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CPABHUTEAEH AHAAU3 HA TEPAMEBTUYHATA EOMKACHOCT U PA3XOOQHATA
EQEKTUBHOCT HA PCSK9 MUHXUBUTOPUTE 3A AEYMEHUE HA MbPBUYHA
XUMNEPXOAECTEPOAEMNA N CMECEHA ANCAUMTVWAEMWA

T. BekoB'?, 4 CumoBa’??, H. QumumpoB'>*, B. KopHoBcku®, N. KpacHaaueB®, M. [pazaHoBa’

"MeguuuHcku yHuBepcumem — MreBeH, 2bvaeapcku kapguorozuueH uHcmumym
SYMBAA ,, Cvpue u Mo3svk” — laeBeH, *“YMBAA ,,Copue u Mo3vk” — bypzac

Peslome. Llenma Ha uscnegBaHemo e ga ce u3Bopwu mMogeAupaHe Ha AokaaHU gaHHU 3a pa3xogu u
3gpaBHu noA3u B gbA20CpoOYEH NAaH Ha aamepHamuBHume 3gpaBHU MEXHOAO2UU 3a AeYeHue Ha ha-
uueHmu ¢ nopBuyHa xunepxonecmepoAemust U cMeceHa gucaunugemus (PH/MD) u peaausupaHe Ha
kocBeHo cpaBHeHue, basupaHo Ha MpeXkoB MemaaHaAus. Bxogawume gaHHU B mMogeAaa ca usmepe-
HU U oueHeHu KAuHUYHU kpauHu mouku B paHgomu3upaHume MHO20ueHmMpPoBu kAuHUYHU u3numBaHus
ORION-10 u LAPLACE-2. KocBeHo cpaBHeHue e Bb3MoXkHO nopagu HaAuuuemo Ha obwa mepaneBmuu-
Ha aanmepHamuBa B8 koHmpoAHume 2pynu Ha usnumBaHusma. V/3BbpweHo e MogeAupaHe Ha gaHHU 3a
H6vgewu 3gpaBHuU NOA3U U pa3xogu cAeg kpad Ha kAuHUYHUME u3numBaHus upe3 MogeA Ha MapkoB ¢
mpu 3gpaBHu u egHo abcopbupawo cbcmosHue. B Mogeaa ca BkaloueHu Bcuuku Bb3moXkHU 3gpaBHu
CcbCmosHUA, ompasaBawu xoga Ha 3aboasBaHemo u ca npegBugeHu Bcuuku BeposmHocmu 3a hpexog
om egHo B gpyz2o 3gpaBHo cbcmosiHue. BpemeBusam xopu3oHm Ha mogeAa e go >kuBom. Pasxogume u
noA3ume ca guckoHmupaHu ¢ 3,5% 2oguwHo. NsbpaHama nepcnekmuBa e 2aegHama mouka Ha mpe-
mama cmpaHa naameu,. 3bpaHuam memog 3a cpaBHumeAHa oueHka Ha aamepHamuBHume 3gpaBHu
MeXHOAO2UU 3a AeveHue Ha nauueHmu ¢ PH/MD e ukoHomuuecku aHanus pasxog/epekmuBHocm (CEA).
[pegnouemeHusm memog 3a oueHka Ha mepaneBmuuyHama edukacHocm u epekmuBHocmma Ha pas-
Xxogume e cvobpaseH ¢ nybAukyBaHume npenopbku, ykazaHusma Ha EUnetHTA u e nogxogaw, OmHOCHO
HauuHa 3a uamepBaHe Ha 3gpaBHume noA3u B pamkume Ha paHgoMu3upaHume KAuHUYHU uanumBaHus.
B 3akaloueHue caegBa ga ce ombenexu, ue inclisiran e pasxogHo epekmuBHa mepanus B cpaBHeHue ¢
evolocumab 3a AeueHue Ha nauueHmu ¢ PH/MD u Bucok copgeuHo-cbgoB puck B pesyamam Ha nogob-
peHa mepaneBmuuHa edukacHocm u pasymHa ueHa 3a 2oguwHa mepanus. CmouHocmMma Ha Cbom-
HOWEHUEeMO Ha gonbAHUMEAHUME pasxogu u 3gpaBHu noA3u Ha inclisiran B cpaBHeHue ¢ evolocumab
e nog npaza 3a epekmuBHocm Ha pasxogume, npegcmaBasBaw, mpukpamHo yBeAauveHusm bpymeH
BompeweH npogykm Ha uoBek om HaceaneHuemo B BvAzapus 3a npegxogHama 2oguHa (ICER < 50 000
AB.). Mpu npoBexkgaHe Ha BeposmHocmeH aHaAu3 Ha yyBcmBumenHocmma ce ycmaHoBu BeposmHocm
om 63% inclisiran ga 6vge pasxogHo edpekmuBHa mepanus B cpaBHeHue ¢ evolocumab.

KalouoBu gymu: nbpBuuHa XxunepxorecmepoAeMusi, CMECEHA gucAunugemusi/AeueHue, PCSK9 uHxubu-
mopu/mepaneBmuuHa edpukacHocm, pasxogHa epekmuBHocm

COMPARATIVE ANALYSIS OF THERAPEUTIC EFFICACY AND COST-EFFECTIVENESS
OF PCSK9 INHIBITORS FOR THE TREATMENT OF PRIMARY HYPERCHOLESTEROLEMIA
AND MIXED DYSLIPIDEMIA

T. Vekov'?, I. Simova®??, N. Dimitrov'?*, V. Kornovsk#*, J. Krasnaliev’, M. Draganova’

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

Abstract. The aim of this study was to model local data on the long-term costs and health benefits
of alternative health technologies for the treatment of patients with primary hypercholesterolemia and
mixed dyslipidemia (PH/MD) and implement an indirect comparison based on network meta-analysis.
Model inputs were measured and assessed clinical endpoints in the randomized multicenter clinical trials
ORION-10 and LAPLACE-2. Indirect comparison is possible due to the presence of a common therapeutic
alternative in the control groups of the trials. Data modelling of future health benefits and costs after
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the end of the clinical trials was performed using a Markov model with three health and one absorption
state. The model included all possible health states reflecting the course of the disease and predicted all
transition probabilities from one health state to another. The time horizon of the model is lifetime. Costs
and benefits are discounted at 3.5% per year. The perspective chosen is that of the third party payer.
The selected method for comparative evaluation of alternative health technologies for the treatment of
patients with PH/MD is cost-effectiveness analysis (CEA). The preferred method for assessing therapeutic
efficacy and cost-effectiveness is consistent with published recommendations, EUnetHTA guidelines and
is appropriate on how to measure health benefits within randomised clinical trials. In conclusion, inclisiran
is a cost-effective therapy compared to evolocumab for the treatment of patients with PH/MD and high
cardiovascular risk as a result of improved therapeutic efficacy and reasonable cost per year of therapy.
The incremental cost-effectiveness ratio of inclisiran compared with evolocumab is below the cost-
effectiveness threshold of three times the previous year's per capita gross domestic product in Bulgaria
(ICER < 50 000 BGN). A probabilistic sensitivity analysis revealed a 63% probability of inclisiran being a
cost-effective therapy compared with evolocumab.
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Key words: primary hypercholesterolemia, mixed dyslipidemia/treatment, PCSK9 inhibitors/therapeutic
efficacy, cost-effectiveness

BbBEOEHUE INTRODUCTION

XunepxonecmepoAemusima ce xapakmepuaupa ¢
HaAauuyuemo Ha Bucoku HuBa Ha xonecmepon B kpouB-
ma. Xonecmeponbm npegcmaBasBa eguH om mpume
OCHOBHu kaaca Aunugu, koumo Bcuuku >kuBomuHcku

Hypercholesterolemia is characterized by the
presence of high levels of cholesterol in the blood.
Cholesterol represents one of the three major classes

kaemku usnoa3Bam 3a uszparkgaHe Ha cBoume meMm-
bpaHu [1]. Tou e npegwecmBeHuk Ha cmepougHuUMe
XOPMOHU U >XXAbUHUME KuceAuHu.

Tol kamo xonecmepoAabm e HepasmBopum BB
Boga, mou ce mpaHcnopmupa B kppBHama naasva B
npomeuHoBu yacmuuu (AunonpomeuHu). Te ce knaa-
cuduuupam no cBossma nNAbMHOCM — AUNONPOMEUHU
€ MHo20 Hucka naomHocm (VLDL), AunonpomeuHu ¢
MeXkguHHa nabmHocm (IDL), AunonpomeuHu ¢ Hucka
nabmHocm (LDL) u AunonpomeuHu ¢ Bucoka nabm-
Hocm (HDL) [2]. MoBuweHume HuBa Ha Aunonpome-
uHume, pasauyHu om HDL (He-HDL-C), u ocobeHo
LDL-C, ca cBvp3aHu ¢ noBuweH puck om amepo-
cknaeposza u kopoHapHa 6oaecm Ha cbpuemo. [o-
BuweHume HuBa Ha He-HDL-C u LDL-C mozam ga
bbgam caegcmBue om HauyuH Ha >kuBom U XpaHeHe,
3amabcmsBaHe, 2eHemuuHU ¢akmopu uAu HaAuvue-
mo Ha gpyau 3aboasBaHus kamo guabem mun 2 u
cnabo ¢yHkuuoHupawa wumoBugHa >knesa [3].

MpubAuzumenHo 15% om nonyaauusma B8 EBpona
u CeBepHa Amepuka uma nopBuyHa xunepxonecmepo-
Aemus (primary hypercholesterolemia, PH) uau cmece-
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of lipids that all animal cells use to build their mem-
branes [1]. It is a precursor of steroid hormones and
bile acids.

Because cholesterol is insoluble in water, it is
transported into the blood plasma in protein particles
(lipoproteins). These are classified according to their
density — very low density lipoproteins (VLDL), inter-
mediate density lipoproteins (IDL), low density lipo-
proteins (LDL) and high density lipoproteins (HDL) [2].
Elevated levels of lipoproteins other than HDL (Non-
HDL-C), and especially LDL-C, are associated with
increased risk of atherosclerosis and coronary heart
disease. Elevated levels of Non-HDL-C and LDL-C
may be a consequence of lifestyle and diet, obesi-
ty, genetic factors or the presence of other diseases
such as type 2 diabetes and a poorly functioning thy-
roid gland [3].

Approximately 15% of the population in Europe

and North America has primary hypercholesterol-



Ha gucaunugemus (mixed dyslipidemia, MD). Puckom
om kopoHapHa 6oAecm npu mes3u nauueHmu e Hal-
manko gBa nbmu no-Bucok. Camo 2% om nauueHmu-
me ¢ PH/MD umam ¢pamuAHa xunepxorecmepoAeMusl.

CrowecmByBam mpu ocHOBHU MexaHu3bma, koumo
Mo2am ga 6bgam omaoBopHu 3a noBuweHama KoHUeH-
mpauus Ha xonecmepon: 1) cBpbxnpousBogcmBo Ha
AUNONPOMEUHU OM YepHUs gpob; 2) HamareHa akmuB-
Hocm Ha peuenmopume 3a LDL-C; 3) Hucbk apuHumem
Ha uupkynupawus LDL-C kom peuenmopume. Tpume
MexaHu3bma ca ugeHmuduuupaHu u ocHoBHUMe npu-
yuHu 3a Bceku om max ca B8 npouec Ha uscnegBane [4].

CoBpemeHHomo AeueHue Ha PH/MD npu nauueHmu,
koumo He ce noBausiBam B HeobxoguMama cmeneH om
mepanusi CbCc cmamuHu, uduckBa npunazaHe Ha PCSK9
uHxubumopu (proprotein convertase subtilisin/kexin type
9 inhibitors). B masu epyna aAekapcmBeHu npogykmu no-
nagam inclisiran (INC) u evolocumab (EVO).

INC npegcmaBasBa gBoUHoBepukHa, manka uH-
mepoepupawa puboHykaeuHoBa kuceauHa (small
interfering ribonucleic acid, siRNA), konlozupaHa no
kogupawama Bepuza ¢ N-auemua2arakmo3zamuH. o
mo3u HayvuH INC HacouBa kamaAumuyHomo pasnaga-
He Ha MRNA, kossmo kogupa PCSK9. ToBa yBeauuaBa
peuukaupaHemo u ekcnpecusima Ha LDL-C peuen-
mopume Bbpxy noBbpxHOCMmMa Ha Xxenamouumume,
koemo noBuwaBa uHmepHaausupaHemo Ha LDL-C u
noHuXkaBa HuBama Ha LDL-C B8 kpbBoobpaweHuemo.

EVO e cneuuduuHo aHmumsno, koemo ce
cBop3Ba cenekmuBHo ¢ PCSK9 u npegomBpamsBa
cBvp3BaHemo My ¢ peuenmopa 3a LDL-C Bbpxy no-
BopxHocmma Ha xenamouumume. 10 Mo3u HauuH
ce npegomBpamsBa meguupaHomo om PCSK9 pas-
2paXkgaHe Ha LDL-C peuenmopume. NoBuwaBaHemo
Ha mexHume HuBa B uepHus gpob Bogu go cBvbp3aHo
HamansBaHe Ha cepymHus LDL-C [6].

B pesyamam Ha yBeauuaBawume ce Bb3amoxk-
HoCcCmu 3a mepaneBmuueH u3bop 3a AeueHue Ha
BvbapacmHu nauueHmu ¢ PH/MD e Heobxogumo goc-
mbnHUMe aAmepHamuBHU 3gpaBHU mexHoAoz2uUU ga
Hbbgam oueHeHU om 2aegHa mouka kakmo Ha cpaB-
HumeAHama mepaneBmuuHa edukacHocm u 6e3so-
nacHocm, maka u Ha epekmuBHocmma Ha pa3xogu-
me. 3a ueama e npuaokuma oueHka Ha 3gpaBHume
MeXHOAO2UU om muna pasxog/edpekmuBHocm (cost-
effectiveness analysis, CEA) [7].
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emia (PH) or mixed dyslipidemia (MD). The risk of
coronary disease in these patients is at least twice as
high. Only 2% of PH/MD patients have familial hyper-
cholesterolaemia.

There are three main mechanisms that may be re-
sponsible for elevated cholesterol concentrations: 1)
overproduction of lipoproteins by the liver; 2) reduced
LDL-C receptor activity; 3) low affinity of circulating
LDL-C for receptors. The three mechanisms have
been identified and the underlying causes of each
are under investigation [4].

Current treatment of PH/MD in patients who do
not respond adequately to statin therapy requires
the use of PCSK9 inhibitors (proprotein conver-
tase subtilisin/kexin type 9 inhibitors). This group
of drugs includes inclisiran (INC) and evolocumab
(EVO).

INC is a double-stranded, small interfering ribonu-
cleic acid (siRNA) conjugated along the coding strand
to N-acetylgalactosamine. Thus, INC directs the cat-
alytic degradation of the mRNA that encodes PCSKO.
This increases the recycling and expression of LDL-C
receptors on the surface of hepatocytes, which in-
creases LDL-C internalization and lowers LDL-C lev-
els in the circulation.

EVO is a specific antibody that binds selectively
to PCSK9 and prevents its binding to the LDL-C re-
ceptor on the surface of hepatocytes. This prevents
PCSK9-mediated degradation of LDL-C receptors. In-
creasing their levels in the liver leads to an associated
decrease in serum LDL-C [6].

As a result of increasing therapeutic choices for
the treatment of adult PH/MD patients, available al-
ternative health technologies need to be evaluated
in terms of both comparative therapeutic efficacy
and safety and cost-effectiveness. For this purpose,
cost-effectiveness analysis (CEA) of health technolo-
gies is applicable [7].
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LlEn

Llenma Ha u3caegBaHemo e ga ce u3Bopwu Mo-
genupaHe Ha AokaAHU gaHHU 3a pasxogu u 3gpaBHu
NoA3U B gbA2OCpOYEeH nAaH Ha aamepHamuBHume
3gpaBHU MexHOAO2UU 3a AeUYEeHUe Ha hauueHmu ¢
PH/MD u peaausupaHe Ha kocBeHo cpaBHeHue, ba-
3upaHo Ha MpexkoB memaaHaAus.

Bxogswume gaHHU B Mogena ca u3MepeHu U oue-
HeHu kAuHUYHU kpaUHu mouku B paHgomu3upaHume
MHoz2oueHmpoBu kauHuuHu uznumBaHus ORION-10 [8]
u LAPLACE-2 [9]. KocBeHo cpaBHeHue e Bb3moXkHO
nopagu HaAuyuemo Ha obwa mepaneBmuyHa aamep-
HamuBa B koHmpoAHUMe 2pynu Ha usnumBaHusma.

MATEPUAA N METOON

MogenaupaHe Ha gaHHU 3a Bbgewu 3gpaBHuU NoA3U
u pasxogu cneg kpas Ha kauHuuHUME usnumBaHus upes
MogeA Ha MapkoB ¢ mpu 3gpaBHu u egHo abcopbupa-
wo cvcmosiHue. Cmpykmypama Ha mMogeAa € npeg-
cmaBeHa Ha ¢ue. 1. B mogena ca BkaloueHu Bcuuku
BvamokHu 3gpaBHU cvcmosHus, ompassBawu xoga Ha
3abondBaHemo u ca npegBugeHu Bcuuku BeposmHoc-
mu 3a npexog om egHo B gpyzo 3gpaBHoO cbCcmosHUE.

HekoHTponnpaHo
CbpAEYHO-CHAOBO
3abonsiBaHe

KoHTponuparo
CbpAeYHO-CBA0BO
3abonsBaHe

@ua. 1. Cmpykmypa Ha MogeAa

Bxogswume gaHHu B mogena ca nbpBuyHume u
BmopuuHume kpauHu mouku B paHgomu3upaHume
MHOo2oueHmpoBu usnumBaHus, ugeHmuduuupaHu u
usmepeHu kamo npomsHa om u3xogHomo HuBo Ha
LCL-C, npomsiHa om u3xogHomo HuBo Ha xoaecme-
poa (total cholesterol, TC), HDL-C, apolipoprotein-B
(Apo-B) u lipoprotein (a) [Lp(a)].

BpemeBusam xopusoHm Ha mMogena e go >kuBom.
Pasxogume u noAnsume ca guckoHmupaHu ¢ 3,5% 2o-

>> 6

OBJECTIVE

The aim of this study is to model local cost and
health benefit data over the long term of alternative
health technologies for the treatment of patients with
PH/MD and to implement an indirect comparison
based on network meta-analysis.

