-
graphic (ECG data) for ST-elevations and negative T
waves in V1-V6 leads (Fig. 1).

Transthoracic echocardiography upon hospi-
talization demonstrates preserved dimensions and
volumes of the left ventricle in the presence of sep-
to-apical akinesis, compensatory hyperkinesis of the
basal and middle septum, Simpson’s ejection fraction
— 44%. No data on pericardial and pleural effusion,
without significant valvular lesions(Fig. 2).

21 <<

(%)
w—
—
(=]
=3
e
-+
(7]
<
o
~
=
<
EX
=<
o
=
E
-+
=
=
=
=
=
x




=
>
=
=
=
=
(5]
=
=
S
-
=
oo
(=
~
(]
-\
(7]
(5]
-
D
=]
(=]
-
—
(7]

L. Cagbk u gp.
KAPAMOAOT' 1A & HocumenacmBo Ha anen 4G B 2eHa...

KAPAMOXUPYPTUA Tom 5, Bpod 2 - 2022

@uz. 1. EKT npu nocmonBaHe, uzobpasaBawa cuHycoB pumovm, QS-dpopmu cbe ST-eaeBauuu u HezamuBHu T-BbAHU BbB V1-V5 omB.

Fig. 1. ECG on admission depicting sinus rhythm, QS forms with ST-elevations and negative T waves in V1-V6 leads

leftjventricle

deft atrium

MapakAuHuuHume uscaegBaHus ycmaHoBsBam
3aBuweHu cmouHocmu Ha BucokouyBecmBumeneH
mponoHuH T ( hs-Tnl) > 50 000.00 pg/ml, kpeamuH-
kuHaza (CK) — 2353, kpeamuHkuHasa MB ¢pakuus
(CK-MB) — 293.3 U/L, mpuaauuepugu — 2.36 mmol\L,
U Aek aHeMuu4eH CUHgpPOM.

MauueHmkama Bewe HacouveHa 3a chewHa cenek-
muBHa kopoHapHa aHauozpadus (CKAI), om kosmo ce
ycmaHoBu mpombomuuHa okaysus Ha AdBama gec-
ueHgeHmHa apmepus (LAD) B cpegeH ceameHm, caeg
omgeAsHemo Ha S1, gucmaAHO uYacmuyHO u3nvABa-
wa ce no xemepokonamepanu om gsicHama kopoHap-
Ha apmepus (RCA), 6e3 gaHHU 3a amepockAepomuyHu
npomeHu no kopoHapHume cbgoBe. MpoBegeHo e uh-
mpakopoHapHo anAukupaHe Ha GP IIB/IIIA uHxubumop
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@uz. 2. Exokapguoxpadus npu nocmbvnBaHemo — anukaeH
4C cpes

Fig. 2. Echocardiography at admission — apical view

Paraclinical studies revealed elevated high sen-
sitive Troponin( hs-Tnl) > 50000.00 pg/ml, creatine
kinase (CK) — 2353, creatine kinase MB fraction —
293.3 U/L, triglycerides — 2.36 mmol/L and mild ane-
mic syndrome.

The patient was referred for emergency selec-
tive coronary angiography, which revealed throm-
botic occlusion of the left descending artery (LAD)
in the middle segment after S1 release, distally
partially filled by right coronary artery heterocol-
laterals (RCA), without for atherosclerotic changes
in coronary vessels. Intracoronary administration of
GP 1IB/HIA inhibitor (Tirofiban 20 ml) — bolus with



(Tirofiban 20 ml) — Boayc ¢ nocaegBawa nepkymaHrHa
aHzuonnacmuka ¢ umnaaHmauus Ha gBa megukameHm
usnouBawu cmeHma (DES) Ha LAD ¢ nocaegBauw, on-
mumaneH aHzuozpadpcku pesyamam (due. 3).
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®uz. 3 CenekmuBHa aHzuozpadus, usobpasaBawa mpombomuuHa okaysust Ha LAD (a) u onmumaneH aHzuozpadcku pesyamam
CAEg UMNAGHMauus Ha gBa megukameHm usAbuBawu cmeHma (6)
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subsequent percutaneous angioplasty with im-
plantation of two drug-eluting stents (DES) of LAD
with following optimal angiographic result was per-
formed (Fig. 3).

i -
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Fig. 3. Selective angiography depicting thrombotic occlusion of the LAD and optimal angiographic result after implantation
of two drug-eluting stents

B cnegBawume 48 vaca nauueHmkama bewe
nocmaBeHa Ha NOCMOSIHEH MOHUMOPEH KOHMPOA —
6e3 gaHHU 32 puMbMHU U NPpOBOgHU HapyweHusl, CbC
cmabuAnHa xemoguHamuka.

Mpu obcwkgaHe cbC CcbpgeyveH mum — npegBug
aHzuozpadckama Haxogka ¢ gaHHU 3a mpombomuu-
Ha okay3us Ha LAD npu Aunca Ha amepockAaepomuyHu
npomMeHu no kopoHapHume cbvgoBe, npu MAaga >keHa
C gaHHu 3a npeXkuBaH mpombodaebum B MuHanomo
u gBa puckoBu pakmopa mlomloHonyweHe u xunep-
mpuaAuuepugeMus (6e3 apmepuanHa XunepmoHus,
3amabcmsBaHe uau damunHocm) B gudepeHuuan-
HoguagHOCMuUueH naaH bewe obcbgeHa guazHo3a-
ma mpombodunus. C o2reg Ha moBa bsxa gageHu
Hacoku 3a MOAekyAsipHO-2eHemuuHa guagHocmuka ¢
UEA MbpCeHe Ha npuyuHama 3a ocmpus kopoHapeH
uHuugeHm. MauueHmkama bewe usnucaHa B nogo-
bpeHo 0bwo cbecmosHue ¢ gBolHa aHmuazpeaaHm-
Ha mepanus, cmamuH U Hucka go3a 6ema-6aokep.

Mpu npocaegsBaHe Ha koHMPOAHU npeaaegu na-
uueHmkama ce uvyBcmBawe gobpe, He cbobwu 3a
onnakBaHus. Ha nopBus meceu caeg gexochumaau-
3auusma be 6e3 cmeHokapgHa cumnmomamuka, be3

For the next 48 hours, the patient was placed
under constant monitoring — no data on rhythm
and conduction disorders, with stable hemody-
namics.

The patient was discussed in a cardiac team
— given the angiographic finding with evidence of
thrombotic occlusion of LAD in the absence of ath-
erosclerotic changes in the coronary vessels, in a
young woman with evidence of past thrombophlebi-
tis and the only risk factor smoking (no smoking) or
arterial hypertension the diagnosis of thrombophilia
was discussed in the differential diagnostic plan. With
this in mind, we advised the patient to provide genetic
testing to find the cause of the acute coronary event.
The patient was discharged in improved general con-
dition with dual antiplatelet therapy, statin, low dose
beta blocker.

When following follow-up examinations, the patient
feels well and does not report any complaints. In the
first month after discharge, he did not report any angi-
na symptoms or rehospitalizations during this period.
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pexocnumaau3auuu npe3 mo3u nepuog. Om npeg-
cmaBeHomo u3cnaegBaHe — monekynapHozeHemuu-
Ha guagHocmuka ce ycmaHoBu, ye e xomo3u2om no
MymaHmHusi anen PAI1 4G/5G u xemepo3u2om no
mymauusa MTHFR C677T, FGB ¢ubpuHozeH G455A,
ITGA2 uHmezpuH a2C807T. BvB Bpwv3ka ¢ mesu pe-
3yamamu u nomBvpkgaBaHemo Ha guazHo3ama
mpomboduaus, pogcmBeHuuume om nbpBa AuHUSA
CblWo baxa HacoueHu 3a CKpUHUHa.

Om 2eHemuuHama guagHocmuka ce ycmaHoBu,
ye cecmpa N npumexkaBa abcoAlomHO ugeHmMuUYHU
2eHHU Mymauuu. MauueHmkama u cecmpa n bsxa
HacoueHu 3a koHcyamauus u npocaegsBaHe om xe-
Mamoaoz, 2eHemuk U UMyHOAO2.

CAeg MyamugucuunAuHapHo obctkgaHe mexkgy
XeMamonoe, kapguonoe, UmMyHoAO2 U 2eHemuk bewe
peweHo gBouHama aHmuazpezaHmHa mepanus ga
ocmaHe 3a 1 20guHa, cAeg koemo ga npemuHe Ha
NOCMosIHHa aHmuazpez2aHmHa MoHomepanus ¢ aue-
muacaauuunoBa kuceauHa 100 mg npu nepuoguyHo
npocAegsaBaHe Ha koaz2yaauuoHHUs cmamyc.

loguHa no-kbcHo npu naaHoB npodunakmuueH
npeaneg nauueHmkama ce 4yBcmBawe gobpe, Co-
obwu ve npoBexkga cmpukmHo HasHaveHama cu Me-
gukameHmo3Ha mepanus u ompeue ga e umana HoBu
cbgoBu uHuugeHmu. Cnogeau, ye om npoBegeHomo
2eHemuyHo mecmBaHe Ha goweps 1 e ycmaHoBeHa
cbwiama 2eHHa Mymauusi u caeg koHCyam cbC cne-
uuaaucm e cmapmupana npopusakmuyHa aHmuazpe-
2aHmHa mepanus ¢ auemuacaauuunoBa kuceauHa.

OBCb)XOAHE

Tpomboduausma e CUAHO nogueHsABaHo 3aboAs-
BaHe, He camo cpeg nauueHmume, HO U cpeg Megu-
uume. MpuyuHa 3a moBa e Auncama Ha cumnmoma-
muka, npegu HacmbnBaHe Ha cbgoBo ycaokHeHue,
kakmo u Huckama uHdopmupaHocm OMHOCHO Bpb3-
kama Ha mpomboduAaus u ocmpume KOpoHapHU UH-
uugeHmu. Mo-uecmo moBa 3abonaBaHe ce cBbp3Ba ¢
BeHO3HU MPOMBOMUYHU UHUUGEHMU, HO 3acsizaHemo
Ha apmepuaAHama cucmema U no-cneuuanHo Ha ko-
poHapHume apmepuu ce komeHmupa He BegHbk B
Hay4yHU nybAaukauuu. Peayamamume om npoyuBaHe
Ha mekcukaHckama nonyaauusi cpeg 127 nauueHmu
C guazHo3a ocmbp MuokapgeH uHpapkm coc ST-ene-
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From the presented study we established extended
panel of genetic mutations, which revealed that it is
homozygous for the mutant allele PAI-1 4G/5G and
heterozygous for the mutation-MTHFR C677T, FGB
fibrinogen G455A, ITGA2 integrin a2C807T. In con-
nection with these results and the conformation of the
diagnosis of thrombophilia, first-line relatives were
also referred for screening.

Molecular genetic testing has shown that her
sister has absolutely identical gene mutations. The
patient and her sister were referred for consultation
and follow-up by a hematologist, geneticists and im-
munologist.

After joint discussion with the immunologist, car-
diologist and geneticist who monitored the patient, it
was decided to stay the double antiplatelet therapy for
1 year, then switch to continuous antiplatelet mono-
therapy with Aspirin 100 mg and periodic coagulation
status testing.

A year later, during a routine examination, the pa-
tient felt well, reported that she was undergoing strict-
ly prescribed drug therapy, and denied having any
new vascular accidents. She shared that the same
gene mutation was found from the genetic testing of
her daughter and after consultation with a specialist,
prophylactic antiplatelet therapy with acetylsalicylic
acid was started.

DiscussioN

Thrombophilia is a highly underestimated dis-
ease, not only among patients, but also among
medics. The reason for this is the lack of symp-
toms, before the onset of vascular complication,
as well as low awareness about the relationship of
thrombophilia and acute coronary events. More of-
ten, this disease is associated with venous throm-
botic incidents, but the involvement of the arterial
system, and in particular the coronary arteries, is
commented not once in scientific publications. The
results of a study of the Mexican population on 127
patients diagnosed with acute myocardial infarction



Bauuu Ha Bb3pacm go 45 2oguHu u 127 koHmpoau
nokasBam, ue anenom 4G e He3aBucum puckoB dak-
mop 3a ocmbp MuokapgeH uHdapkm. B 3akaloueHue,
HocumeAncmBomo Ha 4G anen (2eHomunoBe 4G/4G
u 4G/5G), mlomloHonyweHemo, daMmuaHama obpeme-
HeHocm 3a CbpgeyHo-CbgoBu 3aboasBaHus u apme-
puaAHama xunepmoHus ce okasBam He3aBucumu pu-
ckoBu ¢pakmopu 3a ocmbvp kopoHapeH cuHgpom [1].

B gpy20 npoyuBaHe, npoBegeHo B OaHus, ce ycma-
HOBsBa ue PAI-1 4G/4G xomo3uzomume ce cBop3Bam
C mpu- uau yemupukpamHo no-Bucok puck om ucxe-
MUYHU CbpgeyHo-cbgoBu uHUUgeHmu u mMuokapgeH
uHdapkm npegumMHo npu MAagu Mwke [17]. MpoBegeHo
npoy4yBaHe npe3 2020 2. npu 210 nauueHmu gokaaBa,
ue PAI-1 4G/5G — xom03u20m N0 MymaHmMHus anen, e ¢
no-zondva BeposmHocm om pa3Bumue Ha oCMbp Mu-
okapgeH uHdapkm (25%), omkoAomo xemepo3u2omHu-
me Hocumenu 4G/5G (11%) [18, 19]. Xomo3u2omHume
nauueHmu no MymaHmHus anen 4G umam He3daBucum
puck 3a muokapgeH uHdapkm, kamo He ce ycmaHoBsBa
obave makaBa Bpbaka ¢ UCXeMUYHUS MO3bYEH UHCYAM
[20]. Mpe3 nocaegume Hskonko 2oguHU B pa3auyHU npo-
yuBaHus ce cnomeHaBa 3a mpombacnupauus, 6e3 noc-
AegBawo cmeHmupaHe uAu BbanoHHa aHezuonaacmuka,
Nnpu nauueHmu ¢ ocmvp kopoHapeH cuHgpom. lNpu eg-
HocbgoBa kopoHapHa Borecm U eMBOAUYHU UHUUgEH-
mu, 6e3 nogaexkawa amepockaepomuuHa naaka, moxke
ga ce npegnpueme mpombacnupauusi, HO me3u cayuau
ca cpaBHumenHo pegku u Bce owe HamMa gocmambyHO
HampynaHu gaHHu 3a edpekma nopagu Aunca Ha 20AemMu
kauHUYHU npoyuBaHus [21].

OmMHOCHO AeYeHUEMO Ha nauueHmu ¢ mpombo-
dunus uma ozpaHuyeH bpol npoyuBaHus oueHsBa-
wu ynompebama Ha HOBU opaAHU aHmukoazyAaH-
mu (HOAK). Peayamamume om msax nokasBam, ue
B cayval Ha eguHUYEeH UHUUgeHm e yMecmHo ga
ce cnegBam Hacmoswume npenopbku 3a AeueHue
npu ocmbp KopoHapeH CUHgPOM U hauueHmbm ga
ocmaHe Ha gBouHa aHmuazgpezaHmHa mepanus 3a
12 meceua u gokuBomeH npuem Ha acnupuH. HOAK
Mo2am ga ce u3noAa3Bam no-yecmo 3a npegomBpa-
msaBaHe Ha noBmapaw, ce BeHo3eH MpomMbBeMBoAuU-
3bm (BTE). NMoBeuemo gokaagu nokasBam, ue HOAK
ce npenopbuBa 3a usa kuBom u e ampakmuBHa me-
paneBmuuHa Bv3mokHOCM npu hauueHmu ¢ Bucok
puck om peuuguBupauwu, noBmapswu ce (gBe uau
noBeue) mpomboemboAuuHU cvbbumus [22, 23].
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with ST-elevation up to the age of 45 years and 127
controls showed that 4G allele was an independent
risk factor for acute myocardial infarction. In con-
clusion, the carrier of 4G allele (genotypes 4G/4G
and 4G/5G), smoking, familial history for cardio-
vascular disease and arterial hypertension turn out
to be independent risk factors for acute coronary
syndrome [1].

Another study conducted in Denmark found that
PAI-1 4G/4G homozygotes were associated with a
threefold or fourfold higher risk of ischemic cardio-
vascular events and myocardial infarction, predomi-
nantly in young men [17]. A study conducted in 2020
with 210 patients showed that PAI-1 4G/5G-homo-
zygous in mutant allele was more likely to develop
acute myocardial infarction (25%), compared to het-
erozygous carriers 4G/5G (11%) [18, 19]. Homozy-
gous patients on the mutant allele 4G have an inde-
pendent risk for myocardial infarction, with no such
association with ischemic stroke [20]. In the last
few years, thrombus aspiration, without subsequent
stenting or balloon angioplasty, has been mentioned
in various studies in patients with acute coronary
syndrome. In vascular coronary heart disease and
embolic events without underlying atherosclerotic
plaque, thrombus aspiration may be performed, but
these cases are relatively rare and there are still in-
sufficient data on the effect due to the lack of large
clinical trials [21].

Treatment of patients with thrombophilia has
limited studies evaluating the use of new oral an-
ticoagulants (NOAK). The results show that in the
event of a single incident, it is appropriate to follow
the current recommendations for treatment in acute
coronary syndrome and for the patient to remain on
dual antiplatelet therapy for 12 months and life-
long taking aspirin. NOAK can be used more often to
prevent recurrent venous thromboembolism (VTE).
Most reports show that NOAK is recommended for
lifelong and is an attractive therapeutic option in pa-
tients with high risk of recurrent (two or more) throm-
boembolic events [22, 23].
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3AKAIOYEHVE

Mpu mAagu nauueHmu ¢ npexkgeBpemeHHa ussBa
Ha ocmvp uHdapkm Ha Mmuokapga om cbuiecmBeHo
3HaueHue e ycmaHoBsBaHe Ha emuoAozusma Ha 3a-
6oasBaHemo.

Hapeg c¢ mpaguuuoHHume puckoBu d¢akmopu,
mpomboduausma (Mymauuu Ha dakmop V, dpakmop
VIII, ¢dakmop Xl, xomo3zuzomHus 2eHomun Ha PAl —
4G/5G) ce okas3Ba cbwo He no-manko BadkeH puckoB
¢dakmop 3a pazBumuemo Ha ocmvp kopoHapeH CUHg-
pom. MpenopbyumenHo e uscregBaHemo Ha hauueHmu
go 40-50-2oguwHa Bv3pacm npu Bo3HukBaHe Ha mpom-
60emboAuUHO cbbumue ufuAau pamuAHa aHamHesa 3a
pocmBeHuuu om nbpBa AUHUSA 38 MPOMBOUAUS, gaHHU
3a gbAboka BeHo3Ha MpoMb03a, ucXeMuuHa boaecm Ha
Cbpuemo, aHaMHe3a 3a CNOHMaHHU abopmu U CbWo Ha
geua ¢ mpoMboemMboAUYHU Cobumus.

PaHHomo omkpuBaHe Ha mpomboduausma moxke

CoNCLUSION

In young patients with premature manifestation
of AMI, it is essential to establish the etiology of the
disease.

Along with traditional risk factors, thrombophilia
(factor V mutations, factor VIII, factor Xl, the homozy-
gous genotype of PAI-4G/5G) is a risk factor for the
development of acute coronary syndrome. It is rec-
ommended to research patients up to 40-50 years
of age when a thromboembolic event occurs and/or
a family history of first-line thrombophilia, evidence of
deep vein thrombosis, ischemic heart disease, a his-
tory of miscarriages and also of children with throm-
boembolic events.

Early detection of thrombophilia is important for
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ga e om nopBocmeneHHO 3HaueHue 3a npeBeHuus Ha
nauueHmume owe npegu Bv3HukBaHemo Ha mpom-
boemboauueH uHuugeHm, npogpurakmuka Ha npeg-
cmosiwa 6pemeHHocm, kakmo u omkpuBare u npeg-  Ccarriage pregnancy and as well as detecting and pro-

na3BaHe Ha pogcmBeHuuume om novpBa AUHuS. tecting first-line relatives.

the prevention of patients even before the occurrence

of a thromboembolic incidence, prevention of mis-
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A. BaHoBa u gp.
KAPAMOAOT A & Koza u 3aui0 ga npoBegem...
KAPAMOXMPYPT A Tom 5, Bpo 2 « 2022

KOrA n 3ALLO AA NPOBEAEM EHAOMWOKAPOHA BMONCnA?
A. UBaHoBa'3, 4. CumoBa’?®, I1. MMaBnoB', P. HaueB', T. BekoB"*?

