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BoseaHo

MounTtyBaHU KONErw,

Heka e yectut CBeTckMOT AeH Ha cpueTo (29.9), Koj oBaa roauHa ce cnaBu YeTBpT
BEK UM 25 rognHn og BOCTaHYyBakEeTO 04, CTPaHa Ha CeBeTcKkaTa depepaumja 3a

cpue.

OBoroauwiHaTta Tema e: He 2o nponywmaj osuxcerbemo (Don’t miss the beat) unu
OCMAaHU 80 pUMAM Ha OHa LUTO € HajBa*KHO BO CEKOjAHEBMNETO, a TOa € TBOETO
3apasje. [TOBMKOT A0 cUTe /iyfe e Aa He npecTaHaT Aa Cce ABUXKaAT, Aa ce ApYrKaT U1
Aa 6mMAaaT WTO NOBEKE BPEME CO CEMEjCTOTO.

Mpod. a-p MapwujaH bowescku, FESC



OpuruHaneH Tpya,

AcounpaHOCT Ha reHCKU noaumopduamu Ha MATPUKC METAJTIONMPOTENHA3A
—1, -9 1 Ha ASOTEH OKCUA CUHTETA3A — 3 co KOpOHapHa apTepucka bonecr
Kaj nomnaga nonynayuja

Association of gene polymorphisms of Matrix Metalloproteinase-1, -9, and Nitrix
oxide syntethase -3 with coronary artery disease in a younger population

MapjaH bowwes

ABSTRACT

Introduction. Coronary artery disease (CAD) is a complex disease due to the
interaction of numerous traditional risk factors and comorbid conditions,
environmental factors and genetic factors. The evidence for a genetic contribution
to the development of CAD, especially in the last two decades is strong and
consistent.

Aim. The main aim of the study was to determine the genetic association of the
gene polymorphisms MMP-1 -1607 1G/2G (rs1799750), MMP-9 C-1562T
(rs3918242) n eNOS T-786C (rs2070744) from one side with the occurrence of
angiographically verified significant CAD in a younger Macedonian population from
other side.

Materials and methods. In this prospective, observational, genetic-association,
case-control study, the genetic data of a study group of 40 cases with
angiographically verified significant CAD and a control group of 40 patients with
normal angiographic results or angiographic results without significant coronary
lesions, both groups up to 45 years of age. Genotypes of the three gene
polymorphisms were determined and real-time PCR amplification (RT-PCR). To
evaluate the genetic association, statistical analyzes and different genetic-
association models were used.

Results. Regarding the rs1799750 polymorphism in the MMP-1 gene, the carriers of
the homozygous genotype 2G/2G according to the genotypic model have 5,641
times higher probability (OR - odds ratio) of CAD than those with the reference
genotype 1G/1G (p=0,045). Concerning rs3918242 polymorphism in the MMP-9
gene, results showed that the homozygous variant genotype TT was associated with
a 6,316-fold higher probability of development of significant CAD than carriers of
the non-variant genotype CC (p=0,034). The results of the analyzes of the
rs2070744 polymorphism in the eNOS gene showed that the carriers of the
homozygous variant genotype CC have 4,219 times higher odds of developing
significant CAD than those with the TT genotype used as a reference (p=0,042).
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OpuruHaneH Tpya,

Conclusion. The results of this study clearly indicate the existence of a genetic
association of MMP-1 1G/2G (rs1799750), MMP-9 C>T (rs3918242) and eNOS T>C
(rs2070744) polymorphisms with significant CAD in Macedonian population up to
45 years old. Further studies are needed involving a larger number of subjects to
validate and evaluate the applicability of these potential genetic markers in a
personalized approach to the clinical prediction of CAD risk in younger patients.

Key words: coronary artery disease, gene polymorphisms, MMP-1, MMP-9, eNOS,
patients up to 45 years old.