Model inputs measured and assessed clinical
endpoints in the randomized multicenter clinical trials
ORION-10 [8] and LAPLACE-2 [9]. Indirect compar-
ison is possible due to the presence of a common
therapeutic alternative in the control groups of the
trials.

MATERIAL AND METHODS

Modelling data on future health benefits and costs
after the end of clinical trials using a Markov model
with three health and one absorptive state. The struc-
ture of the model is presented in Figure 1. All possible
health states reflecting the course of the disease are
included in the model and all transition probabilities
from one health state to another are provided.

Uncontrolled
cardiovascular
disease

Controlled
cardiovascul
ar disease

Fig. 1. Structure of the model

Model inputs were the primary and second-
ary endpoints in the randomized multicenter trials,
identified and measured as change from baseline
in LCL-C, change from baseline in total cholesterol
(TC), HDL-C, apolipoprotein-B (Apo-B), and lipopro-
tein(a) [Lp(a)].

The time horizon of the model is lifetime. Costs
and benefits are discounted at 3.5% per annum. The



guwHo. N3bpaHama nepcnekmuBa e enegHama mouka
Ha mpemama cmpaHa naameu,. OcHoBHUME enemeH-
mu Ha npuAokeHus MogeA ca npegcmaBeHu B8 maba. 1.

MogenaupaHemo e u3BbpweHo ¢ nomMowma Ha
copmyepeH npogykm TreeAge Pro Healthcare [10].
MpoBegeH e aHaau3 pasxog/edpekmuBHocm u kocBe-
HO cpaBHeHue, basupaHo Ha MpeXkoB MemaaHaAus Ha
anmepHamuBHume 3gpaBHU MEXHOAO2UU, hpegHa3Ha-
UeHu 3a AeyeHue Ha nauueHmu ¢ PH/MD. U3uucaeHo
€ uHkpeMeHmMaAHO CbOMHOWEHUE HAa gONbAHUMEAHU
pa3xogu U gonbAHUMEAHU 3gpaBHU NOA3U Ha U3CAEg-
BaHume aamepHamuBHU mepanuu. 3a oueHsBaHe Ha
HecuzypHocmma ca u3noA3BaHu gemepmuHUCMuUYeH
u BeposmHocmeH aHaAu3 Ha uyBcmBumeAHocmma.

PE3yATATU

B aHanusa ca BkaloueHu Bv3pacmHu nauueHmu
C nbpBuuHa XUNEPXOAECMEPOAEMUSI UAU CMeECeHa
gucaunugemus (PH/MD), koumo umam Bucok puck 3a
pa3Bumue Ha cbpgeuHo-cbgoBo 3aboasaBaHe.

CpaBHumeAHUsIM aHaAu3 Ha gaHHUmMe 3a mepa-
neBmuuHa edpukacHocm u bezonacHocm, u3MepeHu
kamo nbpBuvHu u BmopuyHu kpaluHu mouku B kau-
HUYHUMe u3numBaHusa e npegcmaBeH B8 maba. 2.
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perspective chosen is that of the third party payer.
The main elements of the applied model are present-
ed in Table 1.

Modelling was performed using TreeAge Pro
Healthcare software [10]. A cost-effectiveness anal-
ysis and indirect comparison based on a network
meta-analysis of alternative healthcare technologies
for the treatment of patients with PH/MD was per-
formed. An incremental ratio of incremental costs
and incremental health benefits of the investigated
alternative therapies was calculated. Deterministic
and probabilistic sensitivity analyses were used to
assess uncertainty.

ResuLts

Adult patients with primary hypercholesterolaemia
or mixed dyslipidaemia (PH/MD) who are at high risk
of developing cardiovascular disease were included
in the analysis.

The comparative analysis of therapeutic effica-
cy and safety data measured as primary and sec-
ondary endpoints in the clinical trials is presented
in Table 2.

Ta6auua 1. EAemeHmu Ha aHanusa | Table 1. Elements of the analysis

EanemeHmu Ha aHanu3sa [ Elements of analysis

Mapamempu /| Parameters

CpaBHumenHu anmepHamuBu / Comparative alternatives

INC, EVO

AHanu3 Ha nepcnekmuBama / Analysis of the perspective

MepcnekmuBa Ha nnameua | Payer's perspective

BpemeBu xopusoHm / Time horizon

o »kuBom / Rest of life

Method for personal health benefit assessment

Memog Ha aHanu3a /| Method of analysis CEA
MoA3u 3a 3gpaBemo / Health benefits QALY
Memog 3a AuuHocmHa oueHka Ha noA3ume 3a 3gpaBemo EQ-5D

BkalouBaHe Ha npou3BogcmBeHu Bb3geticmBus
Inclusion of production impacts

He ca npuaokumu ¢ usbpaHama nepcnekmuBa
Not applicable with the chosen perspective

HuckoHmupaHe / Discounting

3,5% 20guwHo 3a pasxogume u NoA3ume
3.5% per year for costs and benefits

AHaau3 Ha yyBcmBumenHocmma
Sensitivity analysis

PSA, DSA

U3non3BaHu cvkpaweHusa: |/ Abbreviations used: INS — inclisiran; EVO — evolocumab; CEA — cost-effectiveness analysis; QALY —
quality-adjusted life years; PSA — probabilistic sensitivity analysis; DSA — deterministic sensitivity analysis
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Tabauua 2. CpegHa npoMsiHa om U3X0gHO HUBO Ha AunugHume nokasamenu 8 kauHuuHume usnumBaHus ORION-10 u LAPLACE-2

Table 2. Mean change from baseline in lipid parameters in the ORION-10 and LAPLACE-2 clinical trials

Cmpykmypama u gu3alHbm Ha paHgoMUu3upaHu-
me usnumBaHus ca npegcmaBeHu B maba. 3.

o Mokasamen / Indicator ORION-10 LAPLACE-2

E Tepanus |/ Therapy INC/STAT PLA/STAT EVO 140 mg Q2W/STAT EVO 420 mg QM/STAT
§ Bpou nauuermu 781 780 555 562

= Number of patients

S LDL-C, %, 95 ClI -51 (-56; -49) 1(1;2) 72 (-75; -69) -69 (-73; -65)
5 TC, %, 95 Cl -34 (-35; -31) 0 (-0,3; 0,6) -41 (-43; -39) -40 (-42; -37)
E He(Non)-HDL-C, %, 95 CI -47 (-50; -44) 0 (-0,4; 0,5) -60 (-63; -58) -60 (-63; -57)
g Apo-B, %, 95 CI -45 (-46; -41) 2 (-4;1) -56 (-58; -53) -56 (-58; -53)
= Lp(a), %, 95 CI -22 (-29; -20) 4 (2;6) -30 (-35; -25) -27 (-31; -24)
§-. U3non3BaHu cokpaweHus / Abbreviations used: INS — inclisiran; STAT — statins; PLA — placebo; EVO — evolocumab

(1]

(7]

The structure and design of the randomised trials
are presented in Table 3.

Tabauua 3. CpaBHumeneH aHaAu3 Ha cmpykmypama Ha npskomo npoyuBaHe Ha mepaneBmuuHama edukacHocm

Table 3. Comparative analysis of the structure of the direct study of therapeutic efficacy

Mapamemvp | Parameter

ORION-10

LAPLACE-2

Llen Ha uanumBaHemo
Purpose of the test

OueHsBaHe Ha edpukacHocm, 6esonacHocm u
noHocumocm Ha INC npu nauueHmu ¢ PH/MD 8
cpaBHeHue ¢ naauebo

Evaluating efficacy, safety and tolerability of INC
in patients with PH/MD compared to placebo

OueHsBaHe Ha edpukacHocm, BesonacHocm u
noHocumocm Ha gBa go3oBu pekuma Ha EVO 3a
AeueHue Ha nauueHmu ¢ PH/MD B cpaBHeHue ¢
nAauebo

Evaluation of efficacy, safety and tolerability of
two dose regimens of EVO for the treatment of
patients with PH/MD compared to placebo

(Da3za [ Phase

HuzauH / Design

PaHngomusupaHo, napaaenHo, mackupaHo, nanaue-
60-koHmMpoAupaHo, MHO20UeHMPOBO KAUHUYHO
usnumBaxe

Randomized, parallel, double blinded, placebo-
controlled, multicenter clinical trial

PangomusupaHo, napanenHo, mackupaHo, naaue-
60-koHMpoAUpaHo, MHO20UeHMPOBO KAUHUYHO
usnumBaHe

Randomized, parallel, double blinded, placebo-
controlled, multicenter clinical trial

LleneBu nauueHmu

Target patients

PH/MD c Bucok cbpgeuHo-cvgoB puck / with high
cardiovascular risk

PH/MD c Bucok cbpgeuHo-cbgoB puck / with
high cardiovascular risk

Bpou nauueHmu

Number of patients

1561

2067

Tepanus [ Therapy

| epyna/group: INC/STAT
Il 2pyna/group: PLA/STAT

| epyna/group: PLA/STAT Q2W
Il 2pyna/group: PLA/STAT QM

Il 2pyna/group: EZE/STAT Q2W
IV e2pyna/group: EZE/STAT QM
V 2pyna/group: EVO/STAT Q2W
VI epyna/group: EVO/STAT QM

MopBuuHa kpauHa mouka

Primary endpoint

LDL-C

LDL-C

BmopuuHru kpauHu mouku

Secondary endpoints

TC, He(Non)-HDL-C, Apo-B, Lp(a)

TC, He(Non)-HDL-C, Apo-B, Lp(a)

>> 8



Mopagu aHano2uuHusa gusalH, ueneBu nauueHmu,
NogobHU mepaneBmuuHu anmepHamuBu B koHmMpoAHU-
me 2pynu u kpauHume kauHuuHu mouku B paHgomu3supa-
Hume usnumBaHusma e Bv3mokHo kocBeHo cpaBHeHue
Ha mepaneBmuuHama epukacHocm Ha aamepHamuBHuU-
me mepanuu, 6asupaHu Ha PCSK9 uHxubumopu. Moge-
AUpaHUME NOA3U Ype3 Mmogena Ha MapkoB ca usmepeHu
kamo cneueneHU 2oguHU >kuBom ¢ gobpo kauecmBo
(quality-adjusted life years, QALY) u ca BkaloueHu B8 koc-
BeHo cpaBHeHue upe3 MpexkoB memaaHaaus. Cmpykmy-
pama My e npegcmaBeHa Ha dua. 2.

AQALY
+0.471

AQALY +0,076

[NGSTAT} -~

T. Vekov et al.
Comparative analysis of therapeutic... CARDIOLOGY&
Volume 4, Number 2 + 2021 CARDIAC SURGERY

Because of the similar design, target patients,

similar therapeutic alternatives in the control groups,
and clinical endpoints in the randomized trials, an
indirect comparison of the therapeutic efficacy of
alternative therapies based on PCSK9 inhibitors is
possible. The benefits modelled by the Markov mod-
el were measured as quality-adjusted life years (QA-
LYs) gained and included in an indirect comparison
by network meta-analysis. Its structure is presented
in Figure 2.

—————— » EVO/STAT

AQALY
+0.395

Qua. 2. Cmpykmypa Ha Mmpe>koBus memaaHaAaus | Fig. 2. Structure of the network meta-analysis

M3bpaHuasm memog 3a cpaBHumeAHa oueHka Ha
anmepHamuBHume 3gpaBHU MexHOAO2UU 3a Aeuve-
Hue Ha nauueHmu ¢ PH/MD e ukoHomuuecku aHaAus
pa3xog/epekmuBHocm (CEA). [NpegnouemeHusm
Memog 3a oueHka Ha mepaneBmuuHama edukac-
Hocm u edpekmuBHocmma Ha pasxogume e cbobpa-
3eH ¢ nybaukyBaHume npenopbku, ykaszaHusma Ha
EUnetHTA u e nogxogsaw, OmHOCHO HayuHa 3a usmep-
BaHe Ha 3gpaBHume noa3u B pamkume Ha paHgomu-
3upaHume KAuHUYHU usnumBaHus [11].

B mogena ca BkaloueHu pa3xogume 3a anmepHa-
muBHuUMe AekapcmBeHu mepanuu. Opyau 60AHUYHU
UAU U3BbHBOAHUYHU 3gpaBHuU pasxogu He ca Bkaloue-
HU, 3aWoOmoO me ca ugeHmuyHu npu cpaBHaBaHume
3gpaBHuU mexHoAo2uU, nopagu koemo ca npeHebpea-
Hamu 3a Hy>kgume Ha Hacmoswama oueHka. Nakalo-
UeHU ca u pasxogume 3a 3az2ybeHa npousBogumen-
HOCM Ha hauueHmume u uaeHoBeme Ha mexHume
cemeucmBa, 3aw,omo maxHomo ocmouHocmsBaHe e
MemogoAO2UYHO HeCcbBmMecmumo ¢ 2aegHama mouka
u nepcnekmuBama Ha aHaAu3a.

M3non3BaHusm uukvA Ha Mogena e wecmmece-
ueH, cbobpaseH e ¢ BpemMemo u NpogbAKUMEAHOCM-

The selected method for comparative evaluation
of alternative health technologies for the treatment
of patients with PH/MD was cost-effectiveness
analysis (CEA). The preferred method for assess-
ing therapeutic efficacy and cost-effectiveness is
consistent with published recommendations, EU-
netHTA guidelines, and is appropriate regarding
how to measure health benefits within randomized
clinical trials [11].

The costs of alternative drug therapies are includ-
ed in the model. Other inpatient or outpatient health
care costs are not included because they are identical
for the health technologies being compared and are
therefore ignored for the purposes of this evaluation.
Lost productivity costs for patients and their family
members are also excluded because their valuation is
methodologically incompatible with the viewpoint and
perspective of the analysis.

The model cycle used was six months, matched
for time and duration of therapeutic response. The
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ma Ha mepaneBmuuHus omezoBop. Pasxogume 3a
cpaBHsBaHume AekapcmBeHu anmepHamuBu ca us-
UucAeHU Ha 6asa pesucmpupaHu go3oBu pexkumu u
pedepeHmHu ueHu B Mo3umuBHus anekapcmBeH cnu-
cvk (MAC) B Bovazapus kom mau 2021 e.

HaHHume 3a pa3xogume 3a egHO20guWeH mepa-
neBmuueH kypc ca npegcmaBeHu B8 maba. 4.

Peayamamume om ukoHoMuueckus aHaAu3 e Heob-
xogumo ga bvgam npegcmaBeHu kamo uHkpemeHmana-
HO cbomHoweHue (incremental cost-effectiveness ratio,
ICER) Ha gonbAHUMEAHU pa3xogu (A costs) u gonbAHU-
meAHu 3gpaBHu noA3u (A QALY) Ha anmepHamuBHume
mepanuu. JaHHume ca npegcmaBeHu 8 maba. 5.

OBCb)XOAHE

MkoHomuueckusm aHanu3z Ha aekapcmBeHume
mepanuu ce xapakmepusupa ¢ gBe OCHOBHU ueAu.
MopBo, mou ce 3aHumaBa kakmo ¢ pecypcume, Bao-
>keHu B gageHa mepanusi, maka u ¢ pesyamamume
om Hes. ToBa ca BaxkHu nokasameau, 3awomo kakmo
nauueHmume, maka u haamuume ce cmpemsm kom
npogHo3upyemocm u scHoma Ha ouakBaHume 3gpaB-

costs of the compared drug alternatives were calcu-
lated based on registered dose regimens and refer-
ence prices in the Positive Medication List (PML) in
Bulgaria as of May 2021.

The cost data for a one-year course of therapy
are presented in Table 4.

The results of the economic analysis need to be
presented as an incremental cost-effectiveness ratio
(ICER) of incremental costs (A costs) and incremen-
tal health benefits (A QALYs) of the alternative thera-
pies. The data are presented in Table 5.

DiscussioN

The economic analysis of drug therapies is
characterized by two main objectives. First, it is
concerned with both the resources invested in a
therapy and its outcomes. These are important
metrics because both patients and payers seek
predictability and clarity of expected health out-
comes. On the other hand, even when health out-

Ta6auua 4. Pa3xogu 3a mepanus Ha nauueHmu ¢ PH/MD ¢ anmepHamuBHU 3gpaBHu mexHoAo2uu

Table 4. Costs of therapy for patients with PH/MD with alternative health technologies

NekapcmBeHa | [lo3upoBka u HayuH Ha KoauuecmBo nekapcmBeH npo- | PedpepeHnmHa CmoulHocm Ha pa3xoga

mepanus npunoXkeHue gykm 3a 2oguweH uukoa, mg ueHa, AB./mg 3a 20guwiHa mepanus, AB.

Drug therapy Dosage and method of Amount of medicinal product Reference price, Cost of annual therapy,
administration per annual cycle, mg BGN /mg BGN

284 mg Ha geH 1 u 90, noc-
AegBaHo om 284 mg Ha Bceku

6 mec.
INC 852 22.46829 19 142.98

284 mg on days 1 and 90,

followed by 284 mg every 6

month
EVO 420 mg Begruk meceuro / 5040 3.17854 16 019.84

once a month

Tabauua 5. A QALY, A costs, ICER Ha anmepHamuBHUMe mepanuu 3a AeyeHue Ha nauueHmu ¢ PH/MD

Table 5. A QALY, A costs, ICER of alternative therapies for the treatment of patients with PH/MD
NAekapcmBeHa mepanus [ Drug therapy A QALY A costs, n8. | BGN ICER, nB./ BGN /QALY
INC vs. EVO +0.076 +3123.14 41 000 AB./ BGN /QALY
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HU pe3yamamu. Om gpyza cmpaHa, gopu ga ca fiCHU
3gpaBHume pe3yamamu, naameubm BuHazu >kenae ga
3Hae npegBapumenHo kakBa ueHa mpsabBa ga naamu
3a me3u pesyamamu. /1 B gBama cayyas uMeHHO npe-
ueHsBaHemo Ha cbomHoweHuemo MeXkgy pasxogume
u 3gpaBHume noa3u om AekapcmBeHama mepanus e
moBa, koemo no3BonsBa ga ce B3eme peweHue.