'"MBAA ,,Copue u Mo3vbk” — heBeH
2MeguuuHcku yHuBepcumem — reBeH
3Bvazapcku kapguonoeuyeH uHcmumym

Peslome. CbpgeuHama HegocmambuHocm ¢ HamaAeHa ¢pakuus Ha usmaackBare (CHHOW) e cobcmos-
Hue, koM koemo BuHazu mpsbBa ga ce nogxogu cepuo3Ho U BbamoXkHo Hau-6bp30 ga Gbgam ycmaHoBe-
HU NpuYyuHUMe 3a HacmbnBaHe Ha MuokapgHa yBpega. MHoz20 yecmo B8 ocHoBama Ha HoBoycmaHoBeHa
nomucHama cucmonHa ¢yHkuus Ha AsBama kamepa moke ga ce kpue muokapgum c Hepa3no3Hama
2eHe3a. HapacmBaHemo Ha yecmomama Ha 3aboreau om COVID-19 B cBemoBeH Mawiab u HenpekbcHa-
mama mymauus Ha SARS-COV-2, Bbnpeku cv3gageHume BakcuHu, usnpaBu 4oBeuecmBomo npeg 3Ha-
yum MeguuuHcku u couuaneH npobaem. [okasaHo e BAusHuemo Ha Bupyca Bbpxy cbpgeuHo-cbgoBama
cucmema u B yacmHocm 3a ussBama Ha Bv3naaumenHa yBpega Ha muokapga. Hapeg ¢ moBa Bbnpeku
oueBugHusa norokumeneH ebekm om BakcuHume, bsxa gokaagBaHu cAaydau Ha nocmBakcuHauuoHEH Mu-
okapgum, npegumMHO Npu MAagu xopa ¢ npuaokeHa UPHK BakcuHa, ¢ obpamumMu NpoMeHU U HedpamanHa
Nnpo2Ho3a cAeg paHHOMO nocmaBsHe Ha guazHo3ama u cmapmupaHe Ha AeyeHue. V13BbH BupycHama
2eHe3a Ha Muokapguma, ynompebama Ha pasauuHu MegukameHmu u mokcuyHu BeuwecmBa, HapacmBa-
wus 6polu oHkonoz2uuHU 3aboAsBaHus U wupokomo npuAokeHue Ha xumuomepaneBmuuu Cbuwo umam
yBpexkgaw, epekm Bopxy muokapga. HaBpemeHHo nocmaBeHama guaz2Ho3a U U3oAUpaH NPUYUHUMEA ca
om kalouoBo 3HaueHue 3a usbopa Ha npaBuaHomo AeuyeHue. EHgomuokapgHama buoncus (EMB) e eguH
om Memogume oueHeH kamo “3anameH cmaHgapm®, ¢ Bce owie nogueHeHo Msicmo B guazHocmukama
My npu peg 3aboasBaHus. Bonpeku gokasaHume noA3u u npenopbku 3a npoBedkgaHe Ha uscaegBaHemo
npu mMuokapgum, aHmpauukAuH-uHgyuupaHa kapguomokcuyHocm, cneuuduyHu cbpgeyuHu 3aboasBaHus
kamo eHgomuokapgHa ¢ubposa u eHgokapgum Ha Loffler, cknepogepmus, uguonamuyHa 2pbgHa boaka
u apummuu, kakmo u gudepeHuuanHa guazHo3a Ha pecmpukmuBHu cpewy koHcmpukmuBHU cbpgeyHu
3abonsBaHus, mo3u cpaBHUMEAHO AeceH U be3onaceH uHBa3uBeH nogxog ocmaBa ¢ manka yecmoma
Ha ynompeba. HanazaHe Ha EMB kamo pymuHeH Memog B ueHmpoBe ¢ BvamorkHocm 3a npoBedkgaHe u
uHmMepnpemupaHe Ha pesyAmamume € om 0COBeHO 20AIMO 3HaYeHUe 3a NPaBUAHO AeUYeHUe Ha 2oAsMa
yacm om cbpgeuHo-cbgoBume 3aboasBaHus, MHO20 om msx yecmo ocmaBawu Hepasno3Hamu B exe-
gHeBHama pymuHa. MNMpegcmaBsame kauHuueH cAyuval Ha nauueHmka ¢ HoBoguazHocmuuupaHa CHHOW,
npu kosmo ce ycmaHoBu Muokapgum, gokasaH xucmono2uuHo caeg npoBegeHa EMB. MNMopagu BpemeBo
cvBnageHue Ha npunokeHa Bmopa go3a Ha uPHK BakcuHa cpewy COVID-19 u u3sBa Ha cumnmomamu-
kama c HoBoycmaHoBeHa gunamamuBHa kapguomMuonamus, Npu Aunca Ha u3oAupaH BupyceH azeHm
U Aunca Ha aBmoumyHHo 3aboasBaHe, uupkyaupaw, Bucok mumbp Ha aHmumeaa cpewy SARS-COV 2,
npuexme me3ama 3a nocmBakcuHauuoHHa yBpega Ha muokapga.

KalouoBu gymu: eHgomuokapgHa buoncus, Muokapgum, cbpgeyHa HegocmambyHocm

WHEN AND WHY TO PERFORMING ENDOMYOCARDIAL BIOPSY?

A. Ivanova'?, I. Simova"?°, P. Paviov', R. Nachev', T. Vekov'?**

"Heart and Brain Center of Clinical Excellence — Pleven
2Medical University — Pleven
Bulgarian Cardiac Institute

Summary. Heart failure with reduced ejection fraction(HFrEF) is a condition that should always be taken
seriously and the causes of myocardial damage should be identified as soon as possible. Very often in
new reduced systolic function of the left ventricle (LV) may be myocarditis with for an unknown cause.
The increased incidence of COVID-19 worldwide and the continued mutation of SARS-COV 2, regardless
of vaccines, remain a major medical and social problem. The effect of the virus on the cardiovascular
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system and in particular to the manifestation of inflammatory damage to the myocardium has been
proven. Despite the apparent positive effect of vaccines, cases of post-vaccination myocarditis have been
reported, mainly in young people with mRNA vaccine, with reversible changes and non-fatal prognosis
after early diagnosis and initiation of treatment. Apart from the viral genesis of myocarditis, the use of
various drugs and toxic substances, the growing number of oncological diseases and the widespread use
of chemotherapeutics also have a detrimental effect on the myocardium. Timely diagnosis and isolation of
the causative agent are key to choosing the accurate treatment. Endomyocardial biopsy (EMB) is one of
the methods assessed as the ,gold standard®, with still underestimated place in its diagnosis of a variety of
diseases. Despite the proven benefits and recommendations for the study of myocarditis, anthracycline-
induced cardiotoxicity, specific heart diseases such as endomyocardial fibrosis and Loffler's endocarditis,
scleroderma, idiopathic chest pain and arrhythmias, differential diagnosis of restrictive vs constrictive
diseases, this relatively easy and safe invasive approach remains low in frequency. Imposing EMB as a
routine method in centers with the ability to conduct and interpret the results is especially important for the
proper treatment of many cardiovascular diseases, many of which often remain unrecognized in the daily
routine. We present a clinical case of a patient with newly diagnosed HFrEF, who was with myocarditis,
proven histologically after EMB. Due to the timing of the second dose of mRNA vaccine against COVID-19
and the manifestation of symptoms with newly diagnosed dilated cardiomyopathy, in the absence of
isolated viral agent and lack of autoimmune disease, circulating high titer of antibodies against SARS-
COV2, we accepted the thesis of postvaccinal myocardial damage.

Key words: endomyocardial biopsy, myocarditis, heart failure
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BbBEOEHUE INTRODUCTION

Yecmomama Ha ocmpus Mmuokapgum ce oueHsBa
Ha 1,5 MuAuOHa cAyyas 2oguwHo B cBemoBeH mawab

The incidence of acute myocarditis is estimat-
ed at 1.5 million cases per year worldwide [1]. The

[1]. 3aborsBaHemo e egHa om Hau-yecmume npuyu-
HU 3a BHe3anHa cbpgeuHa cMbpm npu xopa B maaga
Bv3pacm < 40 2oguHu [2].

Muokapgumom e Bv3nanumenHo 3abonsBaHe Ha
Muokapga, koemo MoXke ga ce npeseHmupa om acumn-
MOMHO g0 (GYAMUHAHMHO npomuyaHe € nposiBu Ha
mexkka 3acmouHa copgeuHa HegocmambuHocm (CH),
MaAugHeHU apummuu U BHe3anHa cbpgeuHa cmopm. IMo-
gosupaHe Ha guagHo3ama Ha basa Ha kAuHUYHama uss-
Ba u aHamHe3a, kakmo u exokapguozpadusima, usuckBa
nomBopkgaBaHe ¢ gonbAHUMEAHU 0BpasHU Memoguku,
no BvamokHOoCM cbpgeyueH sigpeHo-MagHUMEH PeE30HaHC
(AMP), u He Ha hocAegHO MSICMO XUCMOAO2UYHO U3CAEg-
BaHe — npoBedkgaHe Ha eHgomuokapgHa buoncus [1, 3].

OcHoBHumMe emuoAo2uyHu pakmopu, koumo mo-
2am ga npu4vuHsm muokapgum, ca uHdekuuosHu ae-
eHmu, cucmeMHu 3aboasBaHus, kakmo u mokcuuHa
yBpega Ha muokapga, kamo Hau-uecmo cpewaHume
NnpuyuHUMeAu ca npegcmaBeHu 8 mabauua 1 [1].

MamozeHe3a Ha 3aboasBaHemo caegBa nocaego-
BameaHocmma nokasaHa Ha cxema 1, kamo nocaeg-
Hama ¢as3a e cBvp3aHa ¢ mMuokapgHa gucoyHkuus,
pa3Bumue Ha ¢pubpos3a u Heobpamumo Bb3cmaHoBs-
BaHe Ha muokapga.

disease is one of the most common causes of sud-
den cardiac death in people < 40 years of age [2].

Myocarditis is an inflammatory disease of the
myocardium, which can present from asymptomatic
to fulminant with severe congestive heart failure (HF),
malignant arrhythmias and sudden cardiac death.
Suspicion of the diagnosis based on clinical manifes-
tations and anamnesis, as well as echocardiography,
requires confirmation with additional imaging tech-
niques, possibly cardiac magnetic resonance imaging
(MRI), and last but not least histological examination
— endomyocardial biopsy [1, 3].

The main etiological factors that can cause myo-
carditis are infectious agents, systemic diseases, and
toxic damage to the myocardium, the most common
causes are presented in Table 1 [1].

The pathogenesis of the disease follows the given
sequence (Scheme 1), the last phase being asso-
ciated with myocardial dysfunction, development of
fibrosis and irreversible recovery of the myocardium.
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Tabauua 1. Emuonozuu, koumo mpsa6Ba ga ce cuumam 3a omkalouBawu npu ocmovp mMmuokapgum

Table 1. Etiologies to be considered triggers in acute myocarditis

NndpekuuosHu /| Infectious

BupycHu BupycHu: Parvovirus B19, human herpes virus-6, Epstein-Barr virus, enteroviruses, (coxsackievirus,
adenovirus), uumomezanoBupyc, HIV, SARS-CoV-2
Viral Viral: Parvovirus B19, Human Herpes Virus-6, Epstein-Barr Virus, Enteroviruses, (Coxsackievirus,

Adenovirus), HIV, SARS-CoV-2, Cytomegalovirus
Borrelia, Coxiella burnetii(Q-fever)

Opyau [ Others
CucmeMHu 3aboaaBaHus

ABmoumyHHU u gp. capkougosa, 2uzaHmokaembueH muokapgum, eo3uHoduneH muokapgum CucmemeH
aynyc epumemamogec, ANCA-positive vasculitis, rheumatoid arthritis, u gp. aBmoumyHHU 3aboAasBaHust

Auto-immune, etc. Sarcoidosis, giant cell myocarditis, eosinophilic myocarditis Systemic lupus
erythematosus, ANCA-positive vasculitis, rheumatoid arthritis, autoimmune diseases

Systemic diseases

TokcuyHu Megukamenmu: / Medicaments: Immune check point inhibitors, Anthracyclines, Clozapine,
Toxic Adrenergic drugs, 5-fluorouracil
Immune check point inhibitors, Anthracyclines, Clozapine, Adrenergic drugs, 5-fluorouracil

Opyau azeHmu Ankoxon, ampemamuHu, kokauH

Other agents Alcohol, Amphetamines, Cocaine

MukpobeH azeHm uAu He208 mokcuH
Microbial agent or his toxin
!
copgeueH myckya (ekcnpecus Ha uumokuHu B muokapga)
heart muscle (expression of cytokines in the myocardium)
!
ObpasyBam ce mvkaHHU aHmMuz2eHU (aBmoaHmuaeHu)
Tissue antigens are formed (autoantigens)
!
uspabomBam ce aHmumena
antibodies are made
!
Bv3naneHue, cBbp3aHo ¢ HapyweHue B mukpouupkyrauusma, yBeauueHa nponyckauBocm Ha cmeHume Ha maakume cbgoBe Ha
kopoHapHume apmepuu , cmasa Ha kpbBma 8 cbga, xunepemus, omok Ha Muokapga
Inflammation associated with microcirculation disorders, increased permeability of the walls of small vessels of the coronary
arteries, blood stasis in the vessel, hyperemia, myocardial edema
!
Hekposa u ¢ubposa Ha muokapga ¢ HacmbnBaHe Ha MuokapgHa guchyHkuus
Myocardial necrosis and fibrosis with myocardial dysfunction
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Cxema 1/ Scheme 1

Emo 3awo mouyHo nocmaBeHama guagHo3a U Therefore, accurate diagnosis and identification

ycmaHoBgB8aHe Ha emuOAOZ2UYHUS NPUUYUHUMEA U Ha-
BpemeHHOMO AeueHue ca om uskalouumenHo BarkHO
3HaueHue 3a npozHO3ama Ha me3u hauueHmu.
MNMamoaHamomuuHo Muokapgumbm ce npegcmaBs
B gBe dasu: ocmpa pasa (B8 nopBume 2 cegmuuu) — Mu-
ouumHama gecmpykuusi e gupekmHa nocaeguua om
yBpexkgawusa azeHm, npuyuHsBaw, kaemvuHoMeguupa-
Ha uumomokcuuHocm, ocBoboxkgaBaHe Ha UUMOKUHU,
Bogewu go muokapgHu HapyweHus u gucoyHkuus.
XpoHuuHa ¢asa: (creg 2 cegmuuu) — Muouum-
Hama gecmpyuus npogbakaBa u uma aBmoumyHeH
npousxog. MNpu BupyceH muokapgum ce gokasBa Ha-
Auvue Ha BupyceH 2eHoM B cobpgeuHus MyckyA.
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of the etiological cause and timely treatment are ex-
tremely important for the prognosis of these patients.

Pathoanatomically, myocarditis is presented in
two phases:

Acute phase (in the first 2 weeks) — myocyte de-
struction is a direct consequence of the damaging
agent causing cell-mediated cytotoxicity, release of
cytokines leading to myocardial disorders and dys-
function.

Chronic phase: (after 2 weeks) — myocyte de-
struction continues and has an autoimmune origin. In
viral myocarditis, the presence of a viral genome in
the heart muscle is demonstrated.
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According to the histological classification, myo-
carditis can be: eosinophilic, giant cell, granuloma-
tous, lymphocytic and mixed [4].

Table 2 presents the basic algorithm according
to the Recommendations of the European Society
of Cardiology in case of suspected acute myocar-
ditis [1].

Cnopeg xucmonozuuHama kaacudukauua mu-
okapguma moXke ga 6bge: e03uHodUAEH, 2uzaHmokae-
MbYeH, 2paHyAOMamo3eH, AUMPOUUMEH U cMeceH [4].

B mabauuama 2 e npegcmaBeH ocHOBHUAM aA-
2opumvM cnopeg [lMpenopvkume Ha EBponeuckomo
gpy’kecmBo no kapguonoz2us npu CoMHeHue 3a OcC-
mbp Muokapgum [1].

TabAuua 2. AA20pUMbM NPU CbMHEHUE 3a ocmbp Muokapgum

Table 2. Algorithm for suspected acute myocarditis

OnpepeneHue 3a npegnonaraem
OCTbp MUOKapaAUT

Definition of suspected acute
myocarditis

KnuHnyHo npescTaBsHe + = 1 3agbikuTeNeH MarHocTUYeH TECT € MONOXMTENEH (N0 NPeanoYuTaHue sapeHo-MarHUTEH
PE30HaHC) MpU JIUMNca Ha 3HauMMa KOpoHapHa apTepusi, KIanHo Ui BPOAEHO ChpaeyHO 3ab0onsiBaHe Uk APy NPUYMHK.

Clinical presentation + = 1 mandatory diagnostic test is positive (preferably magnetic resonance imaging) in the absence of significant
coronary artery, valvular or congenital heart disease or other causes

KnuHnyHo npeacrtassHe

Clinical presentation

OcTpa/HoBOBb3HIMKHANA rpbaHa Gonka, AucnHes), NpuaHaum Ha nsea /wnun gscHa CH n/unmu HeoBsicHUMK apuUTMUM Unn
BHe3anHa CMbT.

Acute / new developed chest pain, dyspnoea, signs of left and/or right HF and/or unexplained arrhythmias or sudden
sudden death.

3abMKATENHN ANAarHOCTUYHM
13cnefBanvs
Diagnostic tests

EKI": HoBM, AnHaMuyHu ST-T NpOMEHH, BKIIOYUTENHO NCEBAOVHMAPKTHA eneBauus Ha ST-cerMeHTa, NpeacbpaHu Unu
kamepHu aputmun, AV 6nokose, QRS aHomanun.

ECG: New, dynamic ST-T changes, including pseudoinfarction ST-segment elevation, atrial or ventricular arrhythmias, AV
blocks, QRS abnormalities.

NaBopatopHu TecToBe: MOBMLLEH TPOMOHUH C AMHAMUYHY MPOMEHM, CbOTBETCTBALLM HA MUOKapaHa Hekposa. CTaHaapTHU
TECTOBE, BKMIOYNTENHO BpOit Ha BenuTe KPbBHU KNETKK, 3a [1a Ce M3KMIoUW e03nHODUIuS

Laboratory tests: Elevated troponin with dynamic changes corresponding to myocardial necrosis. Standard tests, including
leukocytes to rule out eosinophilia

Exokapaviorpadpust: HoBI CTPYKTYPHIM 1N (hyHKLMOHAIHY @HOManu, perMoHanty aHomManuu B kuHetukara Ha JIK umv robanHa
kamepHa AvceyHKLys Be3 kamepHa aunataums v ¢ 0BMKHOBEHO fNeka AunaTaLus, noBulleHa AebenvHa Ha cTeHaTa nopaav
OTOK Ha MMOKapAa, NepUKapAEH U3NKB, MHTPpaKapaAManHy TpoMbu, HeobscHUMM OT Apyr cheTosHNS (Hanp. MBC, OKC nm
KranHo cbpaevHo 3abonseaHe).

Echocardiography: new structural or functional abnormalities, regional abnormalities in LV kinetics or global ventricular dysfunction
without ventricular dilatation or usually mild dilatation, increased wall thickness due to myocardial edema, pericardial effusion,
intracardiac thrombi unexplained by other conditions (e.g., ACS or valvular heart disease)

FAMP: ook, Bb3naneHue n oTkpuBaHe Ha hnbpo3a, KonMYeCTBEHO OMpeaensiHe W nokanu3aums Ypes kaptupade Ha T1
T2, oleHKa Ha U3BbHKNETBYHMS 06em u LGE

MRI: Volume, examination and detection of fibrosis, quantification and localization by mapping T1 and T2, evaluation of
extracellular and LGE

[lOMbHATENHN AUATHOCTUYHM
TeCToBe
Additional diagnostic tests

CKAT /nnm nakntousare Ha MBC n/vnn ocTbp KOpPOHapeH CUHAPOM MpU KIMHUYHO MOA03MPaH MUOKapAWT.

Selective coronary angiography and/or exclusion of coronary heart disease and/or acute coronary syndrome in clinically
suspected myocarditis.

EHpommrokapaHa 61oncus: 3a marHocTika u MHANKaLMs 3a CneLmtmuyHo nevexme.
Endomyocardial biopsy: For diagnosis and indication for specific treatment

CbpaeyHa No3NTPOH eMUC1OHHA TOMOrpadus: Moxe Aa 6b/ie NoneseH Npy NaLMeHTI, KOUTO He MoraT fja Ce NoAmoxaT Ha
AMP unu cbC CbMHEHME 3a CUCTEMHO aBTOMMYHHO 3ab0nsiBaHe Unu CbpaeyHa capkougosa

Cardiac positron emission tomography: May be useful in patients who cannot undergo MRI or with suspected systemic
autoimmune disease or cardiac sarcoidosis

[onbnHuTenHu nabopaTtopHu U3crefBaHNst: CKeNeTHU MYCKYNHI eH3UMU, YepHoppobHa 1 GbbpeyHa yHKLMS, HaTpuy-
PETUYHYM NEeNTUAW, TECTOBE 3a (PYHKLMS Ha LLMTOBMAHATA XIle3a, CTaTyC Ha Xens30, Mapkepy 3a CUCTEMHO aBTONMYHHO
3abonssaHe, CRP e nosuwex npu 80-90% nauueHTu.