BOBE/,

Cnopep HajHoBUTE co3HaHMja, KAB npeTcTtaByBa KOMMNAEKCHO 3a60/1yBaH€ KOE Ce
AO0MKM Ha merycebHa nHTepaKkumja Ha 6pojHKU, TaKaHapeYeHU TPagULMOHANHN
PU3nK GaKkTopu U KoMopbuaHm cocTojbu (Kako WTO ce AncamnuaemujaTa,
nywemeTo uurapu, aebenuHara, gmjabetecoT, apTepuckaTa xmnepTeHsuja),
daKkTOpUTE Ha cpeanHaTa n reHeTckmute paktopu. Hekom asTopu ja gepuHmnpaat KAB
KaKO eA4HO KOMMAIEKCHO reHeTCKo 3abonyBakbe Koe He T caeam NpUHUMNUTE Ha
MeHaenoBo HacneayBake, TYKY Hac/ieAyBaHeTO Ce AOKU Ha MYNTUMHU FTEHCKK
BapujaHTK (NoanreHcKko 3abonyBame) Kon genyBaat CUHXPOHM3UPAHO CO
daKTopuTE Ha CpeamHaTa U }KUBOTHUOT CTU/1 BO MPOMOLMja Ha oBa 3abonyBatbe.
Kora ctaHyBa 360p 3a KAB 1 ,mnaga“ nam ,nomnaga nonynauuja“ Bo autepartypaTta
NoCTOojaT ogpeAeHu pa3mnjayBatba, HO NOBEKETO aBTOPU CMETaaT AeKa CO oBUe
TepMmuHu 6m Tpebano ga ce ondatm nonynauymja Ao 45-rogmiHa BO3pacT.

JocerawHuTe cTyaumn cyrepupaart AeKa Kaj nomaaga nonynaumja Kako Hajuyectum
PU3NK PaKTOPU KOULLTO Ce CpeKaBaaT ce NylereTo unrapm, aebennHara,
AUCAunuaemmjata n no3nTMBHaTa pammnmjapHa uctopuja 3a KAb, a nopeTtka e
MHUMAEHLUATA Ha apTepUCKa xunepteHsmnja n gmjabetec. Bo ctyanjata CARDIA
0cobeHo e noTeHuuMpaH NpobiemoT Ha AebennHaTa Kaj maagnte AMepuKaHuy,
[0oAeKa, NaK, MHAEKCOT Ha TesnecHaTa maca (BMI) > 25 kg/m2 ce cmeTa 3a efieH of,
HajouTHUTE pM3nK-pakTopm 3a KAb BO KOopenaumja co NyLeHETO LUrapm v
ancannnagemmjata. MalwKMOT NOA € MHOMY NOYECTO 3aCTaneH Kaj akyTHUOT
KopoHapeH cmHapom (AKC) n Toa 04HOCOT MaLLKM : }KEHCKU NOA Ce ABUKKN BO
paHroT og, 5:2 oo 9:1.

OCHOBHMOT NATOreHeTCKM MexaHM3am Ha HacTaHyBarbe Ha KAB ce fonxu Ha
aTepoCKNepo3aTa 1 Taa NpPeTcTaByBa OCHOBA 3a MaHMdecTaumja Ha cTabunHa
aHrnHa nektopuc (AMC) - dopma Ha XpoHMYEH KopoHapeH cuHapom (XKC) Koja
MOYeCTO Ce riefa Kaj NnoBo3pacHaTa nonyaauuja.



OpuruHaneH Tpya,

CnpotnBHO, NoMaagaTa nonyaauuja MHOry No4YecTo Kako npea maHudecTaumja Ha
KAB ja nma HajtewKata ¢opma Ha KAB, ogHocHo AKC ynja npeBaneHua n3HecyBa
Hag 70%. Bo ocHoBaTa Ha AKC Kaj nomnaaa nonynaumja Mo»KaT Aa ce Haoraat
aTepPOCKNEPOTUYHN U HEATEPOCKNEPOTUYHN NPUUYNHMN.