Bmopo, ukoHomuueckusm aHaAu3 ce 3aHumaBa ¢ us-
bopa. OckbgHocmma Ha 3gpaBHuUme pecypcu U HeBb3-
MokHocmma ga ce peumbypcupam Bcuuku cbulecm-
ByBawwu AekapcmBeHu mepanuu 3a Bcuuku nauueHmu
Hanazam HeobxogumMocmma om u3BopwBaHe Ha u3bop
Ha mepaneBmuyHO no-epukacHama u pas3xogHO no-
edpekmuBHa mepanus. CaegoBamenHo obwonpuemusim
MemogoAo2uYeH nogxog € ga Bbgam ugeHmuduuupa-
HU, U3MEPEHU, OUEHEHU U CpaBHeHU CbOmHOWweHuUsma
Ha pasxogume u 3gpaBHume nOA3U Ha aHaAuzupaHume
3gpaBHu mexHoAoz2uu 3a AeveHue Ha PH/MD

INC e pasxogHo edpekmuBHa mepanusi B cpaBHe-
Hue ¢ EVO 3a aeueHue Ha nauueHmu ¢ PH/MD B pe-
3yamam Ha nogobpeHa mepaneBmuuHa epukacHocm
U pa3ymHa UeHa 3a 20guliHa mepanusi — cmouHocm-
ma Ha ICER 41 000 AB./QALY ce Hamupa hog npaza 3a
edpekmuBHocm Ha pa3xogume, koumo e ICER < 50 000
AB./QALY, npegcmaBasBaw, mpukpamHo yBeAauueHusim
b6pymeH BompeweH npogykm (BBIM) Ha uoBek om Ha-
ceneHuemo B BoAazapus 3a npegxogHama 2oguHa.

Mpu npoBexkgaHe Ha egHONOCOYEH gemepMUHUC-
muueH aHaAu3 Ha uyBcmBumeaHocmma ¢ BapupaHe
Ha napamempume 3a pas3xogu u noA3u B goBepume-
AeH uHmepBaa + 20% okoAo cpegHama cmouHocm
Ha Bceku napamemuvp, pe3syamamume 3a ICER Ha
aamepHamuBHUME mepanuu 3a AeYeHUe Ha NauueH-
mu ¢ PH/MD He ce u3ameHam cbC cmamucmuuecku
3Ha4yumMu cmouHocmu.

Mpu npoBexkgaHemo Ha BeposmHOCMEH aHaAu3
Ha yyBcmBumenHocmma ce ycmaHoBu, ve Beposm-
Hocmma INC ga 6vge pasxogHo epekmuBHa mepa-
nus B cpaBHeHue ¢ EVO e 63%.

CunHume cmpaHu Ha u3noA3BaHus Mogen ca, ue
Bxogsawume gaHHU ca pe3yamam om npoBegeHu MHO-
20ueHmMpoBu paHgoMu3upaHu KAUHUYHU u3numBaHus.
JonbAHUMEAHO npegumcmBo e u3noA3BaHemo Ha
Mpe>koB memaaHaAnu3 u kocBeHo cpaBHeHue Ha mepa-
neBmuuHume anmepHamuBu, koemo noBuwaBa BoHW-
Hama BaAugHOCM Ha NOAyYeHUMeE pe3yAmamu.

T. Vekov et al.
Comparative analysis of therapeutic... CARDIOLOGY&
Volume 4, Number 2 + 2021 CARDIAC SURGERY

comes are clear, payers always want to know in

advance what price they must pay for those out-
comes. In either case, it is the assessment of the
cost-benefit ratio of drug therapy that allows the
decision to be made.

Second, economic analysis deals with choice.
The scarcity of healthcare resources and the inability
to reimburse all existing drug therapies for all patients
necessitate making a choice of the therapeutically
more effective and cost-effective therapy. Therefore,
a common methodological approach is to identify,
measure, evaluate and compare the cost-benefit ra-
tios of the analysed health technologies for the treat-
ment of PH/MD

INC is a cost-effective therapy compared to EVO
for the treatment of patients with PH/MD as a result
of improved therapeutic efficacy and a reasonable
cost per annual therapy — the ICER of 41,000 BGN/
QALY is below the cost-effectiveness threshold, which
is ICER < 50,000 BGN/QALY, representing a threefold
increase in per capita gross domestic product (GDP)
in Bulgaria over the previous year.

When a one-way deterministic sensitivity anal-
ysis was performed with the cost and benefit pa-
rameters varied within a confidence interval of *
20% around the mean value of each parameter, the
ICER results for the alternative therapies for treating
patients with PH/MD did not change by statistically
significant values.

A probabilistic sensitivity analysis found that INC
was 63% more likely than EVO to be a cost-effective
therapy.

The strengths of the model used are that the input
data are the result of multicentre randomised clinical
trials. An additional advantage is the use of network
meta-analysis and indirect comparison of therapeutic
alternatives, which increases the external validity of
the results obtained.
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Bonpeku moBa mogenupaHemo Ha 3gpaBHu noa-
3uU U pa3xogu 3a nepuoga caeg kpas Ha KAUHUYHUME
usnumBaHus go kpas Ha usbpaHus BpemeBu xopu-
30HM cb3gaBa u3BecmHa Hecu2ypHOCM OMHOCHO
mepaneBmuuHama edukacHocm u besonacHocm B
gbA20CPOYUEH NAGH.

Peayamamume om Hacmosiwama oueHka Ha 3gpas-
HUmMe mexHoAOz2uU, 6asupaHu Ha PCSK9 uHxubumopu,
ce nomBopkgaBam om oueHkume Ha Cbuume mexHo-
nozuu, npoBexkgaHu B8 CALLL [12] u ABcmpanus [13].

N3soau

Inclisiran e pasxogHo edekmuBHa mepanus B
cpaBHeHue c evolocumab 3a AeueHue Ha nauueH-
mu ¢ nbpBuyHa XUNEpXxoAeCMEepoAEMUS UAU CMece-
Ha gucaunugemus u Bucok cvpgeuHo-cbgoB puck B
pe3yamam Ha nogobpeHa mepaneBmuuHa edukac-
HOCM U pa3yMHa UeHa 3a 20guuwHa mepanusl.

CmolHocmma Ha CbOMHOWEHUEMO Ha goONbAHU-
meAHUme pasxogu u 3gpaBHu noA3u Ha inclisiran B
cpaBHeHue ¢ evolocumab e nog npaza 3a epekmuB-
Hocm Ha pasxogume, npegcmaBasBaw, mpukpamHo
yBeAuueHusm bpymeH BbmpeuweH npogykm Ha uvoBek
om HaceneHuemo B BvA2apus 3a npegxogHama 20-
guHa (ICER < 50 000 AB.).

Mpu npoBexkgaHe Ha BeposmHOCMEH aHaAu3 Ha
yyBcmBumenHocmma ce ycmaHoBu BeposmHocm
om 63% inclisiran ga 6bge pasxogHo epekmuBHa me-
panusi 8 cpaBHeHue ¢ evolocumab.
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TAKOLYBO KAPONOMMUOIMATUA, ACOLUMNPAHA C BEAOOPOBHA TYBEPKYNO3A
H. QoueBa, A. lMonoBa, C. bowHakoB, b. HukonoBcku, H. QumumpoB, T. BekoB

MBAA ,,Cvpue u mo3vk” — Bypeac, Boagapcku kapguonoauueH uHcmumym

Peslome. Takouybo kapguomuonamusma (KMI) npegcmaBasBa npexogHa, noHskoza gpamamuuHa
pesuoHaAHa gucdyHkuus Ha AdBama kamepa, npomuuawa ¢ KAuHUYHU, AabopamopHu u EKT gaHHu
3a ocmbp kopoHapeH cuHgpom (OKC), npu Aunca Ha ob6cmpykmuBHa kopoHapHa 6oaecm. 3a nopBu
nom mepmuHbm “takotsubo” e usnons3BaH B AnoHus npe3 1990 2. om Sato. HaumeHoBaHuemo Ha
3abondaBaHemo ce cBbp3Ba ¢ xapakmepHomo anukaAHo BanoHupaHe Ha AgBama kamepa B cucmoaa
u npuaukama My ¢ nonyAadpHus B8 Asus kanaH 3a A0B Ha okmonogu (takotsubo). 3aboasBaHemo e
nosHamo ouwie kamo cmpec-uHgyuupaHa kapguomuonamus, ,CUHgPOM Ha pasbumomo cbpue” UAu
,CUHgpOM ¢ anukaAnHo banoHupaHe”. Tpuzep ce a8g8a ,cmpecom”, koumo MoXke ga bvge ¢pusuuecku
UAU eMOUUOHaAeH, HecbpgeuHa xupypaus, mexkko 3abonaBaHe, kokauHoBa ynompeba u gp., a oCHoBHa
namo@du3uoAo2uYHa PoAsd uzgpae eHgozeHHama kamexonamuHoBa cBpbxcmumyaauus. B meguuuHcka-
ma Aumepamypa ca onucaHu peguua CAyYau Ha cmpec-uHgyuupaHa kapguomuonamus, npoBokupaHa
om 2openocoyeHume dakmopu, Ho camo eguH Ha makouybo KM, acouuupaHa ¢ 6enogpobHa myb6ep-
kynosa. B Hacmoswus kAuHUYeH cayyau npegcmaBsme MbXk Ha cpegHa Bb3pacm ¢ gokasaHa akmuBHa
b6enogpobHa mybepkyaosa, nocmbnBaw, 8 KauHukama ¢ kauHuuHu u enekmpokapguozpadcku (EKT)
gaHHU 3a ocmbp kopoHapeH cuHgpom (OKC) cbc ST-eneBauuu Ha goAHama u hpegHama cmeHa Ha
ABama kamepa. ComHeHuemo 3a OKC cbe ST-eneBauuu e omxBopaeHo caeg npoBexkgaHe Ha cenek-
muBHa kopoHapHa aHzuozpadusa (CKAT).

KalouoBu gymu: makouybo kapguomuonamus, cmpec-uHgyuupaHa kapguomuonamus, ,CUHgPOM Ha
pasbumomo cbpue”“, benogpobHa mybepkynrosa

TAKOTSUBO CARDIOMYOPATHY ASSOCIATED WITH PULMONARY TUBERCULOSIS
N. Docheva, D. Popova, S. Boshnakov, B. Nikolovski, N. Dimitrov, T. Vekov

Heart and Brain Hospital — Burgas, Bulgarian Cardiac Institute

Abstract. Takotsubo cardiomyopathy (CMP) is a temporary, sometimes dramatic regional left ventricular
dysfunction, accompanied by clinical, laboratory and ECG data of acute coronary syndrome (ACS), in
absence of obstructive coronary artery disease. The term “Takotsubo” was first used in Japan in 1990 by
Sato. The name of the disease is associated with the characteristic apical ballooning of the left ventricle
in systole and its resemblance to the popular in Asia: octopus trap (takotsubo). The disease is also known
as stress-induced cardiomyopathy, ,broken heart syndrome” or ,apical ballooning syndrome®. The triggers
are ,stress”, which can be physical or emotional, non-cardiac surgery, severe illness, cocaine use and
others, but the main pathophysiological role is played by endogenous catecholamine overstimulation. A
number of cases of stress-induced cardiomyopathy, triggered by the above factors have been described
in the medical literature, but there was only one case of Takotsubo cardiomyopathy, associated with
pulmonary tuberculosis. In the present clinical case, we present a middle-aged man with established
active pulmonary tuberculosis, admitted to the clinic with clinical and electrocardiographic (ECG) data for
acute coronary syndrome with ST elevations of the posterior and anterior wall of the left ventricle, which
was rejected after performing selective coronary angiography (SCAG).

Key words: Takotsubo cardiomyopathy, stress-induced cardiomyopathy, ,oroken heart syndrome®, pulmo-
nary tuberculosis
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BbBEOEHUE

Takouy6o kapguomuonamusima (KMI) ce cpewa
npu 1,2 u 2,2% om xopama ¢ OKC B AnoHus u 2-3%
B 3anagHume cmpaHu, kamo 90% om cAyyaume ca
Npu nocmmeHynay3aAHuU >keHu, cpegHama Bov3pacm e
okono 68 2oguHu. Cpewa ce u npu MbXe, HO CbC 3Ha-
yumeAHo no-Hucka uecmoma [3]. B BvA2apus ce cpe-
wa npu 0,22% om Bcuuku uHBa3uBHu guazHocmuku
Ha CcbpgeuHo-cbgoBama cucmema nog aHzuozpadpcku
koHmpoa u B 1,4% om nauueHmume ¢ uHBa3uBHo u3-
cnegBaHe no noBog Ha gaHHU 3a ocmbp MuokapgeH
uHdapkm. Takouybo cuHgpombm ce npegu3BukBa kak-
mo om He2zamuBHu, maka u om noAokumeAHu emouuu,
¢dusuuecku dakmopu (onepauuu, umMnAaHmMuUpaHe Ha
netcmeukop, kamacmpodga). ,Cmpecbm“ obukHoBeHo
npegwecmBa HenocpegcmBeHo ussBama Ha 3abons-
BaHemo, HO B AcHO gokasaHu cAayuyau moke ga npeg-
wecmBa 3abonsBaHemo ¢ 2 meceua [4]. Hau-uecmo
onnakBaHusma 3anouBam ocmpo u BkalouBam 2pvgHa
bonka, 3agyx u no-pagko cuHkonaaHa cumnmomamu-
ka. JuagHocmuuHuam anzopumovm BkalouBa kauHuuHa
kapmuHa, AabopamopHu uscaegBaHus, EKT, exokapguo-
2padus, Benmpukynozpadus, CKAI. Bogewa pons B
AeveHuemo Ha makouybo cuHgpoma umam meguka-
MeHmMu om 2pynume Ha ACE uHxubumopu u 6ema-
bnokepu. BadkHo 3HaueHue 3a AeveHuemo u oBaags-
BaHemo Ha ocmpama cbpgeuHa HegocmambyHocm,
go kosmo moXke ga goBege mo3u cuHgpom, umam u
guypemuuume, AeBocumeHgaH, kakmo u acucmupa-
wu ycmpoucmBa kamo Impella u gp. B Hskou cayuau
ce HabalogaBa u obcmpykuus Ha usxogHus mpakm
Ha AsBama kamepa, koemo Hanaza u3noA3BaHemo Ha
guypemuuume ga cmaBa npu noBuweHo BHumaHue
[5]. B noBeuemo cayuau nauueHmume npexkuBsaBam
ocmpama ¢asa u Bb3cmaHoBsB8am cucmoaHama cu
¢yHkuus 3a 1 go 4 cegmuuu.

B meguuuHckama aumepamypa ca onucaHu pe-
guua cAyyau Ha cmpec-uHgyuupaHa kapguomuona-
mus, npoBokupaHa om 2openocoveHume ¢akmopu,
HO camo eguH Ha makouy6o KM, acouuupaHa c be-
AogpobHa mybepkynosa [2].

MPEACTABAHE HA KAVUHUYEH CAYYAT

MNMpegcmaBave cayyal Ha 54-zoguweH MbX, Ha-
COYeH om gpyso AevebHo 3aBegeHue, kbgemo npo-
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INTRODUCTION

Takotsubo cardiomyopathy (CMP) occurs in 1.2
to 2.2% of people with ACS in Japan and 2-3% in
Western countries, where 90% of all cases are found
in postmenopausal women, with an average age of 68
years. It also occurs in men, but with a significantly
lower frequency [3]. In Bulgaria, it occurs in 0.22% of
all invasive diagnoses of the cardiovascular system
under angiographic control and in 1.4% of patients
with invasive examination due to received data that
indicates symptoms, specific for an acute myocardial
infarction. Takotsubo syndrome is caused by nega-
tive and positive emotions, physical factors (surgery,
pacemaker implantation, accident). ,Stress“ usually
immediately precedes the initial manifestation of the
disease, but in proven cases it has been documented
that stress can precede the disease by two months
[4]. Most often the complaints start acutely and in-
clude: chest pain, shortness of breath and less often
syncopes. The diagnostic algorithm includes: clinical
symptoms, laboratory tests, ECG, echocardiography,
left ventriculography, SCAG. Drugs from the group of
ACE inhibitors and beta-blockers have a leading role
in the treatment of Takotsubo syndrome. Diuretics, le-
vosimendan, and assistive devices such as Impella
and others are also important for the treatment and
management of acute heart failure that this syndrome
can lead to. In some cases, left ventricular outflow
tract obstruction has been observed, necessitating
caution with diuretics [5]. In most cases, patients ex-
perience the acute phase and restore their systolic
function in 1 to 4 weeks.

A number of cases of stress-induced cardiomy-
opathy, triggered by the above factors have been de-
scribed in the medical literature, but there was only
one case of Takotsubo cardiomyopathy, associated
with pulmonary tuberculosis [2].

CLINICAL CASE

We present a case of a 54-year-old man referred
by another medical institution, where he conducts
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Berkga AeueHue no noBog Ha akmuBHa 6eaogpobHa
mybepkyno3a (UuHmMeH3uBHa ¢asa) ¢ yemBopHa kom-
BbuHauus mybepkyrocmamuuu — emambymoA, U30oHU-
asug, pupamMnuuuH u hupasuHamug (duz. 1).

Mpugpy>kaBawume 3aboasBaHus ocBeH myb6ep-
kynozama BkalouBam u apmepuasHa XunepmoHus.
Mo noBog Ha cmsazawa 6oaka B ebpgume, usmpbn-
BaHe Ha AmBama pvka, nocaegBaw, cuHkon u peauc-
mpupaHu eAnekmpokapguozgpadcku (EKI) gaHHU 3a
ST-eneBauuu BvB II, 1ll, aVF omB. u Bucoku ocmpo-
Bopxu T-BoAHu B npekopguanHume omBexkgaHus
(due. 2), nauueHmvm e koHcyamupaH ¢ kapguoaoz u
mpaHcnopmupaH No CNeWwHOCM C peaHUMobuAa kom
OmgeneHuemo no uHBa3uBHa kapguonozus Ha MBAA
,Cbpue u Mo3bk* — Bypaac, cbC CoMHEHUE 3a ocmbp
kopoHapeH cuHgpom cbc ST-eneBauuu.

treatment for active pulmonary tuberculosis (intensive
phase) with a quadruple combination of tuberculo-
statics — ethambutol, isoniazid, rifampicin and pyra-
zinamide (Figure 1).

Another concomitant disease except tuberculo-
sis is arterial hypertension. Regarding chest tight-
ness, numbness of the left arm, subsequent syn-
cope and recorded electrocardiographic (ECG)
data for ST-elevations in II, lll, aVF leads and high
T waves in the precordial leads (Figure 2), the pa-
tient was examined by a cardiologist and transported
urgently by resuscitation vehicle to the Department
of Invasive Cardiology of MHAT ,Heart and Brain“
— Burgas with suspected acute coronary syndrome
with ST-elevations.