Additional laboratory tests: Skeletal muscle enzymes, liver and kidney function, natriuretic peptides, tests for thyroid gland
function, iron, markers of systemic autoimmune increase, CRP is elevated in 80-90% of patients

PCR TectBaHe Ha 061KHOBEHM KapAMOTPONHI BUPYCK. TOi MOXe f1a OTKpUe CCTEMHA UHAEKLIS, HO He AoKkasBa CbpaeyHa
VHEKLMS 1 He MOXE [1a 3aMeH aHanmuaa Ha BUPYCHIS reHoM Bbpxy npobin ot EMB.

Linpkynupatmre IgG aHTUTENa KbM KapaMOTPOMHUTE BUPYCY Ca YECTO CPELLaHM MK Nnnca Ha BUPYCeH MokapauT. MHoro
orpaHnyeHa anarHocT4Ha noneaHoct. Creunduden Tect 3a SARS-CoV-2, Borrelia, HIV unn CMV npu knMHW4HO MOZ03peHue.
PCR testing of common cardiotropic viruses. It can detect systemic infection, but does not prove heart infection and cannot
replace viral genome analysis on samples on EMB

Circulating IgG antibodies to cardiotropic viruses are common in the absence of viral myocarditis. Very limited diagnostic utility.
Specific test for SARS-CoV-2, Borrelia, HIV or CMV in case of clinical suspicion.
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EHgomuokapgHama buoncust (EMB) e egHo om Heob-
xogumume uscaegBaHus, koumo ce cuumam 3a ,3AameH
cmaHgapm®, u Hamupa npuAaokeHue npu ymouHsBaHe
uAu gonbABaHe Ha kauHuuHama guazHo3a — muokapgum.
Bonpeku 6e3acnopHo gokaszaHume noA3u B cumyauuu,
npu koumo cbcmosHUEMO He Bu MO2A0 ga Ce U3fCHU
6e3 nogobeH mun uHBa3uBHO uacnegBaHe, Yecmomama
Ha npunazaHe Bapupa wupoko B pazauyHUMeE CbpgeyHo-
cbgoBu ueHmMpoBe B cBemoBeH Mawab [1, 3, 4].

EMB usuckBa onumeH uHBa3uBeH kapguonog, kak-
MO U namoaHamoMm, CNOCOBHU ga UHmepnmpemupam
u ga gocmuzHam go obekmuBHu 3akaloueHus npu
npomeHume, paskpumu no Bpeme Ha u3caegBaHemo.
OmpuuamenHusm pesyamam om buoncusma He e 100
npoueHma cneuuduueH 3a uskalouBaHe Ha onpegeneHu
3aboAaBaHus, nopagu koemo 8 uszparkgaHe Ha guagHo-
3ama om 3HaueHue uma Bceku eguH obpaseH Memog
kakmo u kauHuuHomo npegcmaBsHe Ha nauueHma.

O6ukHoBeHo npouegypama ce npoBexkga npes a.
demopanuc, koezamo e Heobxoguma AK buoncus u ca
Hy>kHU noHe 5, Ho no BbamokHocm Hau-Manko 7 npobu,
om koumo 3 ca 3a namonozaus, 2 3a uHpekuuu (AHK,
PCR) u 2 3a PHK Bupycu/BupycHa penaukauus. Mpobu-
me ce B3umam om AsBa u/uau gacHa kamepa u Bcska
om msax mpsi6Ba ga e ¢ paamep om 1 go 2 mm?[1, 2, 9].

MHgukupaHu 3a npoBexkgaHe Ha EMB, ocBeH mu-
okapgum, ca u 3abondBaHus kamo kapguomuonamuu,
ocmpo omxBopAasHe Ha CbpgeuHus anozpadm, aH-
mpauukAuH-uHgyuupaHa kapguomokcuyHocm, cheuu-
¢duuHU cobpgeuHu 3abonsBaHusi kamo eHgomuokapgHa
¢ubposa u eHgokapgum Ha Loffler, ckaepogepmus,
uguonamuuyHa 2pbgHa boaka u apummuu, kakmo u
gudepeHuuanHa guazHo3a Ha pecmpukmuBHu cpewy
koHcmpukmuBHU cbpgeuHu 3aboaaBaHus [5].

YenokHeHusma, koumo mozam ga Bv3HukHam B
xoga Ha uHBasuBHomo u3scaegBaHe, ca ¢ HUCbk npo-
ueHm. Texkku ycnokHeHusi B ueHmpoBe ¢ 2onam onum
ca go 0.84% cnopeg koHceHcycHomo cmaHoBuwie 3a
EMB [3]. Kamo mexku ycaokHeHus ce onpegensm
HacmobnBaHe Ha nepukapgHa mamnoHaga C Heob-
xogumocm 3a u3BvpwBaHe Ha nepukapguoueHme-
3a, xemonHeBmonepukapg, nepmaHeHmeH AV 6ok,
AV ¢ucmyna, muokapgeH uHdpapkm, mpaH3umopHa
ucxeMuuHa amaka u uHcyam, uHdekuus, benogpobHa
emboaus npu gecHokamepHume EMB, mexkka kaanHa
yBpega, koemo npegonpegens u Heobxogumocmma
om kapguoxupypauyHo 3BeHo, ueHmbp Nno enekmpo-
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Endomyocardial biopsy (EMB) is one of the nec-
essary tests, which is considered the ,gold standard”
and is used in the clarification or subsequent clinical
diagnosis — myocarditis. Despite the proven benefits
in situations where the condition could not be clari-
fied without this type of invasive study, the frequency
of administration varies widely across cardiovascular
centers worldwide [1, 3, 4].

EMB requires an experienced invasive cardiolo-
gist as well as a pathologist capable of interfering with
and reaching objective conclusions about the chang-
es discovered during the study. Negative biopsy re-
sults are not 100 percent specific for the exclusion of
certain diseases, which is why the diagnosis is made
of the importance of each image method, as well as
the clinical presentation of the patient.

The procedure is usually performed through a.
Femoralis, when a LV biopsy is needed and at least
5, but preferably at least 7 samples are needed, of
which 3 are for pathology, 2 for infections (DNA, PCR)
and 2 for RNA viruses/viral replication. The samples
are taken from the left and/or right ventricle and each
must be 1 to 2 mm® in size [1, 2, 9].

Indicated for EMB in addition to myocarditis
are diseases such as cardiomyopathies, acute re-
jection of cardiac allograft, anthracycline-induced
cardiotoxicity, specific cardiac diseases such as
endomyocardial fibrosis and Loffler's endocarditis,
scleroderma, idiopathic dystrophic breast pain and
diabetic chest pain and asthma. against constrictive
heart disease [5].

Complications that may occur during invasive test-
ing are low. In centers with extensive experience are
up to 0.84% according to the consensus opinion on
EMB [3]. Severe complications are pericardial tam-
ponade required for pericardiocentesis, chemo-pneu-
mopericardium, permanent AV block, AV fistula,
myocardial infarction, transient ischemic attack and
stroke, infection, pulmonary embolism in right ventric-
ular EMB, severe valve damage,which predetermines
the need for a cardiac surgery unit, electrocardiogra-
phy center, thoracic surgery, neurology clinik.



kapguocmumynaauusi, 2pbgHa xupypausi, HeBponozusi.
VmeHHO B myamudyHkuuoHaAHU 6oAHUUU, koumo
pa3noAazam ¢ nogobeH mun 38eHa bu mpsabBano ga
ce npoBexkgam npouegypume.

Kamo Aeku ycaokHeHus ¢ uecmoma Bapupawa om
0,64 go 5% ca onpegeneHu BazoBazanHu peakuuu, xema-
momu, Manku nepukapgHu usauBu, mpaHsumopHu EKI
npomeHu, 6bp3o omaByuaBawa 2pbgHa bonka [2, 3].

AeuyeHuemo Ha nauueHmu ¢ muokapgum u nposBu
Ha cbpgeyvHa HegocmamubvyHocm BkalouBa ocHOBHUMe
NPUHUUNU Ha AeueHue Ha nauueHmu cbc CHHOU —
knacoBe Ha MegukameHmu, koumo nogobpsaBam cumn-
momume, npogHO3ama U HaMaAsm xocnumaausauuu-
me. Caeg nocmaBsaHe Ha guazHo3ama B cbobparkeHue
BAuzam megukameHmu, koumo ga npegomBpamsm
mexkka uHmepcmuuuaAHa muokapgHa ¢ubpoza.

YecmaHoBeHo e, ue umyHocynpecuBHomo Aeue-
Hue, koemo ce usnon3Ba 3a HamanABaHe pucka Ha
omxBvpAaaHe cAeg cbpgeyHa mpaHcnAaHmauus 6u
MO2/0 ga ce npuAaza u npu 6oAHUmMe ¢ ocmvbp Mu-
okapgum. WUmyHonO2u4HUME namoMeXaHU3Mu Ha
Bv3HukBaHe Ha omxBopadaHe Ha mpaHcnAaHmMaHma
ca cxogHu ¢ me3u, koumo ce npocaegaBam npu mu-
okapgum, koemo gaBa ocHoBaHue ga ce npueme, ye
umMmyHocynpecuBHama mepanua 6u umasa noasa 3a
nogobeH mun nayueHmu [7].

Manon3BaHusm pexkum obukHoBeHo e kombuHa-
uus om NPEegHU30AOH U a3amuonpuH 3a Nepuog om
wecm mMeceua. HauanHama gosa e 1,25 mg/kg npeg-
HU30AOH gHeBHo ¢ pegykuus go 0,3 mg/kg u 2 mg/kg
azamuonpuH gHeBHo, MoguduuupaHu, ako e Heobxo-
gumo, cnopeg bposi Ha AeBkouumume [7].

KAVHWYEH CAYYAI

52-zoguwHa >keHa, kosmo nocmbnBa B Kapgu-
ono2uuHa kauHuka Ha 06.10.2021 2. nopagu nposBu
Ha gekomneHcupaHa cbpgeyHa HegocmamuvuHocm il
NYHA-rEF, npeseHmupawa ce ¢ ocmpo HacmbnuA
3agyx, Bogew, go npuHygumeaHa opmonHes, HaueBauwi
benogpobeH omok, 6oaka B 2bpgume, ymopa npu Aeku
¢dusuuecku ycuaus, copuebueHe. Hauano Ha cumnmo-
Mume, HO ¢ no-Aeka u3sBa, nauueHmkama uma om
okono 3 meceua, koezamo 3abeaszana omouu no go-
AHuUmMe kpauHuuu, HamaneH dusuuecku kanauumem.

Tpu meceua npegu moBa B omauuHo 3gpalBe, ak-
muBHo u3BvpwBana mexkvk ¢usuuecku mpyg, He e
npoBerkgana AneuyeHue go MOMEHmMa 3a CbpgeyHo-Cb-
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Mild complications with a frequency ranging from
0.64 to 5% are vasovagal reactions, hematomas,
small pericardial effusions, transient ECG changes,
rapidly resolving chest pain [2, 3].

The treatment of patients with myocarditis and
manifestations of heart failure includes the basic prin-
ciples of treatment of patients with HFrEF-classes of
drugs that improve symptoms, prognosis and reduce
hospitalizations. When the diagnosis is specified,
medications are considered to prevent severe intersti-
tial myocardial fibrosis.

It has been shown that immunosuppressive
therapy used to reduce the risk of rejection af-
ter heart transplantation could also be used in
patients with acute myocarditis. Inmunological
pathomechanisms in graft rejection are similar to
those involved in myocarditis, this suggests that
immunosuppressive therapy would be beneficial
for this type of patient [7].

The regimen used is usually a combination of
prednisolone and azathioprine for a period of six
months. The starting dose is 1.25 mg/kg prednisolone
daily with reductions to 0.3 mg/kg and 2 mg/kg aza-
thioprine daily, modified if necessary according to the
leukocyte count [7].

CLINICAL CASE

52-year-old woman who was admitted to the
Cardiology Clinic on October 6, 2021. due to mani-
festations of decompensated heart failure Ill NYHA-
rEF-acute shortness of breath leading to orthopnea,
initial pulmonary edema, chest pain, fatigue with light
physical exertion, palpitations. Start of symptoms but
with a milder manifestation, the patient has about 3
months, when there is swelling in the lower, reduced
physical capacity.

Three months earlier, she was in excellent health,
actively engaged in heavy physical activity, had not
received any treatment for cardiovascular disease
and had never been hospitalized.

3 <<

(%)
w—
—
(=]
=3
e
-+
(7]
<
o
~
=
<
EX
=<
o
=
E
-+
=
=
=
=
=
x




=
>
=
=
=
=
(5]
=
=
S
-
=
oo
(=
~
(]
-\
(7]
(5]
-
D
=]
(=]
-
—t
(7]

A. NBaHoBa u gp.
KAPANOAOT A & Ko2a u 3aui0 ga npoBegem...
KAPAMOXMPYPT A Tom 5, 5pod 2 + 2022

goBo 3abonaBaHe u Hukoza He e buaa xochumaAusu-
paHa 8 6oAHuua. Ompuua pamMuAHa obpemeHeHocm
3a CbpgeyHo-CbgoBu 3abonsBaHus.

MpoBexkga AneueHue B goma ¢ Hucka gosa Levothy-
roxine sodium 25 mcg nopagu xunomupeougu3bm.

Om puckoBume ¢dakmopu 3a ucxemuuHa 6oaecm
Ha cbpuemo ¢ miomloHonyweHe U gucAunugemus,
kosmo e Bv3moXkHO ga e BvB Bpv3ka ¢ nognekawa-
ma wumoBugHa namoaozus.

AHamHecmuuHO nauueHmkama cbobwu 3a oc-
mpa BupycHa uHdekuus npegu okono 3 meceua, 3a
kosimo e AekyBaHa 8 goma cu, buaa ¢ ompuuameneH
6bp3 mecm 3a COVID-19, Ho npoBeaa AeueHue no
npomokoa 3a 3aboasBaHemo. Mvia 3aBbpuieH Bakcu-
HauuoHeH kypc ¢ BakcuHu MODERNA — nocaegHa
uzaa Ha 26.07.2021 2.

Om ¢usukanHus cmamyc npu nocmbnBaHemo, na-
uueHmkama 6e B yBpegeHo obuwo cbcmosHue. 3aema
OPMONHOUYHO noAokeHue, HecnokoUHa C maxuguc-
NHes u 3acmoUHU WuUHU BeHu. Om ayckyaAmamopHama
Haxogka Ha beAaus gpob ce gonaBsaxa pasHokaAubpe-
Hu BaakHu xpunoBe gBycmpaHHo. C maxupummuuHa
CbpgeyHa geliHOCM, Npu2AyWeHU CbpgeyHu moHoBe,
kbc xonoOCmMUCMOAEH WyM Ha CbpgeuHust Bpbx 2/6 cm.
C HOpMaAHU cmoUHOCMU Ha apmepuaAHOMO HaAsi2a-
He ¢ npeBaAupaHe kbM XunomoHus, uamepeHo Ha gBe-
me pbue ¢ anapam Ha Riva-Rocci — AH 110/70 mm Hg,
HO 6e3 bene3u Ha wiok.

Om 12-kaHanHama EKI BvB cuHycoB pumom,
HABB (QRS - 119 ms) cuHycoBa maxukapgus, K4 —
100 yg./min (due. 1).

Om napakauHuuHume uscaegBaHus ¢ Hgb 120 g/l u
gaHHU 3a AameHmeH >keneseH geduuum (gonbAHUMEAHO
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Without family history of cardiovascular disease.
Treatment at home with low dose Levothyroxine so-
dium 25 mcg due to hypothyroidis. Risk factors for
coronary heart disease with smoking and dyslipid-
emia, which may be related to dividing thyroid pa-
thology.

Anamnesis of the patient reported an acute
viral infection about 3 months ago, for which she
was treated at home, had a negative rapid test for
COVID-19, but underwent treatment according to a
protocol for the disease. She has completed a vac-
cination course (26.07.2021) with the MODERNA
vaccine against COVID 19.

Due to the physical status on admission, the pa-
tient was in a serious general condition. Orthopnoic
position, restless with tachydyspnoea and stagnant
jugular veins. From the auscultatory finding of the
lungs, various-sized wet rales could be detected on
both sides.

With tachyrhythmic heart rate, deaf heart tones,
short holostolic murmur at the apex of the heart 2/6st.
With normal blood pressure values with a predomi-
nance of hypotension, measured on both hands with
a Riva-Rocci-BRR 110/70 mmHG device, but without
signs of shock.

From 12-channel ECG in sinus rhythm, nLBBB (QRS
— 119 ms) sinus tachycardia, HR-100 beats/min (Fig. 1).

Quea. 1. 12-kanaaHa EKI npu Hawama
nauueHmka

Fig. 1. 12 channel ECG in our patient



uscaegBaHo cepymHo >kens3o 7 umol/l), npu npuB nozneg
HOPMaAHU CMOUHOCMU Ha Xemo2A0buH, AabopamopHa
koHcmenauuss MHO20 xapakmepHa npu nauueHmume
cbc CHHOW. Bes gaHHu 3a akmuBHo BbananeHue — Leuv
9,48, Plt 385. CYE u CRP baxa 8 pedepeHmMHU cmou-
Hocmu. Aeko 3aBuweHu azomHu nokaszamenu Creatinin
130 umol/l, N3uucneHus eGFR — nokasa neko HamaneHa
BvbpeuHa pyHkuus — 37.3 mL/min/1.73 ml, Glomerular
Filtration Rate by the MDRD Equation.

Neko 3aBuweH hsTrop. — 0,017; npu pedepeHmHu
cmouHocmu Ha (CK — 146 u CK-MB 11,6). HopmaHu
cmouHocmu Ha kpbBHa 3axap (Glucosae 5,7 mmol/l)
u yepHogpobHume nokasameau (ASAT 25.3 U/l ALAT
54.4 U/l). Neko 3aBuweHa nukouHa kuceauHa B ce-
pym 430 pmol/l, 3aBuweH LDL — 4.1.

MpoBegeHa peHmeeHozpadus Ha bsA gpob u
copue (¢ue. 2), koamo be ¢ gaHHU 3a benogpobeH
BeHo3eH 3acmoul.

Om mpaHcmopakanHama exokapguozpadus (dua.
3) ycmaHoBuxme yBeauueHu kpalHu pa3vepu u obemu
Ha AsBama kamepa ¢ gudy3Ho homucHam koHmpakmu-
Aumem u MHo20 mexkka cucmonHa gucoyHkuus. Hop-
MaAHU pa3mepu Ha gecHu kyxuHu u mopakaAHa aopma,
6e3 gaHHU 3a nepukapgeH u3auB. C BmopuuHa ymepe-
Ha pernamuBHa MumpanHa peaypaumauus. lNpoBegeHu-
am anobaneH AoHzumyguHaneH cmpelH Ha AK (GLS LV)
— ¢ue. 4, bewe cunHo HamaneH (-3,5%) kopeaupawi ¢
Huckama ¢pakuus Ha uamaackBaHe Ha AK, uamepeHa
no MoguduuupaH MogeA Ha CumncoH (DU 28%).

3anouHaxmve megukameHmo3Ha mepanus 3a oBaa-
gaBaHe Ha benogpobHusa 3acmou ¢ Furosemid i.v. u
uHy3us ¢ Hucka gosa Nitronal i.v. ¢ oeneg HamansaBa-
He npegHamoBapBaHe Ha cbpuemo, kucropogomepa-
nus u npocAegsBaHe Ha ocHoBHuUmMe >ku3HeHU nokasa-
meau — AH,CY, 14, moHUMoOpHO HabAlogeHus, npuemu
U omgeAeHU meyHocmu 3a 24 vaca.

HoBoomkpuma 3acmouHa CH ¢ HamaneHa DU
Ha AK caeg ckopowHa nposBa Ha 2punonogobHa
cumnmomMamuka Hu Hacouu kamo pabomHa gua-
2Ho3a Bb3amokeH mMuokapgum ¢ BupycHa 2eHesa uAu
Muokapgum BvB Bpbska ¢ npoBegeHa BakcuHauus.
Cnopeg nocaegHume npenopvku Ha EBponeuckomo
gpy>kecmBo 3a AeyeHuUe Ha hauueHmu CbC CbpgeyHa
HegocmambuHocm ¢ HamaneHa QU [1] u nopagu ga-
HHUMe 3a HABB u 3aBuweH hSTrop, nauueHmkama be
uHgukupaHa 3a npoBexkgaHe Ha AsiBa cbpgeuHa kame-
mepu3sauusi, 8 xoga Ha kosmo ce ocvbwecmBu u eHgo-
mMuokapgHa buoncus. Mamepuana 83em om Muokapga
6e usnpameH 3a xucmonozuuHa Bepudukauus.

Om CKAT He ce gokasa obcmpykmuBHa kopoHapHa
B6oaecm kamo npuyuHa 3a cumnmomamukama (due. 5).
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From paraclinical studies with Hgb 120 g/l and
evidence of iron deficiency (additional study Serum
iron 7 pumol/l), at first glance normal hemoglobin
values, laboratory constellation very characteristic
of patients with HFrEF. No evidence of active in-
flammation Leuv — 9,48, PIt 385. CRP is normal.
Slightly elevated Creatinin 130 umol/l, eGFR - 37.3
mL/min/1.73 ml, Glomerular Filtration Rate by the
MDRD Equation.

Slightly elevated hsTrop. — 0,017; normal (CK —
146 u CK-MB 11,6). Normal Glucosae: 5,7 mmol/l
and ASAT 25.3 U/l, ALAT 54.4 UJI. Slightly elevated
serum uric acid 430 pmol/l, elevated LDL - 4.1

Ro-graphy of the lung and heart was performed (Fig.
2), which showed evidence of pulmonary venous stasis.

From transthoracic echocardiography (Fig. 3) we
found increased end sizes and volumes of the left ven-
tricle with diffusely suppressed contractility and very
severe systolic dysfunction. Normal dimensions of right
cor and thoracic aorta, no evidence of pericardial effu-
sion. With secondary moderate relative mitral regurgita-
tion. The global longitudinal strain of LV (GLS LV) - Fig.
4 was strongly reduced (-3.5%) correlated with the low
ejection fraction of LV, measured according to a modi-
fied Simpson model (EF LV 28%).

We started drug therapy to control pulmonary
congestion with Furosemid i.v. and low dose infusion
of Nitronal i.v. in order to reduce the preload of the
heart, oxygen therapy and monitoring of the main vital
indicators — RR, HR, Sat%, monitoring, intake and ex-
cretion of fluids for 24 hours.

New discovered congestive heart failure with re-
duced EF of LV after a recent manifestation of flu-like
symptoms directed us as a working diagnosis myo-
carditis of viral origin or myocarditis in connection
with vaccination COVID 19.

According to the latest recommendations of the
European Society for the Treatment of Patients with
Heart Failure with Reduced EF [1] and ECG - nLBBB,
high hSTrop., the patient was indicated for left cardi-
ac catheterization, during which an endomyocardial
biopsy was performed. Material taken from the myo-
cardium was sent for histological verification.

From the procedure, the main coronary arteries
were without stenoses (Fig. 5).
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Qua. 2. PenmeeHozpadus Ha baA gpob u copue

Fig. 2. Ro-graphy of lung and heart
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Fig. 3. Transthoracic echocardiography of the patient
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®uz. 5. CenckmuBHa kopoHapozpadus / Fig. 5. Left cardiac catheterization

3akaloueHuemo Ha namoaHamomume 6e, ue Ha-
xogkama Ha u3npameHus mMamepuaA omzoBaps Ha
Muokapgum om cmeceH mun ¢ Aeka cmeneH Ha 3a-
cazaHe. Om xucmonoz2uyHus obpas, koumo Moxke ga
ce npocaegu Ha due. 6, ¢ gaHHU 3a MuokapguoHekpo-
3a B omgenHu yuyacmovuu Ha kecuema om muokapg,
kakmo u uHmepcmuuuareH omok, ¢pasmeHmauus
Ha Muo¢ubpu, xunepxpomHu sgpa. C HaAuuue Ha
Bv3naaumenHu kaemku — Aaumdbouumu, Heympoduau
u makpozadu B uscnregBaHus mamepuan (duz. 6).

XucmoAoO2UuYyHUSM aHaAu3 Ha MamepuaAume om
EMB camocmosmeAHO He e onpegeAsiw, 3a guazgHo-

The pathologists concluded that the finding of the
sent material corresponded to myocarditis of mixed
type with a slight degree of involvement. From the
histological image that can be traced in Fig. 6, with
evidence of myocardial necrosis in individual sections
of myocardial fragments, as well as interstitial ede-
ma, fragmentation of myofibers, hyperchromic nuclei.
With the presence of inflammatory cells — lympho-
cytes, neutrophils and macrogaphs in the studied ma-
terial (Fig. 6).

Histological analysis of EMB materials is com-
pletely non-decisive for the diagnosis of myocarditis,
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®Dua. 6. XucmonozuueH obpas Ha Muokapgum npu Hawama nauueHmka

Fig. 6. Histological image of myocarditis in our patient

3ama muokapgum, BuHazu mpabBa ga 6bgam Bzemu
nog BHumaHue u ocmaHaAume kpumepuu, HO uma
MHO20 BakHO 3HaueHue 3a kBaaudpuuupaHemo cno-
peg XxucmoAo2uyHUmMe kpumepuu — Ha AUMPOUUMEH,
€03UHOQUAEH, 2pPaHyAOMamo3eH, NOAUMOP®EH, 2u-
2aHmokAembueH, koemo ompassBa emuonamozeHe-
3ama Ha muokapgHus Bb3naAumeneH npouec.
KpauHomo peweHue 3a Buga Ha muokapguma
umMam u npoBexkgaHemo Ha UMYHOXUCMOAOZ2UYEH
aHaAu3, MoOAekyAsipeH aHaAu3 Ha BupycHus 2eHom,
BkalouBaw, noaumepasHa BepukHa peakuus (PCR);
konuuecmBeH PCR (gPCR) 3a onpegensHe Ha Bupyc-
Homo HamoBapBaHe u aHaAu3 Ha BupycHume 2eHoMu
u 2eHomunoBe. MHoz20 BaxkeH e uHdpekuuosHus cma-
myc Ha Bupyca, omkpuBaHemo Ha BupycHa penauka-
uus e om 3HaueHue 3a nocaegBawomo noBegeHue
He camo 3a OHK Bupycume, koumo ca 8 nameHmHa
¢asa, Ho u 3a PHK Bupycume [4]. 3a ga ce usbeaHam
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other criteria should always be taken into account,
but it is very important for qualification according
to histological criteria — lymphocytic, eosinophilic,
granulomatous, polymorphic, giant cell, which corre-
sponds to the etiopathogenesis. myocardial inflam-
matory process.

The final solution for the type of myocarditis is
the immunohistological analysis, molecular analy-
sis of the viral genome, including polymerase chain
reaction (PCR); quantitative PCR (qPCR) to deter-
mine viral load and analysis of viral genomes and
genotypesThe infectious status of the virus is very
important, the detection of replication is important
for DNA viral behavior not only for the latent phase,
but also for RNA viruses [4]. To avoid misinterpreted



HenpaBuAHO UHMepNpemupaHu pe3yamamu ce npe-
nopvuBa B3emaHe Ha kpvBHU npobu 3a RT-PCR no
Bpeme Ha EMB, ¢ uen omkpuBaHe Ha ocmpa BupycHa
uHdekuus u uskalouBaHe Ha AameHmMHo uHdekmupa-
Hu kpbBHU knemku. ToBa 6u moano ga ce npoBege B
ueHmpoBe ¢ Bucoka uecmoma u ycneBaemocm Ha
npunazaHe Ha uscnegBanemo u Bucoko HuBo Ha ko-
Aabopauust meXkgy hamoaHamomu, kapguono3su, Muk-
pobuono3u u Bupyconosu.

Cneg cmabuausupaHe Ha CbCmMOsHUEMO, NPU hauu-
eHmkama cmapmupaxme mepanusi CnpsiMO NPenopb-
kume 3a AeueHue Ha CH coc HamaneHa QU Ha AK [1].

Ha nauueHmkama 6e HasHaueH Beta blocker:
Carvedilol 6,25 mg 2 x 1/2 tabl.,, ARNI (Sacubitril/
Valsartan) 24/26 mg 2 x 1, SGLT2 inh. — Dapagliflozin,
Eplerenon 25 mg + Furosemide 40 mg, Febuxostat 80
mg 1 maba. gH, >kene3eH npenapam. MNMopagu Aunca Ha
apmepuaAnHa XxunepmoHusi cmapmupaxme Hucku gosu
Ha MegukameHmume, kamo nocaegHUmMe b6saxa nAaHy-
BaHu 3a mumpupaHe Ha koHmpoAHUMe npeaaegu.

MpoBegeHo 6e BupyconozuuHo uscaegBaHe, kamo
baxa BepuduuupaHu aHmumena cpewy COVID-19, bes
usoAupaHe Ha gpyeu BupycHu azeHmu. [Mpuexmve, ue
Bucokusm mumbp Ha uupkyAupawu HeympaAusupawu
aHmumena ca B pesyamam om npunokeHama BakcuHa.
MamoaHamomuyHume npomeHu, koumo ce npocaeguxa
ca guckpemHu, Hegudy3HOomo 3acsizaHe e NogobHO Ha
onucaHu u om gpyau aBmopu cayyau npu hocmBakcuHa-
uuoHeH Muokapgum. BpemeBama u3saBa Ha obwo Hepas-
noAnokeHue, HoBoguazHocmuuupaHa ocmpa CbpgeyHa
HegocmamvuHocm ¢ exokapguozpadpcku Bepuduuupa-
Hama OKMTI, npu Aunca Ha aBmoumMyHHO 3aboasBaHe Hu
Hacouuxa kbMm me3ama 3a BvamoxkeH nocmBakcuHauuo-
HeH Muokapgum npu Hawama nauueHmka.

B cmpaHume c¢ Bucok npoueHm Ha BakcuHupaHu
nauueHmu kamo CALLL u M3paen baxa uumupaHu ussBu
Ha Mmuokapgum caeg npunokeHa Bmopa gosa Ha Bakcu-
Ha, npegumHo Ha UPHK BakcuHu cpewy COVID-19 [9].

HoknagBaHume cayvau ca no-4ecmo npu mMaagu
nauueHmu, kamo npoueHmbm Ha pamaneH u3sxog e Hu-
cbk. HayuHama obwHocm B ueAaust cBam e Ha MHeHue,
ye Bonpeku nogobHU eguHUYHU HeXkenaHu edpekmu om
BakcuHume cpewly kopoHaBupycHa uHdpekuus, baazo-
NpusimHUmMe NoA3U om npuAcXkeHuemo um ca gokasaHu
u HagxBopasm pucka. CDC (Center for Disease Control
and Prevention) npenopvuBam BakcuHume kamo eguH-
cmBeHO peweHue Ha npobAema Ha mo3u eman, kamo
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results, it is recommended that blood samples be
taken for RT-PCR during EMB to detect acute viral
infection and to exclude latently infected blood cells.
This could be done in centers with a high frequency
and success of the study and a high level of collab-
oration between pathologists, cardiologists, microbi-
ologists and virologists.

After stabilization in the patient, we started the
therapy at the treatment of HFrEF: Beta blocker
(Carvediolol 6,25 mg 2 x 1/2 tabl., ARNI (Sacubitril/
Valsartan) 24/26 mg 2 x 1, SGLT2 inhibitor — Dapagli-
flozin, Eplerenon 25 mg, Furosemide 40 mg, Febuxos-
tad 80 mg., Iron. We started low doses of the drugs,
and the latter were planned for titration of the control
examinations.

A virological study was performed by verifying an-
tibodies against COVID-19 without isolating other viral
agents. We assumed that the high titer of circulating
neutralizing antibodies was due to the vaccine ad-
ministered. The pathoanatomical changes that were
monitored are discrete, the non-diffuse disease is
similar to the description of other authors of cases of
myocarditis after vaccination.

The time of onset of newly diagnosed acute heart
failure with echocardiographically verified dilated
cardiomyopathy, in the absence of an autoimmune
problem, led us to the thesis of a possible postvacci-
nal myocarditis.

In countries with high percentage of vaccinated
patients, United States and Israel, reported myocar-
ditis after the second dose of vaccine, especially
mRNA vaccines against COVID-19 [9].

Cases have been reported frequently in young pa-
tients, with a low fatal outcome. The scientific com-
munity around the world is of the opinion whereas,
however, these single side effects of coronavirus vac-
cines, the benefit is very big and outweigh the risk.
The CDC (Center for Disease Control and Prevention)

recommends vaccines as the only solution to this
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Bb3pacmoBama egpaHuua e noHwkeHa u me mo2am ga
Ce npuaazam npu geua Hag 5-2oguwHa Bv3pacm, kak-
Mo U npu bpemeHHu [8, 9, 10].

Mpu npocnegsBaHe meceu, cAeg gexocnumaau-
3ayusma nauueHmkama 6e CbC 3HauYUMEeAHo no-
gobpeHo 0obwo CbCcmosHUE, C pegyuupaHu nposBu
Ha X3CH ¢ omauueH ¢yHkuuoHaneH kaac | NYHA u
Aeko nogobpera QU Ha AK: 35% no CumncoH. bewe
3HAUUMEAHO pegyuupaHa go3ama Ha bpumkoBus gu-
ypemuk u mumpupaHa masu Ha bema-6aokepa. Mpu
Hawama nauueHmka He cmapmupaxme cheuuduyHo
AeUeHUe C UMyHO2A0BYAUHU uAu kopmukocmepougu
nopagu xpoHuuHa ¢asa Ha 3aboasBaHemo. VimyHocy-
npecuBHama mepanusi Moke ga bbge nokasaHa Bb3
ocHoBa Ha pesyamamume om EMB, npu suzaHmcku
kaemvueH muokapgum uAau eo3uHodureH muokapgum
u BeposmHo, cowo npu capkougosa uau Backyaum [5].

Bewe n npenopbuaH gBuzameneH pekum, Cbo-
bpaseH cbC CbCcmMosHUEMO.

Mpu koHmpoaHomo npocaegsBaHe ¢ 24-uacoB
xonmep-EKI He 6axa pesucmpupaHu >kuBomo3sa-
cmpawaBawu kamepHu ekmonuu.

Mpu nauueHmkama npegcmou npocaegsBaHe
@®W 8 gunamuka, kakmo u GLS LV caeg 3 meceua,
npu Heobxogumocm npoBexkgaHe Ha AMP Ha cvpue
C o2/Aeg Ha nocAegBauwia Heobxogumocm om kapguo-
Bepmepgedubpuramop u/uAu Haco4BaHe 3a cbpgeu-
Ha mpaHcnAaHmauus B8 cayuau Ha nepcucmupaHe Ha
cuaHo nomucHama QU Ha AaBama kamepa.

3 AKAIOYEHUE

Heobxogumocmma om npoBexkgaHe Ha eHgomu-
okapgHa buoncus (EMB) e ocobeHo BarkHa B gude-
peHuuaAHoguagHOCMuUYeH nNAaH npu nocmaBsHe Ha
kopekmHa guazgHo3a u AeueHue Ha peguua Cbpgeu-
HO-cbgoBu 3aboAaBaHus, cBobp3aHu cbc cheuuduyHu
MuokapgHu HapyweHus. B xoga Ha naHgemuuHama
obcmaroBka, B kosmo e uanpaBeH ueausm cBam,
ouakBaHama cbpgeuHo-cbgoBa yBpega ¢ nocaeguuu
Bopxy koHmpakmuaHume Bv3amokHocmu Ha Muokap-
ga 3HauUMeAHo HapacmBa u gobu couuanHo-3HaUUMU
paamepu. Mo masu npuyuHa HanazaHe Ha EMB kamo
cpaBHumeAHO BesonacHa npouegypa B8 kAuHuuHama
npakmuka om ueHmpoBe, koumo umam BbamoXkHOoCmM
3a npoBexkgaHe Ha uscaegBaHemo, e om Bogew,o 3Ha-
yeHue B cumyauuu, npu koumo ce Hy>kgaem om mou-
Ha u HaBpemeHHO nocmaBeHa guaz2HO3a, npegu ga
Hacmvbnam Heobpamumu NPOMEHU.
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problem at this stage. Even the age limit is lowered
and can be used in children over 5 years of age, as
well as in pregnant women [8, 9, 10].

At follow-up one month after hospitalization, the
patient had significantly improved general condition,
with reduced manifestations of HFrEF with excellent
functional class | NYHA and slightly improved LV EF
35% by Simpson.

The dose of loop diuretic was reduced and the
titrated of the beta-blocker. In our patient we did not
start specific treatment with immunoglobulins or cor-
ticosteroids due to the chronic phase of the disease.
Immunosuppressive therapy may be indicated as a
basis for EMB results, in giant cell myocarditis or eo-
sinophilic myocarditis, and possibly also in sarcoid-
osis or vasculitis [5].

No life-threatening ventricular ectopia was record-
ed in the 24-hour Holter ECG follow-up.

The patient will be monitored for dynamic EF as
well as GLS LV after 3 months, if necessary, perform
MRI of the heart in view of the subsequent need for
cardioverter defibrillator and/or referral for cardi-
ac transplantation in case of persistent severe sup-

pressed left ventricular EF

CONCLUSION

The need for endomyocardial biopsy (EMB) is
particularly important in the differential diagnosis plan
in the correct diagnosis and treatment of a number
of cardiovascular diseases associated with specific
myocardial disorders. In the course of the pandem-
ic situation in which the whole world is facing, the
expected cardiovascular damage with consequences
on the contractile capabilities of the myocardium is
significantly increasing and has become socially sig-
nificant. For this reason, the imposition of EMB as a
relatively safe procedure in clinical practice by cen-
ters that have the ability to conduct research is of
paramount importance in situations where we need
an accurate and timely diagnosis before irreversible
changes occur.
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BPOAEHA MbAHA AMIMCA HA NEPUKAPO
B. HuHoBa', A. CumoBa'?3, T. BekoB??

'"MBAA ,,Copue u Mo3vk” — heBeH
2Meguuurcku yHuBepcumem — reBeH
3Bvazapcku kapguonoeuyeH uHcmumym

Peslome. BpogeHama Aunca Ha nepukapg e pagko cpewaHo 3abonsBaHe B kAuHuuHama npakmuka.
Pa3gens ce Ha nbAHa u yacmuuHa (cbomBemHo ¢ AfBa u gsicHa Aokaau3auus). MoAHama Aunca npeg-
cmaBasBa 9% om Bcuuku pezucmpupaHu cayyau. B noBeuemo cayyau nauueHmume ca acuMNMmMOMHU,
exokapguozpadckomo uscaegBaHe Hu HacouBa kom BepuduuupaHe Ha guazHo3ama C goONbAHUMEAHU
obpasHu uscnegBaHus kamo komnlombpHa momozpadus U SgpeHo MaxHUMeH pe3oHaHc. KoM xupypauu-
HO AeveHue ce npucmbnBa, kozamo uma u3sBeHa cumnmomamuka. MNMpegcmaBsame kAuHUYEH cAyyau Ha
21-zoguweH nauueHm, koumo nocmvnBa no noBog amunuuyeH npekopguaneH guckomdopm. Mo Bpeme Ha
Xocnumaau3auusma ce guagHocmuuupa nbAHa azeHe3us Ha nepukapga.

KalouoBu gymu: nepukapg, gepekmu, aunca Ha nepukapg, BpogeHu

COMPLETE ABSENCE OF THE PERICARDIUM

B. Ninova', I. Simova'?*, T. Vekov??
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Abstract. Congenital absence of pericardium is a rarely detected disease in the clinical practice. It is
divided into complete and partial (with left and right localization, respectively). Complete absence accounts
for 9% of all reported cases. In most cases patients are asymptomatic, echocardiographic examination
guides us to verify the diagnosis with additional imaging studies such as Computer Tomography (CT) and
Magnetic Resonanse Imaging (MRI). Surgical treatment is recommended when there is marked clinical
symptomatology. We present a case of a 21-year-old patient who was hospitalized because of atypical
precordial discomfort. Complete agenesis of the pericardium was diagnosed during the hospitalization.

Key words: pericardium, defects, absence of pericardium, congenital

BbBEOEHUE INTRODUCTION

BpogeHama Aunca Ha nepukapg ce cpewa npu Congenital absence of the pericardium occurs in
no-manko om 1 Ha 10 000 nauueHmu. lfeAHama Aaunca  jess than 1 in 10 000 patients. Complete absence of
Ha nepukapg ce ombenasBa npu okoro 9% om Bcuuku
cayyau [1]. MNMpuuuHa 3a BpogeHume gedekmu Ha ne-
pukapga obukHoBeHo ce npuema namonozus B npoue-
ca Ha pas3Bumue Ha naeBponepukapgHama membpa-
Ha. CvomBemHo uma Hskoako meopuu: egHa om msx
npegnonaza, ye cobpuemo ce yzonemsiBa npegu Bo-
npocHOmMo naeBponepukapgHo 3amBapsiHe — HAAUUE € the heart enlarges before the pleuropericardial clo-
gedekm. [Ipy2a meopus 2Aacu, ue camama MembpaHa ~ Sure so there is a defect. Another theory states that
He Mmoke ga usgbpku Ha pasmsiezaHemo nog Hamucka  the membrane itself cannot withstand the stretching

the pericardium is noted in about 9% of all cases [1].
The cause of congenital pericardial defects is usual-
ly assumed to be a pathology in the process of pleu-
ropericardial membrane development. Accordingly,
there are several theories: one of them suggests that
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Ha pacmsauwomo cbpue u omHoBo ce no3umuBupa ge-
dekm. Tpema meopusi 3a Heycnexa B pa3Bumuemo
Ha nepukapgHama MembpaHa e npeXgeBpemeHHa
ampodus Ha kapguHanHume BeHu (kaHan Ha KloBue),
kpbBocHabgaBawu naeBponepukapgHume 2bHku [2].
ObukHoBeHo 3abonsBaHemo He ce cbnbmcmBa om
shbcmpa“ knuHuuHa kapmuna, 8 noBeuemo cayyau na-
uueHmume ca acuMnmoMHu. Bonpeku ue nauueHmu-
me ¢ BpogeHa Aunca Ha nepukapg 06ukHoBeHo umam
usoAupaHu gedpekmu, noumu 30% om me3u Auua ca u
C gpyau BpogeHu CbpgeuHo-CbgoBu UAU BEAOGPOBHU
aHomaAuu. Te3u nauueHmu mo2am ga umam u gpy-
2u cuHgpomMu kamo cuHgpom Ha VATER (gedekmu Ha
npewAeHuUMe, aHaAHa ampe3us, mpaxeoe3opazeanHa
ducmyaa u paguanHa u 6bbpeuHa gucnaasus), CUHg-
pom Ha MapdaH [3] u cuHgpom Ha Pallister-Killian [4]
(mempasomus 12p) — xapakmepuaupa ce ¢ ymcmBeHa
u3oCmaHaAoCm, Xuno- UAU XunepnugMeHmauus, Au-
ueBu aHomanuu. Moke ga ce HabalogaBam u pectus
excavatum, guadpaesmanHa xepHus. [MocpegcmBom
pasAuyHU 0bpasHu uscaegBaHus ce cmuza go okoHua-
MEeAHO guazHocmuuupaHe Ha 3aboasBaHemo. Onuc-
Bame kAauHUYeH cayyal Ha 21-2o0guweH MK C NbAHA
nepukapgHa a2eHesus.