Quza. 1. KT-nyamozpadus Ha nauueHma, gemoHcmpu-
pawa ¢ubposHo-kaBepHo3Ha mybepkyrosa

Fig. 1. CT pulmonography of the patient demonstrating
fibrocavernous tuberculosis

®uz. 2. EKT npu npuema Ha nauueHma — HabalogaBam ce ST-eneBauuu 8 omBexkgaHrus |, lll, aVF, V3-V5
Fig. 2. ECG at the patient's admission showed ST-elevations in the Il, lll, aVF, V3-V5 leads
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MapakauHuuHUMe uscaegBaHusa ycmaHoBsBam 3a-
BuweHu cmouHocmu Ha hs-Tnl — 2290,30 pg/ml, CK-MB
— 26,2 U/L, ¢ gaHHU 3a AeBkouumo3sa u gucAunugemus.

TpaHcmopakanHama  exokapguozpadus gemoH-
cmpupa HopMaAHU pa3Mepu u obemu Ha AsBama kame-
pa, ppakuus Ha usmaackBaHe — 50% no CumncoH, anu-
kanHa guckuHesus, aneka aopmHa peaypaumauus, be3
gaHHuU 3a naeBpaneH uau nepukapgeH usauB (duz. 3).

MNMpemuHa ce kom cenekmuBHa kopoHapHa aHzuo-
epadus (CKAIN no cnewHocm, om kosmo ce ycmaHoBs-
Bam enukapgHu kopoHapHu cbgoBe 6e3 cuzgHudukaHmHu
cmeHosu. [MpoBegeHa e u aopmozpadus, kosmo nom-
BopkgaBa Aekama aopmHa pezaypaumauus u uskalouBa
Hanuduemo Ha gucekauus Ha aopmama, kakmo u BeH-
mpukynogpacdus, om kosmo ce ycmaHoBsBa xapakmep-
Hama ¢opma Ha AsBama kamepa npu makouybo cuHgpom
¢ BbanoHupaHe B8 anukaanHumMe ceameHmu (duz. 4).

B cnegBawume 48 uaca ce pesucmpupa no-
HwkeHue Ha hs-Tnl u CK-MB, u nonokumenHa EKI
guHamuka c xapakmepHa uHBepcus Ha T-BoAHUMe
B npekopguanHume omBexkgaHusa (due. 5). Exokap-
guozpadckama Haxogka He nokasa npomsHa.

MauueHmbm ocmaBa Ha AeveHue ¢ ACE uHxubu-
mop, 6ema-baokep, cmamuH, Hucka gosa guypemuk.
Cneg gexocnumaausauusima e HacouyeH omHoBo kom
cheuuaAusupaHa boAHuua 3a akmuBHO AeueHue Ha
6enogpobHU 3aboasBaHus 3a npogbAkaBaHe Ha Npo-
muBomybepkyro3HOMO AeveHue.

Mpu npocaegaBaHemo Ha nopBus Meceu, hauueH-
mbm e 6e3 onaakBaHus, ¢ HopmaaHa EKT (duz. 6) u
exokapguozpadcka Haxogka — 6e3 gaHHU 3a Hapy-
weHus B8 kunemukama Ha AsBama kamepa.

N. Docheva et al.
Takotsubo cardiomyopathy... CARDIOLOGY&
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Paraclinical studies revealed elevated values of
hs-Tnl — 2290.30 pg/ml, CK-MB — 26.2 U/L with evi-
dence of leukocytosis and dyslipidemia.

Transthoracic echocardiography showed normal
left ventricular size and volume, 50% Simpson ejection
fraction, apical dyskinesia, mild aortic regurgitation, no
evidence of pleural or pericardial effusion (Figure 3).

Urgent selective coronary angiography (SCAG)
was performed, from which epicardial coronary ves-
sels without significant stenoses were identified.
Aortography was also performed, which confirmed
mild aortic regurgitation and without aortic dissec-
tion, as well as ventriculography, which established
the characteristic shape of the left ventricle in ta-
kotsubo-syndrome with ballooning in the apical seg-
ments (Figure 4).

In the next 48 hours, a decrease in hs-Tnl and
SK-MB was registered, and positive ECG dynamics
with characteristic inversion of T-waves in the precor-
dial leads (Figure 5). The echocardiographic finding
showed no change.

The patient remained on treatment with an ACE
inhibitor, beta-blocker, statin, low-dose diuretic. After
his discharge, he was referred again to a specialized
hospital for active treatment of lung diseases to con-
tinue anti-tuberculosis treatment.

At follow-up after one month the patient had no
complaints with a normal ECG (Figure 6) and no ev-
idence of disturbances in left ventricular kinetics, at
the echocardiographic finding.

@uz. 3. TpaHcmopakanHa exokapguozpadus

Fig. 3. Transthoracic echocardiography
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®Duz. 4. Benmpukynozpadus, gemoHcmpupawa anukaaHo baaoHupaHe no Bpeme Ha AeBokamepHama cucmoaa
Fig. 4. Ventriculography showing apical ballooning during systole of the left ventricular
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Quz. 5. MHBepcus Ha T-BbaHume B npekopguaaHume omBexkgaHus

Fig. 5. ECG-inversion of the T-waves in the precordial leads

@uz. 6. HopmanHa EKT npu npocaegaBaxe

Fig. 6. Normal ECG in follow-up
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OBCb)XOAHE

Takouy6o KMI e cpaBHumeAHo HoBo 3abonsiBa-
He, onucaHo 3a npbB nom npe3 1990 2. B AnoHus om
Sato [1]. ima pasauvHu xunomesu 3a namozeHe3ama
My kamo Hau-nonyaspHume cpeg msix ca cBvp3aHu ¢
kamexonaMuHepz2uyHa cBpbxcmumyAauusi, Cnasbm
Ha kopoHapHume apmepuu u ocmpa MukpoBacky-
AapHa gucoyHkuusi, npuyuHeHu om ¢usuyecku uAu
NCUXUYEH cmpec, Cepuo3Ho 3abonsBaHe uAu smpo-
2eHHo npegusBukaHa. ViMeHHO kamexonamuHepauu-
Hama cBpobxcmumyaauusi ce npegnoAaza, Ye uma
Bogewo 3HaueHue. B nogkpena ce s8a8am no-Buco-
kume HuBa Ha kamexonamuHu, omkpumu B kpbBma
npu me3u nauueHmu, kakmo u gaHHume 3a ycnew-
Hama uHgykuus Ha makouybo cuHgpom npu nAbxoGe,
nogAaoXkeHu Ha mexkok ¢usuuecku cmpec. Epekmom
Ha agpeHaAuH u HopagpeHaAuH Bopxy knemkume ce
uspasaBa B8 obpamuma ¢okanHa muouumonusa, koH-
mpakuuoHHa Hekpo3a u MmoHOHykAeapHa uHduAmpa-
uus. MNMo-uecmomo 3acs2aHe Ha anekca Ha asBama
kamepa bu mMo2A0 ga ce 0bAcHU u ¢ no-Bucokama
2bcmoma Ha cumnamukycoBu BaakHa B masu 30Ha
[6]. Docma no-pagko Mozam ga 6bgam 3acezHamu
gpyau 30HU Ha muokapga — mozaBa 2o0Bopum 3a ¢o-
kanHa, 6basanHa u cpegHokamepHa ¢popma [7]. Koako-
mo go noAoBomo pasnpegeneHue Ha 3aboasBaHemo,
cowecmByBa xunomesama, Ye ecmpozeHbm pegy-
uupa cumnamukycoBama cmumyaauus, a Auncama
My Bogu go eHgomeaHa gucodyHkuus. Auncama my
npu >keHu B mMeHonay3a obscHsBa u no-Bucokama
yecmoma npu max [8]. lNMpu koHkpemHus nauueHm He
ychaxme ga ycmaHoBum gpye npoBokupaw, ¢pakmop,
ocBeH benogpobHama mybepkynosa. [pegnonaza
ce, ue Bpbakama mexkgy cmpec-uHgyuupaHama KMI1
u mybepkynosama e cBobpsaHa ¢ no-Bucokume HuBa
Ha HopagpeHaAuH B nAa3mama Ha me3u hauueHmu 6
cpaBHeHue cve 3gpaBu xopa.

3a nocmaBgaHe Ha guagHo3ama makouybo KM
ce usnoan3Bam moguduuupaHume Kkpumepuu Ha
Mayo Clinic, koumo BkalouBam:

1. TpaHaumopHa xunokuHe3us, akuHe3us, gucku-
Hes3us Ha cpegHUme ce2aMeHmu Ha Cbpuemo, CbC UAU
6e3 obxBawaHe Ha copgeuHus Bpbx, kamo 3acezgHa-
mume yyacmbuu Ha HapyweHa kuHemuka ce npoc-
mupam omBvg cbomBemHama 3a gageHa kopoHapHa
apmepus 30Ha.

N. Docheva et al.
Takotsubo cardiomyopathy... CARDIOLOGY&
Volume 4, Number 2 + 2021 CARDIAC SURGERY

DiscussioN

Takotsubo CMP is a relatively new disease,
first described in 1990 in Japan by Sato [1]. There
are various hypotheses about its pathogenesis, the
most popular of which are related to catecholami-
nergic overstimulation, coronary artery spasm and
acute microvascular dysfunction caused by physical
or mental stress, serious illness or iatrogenic. It is
catecholaminergic overstimulation that is thought to
be of leading importance. The higher levels of cate-
cholamines found in the blood of these patients, as
well as the date of successful induction of Takotsu-
bo syndrome in rats that has been put under severe
physical stress, support the above allegation. The
effect of adrenaline and noradrenaline on cells is
expressed in reversible focal myocytolysis, contrac-
tile necrosis and mononuclear infiltration. The more
frequent affecting of the left ventricular apex could
also be explained by the higher density of sympa-
thetic fibers in this area [6]. Other areas of the myo-
cardium can be affected much rarely — then we are
talking about focal, basal and mid-ventricular form
[7]. As for the sex distribution of the disease, there
is a hypothesis that estrogen reduces sympathetic
stimulation, and its absence leads to endothelial
dysfunction. lts absence in menopausal women also
explains their higher frequency [8]. In the specific
patient, we were unable to identify any provoking
factor other than pulmonary tuberculosis. The asso-
ciation between stress-induced CMP and tuberculo-
sis has been suggested to be associated with higher
levels of norepinephrine in these patients’ plasma,
compared to healthy subjects.

The modified Mayo Clinic criteria are used to di-
agnose Takotsubo CMP, which include:

1. Transient hypokinesia, akinesia, dyskinesia
of the middle segments of the heart, with or without
coverage of the apex of the heart, as the affected
areas of impaired kinetics extend beyond the relevant

area for a given coronary artery.
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2. Aunca Ha obcmpykmuBHa kopoHapHa Boaecm
U AUNca Ha pynmypupana amepockaepomuuHa naaka.

3. HoBonosBuau ce ST-T-npomeHu (ST-eneBauuu
u/unu He2zamuBupaHe Ha T-BbAHUME) UAU yMeEpPEHO
noBuweHue Ha MPONOHUHa.

4. Aunca Ha ¢peoxpoMouumom uAu muokapgum.

Hawusm nauueHm omeoBaps u Ha uyemupume
kpumepus: munuuHu anukanHa guckuHesus; Aunca
Ha obcmpykmuBHa kopoHapHa 6oaecm; noBuuieHu
mapkepu 3a muokapgHa Hekpo3a — ocobeHo hs-Tnl,
Ha ¢oHa Ha EKI npomeHu u nonokumeaHa guHamuka
¢ uHBepcus Ha T-BoAHUmMeE; Aunca Ha kpumepuu 3a
Muokapgum npu Haau4vue Ha nomBbpgeH cheuudu-
yeH benogpobeH npouec om KAUHUYHU, napakAUHUY-
Hu, obpasHu uscaegBaHus u gokasaHa upe3 gupekm-
Ha Mmukpockonus u ¢ kyamypeaeH pacmexx uHdekuus
¢ Mycobacterium tuberculosis. Ha 6azama Ha me3u
apeymeHmu gonyckame HaAuvue Ha NPUYUHHO-CAEg-
cmBeHa Bpvaka Mexkgy berogpobHama mybepkyaosa
U copgeyuHomo 3abonsBaHe.

3 AKAIOYEHUE

KoM Hacmosuius MomeHm ca nybaukyBaHu no-
Beue om 1000 cbobweHusa 3a cAydau Ha makouyb6o
KMT, acouuupaHa ¢ pasAuvHu cmpecoBu dakmo-
pu — emMouuoHaAHuU, ¢usuyecku, xupypauuHa Hame-
ca U gpyau, HO Npu Hawusi NAUUEHM He ycnsxme ga
ugeHmuduuupame HUMO eguH om msx. beaogpob-
Hama mybepkyno3a obukHoBeHo He ce cuuma 3a
yecmo cpewaHa npudyuHa 3a makouybo KMI, moxke
6u nopagu Auncama Ha gocmambyHO gaHHU 3a KoH-
kpemHa Bpov3ka mexkgy gBeme, koemo BeposmHo ce
gbAKUu U Ha O2paHuUYeHoOmoO pasnpocmpaHeHue Ha
mybepkynozama 8 Hawu gHu. Bonpeku moBa uma
Hakonko gokaaga B meguuuHckama Aumepamypa,
koumo npegnonazam kopenauusma mexkgy gBeme,
ocHoBaBauku ce Ha me3ama 3a cBpbxekckpeuusma
Ha HopenuHe¢puH npu mybepkyno3Ho GoAHUME U
namodusuonozuama Ha makouybo KMI. Basupauku
ce Ha moBa Hue 3akalouaBame, ye 6enrogpobHama
mybepkyno3a Moke ga bbge Bb3amMokeH mpuzep 3a
makouy6o KMII, npu cna3BaHe Ha kpumepuume 3a
nocmaBsHe Ha masu guazHo3sa.

B Aumepamypama e onucaH eguH nogobeH kau-
HuuyeH cAyyal Ha makouy6o KMII, acouuupaHa c
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2. Lack of obstructive coronary disease and lack
of ruptured atherosclerotic plaque.

3. The newly formed ST-T changes (ST elevations
and/or negation of T waves) or moderate increase in
troponin.

4. Lack of pheochromocytoma or myocarditis.

Our patient meets all four criteria: typical apical
dyskinesia; lack of obstructive coronary heart dis-
ease; increased markers of myocardial necrosis - es-
pecially hs-Tnl on the background of ECG changes
and positive dynamics with inversion of T-waves; lack
of criteria for myocarditis in the presence of specific
pulmonary process confirmed by clinical, paraclini-
cal, imaging studies and Mycobacterium tuberculo-
sis infection proven by direct microscopy and culture
growth. Based on these arguments, we assume the
existence of a causal link between pulmonary tuber-
culosis and heart disease.

CoONCLUSION

To this date, more than 1,000 reported cases
of Takotsubo CMP have been published, associ-
ated with various stressors — emotional, physical,
surgery, etc., but we have not been able to identify
any of them in our patient. Pulmonary tuberculosis
is not generally considered as a common cause
of Takotsubo CMP, perhaps due to a lack of evi-
dence for a specific link between the two, which
is probably due to the limited spread of tubercu-
losis today. However, there are several reports in
the medical literature that suggest a correlation
between the two, based on the thesis of norepi-
nephrine overexcretion in patients with tuberculo-
sis and the pathophysiology of Takotsubo CMP.
Based on this, we suggest that pulmonary tuber-
culosis may be a possible trigger for Takotsubo
CMP, when this diagnosis is in compliance with

the established criteria.
A similar clinical case of Takotsubo CMP as-
sociated with pulmonary tuberculosis has been de-



benogpobHa mybepkynosa. Llupokama egama om
acouuupaHu npoBokupawu ¢akmopu npegnoaaza
MyAmuemuoAo2uyeH xapakmep Ha 3aboasBaHemo.
TBvpge BvamokHO e u benogpobHama mybepkynosa
ga e eguH om me3u npoBokupawu dakmopu. Ham-
pynBaHemo Ha no-2onsm cBemoBeH kauHuueH onum,
kakmo u npozpecom B pasbupaHemo Ha nhamoze-
He3ama Ha 3abonsBaHemo B caegBawume Hskoako
20guHu, BeposmHo we paswupu owe noBeue no3Ha-
Huemo 3a Bpvakama Ha makouybo kapguomuonamu-
fima ¢ pasAuUYHU gpyau 3aboasBaHusl.

N. Docheva et al.
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scribed in the literature. The wide range of associ-
ated provoking factors suggests a multi etiological
nature of the disease. It is quite possible that pul-
monary tuberculosis is one of these provoking fac-
tors. The accumulation of more global clinical ex-
perience, as well as progress in understanding the
pathogenesis of the disease in the next few years, is
likely to further expand the knowledge about the re-
lationship of Takotsubo cardiomyopathy with various
other diseases.

Busavorpad®ua | REFERENCES:

1. Sato H., Tateishi H., Uchida T. et al. Takotsubo type cardiomyopathy due to multivessel spasm in Clinical Aspect of
Myocardial Injury: From Ischaemia to Heart Failure. (ed.) Haze K, Hon M Kodama KTokyo: Kagakuhyouronsya, 1990:
56-64.

2. Ha JH, Lee H, Park YJ et al. Takotsubo cardiomyopathy caused by pulmonary tuberculosis: a case report. Tuberc
Respir Dis (Seoul). 2014;77(1):24-27. doi:10.4046/trd.2014.77.1.24

3. Schneider B., Athanasiadis A., Sechtem U. Gender-Related differences in Takotsubo Cardiomyopathy. Heart Failure
Clinics. 2013;9(2): 137-146. doi:10.1016/j.hfc.2012.12.005.PMID23562114.

4. MapueB, C. Cmpec-uHgyuupaHa (makouy6o) kapguomuonamus 8 Boazapus. 12-2oguwHo npocnekmuBHO npoyyBaHe.

5. International Expert Consensus Document on Takotsubo Syndrome (Part Il): Diagnostic Workup, Outcome, and
Management. Jelena-Rima Ghadri, llan Shor Wittstein, Abhiram Prasad, Scott Sharkey, Keigo Dote, Yoshihiro John
Akashi, Victoria Lucia Cammann, Filippo Crea, Leonarda Galiuto. Eur Heart J, 2018;39(22), 2047-2062. https://doi.
org/10.1093/eurheartj/ehy077

6. Dorfman TA, Iskandrian AE. Takotsubo cardiomyopathy: state-of-the-art review. J Nucl Cardiol. 2009; 16(1):122-34

7. Ghadri, Jelena-Rima & Wittstein, llan & Prasad, Abhiram & Sharkey, Scott & Dote, Keigo & Akashi, Yoshihiro &
Cammann, Victoria & Crea, Filippo & Galiuto, Leonarda & Desmet, Walter & Yoshida, Tetsuro & Manfredini, Roberto
& Eitel, Ingo & Kosuge, Masami & Nef, Holger & Deshmukh, Abhishek & Lerman, Amir & Bossone, Eduardo & Citro,
Rodolfo & Templin, Christian. (2018). International Expert Consensus Document on Takotsubo Syndrome (Part I):
Clinical Characteristics, Diagnostic Criteria, and Pathophysiology. Eur Heart J, 39. 10.1093/eurheartj/ehy076.