KAVHWYEH cAYYAl

MNpegcmaBame kAauHuueH cayyal Ha 21-zoguwleH
Mok, koumo nocmbnBa 8 omgeneHuemo no noBog
amunuyeH npekopguaneH guckomdpopm u Bapuabua-
HU CMOUHOCMU Ha apmepuaAHOMO HaAsizaHe. 3Hae
3a cbpgeyuHa aHoMaAusi, Ho kbm MOMeEHmMa Ha xocnu-
maausauus e ¢ HeymouHeHa kpalHa guazgHo3a.

MauueHmbm e c onaakBaHus om AecHa yMmo-
pa, apummuyHa cbpgeyHa gelHocm (cvobwaBa 3a
speckauaHe“ Ha cbpuemo, u3MepeHuU 2opHozpa-
HUYHU CMOUHOCMU Ha apmepuaAHOMO HaAsi2aHe,
om nopsagbka Ha 140/90 mmHg. He cvobwaBa 3a
npugpy>kaBauwu 3abonsBaHus. Kamo BpegeH HaBuk
ce ombenssa mlomloHonyweHe, cpegHo no egHa ky-
mus uu2apu Ha geH. He ce omkpuxa omkaoHeHus B
o6ekmuBHua cmamyc Ha nauueHma. Om npoBege-
Ho enekmpokapguozepadcko uscaregBaHe ce omue-
me cuHycoBa bpagukapgus, HenbAeH geceH begpeH
6A0k U HezamuBupaHe Ha T-BbAHUMe BbB V1, V2.

B. Ninova et al.
Complete absence of the pericardium CARDIOLOGY&
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under the pressure of the growing heart and again
a defect is created. A third theory for the failure in
the development of the pericardial membrane is a
premature atrophy of the cardinal veins (duct of Cu-
vier) supplying blood to the pleuropericardial folds
[2]. The disease is usually not accompanied by a
»,mottled* clinical picture; in most cases, patients
are asymptomatic. Although patients with congen-
ital pericardial desease usually have isolated de-
fects, almost 30% of these patients have other con-
genital cardiovascular or pulmonary abnormalities.
These patients may have syndromes such as VATER
syndrome (vertebral defects, anal atresia, tracheo-
esophageal). fistula and radial and renal dysplasia),
Marfan syndrome [3] and Pallister-Killian syndrome
[4] (tetrasomy 12p) — characterized by mental re-
tardation, hypo- or hyperpigmentation, facial abnor-
malities. Pectus excavatum, a diaphragmatic hernia,
may also be seenThrough various imaging studies,
a definitive diagnosis of the disease is reached. We
describe a clinical case of a 21-year-old man with
complete pericardial agenesis.

CLINICAL CASE

We describe a clinical case of a 21-year-old man
who present to the department because of atypical
precordial discomfort and variable blood pressure val-
ues. He is aware of a cardiac abnormality but at the
time of hospitalization does not have a specified final
diagnosis.

The patient presents with complaints of fatigue,
arrhythmic heartbeat (reported ,skipping” of the heart,
measured upper limit blood pressure values, in the
range of 140/90 mmHg. No co-morbidities are report-
ed.He is a smoker, averaging one pack of cigarettes
per day. No abnormalities were found in the patient's
objective status. An electrocardiographic examination
revealed sinus bradycardia, incomplete right femoral
block and T wave negation in V1, V2.
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Qua. 1. 12-kaHaaHo enekmpokapguozpadcko uscaegBaHe Ha 21-2oguwieH nauueHm ¢ azeHesusl Ha nepukapga

Fig. 1. 12-channel electrocardiographic study of a 21-year-old patient with pericardial agenesis

Mpucmbnu ce kom exokapguepadus. Owe om
napacmepHaAHa no3uyusi N0 gbA2ama oc ce 3abe-
Afi3a HemunuyeH obpas. Moaama yacm om gecHume
kyxuHu ce BusyaAusupam, hopagu AsSB0 CbpgeyHo us-
mMecmBaHe. Npegcbpgusma ca eAoH2upaHu, omyuma
ce xapakmepHama 3a nepukapgHa azeHe3us ,Ayko-
BuuHa“ [5] popma Ha kamepume. CucmonHama ¢yHk-
uus Ha AdBa kamepa e 3anasdeHa. He ca omkpumu
kananHu aHoMaAuu uAu dyHKUUOHaAHU OMKAOHEHUS.

>> 44

We proceeded to echocardiography. Already from
parasternal position along the long axis an atypical
image was noted. Much of the right cavity was visual-
ized due to left cardiac displacement. The atria were
elongated, the ventricles were characteristed as a
teardroped- shaped [5] form. Systolic function of the
left ventricle was preserved. No valvular abnormalities
or functional abnormalities were found.

Qua. 2. Exokapguozpadcko uscaegBaHe om napac-
mepHaAHa no3uuus No gbazama oc. Busyaauzupam
ce gunamupaHu kyxuHu, asBa copgeuHa no3uuusi

Fig. 2. Echocardiographic imaging from parasternal
position along the long axis. Dilated cavities are
visualized, left cardiac position



Hskou aBmopu onpegensm cbpgeuHama popma npu
nogobeH mun namono2uu kamo kankoobpasHa“. Om-
HocHo kuHemukama no Bpeme Ha uscregBaHemo ce on-
pegenu mapgukuHe3us Ha copgeuHus Bpbx, No-udpaseHa
B goAHUME U AamepaAHUMe ceaMeHmu Ha anekca.

HasHaueHu ca gonbAHUMEAHU obpasHu ucnegBa-
Husi. PeHmzeHozpadckomo uscnegBaHe Ha 2pbgHust
kow nokasza uamecmBaHe HansB0 Ha CbpgeuHuUsi CUAY-
em, ygbakeHa cbpgeuHa 2paHuua. KonkpemHo 8 mosu
cAyyal ce Buxkga u ycuAeH nepubpoHxXuaneH CbgoB pu-
cyHvk BgscHo. B noBeuemo BapuaHmu npu nepukapgHa
azeHesus ce 3abens3Ba u m.Hap. ,3Hak Ha CHynu“ [5].

Mopagu aHamHecmuyHume onaakBaHusi om ,npec-
kauaHe“ Ha copuemo, ce nocmaBu xonmep-EKI™ 3a 48
vaca. Mo Bpeme Ha 3anuca nepcucmupa cuHycoB pu-
mbM, koHduzaypauusma Ha QRS-komnaekca, P-BbaHa-

UMBAL HeartantVitair
20211221.11031
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Concerning the kinetics, tardikinesia of the cardi-
ac apex was observed during the examination, more
pronounced in the inferior and lateral segments of
the apex.

We then perfomed additional imaging studies.
Chest radiograph showed leftward shift of cardiac
silhouette, elongated cardiac border. Specifically in
this case, an enhanced peribronchial vascular pat-
tern was also seen on the right. In most variants of
pericardial agenesis, the so-called ,Snoopy's sign“ is
also seen [5].

Because of the complaints of ,skipping” of the
heart, a Holter-ECG was performed for 48 hours.
During the recording, sinus rhythm persisted, the con-
figuration of the QRS complex, P wave, PR interval

®uz. 3. ExoKl uscaegBaHe om anukanHa
4-KyxuHHa no3uuus

Fig. 3. Echocardiographicc imaging from the
apical 4-chamber position

HEART AND BRAIN CENTRE OF EXCELLENCE

®uz. 4. PeHmeeHozpadcko uscaegBaHe

Ha cbpue U bsin gpob — uamecmeH HansB8o

CbpgeyeH cuayem u ygbakeHa copgeyHa
2paHuua

Fig. 4. Radiographic examination of heart

and lung
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ma, PR-uimepBana ca 6e3 omkaoHeHus. Pezucmpu-
paxa ce eguHuYHU HagkamepHu ekcmpacucmoau.

Mpu cycnekuus 3a nepukapgHa namono2usi OCHO-
BeH guazHocmuueH Memog e uau komnlombpHama mo-
Mozpadusi, UAU AgPEHO-Ma2HUMHusSm pesoHaHc. Mpuc-
monu ce kom komnlombpHa momozpadus Ha copue u
kopoHapHu cvgoBe. YemaHoBu ce aunca Ha nepukapg-
HU AucmoBe u3uaAo. XapakmepHo 3a 3aboAsaBaHemo e
HaAuvue Ha bearogpobHa mvkaH B aopmonyAMOHaAHUS
npo3opey, (npocmpaHcmBomo Mexkgy nyAMOHaAHama
apmepus u aopmama) [6]. He ce omkpu namoaozus
Ha kopoHapHume cbgoBe. CbomBemHo ce nomGBobpgu
ekcuecuBHama AsiBa copgeyHa no3uuus u okoHvamen-
Hama guagHo3a nbAHa nepukapgHa azeHesus.

Cneg obcwkgaHe Ha cayyas ce B3e pelweHue, ue
HAMa Heobxogumocm om evkegHeBHa cucmemHa Megu-
kameHmosHa mepanusi. lage ce npenopvka 3a npuem
Ha MagHe3uU 3a eguH MecCeu, C 02Aeg Ha eguHUYHUMeE
HagkamepHu ekcmpacucmoau no Bpeme Ha xonmep-EKI
uscnegBaHemo. Hava kamezopuuHu gokazameacmBa
B nocoka Hanaz2awa nauueHmume C NbAHa Aunca Ha
nepukapg ga mpsabBa, ga oepaHuuaBam ¢usuueckama
cu akmuBHocm. KoM Hacmoswusi MOMEHM He ce YyC-
maHoBaBa HacregcmBeHa npuemcmBeHocm Ha 3abo-
AsBaHemo. Paszbupa ce, Bcuuku nauueHmu nogaexkam
Ha passicHeHue 3a Bpegama om mlomloHonyweHemo B
2eHepaneH acnekm u konkpemHo B Hawus cayuvau 6e
gageHa npenopbka Ha nauueHma 3a npeycmaHoBsBaqe
Ha ynompebama Ha uuzapu. YMecmHo e eke20gHO am-
bynamopHo npocaegsBaHe om kapguonoe, BkalouBawo
u exokapguozpadcko uscregBaHe.
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were without deviations. Single supraventricular extra-
systoles were recorded.

In case of suspected pericardial pathology, ei-
ther CT or MRI is the diagnostic method of choice.
We proceeded to CT of the heart and coronary ves-
sels. Pericardial layers were found to be completely
absent. There was presence of pulmonary tissue in
the aortopulmonary window (the space between the
pulmonary artery and the aorta) — characteristic sign
for the disease [6]. Coronary vessels were normal.
Left heart position and complete pericardial agenesis
were confirmed.

Qua. 5. KT gaHHu 3a nepukapgHa azeHe3us

Fig. 5. CT imaging of pericardial agenesis

After discussing the case, it was decided that
there was no need for daily systemic drug therapy.
Magnesium intake for one month was recommend-
ed in view of the single supraventricular extrasysto-
les during the Holter-ECG study. There is no specific
recommendation about (limiting) physical activity in
patients with complete absence of pericardium. No
hereditary of the disease has been established now-
adays. Of course, we explane to all patients the harm
of smoking in general and specifically in our case a
recommendation was given to the patient to discon-
tinue cigarette use. Annual outpatient follow-up by a
cardiologist including echocardiographic examination
is appropriate.



OBCb)XOAHE

MNepukapgHama az2eHe3usi ce guagHocmuuupa us-
knlouumenHo psgko. B noBeuemo cayuyau nauueHmume
ca acuMnMOMHU UAU UmMam amunuyHu npekopguanHu
onaakBaHus. Mo-vecmo 3aboArsBaHemo ce cpeula cpeg
Mbxkkama nonyaauus. Hau-uecmo ce cpewa yacmuyHa
Aunca ¢ AsiBa nokanusauusi — okono 70% om guazHo-
cmuuupaHume cay4yau, cbomBemHo ¢ gsicHa nokanusa-
uus Ha gedpekma — 17%, u momanHa — 9% [5].

B noBeuemo cayyau nauueHmume ca acumn-
momMHuU. B Hakou cayvau moke ga ce nosumuBupa
2pbgHa bonka, gucHes, 3amMasHocm, maxukapguuHu
enu3ogu [7]. EKI npomeHume obukHoBeHO cowio ca
HecneuuduyHU — omkAOHEHa CbpgeyHa OC, HenbAeH
geceH begpeH baok, bpagukapgus.

MocpegcmBom exokapguozpadckomo uscaegBaHe
BegHaza npaBu BneuamneHue, ue He ce Busyaausupam
HOpMaAHUME CbpgeyHu Haxogku om pasauyHume exo-
no3uuuu. Om napacmepHaAHa no3uuus N0 gbA2ama oc
ce Bwkga 2onma vyacm om gecHume kyxuHu, nopagu
ABo copgeuHo usmecmBaHe, koemo cbomBemHo MoXke
ga goBege go nNozpewHo guazHoCmuuupaHe Ha gecHo-
kamepHa guanamauus. Om anukanHa 4-kyxuHHa no3uuus
ce Busyanusupa ,AykoBuuHa“ [5] AaBa kamepa ¢ enoHzu-
paHu npegcbpgus, hopagu Aunca Ha ozpaHuyaBauwl, ne-
pukapg. Copuemo kamo usino Mmoke ga ce onpegenu C
kankoBugHa ¢opma. Auncama Ha nepukapg He komnpo-
Memupa cucmonHama ¢yHkuus Ha AsBama kamepa.

PenmezeHozpadpckomo uscnegBaHe Hu HacouBa
kbm guagHocmuuupaHe Ha nepukapgHa azeHe3sus, no-
3umuBupa ce uamecmBaHe kbm AfB0 Ha copgeuHama
nosuuus, ygbakaBa ce copgevHama egpaHuua, Cbom-
BemHomo gacHama CbpgeuHa gpaHuua ce ,2ybu“.

EguH om ocHOBHUme guagHOCMuuYHU Memogu e
komnlomopHama momozpadus. ViHmepnosuuus Ha be-
AOgpobHa mbkaH Medkgy nyAMoOHaAHama apmepus U
aopmama e cheuuduyeH guazHocmuueH mapkep, kak-
mo u ekcuecuBHa AsBa cbpgeyHa nos3uuus ce Habalo-
gaBa obukHoBeHO npu NbAHa AUNca Ha nepukapg. ,3Aa-
meH cmaHgapm" e igpeHo-MagHUMHUSM Pe30HaHC.

ObukHoBeHO He e Heobxogumo AeueHue. W3-
BecmHo e, e nauueHmMu C NbAHa AUNca Ha nepukapg
umam HopmaaHa cucmoaHa ¢yHkuus. Hakou aBmopu
npegnoAnazam noBuweH puck 3a aopmHa gucekauus
mun A, nopagu noBuweHa cbpgeyHa MoBuAHOCM U
NO3UUUOHHO uamecmBaHe [8, 9].

B. Ninova et al.
Complete absence of the pericardium CARDIOLOGY&
Volume 5, Number 2 + 2022 CARDIAC SURGERY

DiscussioN

Pericardial agenesis is diagnosed extremely rare.
In most cases, patients are asymptomatic or have
atypical precordial complaints. The disease is more
common in the male population. Partial absence with
left localization is most common — about 70% of di-
agnosed cases, with right localization of the defect —
17% and total absence-in 9% of the cases [1].

In most cases, patients are asymptomatic.
In some cases, chest pain, dyspnea, dizziness,
tachycardia episodes may be present [7] ECG
changes are also usually nonspecific- cardiac
axis deviation, incomplete right bundle branch
block, bradycardia.

By echocardiographic examination, the first and
typical finding is that the standard positions do not
correlate with standard. From parasternal long axis
position, much of the right cavity is visible due to
leftward heart shift, which may consequently lead to
misdiagnosis of right ventricular dilatation. From the
apical 4-chamber position, a ,teardroped-shaped® [5]
left ventricle with elongated atria is visualized due to
the absence of a limiting pericardium. The absence
of pericardium does not compromise left ventricular
systolic function.

Radiographic examination guides us to the diag-
nosis of pericardial agenesis due to a leftward cardi-
ac shift elongation of the cardiac border and “loss” of
the right cardiac border.

One of the main diagnostic methods is Comput-
ed Tomography. Interposition of pulmonary tissue be-
tween the pulmonary artery and the aorta is a specif-
ic diagnostic marker as well as an extreme left heart
position is usually seen in the complete absence of
the pericardium. The ,gold standard” is MRI.

Usually no treatment is necessary, patients with
complete absence of pericardium are known to have
normal systolic function. Some authors have sug-
gested an increased risk for type A aortic dissec-
tion due to increased cardiac mobility and positional
shift [8, 9].
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b. HuHoBa u gp.
KAPAMOAOT A & BpogeHa nbAHa AuNca Ha nepukapg
KAPAMOXMPYPTAA Tom 5, Bpo 2 « 2022

3 AKAIOYEHUE

BpogeHume 3aboasaBaHus Ha nepukapga ca psag-
ka kauHuuHa Haxogka. B noBeuemo cayyau nauueH-
mume ca acuMnmMOMHU UAU C nposBu Ha amunuyHa

CONCLUSION

Congenital diseases of the pericardium are a
rare clinical finding. In most cases, patients are
asymptomatic or present with atypical chest pain.

2pbgHa boaka. HecneuuduuHu exokapguozpadcku u
peHmzeHozpadcku obpasu mpabBa ga HU Hacouam
ga mucAum B nokocoka cvpgeuHa aHomaAusi. Komnlo-
mbpHama momozpadus U gpeHo-MagHUMHusm pe-
30HaHC cu ocmaBam guazHocmuueH ekBuBanenm. B
noBeyemo cAyyau He e HE0b6XOgUMO AeYEHUE.

Nonspecific echocardiographic and radiographic
images should guide us to think about a cardiac
abnormality. CT and MRI remain the diagnostic
methods of choice. In most cases, no treatment is
necessary.
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NMOAMMOPBWAEH NAUVEHT C JEKOMMEHCUPAHA 3ACTOMHA CbPOEYHA HEOOCTA-
TbYHOCT - ANATHOCTUYHUN N TEPANEBTUYH NMPEAN3BUKATEACTBA

KAKOYOBATA POAA HA MHANBUOAYAANM3NPAHNA NMoaxon
A. HegankoBa, 1. MakaBeeB, U. UBaHoB, M. L|BemkoBa, K. leopzueBa, . MarageHOoB, K. KoneB

CneuuanausupaHa boAHuUua 3a akmuBHoO AeyeHue no Kapguonozusi — Beauko TepHoBo
Bovneapcku KapguonoeuueH ViHcmumym

Peslome. MNMpegcmaBsamve kauHUYeH cAayyau Ha nauueHmka ¢ u3ocmpeHa XpoHUYHA 3acmouHa CbpgeyHa
HegocmambyHOCM, HecmabuAeH XeMOguHaMU4YeH cmamyc U npoz2pecuBHO 3agbAbouaBawa ce guxa-
meAHa HegocmambyuHocm, koemo HaAoku nauueHmkama ga 6bge uHmybupaHa u nocmaBeHa Ha Mexa-
HUYHa anapamHa BeHmuaAauus. B xoga Ha guagHocmu4HO-mepaneBmuyHus npouec ce obcbguxa Bb3-
MOXXHUME HO30A02UYHU eguHuUUU, koumo buxa gaAu obscHeHue 3a medkkomo 0bulo cbcmosiHue, ¢ koemo
nauueHmkama nocmbvnBa 8 6oAHUUama. Mo Bpeme Ha xocnumaAu3auuoHHUS npecmoul koHcmamupaxme
u ocmpo HacmbnuA HeBponozuueH gepuuum. C mo3u KAUHUYEH CAyvau ueAum ga nokarkem myamudak-
mopHama 2eHe3a Ha gekomneHcupaHama cbpgeuHa HegocmambyHocm u Hy>kgama om komnaekcHo
AEUEHUe 3a nocmuzaHe Ha bAazonpusmeH pesyamam.