8. Kaski JC. Cardiac syndrome X in women: the role of oestrogen deficiency. Heart. 2006; 92(suppl 3):iii5-iii9.

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

(=] Agpec 3a kopecnoHgeHuus: [=] Correspondence author:
g-p Hamaaus CmedaHoBa JoueBa Dr Nataliya Stefanova Docheva
MBAA ,Cbpue u mo3bk* Heart and Brain Hospital
yA. ,CmedaH CmambonoB” N¢ 73 73, Stefan Stambolov Str.
8000 Bypaac BG — 8000 Burgas
men: 056 / 703 003 tel.: +359 56 / 703 003
e-mail: natalia_do4eva @abv.bg e-mail: natalia_do4eva @abv.bg

21 <<




=
=
=
=
=
£
(3]
=
=
o
=
-
=
o
=
~
[
N
[
@
-
(1]
=
(=]
=
—
(]

H. AoueBa u gp.
KAPAMOAOT A & TEVAR npu nayuexm...
KAPAMOXMPYPT A Tom 4, Bpod 2 - 2021

TEVAR NMPU NAUUNEHT C NOKPUTA PYMNTYPA HA AHEBPU3MA HA TOPAKAAHA AOPTA
CAEQ NAY NAACTUKA HA AOPTHA KOAPKTALIUA

H. Jo4eBa, H. QumumpoB, C. QumoB, E. AHacmacoB, Ba. KopHoBcku, T. BekoB

MBAA ,,Covpue u Mosvk“ — Bypzac, Bbazapcku kapguoroz2uyeH uHcmumym

Peslome. Koapkmauusma Ha aopmama € egHo om Hau-yecmume koH2eHUmaAHU 3aboAsBaHus Ha Cbp-
geuHo-cbgoBama cucmema. CocmaBasBa 5-8% om Bcuuku BpogeHu cvpgeuHu maapopmauuu. Yecmo-
mama Ha usoaupaHume ¢opmu e 3 Ha 10 000 >kuBu pakgaHus. TouHusm mexaHusbm Ha Bb3HukBaHe
e Bce owe HeusBecmeH, HO noBeuemo xunomesu BkalouBam abHopmeH kpbBomok B obaacmma Ha
ductus arteriosus uau abHopMeH v2bA MeXkgy gykmyca u aopmama, koumo Bogsm go HamaneH kpvBo-
mok npe3 wvHmMa u nomeHuuupam obpa3syBaHemo Ha cmeHo3a. [pyau xunomesu BkAlouBam abHOpMHO
pasnpocmpaHeHue Ha gykmaaHa mvkaH B aopmama (ekmonuuHa gykmaaHa mvkaH), kosmo Bogu go
obpasyBaHemo Ha cmeHomuueH yyacmbk. TepaneBmuuHomo noBegeHue npu koapkmauus Ha aopmama
e onepamuBHO u uHMepBeHUUoHaAHO. Yecmo gbA20CPOUHO YCAOKHEHUE Om onepamuBHOMO AeueHue e
obpasyBaHemo Ha aHeBpuamanHoO paswupeHue BbB uau okono kopuzupaHus yvacmuvk. C HapacmBaHe-
mo Ha pa3mMepume Ha aHeBpu3mama ekcnoHeHuuaAHo HapacmBa u puckbm om pynmypa Ha aopmama.
MNMocaegHama ce acouuupa ¢ MHo20 Bucoka cmbpmHocm, npegBug Ha koemo Yyecmo nauueHmume He
gocmuzam go 3BeHama 3a chewHa MeguuuHcka nomouw.. B Hakou cayuau pynmypama moXe ga ce ozpa-
Huyu om okoAHume mbkaHu, koumo Bv3npensmcmBam ekcaHzBuHauusma (0be3kbpBsBaHemo) — m.Hap.
nokpuma pynmypa, a 3abaBeHusm kpvBomok B8 pynmypupasama 3oHa no3BoasBa obpasyBaHemo Ha
npucmeHHa mpombo3a. C HacmoAwus KAUHUYEH cAydal npegcmaBsme 64-zoguweH MbXk ¢ nokpuma
pynmypa Ha aHeBpu3ma Ha gecueHgeHmHa aopma, koimo B MuHaAomo e npembpnsA aopmonAacmuka
¢ Dacron-nay no noBog Ha koapkmauus Ha aopmama. lNpoBegeHo e ychewHo eHgoBackyaapHo AeueHue
Ha mopakaAHa aopma € umMnAaHmauusa Ha eHgonpomesa (TEVAR).

KnalouoBu gymu: nokpuma pynmypa, aHeBpu3ma Ha gecueHgeHmHa aopma, koapkmauus Ha aopmama,
Dacron nau naacmuka, eHgoBackyaapHo AeveHue Ha mopakaAHa aopma ¢ UMNAaHmauusi Ha eHgonpomesa

TEVAR IN PATIENT WITH COVERED RUPTURE OF A THORACIC AORTIC ANEURYSM
FOLLOWING PATCH PLASTIC OF AN AORTIC CAORCTATION.

N. Docheva, N. Dimitrov, S. Dimov, E. Anastasov, V. Kornovski, T. Vekov

»,Heart and Brain“ Hospital — Burgas, Bulgarian Cardiac Institute

Abstract. The coarctation of the aorta is one of the most frequent congenital diseases of the cardiovascular
system. It constitutes between 5% and 8% of all congenital heart malformations. The frequency of the isolated
forms is 3 in every 10 000 live births. The exact mechanism of this disease is still an enigma. However, most
hypothesis suggests an abnormal blood flow in the area of ductus arteriosus or abnormal angle between
the ductus and the aorta, which leads to reduced blood flow through the shunt and potentiate the formation
of the stenosis. Another theory postulates abnormal extension of ductal tissue into the aorta (ectopic ductal
tissue), which leads to developing of an aortic obstruction. The treatment of this condition could be surgical
or interventional. Formation of aneurysm in the corrected zone of the aorta is the most prevalent long-
term complication of the surgical treatment. The risk of aneurysm rupture increases exponentially with the
aneurysm dimensions. The rupture of the thoracic aortic aneurysm is associated with very high mortality and
very few patients are usually admitted alive to the emergency care units. In some cases, the rupture can
be limited by the surrounding tissues, which reduce the exsanguination — so called “covered rupture”. The
diminished blood flow in the ruptured zone allows formation of a parietal thrombosis. In this clinical case we
present a sixty-four-year-old man with covered rupture of the descending aorta. The patient is with known
Dacron-patch surgical treatment due to a coarctation of the aorta at young age. A successful endovascular
treatment (TEVAR) was performed with implantation of an endoprosthesis.

Key words: covered rupture, aneurysm of the descending aorta, coarctation of the aorta, Dacron-patch
plastic, endovascular treatment of thoracic aorta with implantation of an endoprosthesis
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BbBEOEHUE

Koapkmauusma Ha aopmama e egHO om Hau-
yecmume koHzeHUMaAHU 3aboAsBaHus Ha cbpgeu-
Ho-cbgoBama cucmema u cbcmaBasBa 5-8% om
Bcuuku BpogeHu cobpgeuHu mMaadopmauuu, kamo
yecmomama Ha usoAupaHume ¢opmu e 3 Ha 10 000
»kuBu pakgaHus [1]. TouHusm mexaHu3bM Ha Bob3HUK-
BaHe e Bce owe HeusBecmeH, HO noBeuemo xuno-
me3u BkalouBam abHopmeH kpbBomok 8 obaacmma
Ha ductus arteriosus uau abHopmMeH babA MeXkgy gyk-
myca u aopmama, koumo Bogsm go HamaneH kpbBo-
mok npe3 wbHMa U homeHuuupam obpasdyBaHemo
Ha cmeHo3a, a cnopeg gpyau Xxunomesu ce gbAKU Ha
abHOpPMHO pasnpocmpaHeHue Ha gykmaaHa mubkaH
B8 aopmama (ekmonuuHa gykmanHa mvkaH), Bcaeg-
cmBue Ha koemo ce obpa3dyBa cmeHomuueH yuyac-
mok [2]. Koapkmauusima Ha aopmama e wecmomo
no yecmoma koHzeHUmMaAHo 3aboAasiBaHe Ha copgeu-
Ho-cbgoBama cucmema. Cuuma ce 3a komnaekcHa
bonecm Ha cbgoBeme, kamo Hau-vyecmo 3acsiza 30-
Hama gucmanHo om a. subclavia sinistra. AeueHuemo
BkalouBa omBopeHa onepauusi uAu uHmepBeHuuo-
HaneH nogxog upe3 BanoHHa aHzuonaacmuka UAU
cmenmupaHe [5]. XupypauuHusm memog e BbBegeH
3a npvB nom npe3 1944 2oguHa, kamo ommozaBa ca
paspabomeHu Hakoako mogudukauuu, koumo Bkalou-
Bam: pesekuus u aHacmomo3sa kpau ¢ kpau, nau aH-
2uonaacmuka, uHmMepno3uuusa Ha npomesHa npucag-
ka u gpyau [6]. DopmupaHemo Ha aHeBpuama Ha uAu
okono msscmomo Ha koapkmauus e ycaokHeHue, koe-
mo ce cpewa yecmo cAaeg kopekuusi Ha aopmHa ko-
apkmauus, kamo uecmomama caeg 6aAoHHa aHau-
onanacmuka e om 4 go 12% [6], a npu uanoA3BaHemo
Ha Dacron nau moXke ga gocmuzgHe go 90% [7]. Yc-
AOKHEHUssIMa Ha aopmHume aHeBpuamu ca ¢yHkuus
Ha pa3mepa u ckopocmma Ha HapacmBaHemo um,
kamo npu gocmuezaHe Ha 6 cm B8 guamemuvp, puckom
om pynmypa HapacmBa go 3,6% zoguwHo [8]. C yBe-
AuvyaBaHemo Ha pasmepume Ha aHeBpuamama ekc-
NOHeHuuaAHo HapacmBa u puckbm om pynmypa Ha
aopmama. MocaegHama ce acouuupa ¢ MHO20 Buco-
ka cmbpmHocm, nopagu koemo yecmo nauueHmume
He gocmuzam go 3BeHama 3a cnewHa MeguuuHcka
nomouw, [3]. B Hakou cayuau pynmypama moxe ga ce
oz2paHuuu om okoAHUme movkaHu, koumo Bvb3npensm-
cmBam ekcaHzBuHauusma (obeskbpBaBaHemo) -

N. Docheva et al.
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INTRODUCTION

The coarctation of the aorta is one of the most
frequent congenital diseases of the cardiovascular
system. It constitutes between 5 and 8% of all con-
genital heart malformations. The frequency of the
isolated forms is 3 in every 10,000 live births [1].
The exact mechanism of this disease is still an enig-
ma. However, most hypothesis suggests an abnor-
mal blood flow in the area of ductus arteriosus or
abnormal angle between the ductus and the aorta,
which leads to reduced blood flow through the shunt
and potentiate the formation of the stenosis. Anoth-
er theory postulates abnormal extension of ductal
tissue into the aorta (ectopic ductal tissue), which
leads to developing of an aortic obstruction [2]. The
aortic coarctation is sixth in frequency congenital
cardiovascular disease. It is considered as a com-
plex vascular condition which affects the zone distal
from a. subclavia sinistra. The open operation and
the interventional approach through balloon angio-
plasty or stenting are the two types of treatment [5].
The surgical method was performed for first time
in 1944. Since then, there are modifications of the
method which include: resection and subsequent
end-to-end anastomosis, patch angioplasty, interpo-
sition of prosthesis and others [6]. Aneurysm for-
mation at the site, or close to the coarctation, is a
common complication, with frequency between 4%
and 12% after balloon angioplasty [6]. The preva-
lence of this complication can reach 90% when Da-
cron-patch is used during surgery [7]. Complications
of aortic aneurysm depend on the size and the rate
of enlargement. With reaching 6 cm in diameter, the
risk of rupture is about 3.6% per year [8]. The risk of
aneurysm rupture increases exponentially with the
aneurysm dimensions. The rupture of the thoracic
aortic aneurysm is associated with very high mortal-
ity and very few patients are usually admitted alive
to the emergency care units [3]. In some cases, the
rupture can be limited by the surrounding tissues,
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m.Hap. nokpuma pynmypa, a 3a6aBeHusm kpbBomok
B8 pynmypupanama 3oHa no3BoasBa obpasyBaHemo
Ha npucmeHHa mpombo3sa [4]. PynmypupaHemo Ha
aHeBpu3ma Ha gecueHgeHmMHama aopma e yacm om
ocmpus aopmeH cuHgpom, kamo cbcmaBasBa okono
30% om Bcuuku pynmypu Ha 2pbgHama aopma. ToBa
CbCmosiHUe e ¢ MHO20 Bucoka cmbpmHoCcm — oko-
N0 76% npe3 nopBume 24 yaca om ocmpomo Ha-
vano [1], a cnopeg Hakou aBmopu gocmuza go 97%
[3]. Mo masu npuyuHa camo egHa mManka yacm om
me3u nauueHmu gocmugam go chewHume Megu-
uuHcku 3BeHa. CvanacHO nocaegHume eBponeucku
npenopbku 3aameH cmaHgapm 3a nocmaBsHe Ha
guazHo3ama aHeBpuama u pynmypa Ha mopakaaHa
aopma e komnlomvpHomomozpadckama aopmozpa-
¢us (KT aopmozpadus), a ocHoBeH memog Ha u3-
6op npu nogxogawa aHamomus e eHgoBackyaapHo-
MO AeuUeHue C UMNAaHMupaHe Ha cmeHm-2padm
(TEVAR) [1]. 3a npbB nom npe3 1997 2. Semba u
koA. usnons3Bam eHgoBackynapHo neueHue — TEVAR
Ha pynmypupana aHeBpu3ama Ha mopakaaHa aopma
npe3 mpaHcdpemopaneH gocmon [10]. JaHHUMe om
ny6aukyBaHume gokaagu nokasBam cugHudukaHmHo
no-Hucka 30-gHeBHa cmbpmHocm, no-Hucka yecmo-
ma Ha muokapgeH uHdpapkm, UHCYyAM U napanAeaus,
cnpamo omBopeHama onepauus hpu hauueHmu c
pynmypupana aHeBpu3ma Ha gecueHgeHmHa aopma,
AekyBaHu ¢ TEVAR [5].

KAVHWYEH cAYYAl

MNMpegcmaBame cayuas Ha 64-2oguweH MvXk, noc-
mobnuA B KauHukama no kapguoxupypausi Ha MBAA
,LCbpue u Mo3vk” — Bypzaac, mpaHchopmupaH ¢ pea-
HUMOBUA NO cnewHocm, HacoueH om gpyz2o AeuebHo
3aBegeHue, kbgemo ce npeseHmupa ¢ noBpbwaHe Ha
kpvB u kpvBHU cvcupeuu. C aHaMHECMUYHU gaHHU
e 3a mexXko ¢usuuecko HamoBapBaHe npegxogHus
geH, no Bpeme Ha koemo ycemua paskbcBawa cuaHa
2pbgHa bonka. MogobeH enu3og Ha xemMamemesa, HO
6e3 npoBokupawo ¢pusuvecko HamoBapBaHe, nauueH-
mbm e umaA npegu 5 2oguHu, no noBog Ha koemo e
6un npuem B KauHuka no BbmpewHu 6oaecmu, kb-
gemo ca npoBegeHu ¢ubpozacmpockonus u ¢ubpo-
BpoHxockonusi, om koumo He e omkpum uamouHuk Ha
kopBeHe. Om MuHanama aHamHe3a cmaBa sicHo, ue
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which reduce the exsanguination — so called “cov-
ered rupture”. The diminished blood flow in the rup-
tured zone allows formation of a parietal thrombosis
[4]. The descending aortic aneurysm rupture is part
of an acute aortic syndrome, which encompasses
up to 30% of all thoracic aortic ruptures. The mortal-
ity reaches 76% in the first 24 hours after the onset
of the symptoms [1]. According to some authors the
mortality is up to 97% [3]. Hence a small number of
patients are presented in the emergency units. Ac-
cording to the last European guidelines, the method
of choice for diagnosing a thoracic aortic aneurysm
and rupture is computed tomography angiogram of
the aorta (CT aortography). When the anatomy is
suitable, the method of choice for treatment is en-
dovascular approach with implantation of a stent-
graft (TEVAR) [1]. The first endovascular treatment
(TEVAR) for ruptured aortic thoracic aneurysm was
performed through transfemoral access by Semba
and colleagues in 1997 [10]. The published data
from reports shows a significantly lower 30 — day
mortality, lower frequency of myocardial infarction,
stroke and paraplegia after TEVAR, compared to an
open surgery [5].

CLINICAL CASE

We present you a sixty-four-year-old man, who
was referred to the clinic of cardiac surgery of
“Heart and Brain” hospital Burgas by another med-
ical centre. In the latter the patient was admitted
with an anamnesis of vomiting of blood and blood
cloths. The day before hospitalization the patient
felt severe tearing chest pain during a heavy phys-
ical exertion. Five years prior, the patient had been
admitted at a clinic of internal diseases, because
of similar episode of hematemesis, which was not
provoked by physical exertion back then. A fibro-
gastroscopy and fibrobrocolonoscopy were done,
without locating the source of hemorrhage. The pa-



Ha 20-zoguwHa Bv3pacm npu npoBexkgaHe Ha npodu-
AakmuuyeH npeaaeg € pesucmpupaHa bescuMnmomHa
apmepuaAHa XunepmoHusi CbC CMOUHOCMU Ha apme-
puanHomo Haas2aHe Hag 200/100 mm Hg. B xoga Ha
guazHOCmMuYHOMO ymouHsiBaHe Ha emuoAo2usima Ha
apmepuaAHama xunepmoHusi e ycmaHoBeHa koapk-
mauus Ha aopmama, kosmo BnocaegcmBue e nekyBa-
Ha onepamuBHo upe3 nau nnacmuka ¢ Dacron.

Mo Bpeme Ha agmuHucmpupaHe B KauHukama
nauueHmbm e B yBpegeHo 0bWOo CbCmosHUE, HO
CbC cmabunHa xemoguHamuka, pumMuYHa copgeyHa
geuHocm ¢ yecmoma 88 ygapa 8 MuHyma u apmepu-
aAHO HaasizaHe 170/100 mm Hg (usmepeHo Ha gBe-
me pbue), ACHU CbpgeuHu moHoBe, 6e3 npubaBeHu
wymoBe, CbC CUMEemPUYHU U 3anas3eHu nyacauuu Ha
gocmbnHUMe apmepuu Ha kpaliHuuume. Om npoBe-
geHama enekmpokapguoepama (EKI) ca ycmaHoBe-
HU cuHycoB pumbm, XOpu3oHmMaAHa enekmpuuecka
nosuuus, 6e3 penoAspu3aUUOHHU NPOMEHU.

Exokapguozpadusma, npoBegeHa go Ae2AOMO
Ha 6oaHus, paskpuBa 3anaseHa nomneHa ¢yHkuus
Ha AsBama kamepa ¢ ¢ppakuus Ha usamaackBaHe 61%
no Simpson, 6e3 ceameHmMHu HapyweHus 8 kuHemu-
kama, 6e3 3Hauumu kAanHU Ae3uu, HeguAamupaHu
geCHU cbpgeyHu KyxuHu cobc 3anaseHa ¢yHkuus Ha
gacHama kamepa, 3ana3eHu paaMmepu Ha npokcuman-
Hama yacm Ha acueHgeHmHama aopma, 6e3 namo-
AO2UYeH 2pagueHm B gecueHgeHmHama aopma.

Om AabopamopHume u3caegBaHusi e BugHo, ue
nauueHmbm e ¢ gaHHU 3a Aeka HopmouumHa, Hop-
MOXPOMHa aHemusi npu xemo2A0buH 110 g/L, xunoka-
Auemus u xunomazHesuemus. OcmaHaAume uscaeg-
BaHusi He noka3Bam omkAoHeHuUsI.

Om npoBegeHama no cnewHocm KT aopmo-
2padus ce Busyaausupa nokpuma pynmypa Ha
aHeBpu3ama Ha gecueHgeHmHa aopma, 3anouyBawa
gucmanHo om a. subclavia sinistra. AHeBpuamama
e AokaausupaHa nhapaBepmebpasHo C npucmeHHa
mpomMbomuuHa maca u pasmepu 52/48/47 mm. lo
X0ga Ha gecueHgeHmHama aopma ca ycmaHoBeHu
MHOXkecmBo kaauueBu naaku, nokaAusupaHu noumu
uupkymdpepeHmMHo, Hau-CUAHO u3pa3eHu B obaacm-
ma Ha pynmypama (¢ue. 1).

Ha cBukaHus cvpgeueH ekun (Heart team) ca
0bCbgeHU CbCMOsHUEMO Ha nauueHma u mepa-
neBmuyHume Bb3moXkHocmu, kamo nogpobHo ca
pasanegaHu noA3ume u puckoBeme om Bb3mMoXk-
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tient has got medical history of a surgical repair of
aortic coarctation with Dacron-patch method. The
disease was suspected during a prophylactic ex-
amination when an asymptomatic arterial hyperten-
sion was diagnosed with values exceeding 200/100
mm Hg.

When admitted, the patient was evaluated to be in
a poor general condition with stable hemodynamics,
rhythmic heartbeat with frequency of 88 beats per
minute, arterial blood pressure 170/100 mm Hg, mea-
sured on both hands, absence of heart murmurs and
symmetric peripheral pulses on all the extremities.
The electrocardiography (ECG) showed sinus rhythm
with horizontal electric position and absence of repo-
larization alternations.

The bedside echocardiography revealed a pre-
served ejection fraction of the left ventricle (61%
measured by the method of Simpson), normal seg-
mental kinetics, intact valve apparatus, normal di-
mensions of the right chamber with normal systolic
function, normal dimensions of the ascending aorta
and absence of pathological gradient in descend-
ing aorta.

The laboratory results showed a normocytic, nor-
mochromic anemia with hemoglobin of 110 g/L, a
hypokalemia and hypomagnesemia. The rest of the
results were in the referential values.

An emergency CT aortography was made.
The latter visualized covered rupture of an aneu-
rysm, localized in the descending aorta, distal to
a. subclavia sinistra. The aneurysm was located
paravertebrally with parietal thrombotic mass and
dimensions of 52/48/47 mm. Multiple calcified
circumferential plagues were visualized in the de-
scending aorta, mostly concentrated near the rup-
ture (Figure 1).

Different treatment approaches were discussed
by the Heart team. The benefits and risk were con-

sidered given the possible treatment options. Due to
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HUMe Memogu Ha AeveHue. NpegBug yBpegeHomo
0obwo cbcmosHue u 3aBuweHus onepamuBeH puck
(EuroSCORE Il — 4,83%), npu nogxogswa aHamomus,
ce B3ema peweHue 3a eHgoBackynapHOo AeueHue
— TEVAR, B cneweH nopsigbk, C UEA U30AUpaHe Ha
aHeBpuamanHusi yuacmovk ¢ nokpumama pynmypa om
cucmemHomo kpoBoobpaweHue u ueHmpaausupaHe
Ha kpbBomoka.

the severe condition of the patient and increased op-
erative risk — 4.83%, estimated via EuroScore Il and
the suitable anatomy, a decision for urgent endovas-
cular treatment (TEVAR) was taken. The aim of the
treatment was to isolate the aneurysm sac from the

systemic circulation and to centralize the blood flow.

Qua. 1. KT aopmozpagdus, Ha kosmo ce Busyaausupa nokpuma pynmypa Ha aHeBpusama Ha mopakaAHa aopma
u pekoHcmpykuus Ha aopma (BgscHO)

Fig. 1. Computed tomographic angiography of the aorta, visualizing the covered rupture of the thoracic aortic aneurysm.
On the right side is showed a reconstruction of the aorta

Mog obwa aHecmesus u caeg nogzomoBka Ha
onepamuBHOMO noAe e ocuz2ypeH omBopeH gocmbn
go a. femoralis communis dextra. MocpegcmBom ge-
CeH paguaneH gocmvbn e BvBegeH guazHOCMuueH
kamemovp BvB Bv3xogawa aopma. Caeg nyHkuus u
nocregBawia nocaegoBamenHa guaamauus Ha a.
femoralis dextra go 20 Fr e BvBegeH Extra stiff wire
(ekempa mBopg) Bogau. Mo nocAaegHus ce naacupa
BvBekgawa cucmema ¢ npomesa Valiant Thoracic
N30/30/200. Caeg no3uuuoHupaHe Ha cmeHm-zgpad-
ma HenocpegcmBeHo cAeg ocmuyMa Ha a. carotis
communis sinistra u nokpuBaHe Ha ocmuyma Ha a.
subclavia sinistra 3a ocuzgypsBaHe Ha onmumanHa
3axBawawa 30Ha, € Nnpegnpuemo UMNAaHMupaHe Ha
eHgonpome3sama.

>> 26

Under a general anesthesia and after preparation
of the operating field, an open access to the right
common femoral artery was achieved. After intro-
ducing a sheat through the right radial artery, a “pig-
tail” catheter was positioned in the ascendent aorta,
through which a contrast imaging of the thoracic aorta
could be performed during the procedure. After punc-
ture and subsequent dilation to 20 Fr of a. femoralis
commuinis dextra, an Extra stiff guidewire was intro-
duced. Through the latter an introducing system with
an endoprosthesis Valiant Thoracic N30/30/200 was
advanced and positioned directly after the ostium of
a. carrotis communis sinistra, covering a. subclavia
sinistra to ensure optimal landing zone. An expansion
of the stent-graft followed.



MocmnpouegypHusm aHzauozpadcku pesyamam
nokasa ueHmpaAusupaHe Ha kpvBomoka u uskalou-
BaHe Ha 30Hama Ha pynmypupasama aopma (due.
2). Caeg usBekgaHe Ha BvBerkgawama cucmema u
BvacmaHoBsBaHe Ha uenocmma Ha demopasHama
apmepus, nauueHmbm e HacmaHeH B OmgeneHue
NO peaHuMauusi U UHMeH3UBHO AeveHue 3a akmuBHO
HabalogeHue npe3 caegBawume 24 yaca.

MpoBegeHama konmpoaHa KT aopmozpadus pas-
Kpu onmumaAHO no3uuuoHUpaHe Ha cmeHm-2padma,
nokpuBaw, aHeBpuamaAHomo paswupeHue Bkalouu-
meAHo pynmypama, kamo ce Bu3syaausupa eHgoauuk
mun IV (¢uz. 3). MocaegHusM e ¢ gobpa npozHo3a
u Bucoka uecmoma Ha cnoHmaHHO obpamHo pa3Bu-
mue caeg Bo3acmaHoBsaBaHemo Ha koa2yaauuoHHUS
cmamyc. B noBeuemo cayyau He Hanaza AEeYEHUe,
ocBeH ako He ce HabalogaBa paswupsBaHe Ha aHe-
Bpusmama npu npocaegsiBaHe.

MERL HEERT AND'E

"
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The postprocedural aortography revealed isola-
tion of the rupture from the systemic circulation and
restoration of the blood flow (Figure 2). After removing
the introducing system and restoring the integrity of
the femoral artery, the patient was submitted in an
intensive care unit for 24 hours.

The subsequent control CT — aortography showed
a properly positioned stent graft, covering the aneu-
rysm and the rupture, an endoleak type IV was diag-
nosed (Figure 3). The prognosis of the latter is fa-
vorable — it frequently resolves spontaneously after
restoration of clotting status. In most cases it does
not require treatment unless expansion of aortic an-

eurysms is observed during follow up.

@uz. 2. MNMocmaBsHe Ha eHgonpomesama nog peHmzeHoB koH-
mpoA; ¢ YepBeHo e ombeAs3aHa 3oHama Ha pynmypa. Ha nocaeg-
Hama cHumka ce BusyaAusupa umnAaHmupaHusim cmeHm-zpadm

Fig. 2. Introduction of TEVAR under fluoroscopy. The location of
the endoleak is marked with red. On the last picture is visualized
the implanted stent-grafts
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PaHHuasm nocmonepamuBeH nepuog npomuuya
npu cmabuAHa xemoguHamuka. MauueHmom e ge-
Xxocnumaau3upaH Ha 6-usi nocnpouegypeH geH B no-
gobpeHo 0bwo cbCcmosHUE C onmuMu3upaHa Megu-
kameHmo3Ha mepanus 3a goma.

Ha nopBus meceu creg uHmepBeHuusma e npo-
BegeHa koHmpoaHa KT aopmogzpadusi ¢ uen npocae-
gsaBaHe Ha eHgoaulka u pasmepume Ha aopmHama
aHeBpusma. Npu nocregHomo ckaHupaHemo He e Bu-
3yanusupaH BbmpeweH Auuk (pue. 4). YemaHoBeHa
€ onmumaAHa no3uuus u ¢pyHkuusa Ha eHgonpomesa-
ma ¢ usoAupaHe Ha kpbBomoka om aHeBpu3amanHus
yuyacmok, kolmo He ce penepody3upa.

OBCb)XXOAHE

TepaneBmuuHomo noBegeHue npu nauueHmMu ¢
koapkmauus Ha aopmama moXke ga e kapguoxupyp-
2UYHO C NpUAa2aHe Ha pasAuYHU mexHuku Ha omBo-
peHa onepauus U eHgoBackyrapHo — upe3 banoHHa
aHzuonaacmuka uAau cmeHmupaHe. dbA2ocpouHume
nocmnpouegypHU ycAokHeHuUs u npu gBama nogxoga
BkalouBam nepcucmupawa apmepuasHa Xunepmo-
Husl, CbpgeyHa HegocmambuHOCm, kOopoHapHa ap-
mepuanHa boaecm, pekoapkmauusi, aHeBpuaManHo
paswupeHue Ha UAU OkoAno mscmomo Ha kopekuusi.
AHeBpuamama B 30Hama Ha koapkmauus e Hau-onac-
Homo ycAoXkHeHUe, koemo Hocu puck om >kuBomo3sac-
mpawaBawa pynmypa. Yecmomama Ha nocmonepa-
muBHUMe aopmHu aHeBpu3amu Bb3Ausa Ha 0kono 5-9%,
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Qua. 3. KoHmpoaHa KT aopmozpagus. Cbc cmpenka e
ombensizaHa 3oHama Ha eHgoAuuk

Fig 3. Control CT-aortography. The zone of endoleak is
marked with an arrow

In the early postoperative recovery phase,
the patient was in stable hemodynamics. At sixth
post-procedural day the patient was discharged with
improved general condition and optimized medical
treatment.

A control CT aortography was performed on the
first month after discharge to follow-up the endoleak
and aneurysm dimensions. The imaging study re-
vealed absence of endoleak and optimal position and
function of the endoprosthesis with unreperfused and

isolated aneurysm sac (Figure 4).

DiscussioN

The treatment approaches for aortic coarcta-
tion may be open surgery with various techniques
or endovascular through balloon angioplasty or
stenting. Both treatments are characterized with
long-term post-procedural cardiovascular com-
plications including systemic hypertension, heart
failure, coronary artery disease, re-coarctation,
aortic aneurysm at or near to the correction site.
Aneurysms in the region of coarctation is the most
dangerous complication, which carries a risk of
life-threatening rupture. The frequency of postop-
erative aortic aneurysm formation is between 5%



kamo npu u3noa3BaHe Ha Dacron-nay msa € MHO20
no-Bucoka [9]. @opmupaHemo Ha nocmonepamuBHa
aHeBpusma e cBvp3aHo ¢ yHacAegeH gedekm, koumo
Bogu go dpasmeHmupaHe Ha enacmuyHume BaakHa B
Megusma Ha Cbga U HamaneH bpou aaagkomyckyaHu
knemku. ToBa ce cBbp3Ba ¢ HapyweHa apxumekmo-
Huka Ha cbgoBama cmeHa u ¢ HamaneHa pe3ucmeHm-
Hocm koM cucmemMHOMO Haas2aHe, koemo om cBos
cmpaxa Bogu go guanamauus Ha aopmama. Mo-uecmo
ce HabalogaBam ¢ysudpopmeHu aHeBpuamu, 3anoyBa-
wu om aHacmomo3ama mMexkgy hpomesama u 3gpaBa-
ma aopmHa movkaH [11]. Pynmypama Ha aHeBpu3ma
Ha gecueHgeHmHama aopma e >kuBomosacmpauwaBa-
wo cvbbumue ¢ MH020 Bucoka cmbpmHocm. B Hskou
cAydau okoanHama cveguHumenHa mokaH Bo3npensam-
cmBa ekcaHzBuHauusma u no3BoasBa obpasyBaHemo
Ha mpombo3a — ¢opmupa ce nokpuma pynmypa [4].
Ocmpama pynmypa kAUHUYHO ce MaHupecmupa c
mpuaga om 6oaka, nyacupawa mMaca (npu pynmypa
no xoga Ha abgoMuHaAHama aopma) U XUnomOHuUs,
gokamo nokpumama pynmypa moXe ga uma XpoHu4eH
xog, ussBsBauw, ce eguHcmBeHo ¢ bonka B 3acesHama-
ma obaacm. Bonpeku ue AeueHuemo Ha koapkmauus
Ha aopmama B kpamkocpoueH naaH B 2oAaM npoueHm
€ ycnewHo, Bcuuku mes3u nayueHmu umam Heobxo-
gumocm om BHUMameAHo u cmpukmHO gbA20CPOYHO
npocAegsiBaHe ¢ 02Aeg 3HaYUMOCmmMa U Yecmomama
Ha kbcHume ycaoXkHeHus [12].

OcHoBeH memog 3a guazHocmuka Ha aHeBpus-
Ma u pynmypa Ha gecueHgeHmHa aopma e KT-aop-
mozpadusma. lNocaegHama paskpuBa HuBomo Ha

N. Docheva et al.
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®Duz. 4. KoHmpoaHa KT aopmozpagus — pekoHcmpykuus

Fig. 4. Control CT-aortography with reconstruction of the
aorta

and 9% of the treated patients and is significant-
ly more feasible after Dacron-patch plastic [9].
Formation of postoperative aneurysm is related
to inherited defect, which leads to disruption of
elastic fibers in tunica media of the blood ves-
sel and decreased vascular smooth muscle cells
density. This leads to impaired vessel wall ar-
chitectonics and reduced resistance to systemic
pressure, which causes dilation of the aorta. Fusi-
form aortic aneurysm is more common at the site
between prosthetic patch and normal aortic tissue
[11]. Rupture of aneurysm of the descending aor-
ta is life threatening event with high mortality rate.
In some cases, the perivascular connective tissue
prevents the exsanguinations and enables the co-
agulation processes to build up a parietal thrombo-
sis — a covered rupture is formed [4]. Acute rupture
is often presented with the triad of pain, pulsatile
mass (in abdominal aortic rupture) and hypoten-
sion, whereas the covered rupture may have chron-
ic appearance, manifesting only with pain in the
affected area. Although coarctation treatment can
be successful in short terms, a careful follow up
evaluation is necessary, considering the frequency
of long-term complications [12].

Method of choice for diagnosis of an aneurysm
and rupture of the descending aorta is the CT aor-
tography. The latter reveals the site of rupture, the
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pynmypama, 2oAeMuHama Ha aHeBpuamanHus cak u
HaAu4YUemo Ha npucmeHHa mpombo3a, kakmo u aHa-
momuyHume ocobeHocmu, BadkHu 3a usbopa Ha me-
paneBmuuHa cmpamezus. OnepamuBHomo AeueHue
C UHMepno3uuus Ha npomeseH gpadm, Bonpeku ue
ce cMama 3a mpaguuuoHeH memog Bce owe ocmaBa
npegu3BukamencmBo. EHgoBackyaapHusm nogxog ¢
uMnAaHmupaHe Ha cmeHm-gpadm upe3 mpaHcde-
MopaneH gocmbn no3BoasBa epekmuBHo reueHue Ha
nokpuma pynmypa Ha mopakaAHa aHeBpusma 6e3 ga
ce Hanaza mopakomomus, kaamnupaHe Ha aopma-
ma u kapguonaeaus. OcBeH moBa, AumepamypHume
gaHHU noka3Bam u 3HauumenHo no-Hucka 30-gHeB-
Hama cMmbpmHocm npu TEVAR (18,9%) cnpsmo me3u,
AekyBaHu ¢ omBopeHa onepauus (33,3%), kakmo u
no-Hucka yecmoma Ha nocmonepamuBHume 6eno-
gpobHU ycAoXkHeHuUs,, ocmpa b6vbpeuHa Hegocma-
mbyHocm U no-kpamwvk 6oAHUYEH npecmou [13].