KalouoBu gymu: cbpgeuHa HegocmambyHocm, maxukapgHo uHgyuupaHa kapguomuonamusi, guanama-
muBHa kapguomuonamus, 6enogpobHa mpombemboaus, MuokapgeH uHdapkm, kapguozeHeH wok, guxa-
meAHa HegocmambyHOCm, MexaHu4uHa BeHmuAauus, MO3bYeH UHCYAM
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POLYMORBID PATIENT WITH DECOMPENSATED CONGESTIVE HEART FAILURE -
DIAGNOSTIC AND THERAPEUTIC CHALLENGES

THE KEY ROLE OF THE INDIVIDUALIZED APPROACH
D. Nedyalkova, P. Makaveeyv, I. Ivanov, M. Tsvetkova, K. Georgieva, I. Mladenov, K. Kolev

Cardiology Hospital — Veliko Tarnovo
Bulgarian Cardiac Institute

Abstract. We present a clinical case of a patient with exacerbated chronic congestive heart failure,
unstable hemodynamic status, and progressively worsening respiratory failure, which necessitated the
patient to be intubated and placed on mechanical ventilation. In the course of the diagnostic-therapeutic
process, several possible causes for the severe general condition of the patient were discussed. During
the hospital stay, there also occurred an acute neurological deficit. With this clinical case, we aim to show
the multifactorial genesis of congestive chronic heart failure and the need for a complex treatment in order
to achieve a favorable outcome.

Key words: heart failure, tachycardia-induced cardiomyopathy, dilated cardiomyopathy, pulmonary thrombo-
embolism, myocardial infarction, cardiogenic shock, respiratory failure, mechanical ventilation, stroke

YBon INTRODUCTION

CvpgeuHama HegocmambvyuHocm (CH) He e camo Heart failure is not a single pathological diag-
namoAo2uYHa guagHo3a, a € KAUHUYeH CUuHgpoM,  nosis, but a clinical syndrome consisting of cardinal
cvbcmosw, ce om Bogewu cumnmomu (3agyx, omouu  symptoms (e.g. breathlessness, ankle swelling, and
no kpalHuuume, AecHa ymopa), koumo mozam ga ca  fatigue) that may be accompanied by signs (e.g. el-
npugpy>keHu om ¢usukanHu beae3u (noBuweHo logy-  evated jugular venous pressure, pulmonary crack-
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KAPAMOAOT A & MoAumop6ugeH nauueHm ¢ geKoMNeHCUPaHa...

KAPAMOXUPYPTUA Tom 5, Bpod 2 - 2022

AapHO BeHO3HO HaAnsf2aHe, 3acmouHU xpunoBe, nepu-
¢depHu omouu). MNpuyuHa 3a Hes e cmpykmypHa u/
uau ¢pyHkuuoHanHa gucoyHkuusa Ha cbpuemo, kosmo
npuyuHsBa noBuweHu uHmMpakapguaAHu HaAszaHusi
u/uanu HeagekBameH cbpgeueH gebum B nokol uf
uau no Bpeme Ha HamoBapBaHe [1]. PaskpuBaHemo
Ha emuoAozusma Ha nogaekawama cbpgeyHa guc-
¢yHkuusa e 3agbakumenHo npu nocmaBsHe Ha gua-
2Ho3ama CcbpgeuvHa HegocmambyHocm, mbu kamo
cneuuduyHama namoanozus onpegens nocaegBauwio-
mo AeuyeHue. Hau-uecmo CH e npuyuHeHa om Mu-
okapgHa gucoyHkuus buaa msg cUCMOAHA, guacmoA-
Ha uau u gBeme [1]. KnanHU Ae3uu, namoAo2uu Ha
nepukapga u eHgokapga u aHomaauu B cbpgeuHus
pumbM U npoBeXkgaHe Cbw,0 Mo2am ga NpuYuHAM
UAU ga gonpuHecam 3a pa3Bumuemo Ha CH [1, 2].

Ocmpama CH ce o3HauaBa kamo 6bp30 uAu no-
CmeneHHO HayaAo Ha cumnmomMume uf/uAu ¢usukan-
Hume 6eneau Ha CH, koumo ca gocmambuHo mexkku,
3a ga nombpcu nNauueHmMbm chewHo MeguuuHcka
nomouws, koemo Bogu go HenpegBugeHu xochumaau-
3auuu [1]. Ocmpama CH moke ga e nvpBa nposiBa
Ha HoBoomkpuma CH uaAu ga npegcmaBasBa ocmpa
gekomneHcauusi Ha xpoHuyHa CH (no-uecmo cpeuwia-
HO) [1, 2]. Yemupu ca 2raBHume kAuHu4HU dopmu
Ha ocmpama cbpgeyHa HegocmambyuHocm, kamo me
Mo2am ga ce npunokpuBam: ocmpa gekomneHcupa-
Ha CbpgeuHa HegocmambyHOCM, ocmbp beaogpo-
6eH omok, uzoAupaHa gecHokamepHa Hegocmamby-
Hocm, kapguozeHeH wok [1].

KAVHWYEH CAYYAI

Kacae ce 3a 67-2zoguwHa nauueHmka ¢ puckoBu
¢dakmopu 3a cbpgeuHo-cbgoBu 3aboaaBaHus: apmepu-
aAHa XunepmoHusi, 3axapeH guabem, xunepypukemus,
obesumac nvbpBa cmeneH (menecHa meano — 82 kg,
pvcm — 162 cm, uHgekc Ha meAnecHama maca — 32)
u npugpy’kaBawu 3aboasBaHus: Xunomupeougu3sbi,
aHemus. o gymu Ha nauueHmkama npegu ocem 20-
guHU e buna guagHocmuuupaHa ¢ maxukapgHo-bpa-
gukapgeH CuHgpPOM U HacouyeHa 3a UMNAaHMupaHe
Ha nocmosiHeH enekmpokapguocmumyaamop, cAeg
koemo npe3 cbwama 2oguHa € npembpnsAa Heyc-
newHa paguoppekBeHmHa abaauus (nauueHmkama
He npegocmaBs gokymeHmauus om npegwecmBauiu-
me CbpgeuHo-cbgoBu xocnumaausauu). o gaHHU Ha
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les, and peripheral edema). It is due to a structur-
al and/or functional abnormality of the heart that
results in elevated intracardiac pressures and/or
inadequate cardiac output at rest and/or during
exercise [1]. Identification of the etiology of the
underlying cardiac dysfunction is mandatory in the
diagnosis of HF as the specific pathology can de-
termine subsequent treatment. Most commonly, HF
is due to myocardial dysfunction: either systolic,
diastolic, or both [1]. However, pathology of the
valves, pericardium, and endocardium, and abnor-
malities of heart rhythm and conduction can also
cause or contribute to HF [1, 2].

Acute HF (AHF) refers to rapid or gradual onset of
symptoms and/or signs of HF, severe enough for the
patient to seek urgent medical attention, leading to
unplanned hospital admissions or an emergency de-
partment visit [1]. AHF may be the first manifestation
of HF (new onset) or, more frequently, be due to an
acute decompensation of chronic HF [1, 2]. There are
four main clinical forms of acute heart failure, which
can also overlap: acute decompensated cardiac in-
sufficiency, acute pulmonary edema, isolated right

ventricular failure, cardiac shock [1].

CLINICAL CASE

The subject of our clinical case is a 67-year-old
female with risk factors for cardiovascular diseases:
arterial hypertension, diabetes mellitus, hyperurice-
mia, first degree obesity (body weight — 82 kg, height
— 162 cm, body mass index — 32) and concomitant
diseases: hypothyroidism, anaemia. According to the
patient’s words, she was diagnosed with tachycar-
dia-bradycardia syndrome eight years ago and had a
permanent pacemaker implanted. The same year she
also underwent unsuccessful radiofrehospitalizations
(the patient couldn’t provide medical documentation
from the previous cardiovascular hospitalizations).



6Au3ku Ha nauueHmkama om HakoAko 2oguHuU ms e ¢
pekypeHmHu nposiBu Ha cbpgeyvHa HegocmambyHOCM
U AOW KOHMPOA Ha CbpgeyHama yecmoma nopagu He-
2AwKupaHe Ha cbcmosHuemo u HenpugbpkaHe kom
Ha3HayeHama mepanus:

Metoprolol 25 mg - 2 x 1 m.; Sacubitril/valsartan
49/51 mg — 2 x 1 m.; Doxazosin 2 mg — no 1 m.
Beuep, Torasemide SR 5 mg — no 1 m. gHeBHo;
Gliclazide 60 mg — no 1 m. cympuH; Linagliptin/
metformin hydrochloride 2.5/1000 mg -2 x 1 m.;
Levothyroxine 75 mg — no 1 m. cympuH; Allopu-
rinol 100 mg — 1 m. cympuH.

MauueHmkama nocmbnBa B kauHukama B mexkko
yBpegeHo 0bwo CbCcmosHUE C NPO2PecUBHO 3aCUA-
Bauw, ce 3agyx B8 nokou, ymopa, cbpuebueHe u npemu-
buanHu omouu. OnaakBaHusma gamupam om egHa
cegMuua, kamo uspaseHo ca ce Baowuau npe3 no-
cnegHume gBa gHu. CvobwaBa, ue npegu no-manko
om eguH Meceu, € npembpnaaa ¢ppakmypa Ha gscHa
MUwHuua, kopueupaHa upe3 onepamuBHa uHmep-
Beuus. MocmonepamuBHo nauueHmkama e 6una
usnucaHa Ha HuckomonekyaspeH xenapuH (HMX) eg-
HokpamHo gHeBHO 3a nepuog om mpugecem gHU —
Nadroparin calcium 0.4 ml (3800 IU anti-Xa) nogkoxk-
HO, BegHbXk Ha 24 uaca.

Mpu npuemaHe B boAHUUamMa nayueHmkama 3aema
NPUHYgUMEAHO OPMONHOUYHO noAokeHue B Ae2aomo.
Om b6enogpobHus cmamyc: gBeme 2pbgHU NOAOBUHU
B3emam egHakBo yuacmue B guwaHemo, ayckyama-
mMOpHO ¢ gpebHu BaaxkHu xpunoBe gBycmpaHHo. Kuc-
AopogHa camypauus - 90% 6e3 nogaBaHe Ha kucho-
pog. TaxuapummuuHa cobpgeuyHa geuHocm c Bucoka
kamepHa uyecmoma okoao 160/min. TAyxu cbpgeuHu
moHoBe, 6e3 hamoAo2u4HU WyMoBe. ApmepuaHo Ha-
AdeaHe — 107/65 mmHg. YepeH gpob — Ha 2-3 cm nog
pebpeHama gvza. KpalHuuu — uspaseHu omouu, om-
cAabeHU nyacauuu Ha nepudepHume apmepuul.

Om npoBegeHama enekmpokapguozpadusi  koH-
cmamupaxve abcoAlomHa apummusi npu NPegcbpgHO
MbXKgeHe, gacHa eA. no3uuusi, HenvAeH OB (npogoa-
>kumenHocm Ha QRS-komnaekca 110 ms), eguHuuHuU ka-
MepHU ekecmpacucmonu, pekBeHuus — 140/min (¢ue. 1).

HaHHume om npoBegeHama exokapguoepadus
nokaszBam guaamupaHu cbpgeuHu KyxuHu, gudysHa
xunokuHe3us Ha AdBama kamepa, no-u3pa3eHa npeg-

D. Nedyalkova et al.
Polymorbid patient with decompensated... CARDIOLOGY&
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According to the patient’s relatives, the last several
years she had recurrent manifestations of cardiac in-
sufficiency and poor control of the heart rate due to
neglect of her condition and non-adherence to the
following prescribed therapy:

Metoprolol 25 mg b.i.d; Sacubitril/valsartan
49/51 mg b.i.d; Doxazosin 2 mg ¢.p.m. Torase-
mide SR 5 mg gq.a.m; Gliclazide 60 mg q.d; Lina-
gliptin/metformin hydrochloride 2.5/1000 mg
b.i.d; Levothyroxine 75mg q.a.m; Allopurinol 100
mg g.a.m

The patient was admitted to the clinic in a se-
verely impaired general condition with progressively
increasing shortness of breath at rest, fatigue, pal-
pitations, and pretibial edema dating one week ago
and significantly worsening in the last two days. Less
than a month ago the patient had suffered a fracture
in her right arm, for which she had undergone surgical
treatment. Postoperatively she had been prescribed
low-molecular-weight (LMWH) heparin once a day for
a period of thirty days — Nadroparin calcium 0.4 ml

(3800 IU anti-Xa) s.c/once per 24 hours.

At the time of hospitalization, the patient assumed
an orthopneic position in bed. The lung examination
showed that both thoracic halves took an equal part
in respiration; there were crackles (rales) bilaterally.
Oxygen saturation was 90% without an oxygen sup-
ply. There was tachyarrhythmia with a high ventricular
rate of about 160 beats/minute. The heart tones were
not accentuated; no pathological heart sounds could
be detected. The arterial blood pressure was 107/65
mmHg. The liver was positioned 2-3 cm below the
costal arch. Limbs — pronounced swelling, weakened
pulsations of the peripheral arteries.

The initial presenting electrocardiogram showed
atrial fibrillation, right axis deviation, incomplete
RBBB (QRS duration of 110 ms), infrequent ventric-
ular extrasystoles, heart rate of 140 beats/minute
(Fig. 1).

The echocardiography demonstrated dilated
cardiac chambers, diffuse hypokinesia of the
left ventricle, more pronounced anteroseptal
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@ua. 1. EKT npu
Xocnumaausauusma

Fig. 1. ECG at hospital
admission
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Ho-cenmanaHo, cuzHudukaHmHO pegyuupaHa cuc-  hypokinesia, significantly reduced systolic func-
moAHa ¢yHKuus U ymepeHa no cmeneH nyaAMoHanHa  tion, and moderate pulmonary hypertension [3]
xunepmoHus (¢uz. 2) [3]. (Fig. 2):

NaBa kamepa: TOP — 62 mm; TCP — 51 mv;
TOO - 187 mA; TCO — 124 mA;

®OU — 34%; OU no CumncoH — 28%; OC — 16%

MKI - 14 mm; 3CAK — 14 miv;

KuHemuka: gudysHa xunokuHe3us, no-uspaseHa

NpegHo-cenmanHo

NaBo npegcopgue: 51 mMm;

Aopma Ha HuBo Bv3xogawa: 36 Mm;

HOacHa kamepa: 42 mv;

JsacHo npegcopgue: 22 kB.cwm;

MumpanHa kaana: pe2ypzumauus 1 cm.,

AopmHa kaana: 3anaseH kpbBomok;

TpukycnuganHa kaana: pezyp2umauus 2-3 cm.;

CHOK - 50 mmHg

®Duaz. 2. Exokapguozpadcka Haxogka npu xocnumaausauusma

C peHmeaeHoBu gaHHU 3a YCUAEH BPOHXUMEH pu-
CyHbK, CbgoB 3acmol XuAycHo U basaaHo napakapgu-
anHo. Copue ¢ gunamauus Ha AeBokamepHama goveaa.

AabopamopHu u3cAaegBaHus npu xochumaau-
3auusma

* MoaHa kpvBHa kapmuHa: AeBkouumu (Leu) —
7.85; Epumpouumu (Er) — 4.02; Xemo2ano6uH (Hb) —
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Left ventricle: EDD — 62 mm; ESD — 51 mm;
EDV - 187 ml; ESD — 124 ml;

EF — 34%; EF Simpson — 28%; FS — 16%

IVS — 14 mm; LVPW - 14 mm;

Kinetics: diffuse hypokinesia, more pronounced

anteroseptal hypokinesia,

Left atrium: 51 mm;

Ascending aorta: 36 mm;

Right ventricle: 42 mm;

Right atrium: 22 sq.cm;

Mitral valve: 1st degree regurgitation,

Aortic valve: normal blood flow;

Tricuspid valve: 2nd-3rd degree regurgitation; RVSP

— 50 mmHg

Fig. 2. Echocardiography findings at hospital admission

There were X-ray data for enhanced bronchial

pattern, vascular hilar and basal pericardiac conges-
tion, dilation of the left ventricular arch.

Blood tests at hospitalization
* Complete blood count: Leukocytes (Leu) -

7.85; Erythrocytes (Er) — 4.02; Hemoglobin (Hb) —



113 g/I; Xemamokpum (Ht) — 0.35; MCV - 87 fl; MCH
—28.1 pg/l; MCHC - 323 g/I; Tpombouumu (Tr) — 252;

* N3uucaaBaHe Ha kpeamuHuHOB kaupvHC — 74
ml/min;

* KpeamuHuH — cepym — 88 mmol/l;

* Ypes — 11.2 mmol/l;

* Obw, beanmvk — cepym — 62.2 g/l;

* AunugeH npodun: Xonecmepoa — 4.20 mmol/l
; Tpuaauuepugu — 1.60 mmol/l; HDL — 0.75 mmol/l;
LDL — 2.72 mmol/l;

* Acnapmam amuHompaHcdepasa (ASAT) —
cepym — 357 (Hopma — 0-45 U/1);

* AnaHUH amuHompaHcdepa3sa (ALAT) - cepym
- 544 (Hopma - 0-45 U/I);

* fTama 2aymamun mpaHcdepasa (GGT) — ce-
pym — 189 (Hopma — 0-45 U/l);

* MukouHa kuceauHa — 691 mcmol/l (Hopma -
280-395 mcmol/l);

e Kaaul — 4.51 mmol/l; Hampuu — 131 mmol/l;
xaopug — 102 mmol/l;

* TSH - 2.75 plU/mL; FT4 — 20.7 ng/dL;

* XKennzo — 9.0 mcmol/ml; XKXCK - 52.9

* hsTnl — 20 pg/ML (Hopma < 35);

* CRP - 8.6 mg/l (Hopma 0.0-8,0 mg/l);

* D-gumep - 8052 ng/mL (Hopma go 100ng/mL).

C oeneg Ha pesyamamume om npoBegeHume
AabopamopHU U UHCMpyMEHmaAHU u3cAaegBaHus
npuexve kamo Hau-BeposmHa pabomHa guazHo3a,
obsicHsiBawa mexkkomo 0bw,o cobcmosiHue Ha hauu-
eHmkama, cbyemaHuemo Ha u3ocmpeHa 3acmolHa
CbpgeyHa HegocmambyHOCM U berogpobHa embo-
ausa (BTE) [4, 5, 6, 7, 8]. B nogkpena Ha nocaegHa-
ma bsxa Bucokume cmouHocmu Ha D-gumep — 8000
(npu pedepeHmHu cmouHocmu 100), HaAuuuemo Ha
maxukapgus, HOBB, maxugucnHesi, guAamupaHu-
me gecHu cbpgeuHu kyxuHu, kakmo u ckopowHama
¢dpakmypa Ha gscHama MuwHuua u nocaregBawama
npoduaakmuka Ha mpomboemboAauvHUMeE yCcAOKHE-
Huga ¢ HMX B8 cybonmumanHa go3a cnpsMO MmeAec-
HOmMO meaAo Ha hauueHmkama [9]. KauHuyHama
BeposmHocm 3a BTE onpegenuxme kamo ymepeHa
npu usuyucaeHu GENEVA ckop: 8 m. (cpegeH); WELLs
ckop: 6m. (cpegeH) (dua. 3) [9]. BoaHama 6e onpe-
geneHa ¢ ymepeH koM Hucbk puck 3a paHHa 6oAHUUY-
Ha cmopm (due. 4) [9, 10]. B gudepeHuuarHogu-
azHOCMuuYeH naaH ce obcbguxa ocmbp kopoHapeH
cuHgpom, muokapgum, nepukapgum, Bvb3nasumeneH
uHduampamuBeH benogpobeH npouec [9].
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113; Hematocrit (Ht) — 0.35; MCV — 87; MCH - 28.1;
MCHC - 323; Platelets (Tr) — 252;

* Creatinine clearance — 74;

* Creatinine — serum — 88;

* Urea — 11.2;

* Total protein — serum — 62.2;

* Lipid profile: Cholesterol — 4.20; Triglycerides —
1.60; HDL - 0.75; LDL — 2.72;

* Aspartate aminotransferase (ASAT) — serum -
357 (norm — 0-45 U/I);

* Alanine aminotransferase (ALAT) — serum -
544 (norm - 0-45 U/I);

* Gamma glutamyl transferase (GGT) — serum -
189 (norm - 0-45 U/l);

* Uric acid — 691 (norm — 280- 395 mcmol/l);

* Potassium —4.51; Sodium — 131; Chloride — 102;

e TSH - 2.75; FT4 — 20.7;

e Serum Iron — 9.0 mcmol/ml; Total binding iron
capacity — 52.9

* hsTnl — 20 pg/ML (norm < 35);

* D-dimer — 8052 (norm up to 100).

Given the results of the conducted laboratory and
instrumental tests, we concluded that the most likely
working diagnosis, explaining the severely impaired
condition of the patient, was exacerbated chronic
heart failure and thromboembolism (PE) [4, 5, 6, 7,
8]. In favor of the former was the high level of D-di-
mer — 8000 (norm up to 100), the presence of tachy-
cardia, incomplete RBBB, tachydyspnea, dilated right
heart chambers, as well as the recent fracture of the
patient’s right arm and the subsequent prophylaxis of
thromboembolic complications with LWMH in a sub-
optimal dose considering the patient’s body weight
[9]. The clinical probability of PE was determined as
intermediate — Geneva score: 8 pts. (intermediate);
WELLs score: 6 pts. (intermediate) (Fig. 3) [9]. The
patient’s early mortality risk was established as inter-
mediate-low based on the criteria shown below (Fig.
4) [9, 10]. As a differential diagnosis we considered
an acute coronary syndrome, myocarditis, pericardi-
tis, inflammatory pulmonary disease [9].
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Revised Geneva score®

Predisposing factors

Wells score®®

Predisposing factors

Age >65 years +1
Previous DVT or PE +3 Previous DVT or PE +15
Surgery or fracture within 1 month +2 : Recent surgery or immobilization +1.5
Active malignancy +2 Cancer +1
Symptoms Symptoms
Unilateral lower limb pain +3
Haemoptysis +2 Haemoptysis +1
Clinical signs Clinical signs
Heart rate : Heart rate
75-94 beats/min +3 : =100 beats/min +15
=95 beats/min +5 :
Pain on lower limb deep vein at +4 Clinical signs of DVT +3
palpation and unilateral oedema
Clinical judgement
Alternative diagnosis less likely than PE +3
Clinical probability Total : Clinical probability (3 levels) Total
Low 0-3 : Low 0-1
Intermediate 4-10 Intermediate 2-6
High =11 : High =7
. Clinical probability (2 levels)
PE unlikely 0-4
PE likely =>4

Qua. 3. OueHka Ha kauHuuHama BeposmHocm 3a BTE cnopeg peBusupaH Geneva-ckop (BAs80) u Wells-ckop (BgacHo)

Fig. 3. Clinical prediction rules for PE: the revised Geneva score (left) and the Wells score (right)

Risk parameters and scores

Early mortality risk

Shock or
hypotension

Intermediate-high =

Intermediate

PESI class -V
or sPESI 21

Signs of RV dysfunction
on an imaging test

Cardiac laboratory
biomarkers

Both positive

Either one (or none) positive

Assessment optional;
if assessed, both negative

®Duz. 4. Knacudukauus Ha medkecmma Ha BTE u pucka om paHHa (BbmpeboaHuuHa uAu B8 pamkume Ha 30 gHU) cMbpmHOCM

Fig. 4. Classification of PE severity and the risk of early (in-hospital or 30 day) death

HezabaBHo 6e 3anouHama kombuHupaHa, UHMEH-
3uBHa gekoHzecmuBHa mepanusi ¢ npuAokeHue Ha
ymepeHo Bucoku gosu bpumkoBu guypemuuu, bpa-
gukapgHa mepanus ¢ 6ema-baokep U guzumaaucoB
npenapam, aHmukoagyaaHmHa mepanus upe3 napa-
eHmepanHO npuAokeHue Ha HedppakuuoHupaH xena-
PUH, nogaBaHe Ha obozameHa Ha kucAopog BvagywHa
CMec, Xenamo- u 2acmponpomekuus ¢ ageMmemuoHUH
U UHXUBUMOpPU Ha npomoHHama nomna [4, 5, 9].
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We immediately initiated a complex, intensive
decongestant therapy, consisting of moderately high
doses of loop diuretics, rate control with beta-block-
ers and digitalis and anticoagulant therapy via paren-
teral administration of unfractionated Heparin, as well
as supplying of oxygen-enriched air mixture, liver and
gastric protective treatment with ademetionine and
proton-pump inhibitors [4, 5, 9].



B pamkume Ha okoAno mpu yaca caeg xochuma-
Au3auusima, Ha ¢oHa Ha npoBekgaHama mepanus,
Hacmbnu BaowaBaHe B cbcmosiHuemo Ha boaHama:
3acunBaHe Ha 3agyxa, cnag Ha CAH nog 90 mmHg u
Ha kucnopogHama camypauus nog 90% npu nogaBa-
Hemo Ha obozameHa Ha kucaopog Bvb3gywHa cmec.
3anouHama 6e kapguouHomponHa mepanus [11, 12,
13]. N3Bbpwuxme koHmpoaHa exokapguozpadus go
Ae2An0mo Ha 6oaHama, om kosmo He ce obekmuBu-
3upa 3Hauuma guHamuka BvB cvpgeuHama ¢yHkuus
B cpaBHeHue c exokapguozpadusma npu npuema-
Hemo. 3a guagHOCMUYHO YMOYHEHUE Ce npucmbnu
kbm nyamoaHzuozpadus (due. 5 u duz. 6) (npenopov-
ka lla cnopeg 2019 ESC Guidelines for the diagnosis
and management of acute pulmonary embolism) [9].
B xoga Ha npouegypama ce Hanoku nauueHmkama
ga bbge cegupaHa, uHmybupaHa u nocmaBeHa Ha
MexaHU4Ha BeHmuAauus nopagu 3agbAbouyaBaHe Ha
guxameAHama HegocmambyHocm. Om nyAMoaHzuo-
2padusma ce Busyaausupa eguHcmBeHo manvk ge-
¢dekm B usnbaBaHemo Ha ceameHmeH kAoH Ha gacHa
benogpobHa apmepusi B goneH geceH benogpobeH
gan (duz. 5), HekopecnoHgupaw,o Ha npozpecuBHo
BaowaBawomo ce cbCcmosHue Ha nauueHmkama.
Mopagu AuncBawume gaHHU 3a MacuBHa, xemogu-
HamuuHo 3Ha4vuma BTE, kosmo ga obscHu kapguo-
2eHHus wok, npeueHuxme, Ye AuncBam kamezopuyHu
uHgukauuu 3a u3BbpwBaHe Ha GUBPUHOAUMUYHO Ae-
yeHue u makoBa He bewe npegnpuemo [9, 12].
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@uz. 5. [lacHa nyamoHaAHa apmepus — gedpekm B8 usnvaBaHe-
mo Ha ceameHmeH kAoH B goneH geceH 6enogpobeH gsaa

Fig. 5. Right pulmonary artery — a defect in the filling of a
segmental branch in the lower right pulmonary lobe
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In approximately three hours after the hospi-
talization, despite the conducted therapy, there
was deterioration in the patient’s condition: wors-
ening of the dyspnea, dropping of the SBP below
90 mmHg and the oxygen saturation below 90%
while on oxygen. Cardioinotropic therapy was ini-
tiated [11, 12, 13]. A bedside echocardiogram was
performed which didn’'t demonstrate major chang-
es in the cardiac function in comparison to the
echocardiogram done at the hospital admission.
To determine the cause for the acutely worsen-
ing state of the patient we performed pulmonary
angiography (Fig. 5 and Fig. 6) (recommendation
Ila according to the 2019 ESC Guidelines for the
diagnosis and management of acute pulmonary
embolism) [9]. During the procedure the patient
had to be sedated, intubated and put on mechan-
ical ventilation due to advancing of the respiratory
failure. The pulmonary angiography showed only
a small defect in the filling of a segmental branch
of the right pulmonary artery in the lower right pul-
monary lobe was detected, which did not correlate
to the patient’s progressively worsening condition
(Fig. 5). Due to the lack of evidence of massive,
hemodynamically significant PE, which could ex-
plain the cardiogenic shock, we decided that there
are no definitive indications for fibrinolytic thera-
py, thus the latter was not initiated [9, 12].
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@uz. 6. A9Ba nyamoHanHa apmepus — 6e3 BusyaAusupaHu
gedekmu B usanvbaBaHemo

Fig. 6. Left pulmonary artery — no filling defects are visualized
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Peayamamovm om nyamoaHauozpadusma goka-
3a, ue B cayuyas Ha Hawama nauueHmka Bogewama
NpuYuHa 3a HacmbnuAua kapguozeHeH wok He e BTE.
Mopagu moBa Cc o02Aeg €emuoAO2UYHO ymOouHsiBaHe
[12, 13] ce npucmbnu kbm AeBocmpaHHa CbpgeuHa
kamemepu3zauus coc cenekmuBHa kopoHapHa aHz2uo-
epadus, om koamo He ce obekmuBusupaxa 3HauUUMU
cmeHo3u Ha kopoHapHume apmepuu (duz. 7 u pue. 8).

Om maka cvbpaHama uHpopmauus om Kau-
HUYHUME, AabopamopHUMeE U UHCMpYMeHMaAHume
uscaegBaHus gocmuzHaxme go 3akaloueHuemo, ue
npuyuHama 3a mexkkomo obuwo cbcmosiHue u pas-
Bumuemo Ha kapguoz2eHeH wok He e egHOCMpaHHa,
a ce kacae 3a komnaekc om B3zaumHocBbp3aHu u
nomeHuupauwu ce emuoAo2uuHu pakmopu. Ha npe-
geH NAaH cpeg msx omgaBamMe 3HaYeHUEemo Ha ma-
xukapgHo uHgyuupaHama kapguomuonamus, pesyA-
mam om BucokoppekBeHmHO npegcbpgHO MbXKgeHe
C gba20BpemeHeH HeagekBameH KOHMpPOA Ha Cbp-
geyHama uyecmoma. CowecmBeHa poas 3a moBa
uma HechocobHocmma Ha nauueHmkama ga ce npu-
gopka kbm usnucaHama U mepanusi. CeameHmHusim
b6enogpobeH mpoMboeMboAu3bM, HekOpoHapo2eHHa-
ma ucxemus, xunokcusma u anBeonapHama xunoBeH-
muAauus ca gonbAHUMEAHU dakmopu, gonpuHacawu
3a mekecmma Ha CbCmosiHUEMO Ha hauueHmkama
u pa3Bumuemo Ha kapguozeHeH wok [13].
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@uz. 7. OacHa kopoHapHa apmepusi — He ce BusyaAusupam
cu2HupukaHmHU cmeHo3u

Fig. 7. Right coronary artery — no significant stenosis visualized
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The pulmonary angiogram proved that the leading
cause for the onset of cardiogenic shock in our pa-
tient’s case is not PE. Because of that, in an effort to
find the underlying cause for the patient’s condition
[12, 13], we proceeded to left cardiac catheterization
with selective coronary angiography, which demon-
strated no significant stenosis of the coronary arteries
(Fig. 7 and Fig. 8).

Based on the information collected through the
clinical, laboratory, and instrumental tests we reached
the conclusion that the reason for the severe general
condition of the patient and the onset of cardiogen-
ic shock is not unilateral, but is a combination of in-
terrelated and potentiating etiological factors. At the
forefront amongst them we determine the importance
of the tachycardia-induced cardiomyopathy, a result
of the high-frequency permanent atrial fibrillation with
long-term inadequate heart rate control. The patient’s
inability to adhere to the prescribed therapy has a
significant role in that. The segmental pulmonary
thromboembolism, non-coronary ischemia, hypoxia
and alveolar hypoventilation are additional factors,
contributing to the severity of the patient’s condition
and the onset of cardiogenic shock.
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@uz. 8. \qBa npegHa gecueHgeHmMHa kopoHapHa apmepus —
He ce Busyaausupam cuzgHupukaHmHu cmeHo3u

Fig. 8. Left anterior descending artery — no significant stenosis
visualized



Haauuuemo Ha aHemus, kakBamo ce HabalogaBa
npu Hawama nauueHmka, € camocmosimeneH ymex-
HaBaw, ¢akmop. Mpu npubAusuUMeAHo egHa mpema om
nauueHmume cbc CH ¢ pegyuupaHa ¢pakuus Ha u3-
maackBaHe (CHpQDW) e Haauue u aHemus, kamo moBa
ce acouuupa cbC noHwkeH ¢usuvecku kanauumem,
yBeAuueH Bpou xocnumaausauuu, noBuweHa cbpgeu-
Ho-CcbgoBa u obwa cMmbpmHocm [2, 14]. Emuonozusma
Ha aHemMusima npu me3u hauueHmu e Mmyamudakmop-
Ha — abconlomeH u dyHkuuoHaAeH >keneseH geduuum,
HamaAeHU HuBa Ha epumpoNOeMUH, pe3ucmeHmHocm
Ha epumponoemuH, noBuweHu Meguamopu Ha Bb3-
naneHuemo. Bbnpeku ue aHemusma e egHa om Hau-
yecmume komopbugHocmu npu nauueHmume cbc CH,
Bce owe cowecmByBam 3Havumu nponycku B 3HaHuU-
fima No OMHOWEeHUEe Ha MpemupaHemo Ha NauueHmMu-
me ¢ aHemus B ycaoBusma Ha CH [14]. Mpu nauueHmu
cbc CHp®OW nogobHa poAs Ha aHeMUuuHUsi CUHGPOM
umMa u acummomHama xunepypukemusi. Ta e He3aBu-
cum puckoB ¢akmop, cBbp3aH ¢ no-Aowa npoz2Ho3a u
MHO20 No-Yecmu xocnumaausauuu, 6e3 ga ca ussicHe-
HU gokpau moyHuUme hamoz2eHemuy4Hu MexaHu3mu [2].

Xog Ha AeueHuemo

B nocnegBawume vacoBe cnaeg u3BopwBaHe Ha
u3BasuBHume npouegypu boAaHama ocmaHa cegupa-
Ha, UHMybupaHa U Ha anapamHa BeHmuaauus. MNpo-
gbAku ce guypemuyHama mepanusi Ha doHa Ha kame-
xonaMuHoBa noggpbykka upe3 BeHo3Ha uHydu3us Ha
gonamuH u gobymamuH, kakmo u aHmukoagyAaHmMHo
AEUYEHUE C XenapuH Npu noggbpkaHe Ha onmumaAnHuU
mepaneBmuyHuU go3u Ype3 MOHUMOpPUpPaHe Ha cmou-
Hocmume Ha allTT (ygbmakaBaHe Ha allTT ¢ 1.5-2.0
Nbmu cnpsiMo usxogHama cmouHocm). B pamkume Ha
24 yaca om nocmbnBaHe 8 boAHUUAmMa CbCMOAHUEMO
Ha nauueHmkama ce cmabuausupa. boaHama bewe
ycnewHo u3BegeHa om cegauus u ekcmybupaHa, npe-
ycmaHoBu ce uHdy3usma Ha cumnamukomMumemuuu.
Kom mepanusma 6axa npubaBeHu ACE uHxubumop,
bema-baokep, angocmepoHoB aHmazoHucm [13].

Ha cympuHma Ha mpemus geH om GOAHUYHUS
npecmou cAeg cbbyrkgaHe nauueHmkama 6ewe koH-
makmHa u opueHmupaHa, 6e3 omnagHa HeBpoAoauu-
Ha cumnmomamuka, Ho ce koHcmamupa HaAu4vue Ha
gusapmpus. MNopagu CbMHeHUe 3a 0CmMbp MO3bYHO-
CbgoB uHuugeHm ce npoBege koHcyamauusi ¢ He-
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The presence of anaemia, which is the case
with our patient, is an independent aggravating fac-
tor. Anemia affects one-third of patients suffering
from heart failure with reduced ejection fraction
(HFrEF) and is associated with reducided physical
capacity, increased morbidity, cardiovascular and
all-cause mortality [2, 14]. The etiology of anae-
mia in these patients is multifactorial, with absolute
and functional iron deficiency, decreased erythro-
poietin levels and erythropoietin resistance, inflam-
matory state. Despite being one of the commonest
comorbidities associated with heart failure, there
is a significant knowledge gap about management
of anaemia in the setting of heart failure [14]. In
patients with HFrEF similar role to that of anaemia
has the asymptomatic hyperuricemia. It is an inde-
pendent risk factor, connected to a worse outcome
and much more frequent hospitalizations, even
though the underlying pathological mechanisms for
that are not yet fully understood [2].

Course of treatment

In the following hours after the invasive proce-
dures, the patient remained sedated, intubated, and
on mechanical ventilation. We continued the diuretic
therapy, while also administering catecholamines (an
intravenous infusion of Dopamine and Dobutamine),
as well as the anticoagulation treatment with Heparin
in optimal therapeutic dosage, determined by moni-
toring of the aPTT range (prolonging of the aPTT ratio
1.5-2 times the initial control value). Within 24 hours
after the onset of cardiogenic shock the patient’s
condition was stabilized. The patient was successful-
ly weaned from sedation and extubated, the infusion
of sympathomimetics was discontinued. We added to
the therapy an ACE-inhibitor, beta-blockers, aldoste-
rone antagonist [13].

On the morning of the third day of the hospi-
tal stay, after rousing from sleep, the patient was
responsive and oriented, without any neurological
symptoms, but with signs of dysarthria. Due to the
suspicion of an acute cerebrovascular accident
we conducted a consultation with a neurologist
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Bponoz u KT Ha a2rnaBeH Mo3bk u ce obekmuBuaupa
HaAUYUEMO Ha ucxemuuyeH mMo3bueH uHcyam (MMIN)
B bGacelHa Ha AdBama cpegHOMO3bYHA apmepus.
HaszHauu ce HeBponpomekmuBHa mepanus. Bonpeku
HenpekbcHamama u npeuusHa aHmukoazyraHmHa
mepanus 8 pamkume Ha 6oAHUYHUS npecmol, umau-
ku npegBug HaAuyue Ha nepmaHeHMHO NpegcbpgHO
MbXkgeHe u HeonmumaAHama go3a Ha HMX npegu
xocnumaausauusma, BeposmHo ce kacae 3a kapguo-
embonuueH VIMW. MpegcbpgHomo MuXkgeHe e npuyu-
Ha 3a egHa yemBbpm om cayyaume Ha VIMW, nopagu
koemo nosHaBaHemo B gbAbouvuHa u cnasBaHemo Ha
npenopbkume 3a aHmukoa2yAaHmMHO AeueHue npu
nayueHmume ¢ masu apummus € 3agb/AKUMEAHO.

[exocnumaausauus

B caegBawume gHU CbCcmMosiHUEMO Ha hauueHm-
kama ce cmabuausupa Ha ¢poHa Ha kombuHupaHama
uHmeH3uBHa kapguonozuuHa u HeBpono2uyHa mepa-
nus. Ha mpemus geH caeg MO3bYHUSA UHUUGEHM ce
ocvwecmBu noBmopeH koHcyam ¢ HeBpoaoz u on-
muMu3upaHe Ha HeBponpomekmuBHOMO AeueHue.
B pamkume Ha BoAHUYHUS npecmol Hacmbnu pegy-
uupaHe Ha 3acmouHume nposBu u nogobpsBaHe Ha
¢dyHkuuoHanHus knaac, koHmpoAupaHe Ha cbpgeyHa-
ma yecmoma, obpamHo pas3Bumue Ha Bcuuku Kkau-
HukonabopamopHu nokasameAu U nogobpsBaHe Ha
HeBpoAoguuHuUa cmamyc. boAaHama bewe HacoueHa
3a nocAaegBauwo AeueHue u pexabuaumauus koM He-
BpoAo2uYHO omgeneHue 6e3 HaAuuue Ha MeguuuUH-
cku puck om npukalouBaHe Ha BOAHUYHOMO AeYeHue
u B cmabuneH kapguonyAMoHaAeH cmamyc.

AabopamopHu u3scaegBaHus npu gexochuma-
Au3auus

* XemoanobuH (Hb) — 111; xemamokpum (Ht) —
0.33; MCV - 84 fl ; MCH - 28,7 pg; MCHC — 340 g/I;
mpombouumu (Tr) - 134 x 109/1;

* Acnapmam amuHompaHcdepasza (ASAT) — ce-
pym — 86 U/l; AnaHuH amuHompaHcdepasza (ALAT)
— cepym — 120 U/I; Nama-aaymamun mpaHcdepasa
(GGT) — cepym — 141 UJI;

* D-gumep — 7339 ng/mL.

HasHaueHa 6Ge CAeégHama mepanua 3a goma:

Furosemide tabl. 40 mg — 2 x 1 m.; Spironolacton
tabl. 50 mg — 2 x 1 m.; Carvedilol tabl. 6,25 mg —
2 x 1 m.; Digoxin tabl. 0,25 mg — no 1 m. cympuH;
Dabigatran tabl. 150 mg — 2 x 1 m.; Lansoprazole
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and a CT scan of the brain, which demonstrated
an ischemic stroke in the territory of the left mid-
dle cerebral artery. Neuroprotective therapy was
appointed. Despite the continued and precise an-
ticoagulation therapy during the hospital stay, giv-
en the atrial fibrillation and the suboptimal dose
of LWMH before the hospital admission, it is likely
that the ischemic stroke was cardioembolic. Atrial
fibrillation is cause for one-fourth of all ischemic
strokes, which is why in-depth knowledge and fol-
lowing of the recommendations for anticoagula-
tion of patients with this type of arrhythmia is a
must.