YcaokHeHusma, koumo Hau-vyecmo ce Habalo-
gaBam npu mo3u Bug AeueHue ca eHgoauukoBeme,
koumo ce npegcmaBsm kamo penepdy3usa Ha aHeB-
puamanHus cak, cAeg UMNAGHMUpPaHe Ha cmeHm-2pa-
¢éma. Te ca u Hau-yecmama npuyuHa 3a peuHmep-
BeHuuu, koumo ce Hanazam npu 45% om cayyaume
[3]. Mpu Hawusa nauueHm e peaucmpupaH eHgoAulk
mun [V, koumo e eguH om Hau-psgko cpewaHume
Aukaku ¢ uyecmoma okono 0,3%, gbmkaw, ce Ha
nponyckAauBocm Ha eHgonpomes3ama u Hau-yecmo
mbpnu obpamHo pa3zBumue [14], He HaAa2aWwo peuH-
mepBeHuus, kakmo ce HabalogaBa u npu konkpem-
Husi KAUHUYEeH cayvaul.

M3bopbm Ha eHgoBackynapHO AeueHue npu Ha-
Wwus nauueHm e cbobpaseH ¢ kpumuyHomo cocmos-
Hue, ¢ Bucokus onepamuBeH puck u ¢ hogxogswama
aHamomus. TEVAR e cBbp3aH ¢ no-kpamvk 60AHU-
UeH npecmou, no-Hucka paHHa nocmonepamuBHa
cMbpmHocm u no-manka kpbBo3azyba, goakawa ce
Ha AeuyeHuemo, Ho u3uckBa MyamugucuunAuHapeH
onumeH ekun u gobpa Ao2ucmuka.

Busanorpadna | REFERENCES

size of aneurysm sac and the presence of mural
thrombosis, as well as anatomical features, which
are crucial for the treatment selection. Although
operative treatment with interposition of prosthetic
graft is considered as a traditional method, it re-
mains a challenge. Endovascular treatment with
implantation of stent-graft through transfemoral
access allows effective treatment of covered rup-
ture of the thoracic aorta with no need of thora-
cotomy, aortic cross-clamping and cardioplegia.
Furthermore medical reports prove that the 30-
day mortality rate is significantly lower in TEVAR
procedure (18.9%), compared to open surgery
(33.3%), as well as lower rate of postoperative
pulmonary complications, acute kidney injury and
a shorter hospital stay [13].

Endoleaks are the most common complications
with endovascular treatment, which are presented
as reperfusion of the aneurysm sac after stent-graft
implantation. They are the most frequent cause for
reintervention reaching up to 45% of the cases [3]. An
endoleak type IV was observed in our patient, which is
rarely encountered with frequency of 0.3%. The latter
is due to porosity of the stent-graft and most often
resolves without any treatment [14], as it was in our
patient.

The patients critical state, high operative risk
and suitable anatomy were the reasons to select the
endovascular approach. TEVAR is characterized by
shorter hospital stay, lower postprocedural mortality
rates and reduced blood loss. However, this approach
requires an experienced multidisciplinary team and

an excellent logistics.

1. https://www.escardio.org/Guidelines/Clinical-Practice-Guidelines/Aortic-Diseases

2. https://emedicine.medscape.com/article/895502-overview
3. https://www.ncbi.nim.nih.gov/pmc/articles/PMC5829733/#B001
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DOAMUAHA XUMNEPXOAECTEPOAEMUA - KOTA A MUCAUM 3A HEA?
A. MonoBa', H. oueBa’, C. BowHakoB', 4. CumoBa?***, H. QumumpoB'?°, T. BekoB>*

'"MBAA ,,Cvpue u mo3vk” — bypeac, 2MBAA ,,Cvpue u mo3vk” — lreBeH
3MeguuuHcku yHuBepcumem — lreBeH, “Bvazapcku kapguoozuueH uHemumym

Peslome. QamuaHama xunepxonecmeponemus (DX) e HacaegcmBeHo 0bycAoBeHo, Hau-uecmo aBmo-
30MHO-gOMUHaHMHO 3aboAsBaHe, xapakmepusupawo ce ¢ Bucoku HuBa Ha 0bwus XOAECMEPOA U no-
CheuuanHo Ha XoAecmepoAa ¢ Hucka nabmHocm (LDL), m.Hap. ,Aow XxonecmepoA’, Bogewo go no-paHHa
u3sBa Ha cbpgeyHo-cbgoBu 3aboasBaHus (cbgoBa amepockaeposa, MuokapgeH uHdapkm) chpsamo ob-
wama nonyAauus. Auncama Ha gocmambuHa UHGOpMuUpaHoCcm Ha MeguuuHckume cneuuaaucmu Bogu
go 3abaBsHe B guazHOoCmMuuupaHemo U AeyeHuemo Ha moBa 3aboasBaHe, koemo e npegnocmaBka 3a
yBeAauueHama yecmoma Ha CbpgeuHo-cbgoBume ycAoKHEHUS Npu MAagu nauueHmu. B Hacmoswus
kauHuueH cayyau npegcmaBsamve Mok Ha 46-2oguwHa Bb3pacm ¢ usBecmHa ucxemuuHa boaecm Ha cobp-
uemo om 20guHu, nocmbnBaw, 8 OmgeneHuemo no uHBa3uBHa kapguonozus Ha MBAA ,Copue u Mo3bk"”
3a nopBu nom no noBog Ha nopegeH ocmuvp MuokapgeH uHdapkm (OMW) cbec ST-eaeBauuu, npu koumo
Bbnpeku Haauvuemo Ha Bcuuku Heobxogumu kpumepuu 3a damuAHa xunepxorecmeporemusi, makaBa
guazHo3a He e nocmaBeHa B npogbakeHue Ha 15 20guHu.

KalouoBu gymu: ¢amunHa xunepxonecmepoAeMus, 0CMbp kopoHapeH CUHgPOM, 0bul, xonecmepoA, LDL
peuenmopu, LDL xonecmepoa, cyxokuAHU kcaHmomu
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FAMILIAL HYPERCHOLESTEROLEMIA — WHEN SHOULD WE CONSIDER IT?
D. Popova’', N. Docheva', S. BoshnakoV', I. Simova?®*, N. Dimitrov"??, T. Vekov**

"“Heart and Brain“ Hospital — Burgas, **Heart and Brain“ Hospital — Pleven
SMedical University — Pleven, “Bulgarian Cardiac Institute

Abstract. Familial hypercholesterolemia (FH) is a hereditary condition, most often autosomal-dominant trait
that is characterized by high levels of cholesterol, especially low-density lipids (LDL) that cause premature
cardiovascular conditions (atherosclerosis, myocardial infarction) compared to healthy individuals. The
lack of awareness among medical specialists leads to late diagnosis and treatment with cardiovascular
complications mainly affecting young patients. In the current case report we present a 46-year old male
with coronary artery disease diagnosed years ago, admitted to the Interventional cardiology department
of Heart and Brain hospital due to a consecutive acute myocardial infarction with ST-elevations. Despite
the presence of all of the required criteria, familial hypercholesterolemia was not diagnosed for 15 years.

Key words: familial hypercholesterolemia, acute coronary syndrome, cholesterol, LDL receptors, LDL-
cholesterol, tendon xanthomas

BbBEOEHUE INTRODUCTION

CobpgeuHo-cbgoBume 3aboasBaHus ce s8a8am npu- Cardiovascular disease cause 66% of all deaths
YuHa 3a cMbpm hpu 66% om Bcuuku cMbvpmHU cAayuyau  in Bulgaria, which is equal to 71,000 fatal cases per
B cmpaHama Hu, koemo ce paBHsBa Ha 71 000 cmopm-  year [1]. Coronary artery disease has the greatest
HU cAyyas 2oguwHo [1]. Cpeg max Hal-2onam gsA 3ae-  share with its risk factors like age, sex, arterial hy-
Ma kopoHapHama 6oaecm, yuumo ocHoBHU puckoBu  pertension, diabetes, dyslipidemias, smoking, obesity
¢dakmopu ca Bv3pacm, NoA, apmepuanHa XunepmoHus, and heredity.
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3axapeH guabem, gucaunugemus, mlomloHonyweHe,
3amAbcmsBaHe U HacaegcmBeHa obpemeHeHocm.

(MamunHama xunepxonecmeponemus (PX) e Hau-
wupoko pasnpocmpaHeHOMOo 2eHemuyHO 3abonsBaHe
B cBema. Oonku ce Ha 2eHHa mymauusi B ocHOBHuU-
me ek3oHu, kogupawu cuHmesa Ha BakHu npomeuHu,
yyacmBawu B cmpykmypama Ha LDL peuenmopu-
me (LDLR) ApoB, PCSK9 uau LDL peuenmop Apo1
(LDLRAP1). ToBa obycnaBs m.Hap. kaacuuecka ¢opma
Ha X, npu kosmo uma gokasaHa 2eHHa Mymauus.
MpoyuBaHus npu noBeue om 69 000 nauueHmu B OaHus
u HugepnaHgus obaue gokazBam, ue Bonpeku HaAuvue-
mo Ha u3sBeHa kauHuuHa kapmuHa (pa3Buma kopoHap-
Ha U/uAu MO3bYHOCbgoBa Boaecm), Mymauus He Moxke
ga ce gokaxke [1]. Emo 3awo 2eHemuuHume gedekmu,
Bogewu go ®X, ce knacudpuuupam kamo kaacuuecku
u Heknacuuecku — uau makuBa, koumo Bce owe He ca
onucaHu. B nocaegHus cayual 208opum 3a Hekaacuye-
cka ¢opma Ha X, npu kosmo He Moke ga ce ycma-
HoBu koHkpemHa mymauus Bbnpeku usnoA3BaHemo Ha
cbBpemeHHUMEe guagHoCmuyHU Memogu. Ta ce cpewa
npu 10 go 40% om cayvaume. ToBa obycaaBs eeHemuu-
Husi noAuMopdu3bM npu moBa 3aboasBaHe. Emo 3awio
BvBerkgaHemo B ekegHeBHama kauHuuHa npakmuka
Ha 2eHemuyHO mecmBaHe He ce npenopbuBa.

OX 3acseza npubAusumenHo 10 MAH. gywu B cBe-
moBeH mMawab [2]. Bbnpeku ycmaHoBeHus 2eHemuueH
noAumopdusbM ce HabalogaBa ugeHmuuHa kAauHuuHa
ussBa, gonrkawa ce ocHOBHO Ha CbpgeuHo-CbgoBu,
MO3b4YHOCbgoBu u nepudpepHocbgoBu yCcAoKHEHUS.
MauueHmume ce kamezopusaupam kamo Xxemepoau-
2omu u xomo3uzomu B 3aBucumocm om 2eHemuYHus
BapuaHm. Xemepo3uzomHama ¢opma ce cpewa no-
yecmo 1:500 go 1:250 gywu B cBema u obukHoBe-
HO Nnpu Hesa cbgoBume ycAaoXkHeHuUs ce HabalogaBam
cneg 30-zoguwHa Bv3pacm 3a pasauka om XOMO3U-
2omHama, kosmo e uskalouumenHo psgko cpewaHa —
1:1 000 000. KauHuuHama u3aBa npu Hes obukHoBeHo
e B gemcka uau loHowecka Bvapacm [3, 4, 5].

CowecmByBam 5 muna damuaHa gucAunugemust
kamo ¢amuaHama xunepxorecmepoAemMus ce omHacs
kbm mun 2 [6]. Hau-uecmo cpewaHusm BapuaHm e
Mymauus 8 peuenmopume 3a LDL [7]. XonecmepoAbm
ce cuHmesupa B uepHus gpob ¢ nomMowma Ha eH3uma
xugpokcumemua-aaymapuA koeHsum A pegykmasa [8].
HopmanHo xonecmepoabm ¢ Hucka nabmHocm (LDL)
uupkyaupa B kpbBma okoao 2 gHu u nonoBuHa, cBop3-
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Familial hypercholesterolemia (FH) is the most
common genetic disorder in the world. It is caused
by a mutation in the main exons that code the syn-
thesis of important proteins that make up the LDL
receptors (LDLR), ApoB, PCSK9 or LDL-recep-
tor-Apo1(LDLRAP1). This is the etiology of the so
called classic type of FH in which a genetic mu-
tation can be observed. Studies with more than
69 000 patients in Denmark and Netherlands how-
ever showed that despite the presence of all clin-
ical features (coronary/cerebral artery disease), a
mutation cannot always be found [1]. That is why
genetic defects that lead to FH are divided into
classic and atypical (without known mutations). In
the present case, the patient had an atypical form
of FH since no mutation was diagnosed despite us-
ing modern diagnostic approaches. This type can
be found in 10 to 40% of all cases and explains the
genetic polymorphism of the disorder. Hence, the
use of genetic testing in everyday practice is not
recommended.

FH affects nearly 10 million people in the world
[2]. Regardless of the genetic polymorphism the clin-
ical features are the same — mainly cardiovascular,
neurological and peripheral artery diseases. Patients
are categorized as heterozygous or homozygous de-
pending on their genetics. The heterozygous type is
more frequent and affects 1:500 to 1:250 people in the
world and vessel disorders develop around 30 years
of age. In contrast the homozygous is type is very rare
and affect 1:1,000,000 people and symptoms occur
during childhood [3, 4, 5].

Five types of familial dyslipidemia exist and
FH is part of type 2 familial dyslipidemia [6]. The
most common cause is an LDL receptor mutation
[7]. Cholesterol is synthesized in the liver by the
hydroxy-methylglutaryl-CoA reductase enzyme [8].
Physiologically LDL circulates in blood for two days
and a half before binding to the LDL receptors of
the hepatocytes and thus being eliminated from
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Ba ce LDL peuenmopu B uepHogpobHume kaemku,
kamo no mo3u HauuH ce ycBosBa u ce npemaxBa om
kpbBoobpaweHuemo. Mpu OX uma HamareHo koauuec-
mBo uAu Aunca Ha LDL peuenmopu, nopagu koemo
LDL uupkyAaupa no-gbAa2o u ce omaaza B cmeHume Ha
cbgoBeme, kamo Bogu go amepockaeposa. Mpu OX
ce 3acszam Hal-uecmo kopoHapHume cbgoBe B no-
paHHa Bv3pacm cnpsamo obuiama nonyaauus, koemo
om cBos cmpaHa Bogu go cmeHokapgus uAu ocmup
MuokapgeH uHdapkm. Mo AumepamypHU gaHHU hauu-
eHmume ¢ gebuHumuBHa uau BeposmuHa (OX umam
okono 13 go 20 nomu no-Bucok puck om kopoHapHa
6onecm B cpaBHeHue ¢ me3u, koumo ca ¢ BbamorkHa
makaBa cnopeg Dutch Lipid Clinical Network Criteria.
Kom guagHozama (X moke ga HuU Hacouam He
camo AabopamopHUmMe gaHHU 3a gucAunugemusi, HO
cowo u ¢dusukanHomo uscregBaHe, koemo omkpuBa
npu 20-40% om nauueHmMume Namo2HOMOHUYHUME 3a
3abonaBaHemo cyxoXkuAHU kcaHmomu [9]. Mozam ga ce
omkpusm owe u kcaHmenaamu uau apkyc kopHeaauc.

KAVHWYEH CAYYAI

MNMpegcmaBave cayuyau Ha 46-2oguweH MoK C U3-
BecmHa ucxemuuHa boaecm Ha Cbpuemo, nocmbnBawl
3a nopegeH nbm B omgeneHue no uHBa3uBHa kapguono-
2us. Ha 31-2oguwHa Bv3pacm nauueHmbm e npeXkuBsa
ocmup MuokapgeH uHpapkm (OMW) Ha npegHama cme-
Ha Ha AsBama kamepa, koumo e AekyBaH ¢ pubpuHoausa
u cAeg yecmaHoBeHa gBykaoHoBa kopoHapHa boaecm e
npoBegeHa cnacumenHa (rescue) nepkymaHHa aHeauo-
naacmuka (PCIl) ¢ umnaaHmauus Ha gBa megukameHm-
usnbuBawu cmeHma Ha LAD. Nem meceua no-kbcHo e
ocbwecmBeHa baAoHHa guAamauus Ha Cbama apme-
pus no noBog Ha uHCmMeHmM pecmeHo3a. Ha 38-2oguwHa
Bv3pacm e npexkuBsa Bmopu OMW Ha gonHama cmeHa
Ha nsBama kamepa, kolmo e mpemupaH ¢ uMnAaHma-
uust Ha cmeHm Ha LCx. Mo Bpeme Ha npouegypama e
ycmaHoBeHa u uHcmeHm okay3usa Ha LAD, kosmo Bno-
cnegcmBue e mpemupaHa C UMNAaHmMauusi Ha Megu-
kameHm-usaouBaw, cmeHm. Ha 41-2oguwHa Bob3pacm
nauueHmvm ce npeseHmupa ¢ peuuguB Ha cmeHokapg-
Hama cumnmomMamuka, nopagu koemo e ocbwecmBeHa
nopegHa kopoHapozpadus, om kosmo ce ycmaHoBsBam
oknygupaHa LCx, HoBu cugHupukaHmHu cmeHo3u Ha LM/
LAD, D1 u uHcmeHm pecmeHo3a Ha LAD. CmeHo3ume
Ha LM/LAD u D1 ca mpemupaHu ¢ umnaaHmauus Ha gBa
MegukameHm-u3AbuBawu cmeHmMa, a UHCMeHm okAay3u-
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the blood flow. In FH there is an insufficiency or a
complete lack of LDL receptors which cases LDL to
circulate longer and deposit inside the blood ves-
sels leading to atherosclerosis. The first affected
vessels in FH happen to be the coronary arteries
which gives rise to angina pectoris and myocardi-
al infarctions. According to literature data, patients
with “probable/definitive” FH have 13 to 20 times
greater risk of coronary artery disease compared to
those with “possible” as categorized by the Dutch
Lipid Clinical Network Criteria.

In diagnosing FH not only the clinical laborato-
ry results should be taken into account but also the
physical examination which can reveal tendon xan-
thomata in 20-45% [9]. Xanthelasma and arcus cor-

nealis can also be found.

CLINICAL CASE

We present a 46-year old man diagnosed with
coronary artery disease admitted to the department
of Interventional cardiology. At 31 years of age the
patient suffered from an acute myocardial infarction
(AMI) affecting the anterior left ventricle (LV) wall
which was treated with fibrinolysis and after being
diagnosed with two vessel disease had a rescue per-
cutaneous coronary intervention (PCI) and two drug
eluting stents (DES) were inserted inside LAD. Five
months later, a percutaneous balloon angioplasty was
performed because of an in-stent restenosis. At 38
years of age, the patient suffered a second AMI - to
the inferior LV wall and had a DES implanted to the
LCx. During the procedure, a stent occlusion of the
LAD was observed which was treated with the inser-
tion of another stent. At 41 years, the patient had an
angina pectoris episode and a new angiography was
performed. It found an occlusion of the LCx and new

hemodynamically significant stenoses in LM/LAD, D1



ama — ¢ banoHHa guaamauus. Meceu, no-kbcHo e um-
naaHmupaH cmeHm u Ha RCA.

MoBogom Ha nocaegHama xochumaausauus e
mpemu muokapgeH uHbapkm covc ST-eneBauuu —
m.e. peuHpapkm B 3o0Hama Ha cmap ¢ Aokauusi goAa-
Ha cmeHa Ha AdBama kamepa.

Mpugpy>kaBawume 3abonsBaHus BkalouBam ap-
mepuanHa XxunepmoHus cbc 3agoBoaumeneH meguka-
MeHmMo3eH koHmpoA Ha kpbBHOMO HaAsi2zaHe u guUCAU-
nugemusi, 3a kosmo npuema podyBacmamuH 20 mg,
Ho ¢ HeonmumaneH edpekm. OcBeH npugpy>kaBawume
3abonaBaHus, puckoBume dakmopu 3a ucxemuuHa 6o-
Aecm Ha cbpuemo BkalouBam owe miomloHonyweHe u
damuaHa obpemeHeHocm — bawama Ha nauueHma e
¢ npexkuBsH OMW Ha 47-2oguwHa Bv3pacm.

Om ¢usukanHus cmamyc ce ycmaHoBsB8am ma-
xukapgus, maxunHes, usnomeHa koka u MmHokecmBo
cyxokuAaHu kcaHmomu no kpatHuuume (due. 1).

Om AabopamopHume uscAaegBaHusa e ¢ gaHHU 3a
3aBuweHu mapkepu Ha muokapgHa Hekpo3sa, noBuwe-
Ha kpvoBHa 3axap U gucAunugemus ¢ HUBo Ha obui
xonecmepon 3,54 mmol/l; LDL — 2,38 mmol/l (npu
mapz2emHu cmouHocmu Ha LDL nog 1,4 mmol/l).

Om enekmpokapguozpamama (EKI') ca peaucmpu-
paHu ST-eaneBauuu BwB: II, lll, aVF omB. ¢ peuunpoyHu
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and LAD in-stent restenosis. LM/LAD and D1 were
treated by implanting two DES and the LCx occlusion
was treated with a balloon angioplasty. A month later,
a DES was implanted to the RCA.

During the last hospital admission, a third AMI
was diagnosed — affecting the inferior LV wall.

Past medical history included appropriately con-
trolled arterial hypertension and dyslipidemia treat-
ed with rosuvastatin 20 mg without reaching target
cholesterol levels. Other risk factors included smok-
ing and heredity — the patient’s father had an AMI at
47-years of age.

The physical examination revealed tachycardia,
tachypnea, diaphoresis and multiple tendon xan-
thomata located along the extremities (Fig. 1).

Lab results showed elevated myocardial necro-
sis markers, high blood glucose and dyslipidemia
with a total cholesterol — 3.54 mmol/Il, LDL — 2.38
mmol/l (with target values of LDL — less than 1.4

mmol/l).

Qua. 1. CyxokuaHu kcaHmomu

Fig. 1. Part of patient’s tendon xanthomata
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ST-genpecuu B I, aVL, V1-V6 omB. Exokapguozpadus-
ma e C gaHHU 3a MekguHHa cucmonHa AeBokamepHa
¢dyHkuus, opopmeHa cenmoanukanHa aHeBpuama, cee-
MeHMHU HapyweHus B kuHemukama u aekocmeneHHa
MumpaaHa u mpukycnugaaHa peaypaupauusi.

Mpegnpuema e CKAI no cnewHocm C gaHHU 3a
cybmomanHa okaysus Ha RCA (¢uz. 2), koamo e pas-
peweHa ¢ nepkymaHHa aHzuonaacmuka ¢ umMnAaH-
mauus Ha MegukameHm-usabuBaw, cmeHm. Busyaau-
3upa ce u XxpoHuuHama okay3usi Ha LCx.

The ECG revealed ST-elevations in leads II, lll, aVF
with reciprocal ST-depressions in leads |, aVL, V1-V6.
Echocardiography demonstrated a mid-range ejection
fraction, septoapical aneurysm, LV segment hypokine-
sis with mild mitral and tricuspid regurgitations.

An emergent coronary angiography was obtained
that showed a subtotal RCA occlusion (Fig. 2) which
was subsequently treated with PCI and the insertion of
one DES. A chronic LCx occlusion was also observed.

@ua. 2. AHzuozpadcku gaHHU 3a cybmomanHa okaysus Ha RCA

Fig. 2. Angiographic image of the sub-total RCA occlusion

M3uucaeHu ca Dutch Lipid Clinics Network Criteria
kpumepuu ¢ pesayamam 11 mouku, koemo coomBem-
cmBa Ha geduHumuBHa damuaHa Xunepxorecme-
poAemMusi, nopagu koemo nauueHmvm e HacoueH 3a
cmapmupaHe Ha AeueHue ¢ PCSK9 uHxubumop.

Cneg nogpobeH paszoBop ¢ nauueHma, cmaba ficHo,
ye e nocewgaBan HekonkokpamHo Aekapu om pasauu-
HU cheuuanHocmu npe3 nocAegHume Hskoako 20guHu
— BknalouumenHo u kapguonosu. lMNponexkaBan e ocBeH B
kapguonozuuHo u B xupyp2uuHo omgeneHue, kbgemo ca
omcmpansBaHu kcaHmomu, HO go nocAegHama xocnuma-
AU3auUUs He My e nocmaBsHa guagHo3ama pamunHa Xu-
NepXoAecmMePOAEMUST, HUMO € NPOMEHsIHA AunugonoHWa-
Bawama mepanus, Bonpeku HaAuYUEMO Ha gOCMamubyHO
kpumepuu 3a guagHocmuuupaHe Ha 3aboasiBaHemo.
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The Dutch Lipid Clinics Network Criteria score
was 11 point which corresponds to “definitive” familial
hypercholesterolemia and a treatment with PCSK9 in-
hibitor was planned.

After carefully questioning the patient, he men-
tioned that he visited a variety of medical spe-
cialists in the last several years — including car-
diologists. He was admitted not only in cardiology
departments but also in a surgical department
where he had xanthomas removed but it was not
until the last hospital admission that he had the FH
diagnosis made even though he has met the need-
ed criteria previously.



MogobHU KAUHUYHU cueHapuu ce cpewam Yecmo
u Bogam go 3abaBaHe Ha guazHo3ama, kosmo o6xBa-
wa He camMo OMgEeAHU NauueHmMU, HO U MexXHUme pog-
cmBeHuuu. MIMeHHO No masu npuyuHa, CHeMaHemo Ha
aHamHe3a mpsbBa ga ce Hacouu He camo Bbpxy 3ab0-
AaBaHusma Ha koHkpemHus nauueHm, Ho ga BkalouBa u
nogpobHa pamunHa aHamHesa. OcobeHo BadkHuU aHaMm-
HeCcmuyHU gaHHu, koumo ga Hu Hacoyam kbm nocma-
BsHemo Ha guazHo3ama ca HaAUYUEMO Ha UCXEMUYHA
borecm Ha cbpuemo hpu Mwke nog 55- u >keHu nog
45-50-2oguwHa Bb3pacm, kakmo u ycmaHoBeH Bucok
CEPYMEH XOAECMEepoA npu HskoU om mexHume pog-
cmBeHuuu om nopBa AuHusi. dopu uzoaupaHusim pakm,
ye nauueHm nog 50-2oguwHa Bv3pacm e npeXkuBaa
MuokapgeH uHpapkm mpsbBa ga 6ygu nogospeHue
U ga Hu Haco4u BHumaHuemo 3a uskalouBaHe Ha gu-
azHo3ama ¢amMunHa xunepxonecmeponemusi. ToBa ce
gokasBa u om Singh u comp., koumo ycmaHoBsBam,
ye 9% om nauueHmume ¢ MuokapgeH uHdapkm nog
50-2oguwHa Bv3pacm umam BeposmHa/gedpuHumuB-
Ha XxunepxoAecmeponeMusi npu usyucasBaHe Ha Dutch
Lipid Score [10]. QuaukaaHomo uscaegBaHe mps6Ba ga
BkalouBa u naanauus 3a Haauuue Ha CyxoXKuAHU kcaH-
momu, kakmo u o2aeg Ha upuca 3a apkyc kopeHanuc
(npu nauueHmMu nog 45-zoguwHa Bv3pacm). TopceHe-
mo Ha nocregHume gBe Haxogku He omHema MHO20
Bpeme, a Haauvuemo um e cpaBHumenHo cneuuduyHo
3a pamuAHa XunepxoAeCmepoAeMUS.

3 AKAIOYEHUE

OuazHoza QX Hau-yecmo ce nocmaBs Bb3 ocHoBa
Ha Dutch Lipid Clinical Network Criteria — npenopvuBa-
Hu B PvkoBogcmBomo Ha EBponelickomo gpy>kecmBo
Ha kapguono3ume u EBponeltckomo gpy>kecmBo no
amepockaeposa — 0bwu Hacoku, hocaegHO 06HOBEHU
npe3 2019 zoguHa [10]. OcHoBaBa ce Ha 5 0CHOBHU
kpumepus: damuaHa aHamMHe3a u KAUHUYHa aHamHesa
3a npexkgeBpemeHHa nposiBa Ha cobpgeyHo-cbgoBo 3a-
bonsBaHe; pusukaneH npeaneg, npu kolmo mMozam ga
ce omkpusm xapakmepHume cyxokKuAHU kcaHmomu u
kopHeaneH apkyc; nabopamopHu uscAegBaHus 3a u3-
kalouBaHe Ha BmopuyHU NpPUYUHU 3a XunepxoAecme-
poAemMusi; AunugeH NpoduA; U 2eHemuueH aHaAus [1].

Bonpeku moBa no aumepamypHu gaHHU okono
85% om nauueHmume ¢ moBa 3aboasBaHe He ca
BuAu guazHOCMuUUUPaHU U HE hpueMam AUNUgONOHU-
»kaBawa mepanusi pegoBHo.

(QamuaHama XunepxoAeCcmepoAeMuUsi € CUAHO
nogueHsBaHo 3abonsaBaHe, He camo cpeg hauueH-
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Similar clinical cases are often and lead to late
diagnosis which affects not only patients themselves
but also their relatives. Thus, in addition to his cur-
rent complains the patient’s anamnesis should also
be guided to the medical history of his relatives. Es-
pecially important data that direct the clinician are
the presence of coronary artery disease at age less
than 55 years for men and 45-50 years for women
so as high cholesterol levels among relatives. Even
the sole fact of a patient with an AMI before the
age of 50 should raise suspicion and lead to further
investigation for FH. This is supported by Singh et
al. that found that 9% of patients with myocardial in-
farction under the age of 50 had probable/definitive
hypercholesterolemia when the Dutch lipid score is
calculated [10]. Physical examination should include
palpation for tendon xanthomata and examining the
eyes for arcus cornealis (in those with age less than
45-years). Actively searching for these two signs
does not take much time but their presence is fairly

specific for FH.

CoONCLUSION

Diagnosing familial hypercholesterolemia is based
on the Dutch Lipid Clinical Network Criteria — recom-
mended by the European Cardiology Society and the
European Atherosclerosis Society — whose guidelines
were last renewed in 2019 [10]. It is based on 5 main
criteria: family health history, anamnesis for prema-
ture cardiovascular disease, physical examination
(focusing at tendon xanthomata and arcus cornealis),
lab results to exclude secondary hypercholesterol-
emia, lipid profile and genetic testing [1].

According to literature data nearly 85% of patients
with FH are not diagnosed with it and do not take lip-
id-lowering therapy.

Familial hypercholesterolemia is a strongly un-

derestimated condition not only among patients but
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mume, HO u cpeg meguuume. lMpuyuHa 3a moBa ce
ABs8a Auncama Ha cumnmomMamuka, npegu ga e Hac-
mbnuAo cbgoBo yBpexkgaHe, kakmo u cpaBHumeAHo
Huckama uHdopMupaHocm OMHOCHO 3aboasBaHemo.
®akmbm, ue B npogbAkeHUe Ha 20gUHU hayueHmMbm
e nocewaBan pas3auvHu MeguuuHcku cneuuaaucmu,
6e3 ga bbge pasno3Hama xapakmepHama koHcme-
Aauus Ha 3aboasBaHemo Bygu npumecHeHue.

Bposm Ha nauueHmume ¢ ¢damuAHa Xunepxo-
Aecmeponemus B cBemoBeH mawab BeposmHo Hag-
MuHaBa 20 mMAH. gywu. C yecmoma om 1:250 npu
xemepo3uzomHama ¢opma, npakmuuecku Bceku
kAauHuuucm 6u mpsabBano ga cpewa 3aboraBaHemo
B8 ekegHeBHama cu npakmuka. VIMeHHO no masu
npuyuHa € ymecmHo npoBexkgaHemo Ha kamnaHuu
3a obpasoBaHe He caMo Ha 06wWomMO HaceAeHue, HO
U Ha Aekapume 3a gucAaunugemuume u pamuAHama
xunepxonecmeponemus 8 yacmHocm.

BusAvorpad®ua | REFERENCES:

also among the medical personnel worldwide. The
reason is probably the lack of symptoms before the
occurrence of cardiovascular disease and the insuf-
ficient awareness of the disease. The fact that for
years this patient visited multiple medical specialists
raises concern.
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Mpuemam ce 3a nybAaukyBaHe: opu2uHaAHU cmamuu, 0630pu, KAUHUYHU cAyYau, pedepamu, peueHauu, kpamku Hayu-
HU cbobuweHus (nucma go pegakmopa u gp). MopBume mpu XkaHpa ca obekm Ha peueHaupaHe (Cbc cmaHgapmu3aupaHu
dopmyasipu), a ocmaHaAume nogaexkam Ha ekchnepmHa npeueHka om cmpaHa Ha pegkoAezusma.

KopecnoHgupawusm aBmop nocouBa cBou gaHHu 3a koHmakm (enekmpoHeH agpec, no »kenaHue — noweHcku agpec
u menedoH) u geknapupa, ue Mmamepuasbm He e nybaukyBaH goceza, ocBeH kamo peslome Ha CbobweHUE, USHECEHO
Ha Hay4yHa nposiBa, u He e npegrokeH 3a nybAaukauus gpyzage. ABmopume Hocsm omzoBopHocm 3a CbgbpXkaHuemo Ha
nybaukauuume. MNMpegcmaBeHume MamepuaAu u onucaHume B msax uscaegBaHus caegBa ga cbomBememBam Ha ymBop-
geHume emu4HU cmaHgapmu omHocHO npoBe>kgaHemo Ha kAuHUYHU ufuAu ekcnepumMeHmaAnHu npoyyBaHus ¢ xopa (ge-
knapauusma om XeAsuHku) u onumHu >kuBomHu. He mps6Ba 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 uyXga nybaukauus ce Bpbwam 3a
npepabomka.

O6em (npubausumeneH) Ha hpegrazaHume ny6aukauuu:

Bug ny6aukauus Bpol gymu B8 ocHoBHusa mekcm | Bpoil gymu B8 peslomemo | Bpoil pedepeHuuu
OpuzuHanHa cmamusi 2500-5000 200-300 30
O630p 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. KnlouoBume 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. JaHHuUmMe ce opopmMsam 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.

— Mybaukauuu om cbopHuk: ABmop(u). 3azraBue. B: (3a AamuHuua In:) 3azaaBue Ha cbopHuka. MopegHocm Ha us-
gaHuemo, pegakmopu. Mecmou3gaBaHe (2pag), usagameacmBo, 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 (g2pag), usgameacmBo, 2oguHa 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 dpamuauume, nocaegBaHu om uHuuuaaume um (6e3 mouku). Kozamo
aBmopume ca noBeue om mpuma, CAeg UMEMO Ha mpemus ce nuwe ,u gp.“ (3a AamuHuua — ,et al.”). HacmouuuBo ce
npenopvuBa uumupaHemo (no3HaBaHemo) u Ha bbA2apcku usmouHuuU.

Mamepuaaume ce usnpawam npe3 catima: https://cardiojournal.eu/index.php/journal
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INSTRUCTIONS TO AUTHORS

The following genre types are accepted for publishing: original articles, re-views, clinical case reports, reference
papers, book reviews, short communication papers (letters to the editor, etc.). The first three genres are subject to peer
review (with standardized forms), and the rest are submitted to expert evaluation on behalf of the editorship.

Corresponding author shows contact data (e-mail, optionally — postal address and telephone) and declares that the
material has not been published previously, except in the form of an abstract for a scientific event, and has not been
submitted to other journal. Authors assume the responsibility for the contents of their publications. Presented papers and
the studies described in them should comply with the established ethical standards on performance of the clinical and/or
experimental studies on human subjects (the Helsinki Declaration) and experimental animals. Patients must not be referred
by names and initials, and images on which they can be identified must not be presented. Authors must warrant that they
submit for publication their own studies and in case different author's data and/or text are used, these are specified by
citations. Strict adherence to copyright issues is maintained — texts including more than 10% of literal replication of different
publication are returned for reprocessing.

Volume (approximately) of submitted papers:

Type of publication Word count in the main text | Word count in the abstract | Number of references
Original article 2500-5000 200-300 30
Review 3000-6000 100-200 50
Clinical case report 1000-3000 100-200 20
Short communication, reference paper, review 500-1000 - 10

MS Word files are acceptable. No specific requirements on the font size and type, spacing, margins and other
formatting are defined.

An article starts with the title (without abbreviations), the names of authors (without academic or other titles), their
workplaces designated by numeric indices, abstract, key words. Title of a scientific paper, irrespective of its genre
determination, should attract the attention, be understandable, short, and exact — it represents the study object. A subtitle
can be prepared for extended informativeness. The article also must be is submitted translated into English, as the English
translation is after the Bulgarian text (in a common file). Abstract contains the specific features of the study in a concise
manner — aim/subject matter, methods used, main results and findings. It is distributed also through secondary informational
titles (data bases), i.e. it should include the main elements of the scientific contribution. It should not contain either citation
or illustrative material, or abbreviations, which can be precluded. Key words are used for topical categorization of a paper
in data bases (and other secondary titles) and related search in inquiries. The objective of the author is to propose the
most significant concepts of his work in a synthetic manner. Key words to any kind of publication range between 3 and 8;
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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