Hospital discharge

In the following days the patient’s condition sta-
bilized thanks to the combined intensive cardiac
and neurological therapy. On the third day after the
stroke, a second consultation with a neurologist took
place and optimization of the neuroprotective treat-
ment. The administered complex therapy led to the
reduction of the symptoms of congestive heart fail-
ure, improvement of the CF functional class and neu-
rological status, adequate control of the heart rate,
and reversal of all clinical and laboratory parameters.
The patient was referred to a neurological unit for fur-
ther therapy and rehabilitation without medical risk of
completion of the hospital treatment and in a stable
cardiopulmonary status.

Blood tests on the day of hospital discharge

* Hemoglobin (Hb) — 111; Hematocrit (Ht) — 0.33;
MCV - 84; MCH - 28.7; MCHC — 340; Platelets (Tr)
- 134;

* Aspartate aminotransferase (ASAT) — serum —
86; Alanine aminotransferase (ALAT) — serum — 120;
Gamma glutamyl transferase (GGT) — serum — 141;

* D-dimer — 7339.

The following post-discharge treatment was
prescribed:
Furosemide tabl. 40 mg b.i.d; Spironolacton tabl.
50 mg b.i.d; Carvedilol tabl. 6.25 mg b.i.d; Di-
goxin tabl. 0.25 mg g.a.m; Dabigatran tabl. 150



caps. 30 mg - 2 x 1 kanc.; Allopurinol 100 mg
— no 1 m. cympuH; Ramipril tabl. 5 mg no 1/2
m./Beuep — nogHoBABaHe Ha AeueHuUeMO CbC
caky6umpun/BancapmaH B8 pamkume Ha xocnu-
maausayuama He ce nocmu2Ha nopagu hosiBa
Ha cuMnmoMamu4Ha apmepuaAHa XunomoHus
(CAH < 100 mmHg). MakcumaanHo monepupaHa-
ma om nauueHmkama gosa ACE uHxubumop/
ARB 6ewe 2.5 mg Ramipril.

MNMpocnegsaBaHe

24 gHu caeg usnucBaHe Ha nauueHmkama om om-
geneHuemo ocbuwiecmBuxme koHMpoAeH npeaaeg, om
koumo ycmaHoBuxme nogobpeHue Ha pyHkuuoHaAHUS
kaac (Il ®K no NYHA). MauueHmkama u3BopwBa 6e3
3ampygHeHue ekegHeBHUmMe cu 3agoakeHusi. Om ¢u-
3ukanHus npeaneg koHcmamupaxme CAegHOMo:

BenogpobeH cmamyc — gBeme 2pbgHU NOAOBUHU
B3zemam egHakBo yuyacmue 8 guwaHemo, omcAaabe-
Ho BesukynapHo guwaHe gBycmpaHHo. Cobpue: ma-
XuapummuuHa cbpgeuHa getHocm, CY 110 yg./min.
AcHu cvpgeuHu moHoBe, b6e3 wymoBe. AH — 110/70
mmHg. YepeH gpob — Ha 2-3 cm nog pebpeHama
gvea. KpalHuuu — HabeaszaHu npumubuaAHU omouu,
omcaabeHu nyacauuu Ha nepudpepHume apmepuu.

EKI — abcoalomHa apummusi npu npegcbpgHO
MbkgeHe, gacHa eA. no3uuusi, HenbaeH BB (QRS-
komnaekc 110 ms), ¢pekBeHuus ~ 110/min.

Om npoBegeHama koHmponHa exokapguozpadus
koHcmamupaxwve HamansBaHe Ha meaeguacmoAHUMeE
U meAecucmoAHUMe pasmMepu U obemu Ha AsBama ka-
Mepa, Aeko nogobpeHue Ha cucmoAHama ¢yHkuus u
mpukycnuganHama pezypaumauus, noHwkaBaHe Ha
HanszaHemo B benogpobHama apmepus (due. 9).

Nasa Kamepa: TAP — 59mm; TCP — 49 mm;
TAO — 174 mn; TCO — 114 mn;

DU - 35%; ®U no CumncbH —30%; PC—17%

MKM — 14 mm; 3CJIK — 14 mm;

KuHetuka: amdysHa XmMnokuHesumsa

Jlaso npeacvpaune: 51 mm;

AopTa Ha HMBO Bb3XoAALWA: 36 MM;

AAcHa Kamepa: 40 mm;

AAcHo npeacvpame: 20 KB.CM;

MwuTtpanHa kKnana: peryprutauma 1 ct.,

AopTHa Knana: 3ana3eH KpbBOTOK;

TpukycnuaanHa knana: peryprutauma 2 cr.; CHOK —

45 mmHg

®Duz. 9. exokapguozpadcka Haxogka Ha 24 geH cAeg gexocnu-
maausauusma
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mg b.i.d; Lansoprazole caps. 30mg b.i.d; Allo-
purinol 100 mg g.a.m; Ramipril tabl. 5 mg q.p.m
- reinitiating of the treatment with sacubitril/val-
sartan couldn’t be achieved during the hospital
stay due to the occurrence of symptomatic arte-
rial hypotension (SBP < 100 mmHg). The highest
dose of ACE-inhibitor/ARB that the patient could
tolerate was 2.5 mg Ramipril.

Follow-up

24 days after the patient was discharged from
the Clinic, we performed a follow-up examination from
which we found an improvement in the functional
class (Il NYHA Class). The patient performs her daily
routine obligations without difficulty. From the physical
examination, we observed the following:

Pulmonary status — both halves of the chest take
equal part in respiration, weakened vesicular breath-
ing bilaterally. Heart: tachyarrhythmia, heart rate 110
beats/min. Clear heart tones — no added pathological
sounds. Blood pressure — 110/70 mmHg. Liver — 2-3
cm below the costal arch. Limbs — marked pretibial
edemas, weakened pulsations of the peripheral arter-
ies. ECG — Absolute arrhythmia, right axis deviation,
incomplete RBBB (QRS duration of 110 ms), frequen-
cy ~ 110 beats/min.

From the performed echocardiography we observed
a decrease in ventricular end-systolic and end-diastolic
sizes and volumes, as well as a slight increase in the
left ventricular systolic function, improvement of the tri-
cuspid valve regurgitation and lowering of the pressure
in the pulmonary artery (Fig. 9).

Left ventricle: EDD — 59 mm; ESD — 49 mm;
EDV — 174 ml; ESD —114 ml;

EF — 35%; EF Simpson —30%; FS — 17%

IVS — 14 mm; LVPW — 14 mm;

Kinetics: diffuse hypokinesia

Left atrium: 51 mm;

Ascending aorta: 36 mm;

Right ventricle: 40 mm;

Right atrium: 20 sq.cm;

Mitral valve: 1st degree regurgitation,

Aortic valve: normal blood flow;

Tricuspid valve: 2nd degree regurgitation; RVSP — 45

mmHg

Fig. 9. Echocardiography findings 24 days after hospital
discharge
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OBCb)XOAHE

MNMpegcmaBuxme KAuHUYEH cAyyal Ha 67-20guwHa
nauueHmka ¢ mexkvk komopbugumem, koamo B8 xoga
Ha BOAHUYHUS npecmou pa3zbpHa kapmuHa Ha oc-
mpa AeBokamepHa caabocm — kapguozeHeH wok. B
gudepeHuuarHoguagHoCmMuUUeH NAaH 0b6cbguxme Bob3-
MokHocmma 3a MacuBeH beaogpobeH mpomboembo-
AU3bM, ocmbp KOpoHapeH CUHgPOM, OCMbp aopmeH
cuHgpom. ToBa Hanoku u3BopwBaHemo Ha komnaekc
om uHBa3uBHU u HeuHBa3uBHU uHCMPYMEHMaAHU
uscnegBaHusa, om koumo ce ycmaHoBu, ye npuvuHa
3a HacmbNUAOMO CbCMOSIHUE € CbuyemaHuemo Ha
b6enogpobHa mpombembonus — HemacuBHa dopma, u
npogbAkumenHa HekoHmpoAupaHa maxukapgHo UH-
gyuupaHa kapguomuonamus. To3u cAyyau nokasBa
npegu3BukameacmBama u ycAokHeHusma, koumo
Bb3HukBam B xoga Ha AeueHuemo Ha komopbug-
HU nauueHmu. 3a gocmuzaHemo Ha bbp3a u mouHa
guazHo3a cpeg AabupuHma om B3aumMHoOcBbp3aHu U
nomeHuupawu ce emuoAc2uYHU dpakmopu e Heobxo-
guma komnaekcHa u guHamuyHa kauHuyHa oueHka. 13-
2omBsHemo Ha npaBuAHus mepaneBmuueH nAaH npu
NOAUMOPBUgHU nauueHmu usuckBa He caMo OMAUYHO
no3HaBaHe Ha pvkoBogHume npaBuaa, HO u UHguBugy-
aAu3upaH Nnogxog npu msxHama uHmepnpemauus [13,
15]. Om pewaBauwo 3HaueHue 3a brazonpusmHus pe-
3yamam om AeueHuemo e gobpomo hapmHbopcmBo
Aekap-nauueHm u compygHudecmBomo Ha NOCAEgHUS
8 mepaneBmuuHus npouec [16].

3 AKAIOYEHUE

CH e uskalouumenHo 2onsm npobaem B8 kapgu-
onoz2usima, gopu u B gHewHo Bpeme, nopagu GuoAo-
2uuHU (Bucoka cmvpmHocm), Meguko-couuanHu
(HapyweHo kauecmBo Ha >kuBom) u ukoHomuuecku
(eonemu uHaHCOBU pa3xogu 3a AeYeHUe) NPUYUHU.
C yBeauuaBaHe Ha cpegHama npogbaKumeAHocm
Ha >kuBom u komopbugHocmma Ha nauueHmume ce
ouakBa abcoalomHuam Bpol Ha xocnumaausauuume
ga npogbAku ga ce yBeauuaBa B bvgeuwe, kakmo u
cMbpmHocmma B peayamam Ha cbpgeyHa Hegocma-
mbuHocm, kosmo HapacmBa ycnopegHo ¢ ¢yHkuuo-
HaAnHus kaac. Bcuuko moBa onpegens 3abonsBaHemo
kamo uskalouumenHo mexkvk BuoaozuueH npobaem 3a
obuwiecmBomo. MNMpe3 nocAegHUME 20guUHU ce hocmua-
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DiscussioN

We presented a clinical case of a 67-year-
old patient with severe comorbidity, who in the
course of the hospital stay developed acute left
ventricular weakness — cardiogenic shock. As a
differential diagnosis, we discussed the possibili-
ty of massive pulmonary thromboembolism, acute
coronary syndrome, and acute aortic syndrome.
This necessitated the implementation of several
invasive and non-invasive instrumental studies
through which the underlying reason for the con-
dition was identified, namely the combination of a
non-massive form of pulmonary thromboembolism
and prolonged uncontrolled tachycardia-induced
cardiomyopathy. This case shows the challenges
and complications that occur during the treatment
of comorbid patients. Achieving of a fast and pre-
cise diagnosis in this labyrinth of interrelated and
potentiating etiological factors calls for a complex
and dynamic clinical assessment. Drawing the
correct treatment plan of polymorbid patients re-
quires not only excellent knowledge of the existing
guidelines, but also an individualized approach in
their interpretation [13, 15]. A good doctor-patient
partnership is crucial for the favorable result of
the treatment, as well as the patient’s cooperation
in the therapeutic process [16].

CONCLUSION

Even nowadays HF remains a key problem
in cardiology due to biological (high mortality),
medical and social (disturbed quality of life) and
eeconomic (high financial costs for treatment)
reasons. With the increase of life expectancy
and comorbidity of the patients, the absolute
number of hospitalizations and mortality due to
HF will continue to rise in the future, with the rate
of mortality increasing parallel to the worsening
of the functional class of HF. All this marks the
disease as an extremely severe biological prob-

lem for society. In recent years, significant prog-



Ha 3HauumeAeH Hanpegbk B nogobpsBaHe Ha npeXu-
Bsemocmma, npogbakumeaHocmma u kayecmBomo
Ha >kuBom Ha nauueHmume cbc CH kakmo c megu-
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ress has been made in improving the survival, life
expectancy and life quality of patients with HF,
both through drug therapy, as well as electro-

kameHmo3Hu cpegcmBa, maka u ¢ enekmpoHHO-Mexa-
HU4YHU ycmpoucmBa. C pasaaegaHusi KAUHUYEH cayyal
uckame ga usambkHem BadkHocmma Ha komnaekCHus
gu2HOoCMuyYHO-mepaneBmuueH nogxog, kamo kalouoB
dakmop 3a brazonpusimHus usxog om AeueHuemo npu  factor for a favorable outcome of the treatment
nauueHmume CbC CbpgeyHa HegocmambyHoCm. of patients with heart failure.

mechanical devices. With this clinical case, we
aim to emphasize the importance of the complex
diagnostic and therapeutic approach as a key
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MHCTPYKLUNN KbM ABTOPUTE

Mpuemam ce 3a nybAukyBaHe: opu2uHaAHU cmamuu, 0630pu, KAUHUYHU cAyYau, pedepamu, peueHauu, kpamku Hayu-
HU cbobuweHus (nucma go pegakmopa u gp). MopBume mpu XkaHpa ca obekm Ha peueHaupaHe (Cbc cmaHgapmusaupaHu
dopmyasipu), a ocmaHaAume nogaexkam Ha ekchepmHa npeueHka om cmpaHa Ha pegkoAezusma.

KopecnoHgupawusm aBmop nocouBa cBou gaHHu 3a koHmakm (enekmpoHeH agpec, no »kenaHue — noweHcku agpec
u menedoH) u gekaapupa, ue Mmamepuasbm He e nybaukyBaH goceza, ocBeH kamo peslome Ha CbobweHUe, USHECEHO
Ha Hay4yHa nposiBa, u He e npegAokeH 3a nybAaukauus gpyzage. ABmopume Hocsm omzoBopHocm 3a CbgbpXkaHuemo Ha
nybaukauuume. MNMpegcmaBeHume MamepuaAu u onucaHume B max uscaegBaHus caegBa ga cbomBememBam Ha ymBop-
geHume emu4HU cmaHgapmu omHocHO npoBe>kgaHemo Ha kAuHUYHU ufuAau ekcnepumMeHmaaHu npoyyBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mpsbBa ga ce cnomeHaBam nauueHmu ¢ mexHume umeHa, UHUuUaAu
UAU ga ce npegocmaBs cHumkoB mamepuaa, Ha koumo me Mo2am ga 6bgam pasno3Hamu. CvbalogaBa ce cmpukmHomo
cnas3BaHe Ha aBmopckomo npaBo — mekcmoBe ¢ Hag 10% gocAoBHO noBmopeHue Ha uyXkga nybaukauus ce Bpbwam 3a
npepabomka.

O6em (npubausumeneH) Ha hpegra2zaHume ny6aukauuu:

Bug ny6aukauus Bpol gymu B ocHoBHusa mekcm | Bpoil gymu B peslomemo | Bpoil pedepeHuuu
OpuzuHanHa cmamusi 2500-5000 200-300 30
Ob63op 3000-6000 100-200 50
KAuHuueH cayvau 1000-3000 100-200 20
Kpamko HayuHo cbobuweHue, pedepam, peueHaus 500-1000 - 10

Mpuemam ce ¢aunoBe Ha npozpama MS Word. Hama cneuuduuHu usuckBaHusi 3a pasmep u Bug Ha wpudma, pas-
cmosHue MeXkgy pegoBeme, noanema u gpy2o opopMAEHUE.

Bcaka cmamus 3anouBa cbe 3a2naBue (6e3 cokpauleHus), umeHa Ha aBmopume (6e3 nocouBaHe Ha akagemuuHu
U gpyau mumau), maxHama mecmopaboma, obo3HaveHa ¢ uuppoB uHgekc, peslome B nocoueHus obem, kalouoBu gymu.
Cmamusma ce nogaBa u npeBegeHa Ha aHaaulcku e3uk, kamo aHzautckusm npeBog e caeg boazapckus mekem 8 eguH
obw, daun. B peslomemo Ha Bcska opusuHanHa cmamus ce nocouBam: uea u obekm Ha uzcaegBaHemo, OCHOBHU gaHHU
3a memogukama, peayamamu u u3Bogu. Peslomemama kbm gpyeume BugoBe cmamuu BkalouBam kpamka uHdopmauus
6e3 obocobeHa cmpykmypa. KalouoBume gymu 3a Bceku Bug nybaukauus ca mexkgy 3 u 8 Ha bpou, kamo mozam ga
6bgam eguHuyHU gymu uau kpamku caoBocbuemaHus, obwonpuemu B8 koHkpemHama obaacm Ha no3HaHue.

LumupaHusma Ha 6ubauozpadpckume usmouHuuu 8 mekcma ce obosHauaBam ¢ uudppu B kBagpamHu ckobu no
pega Ha nosBama um. Bubauozpadusma ce nogpexkga no pega Ha nosBa Ha usmouHuuume 8 mekcma. N3nucBaHemo
Ha Bceku usmouHuk e Ha HOB peg ¢ apabcka Homepauus. JaHHumMe ce opopMam No cAegHUs HauvuH (BaHkyBbp cmun):

— Cmamuu: ABmop(u). 3a2naBue Ha cmamusma. 3aznaBue Ha cnucaHuemo (cbkpameHo no Index Medicus), 2oguHa,
mom (volumen), Homep Ha kHwkkama (6pou) 8 ckobu, cmpaHuuu (om-go). Mpumep: Yakub YN, Freedman RB, Pabico RC.
Renal transplantation in systemic lupus erythematosus. Nephron, 2019, 27(1):197-201.

— lybaukauuu om cbopHuk: ABmop(u). 3azaaBue. B: (3a nAamuHuua In:) 3aznaBue Ha cbopHuka. MopegHocm Ha u3-
gaHuemo, pegakmopu. Mecmou3gaBaHe (2pag), usgameacmBo, 2oguHa Ha u3gaBaHemo, cmpaHuuu (om-go). lpumep:
Wilkinson AH. Evaluation of the transplant recipient. In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.).
Boston, Little, Brown and Co., 2019, 109-122.

— Krueu: ABmop(u). 3aznaBue. MecmousgaBaHe (2pag), usgameAacmBo, 20guHa Ha usgaBaHemo, cmpaHuuu (om-go).
Mpumep: LLleamaroB V. Cucmem+u Backyaumu. C., Meg. u ¢usk., 2019, 8-11.

Ako aBmopume ca go mpuma, ce usnucBam pamuauume, nocaegBaHu om uHuuuaAume um (6e3 mouku). Kozamo
aBmopume ca noBeuye om mpuma, CAeg UMEMO Ha mpemus ce huwe ,u gp.“ (3a AamuHuua — ,et al.“). HacmouuuBo ce
npenopvuBa uumupaHemo (no3HaBaHemo) u Ha bbA2apcku usmouHuUUU.

Mamepuaaume ce usnpawam npe3 catima: https://cardiojournal.eu/index.php/journal
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they can be single words or short word-groups, which are commonly accepted in the specific area of knowledge.

The list of literature references at the end of the work has to embrace only the publications virtually used and required
to delineate the basis, on which the study is designed. Avoid presenting abundant references at the account of their up-to-
dateness. Minimize self-citation. Citing (familiarity with) Bulgarian sources is strongly recommended, too.

Citation of bibliographic references within the text is designated by numbers in square brackets following the order
of appearance. Bibliography is arranged following the order of appearance of the sources within the text. Each source is
written in a new line, with an Arabic number. Sources are structured in the following manner:

— Articles: Author(s). The article title. Journal title (abbreviated under the Index Medicus), year, volume, number (issue)
in round brackets, papers (from-to). Example: Yakub YN, Freedman RB, Pabico RC. Renal transplantation in systemic lupus
erythematosus. Nephron, 2019, 27(1):197-201.

— Papers from an edited book: Author(s). Title. In: The edited book title. Edition number, editors. Place of publication
(city), publishing house, year of publication, pages (from-to). Example: Wilkinson AH. Evaluation of the transplant recipient.
In: Handbook of Kidney Transplantation. 6th ed. G. M. Danovitch (Ed.). Boston, Little, Brown and Co., 2019, 109-122.

— Books. Author(s). Title. Place of publication (city), publishing house, year of publication, pages (from-to). Example:
Sheytanov Y. Systemic Vasculitis. Sofia, Medicina i Fizkultura, 2019, 8-11.

In cases of not more than three authors, their surnames followed by their initials (without periods) are written. In cases
of more than three authors, “et al.” is written after the name of the third author. For translated books, also the original book
language and the translator are written.

The materials have to be sent by site: https://cardiojournal.eu/index.php/journal
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