N noKpaj ounMrneaHoTO 1 A0KaXKaHO 3Hayere Ha GaKTopuTe Ha CpeanHaTa,
}XUBOTHUOT CTUA U UHAUBUAYANHUTE PU3NK-PAKTOPU U KOMOPOMANTETU, AOKA3UTE
3a FeHeTCKMOT NpuaoHecC KoH pa3BojoT Ha KAB, ocobeHo nocnegHuBe 2 aeUeHnn ce
CUTHU U KOH3UCTEHTHW. PacBeTNyBaHeTO Ha reHeTCKUTe aeTepMmnHaHTM Ha KAb
OCTaHyBa NpPobaemaTUYHO M TELLKO AeNYMHO 3apaan MHBONBUPAHOCTA Ha
MY/TUMHU FEHN, HO U 3apaan GaKTOT LUTO CEKOj NOeANHEYEH reH MMa Camo
MUHOPEH edeKT BP3 GEHOTMNOT.

OHa WTo e 0c0beHO MHAMKATUBHO € WTO ronem 6poj yTBPAEHM FEHCKU
nonmmopdmamMm Kaj nomnaaa nonynaumja co KAb ce HaoraaTt Bo HenocpegHa
61131Ha UAK ce nouMpaHn BO CaMUTe reHN KOU He ce NOBP3aHu CoO AMNUAHMNOT
MmeTabonmnsam u KoarynaumoHUTE MeXaHU3MM, TYKY CO MHGIAMaAaTOPHMOT 0A4r0BOP U
npouecuTe Ha TKUBHO OA4pPKyBaHe U pemoaennpare.

OA4 MHOryTe reHCKM NnonAmmopPuramm MHBONBMPAHUN BO eTMonatoreHesarta Ha KAb
PU3NKOT 3a NOjaBa Kaj nomaaga nonynaumja, BO 0Ba UCTPaXKyBakbe ogay4ynBme 4a
ncnuTame BKYNHO 3 noaMmopdursamm 1 Toa NnoIMMopduUIMmnTe Ha MaTpPUKC
meTanonporenHasute MMP-1 (MMP-1 -1607 1G/2G, rs1799750) 1 MMP-9 (MMP-9
-1562, C-1562T, rs3918242) KOULLTO Ce MHBO/IBUPAHW BO NPOLLECUTE HA TKUBHO
OApPrKYyBakbe U pemoaenmpare n NoANMopPM3MOT Ha eHA0TEIHATA a30TEH OKCUA,
cuHTeTasa (eNOS -786, T-786C, E298D, rs2070744) KojwTo ja AeTePMUHUPA
npoayKkumjata Ha NO n eHgoTenHaTa PyHKUM]ja.

LLEENN

OcHoBHaTa Len Ha oBaa cTyanja bewe aa ce onpeaenn NOCTOEHE Ha
reHeTCKa acouujauuja Ha Tpu nonmmopduamm co KAb Kaj nomnaga makeooHcKa
nonynaumja naumeHTn. CneyndunyHmTE LLeIN Ha HaleTo UCTpaXKyBame bea:

e [la ce yTBpAAT rEHOTUMCKUTE U anesiHnTe PPeKBEHLNUN Ha FTEHCKUTE
noaumopdmnamm Ha MMP, KoHKpeTHo MMP-1 -1607 1G/2G n MMP-9 C-1562T, KaKo
M Ha eHAoTeNHaTa a3oTeH okema cuHTeTasa eNOS T-786C Kaj ncnutaHuum go 45
roguLIHa BO3PacT CO aHrnmorpadCckm goKaxKaHa curHudmkaHTHa KAB (ncnutyBaHa
rpyna) HacnpoTK UCNUTAaHULM HA UCTa BO3PACT CO ypeaeH aHrnorpadCckmn Haoa nnm
aHrnorpadcku Haoa 6e3 CUrHUPUKAHTHU KOPOHAPHU Ne3un (KOHTPOAHA rpyna),



OpuruHaneH Tpya,

e [la ce cnopeaaT reHOTUNCKUTE U anesiHnTe ppekBEeHLUMN Ha HaBeaeHUTE
FeHCKU noanmopPpuammu nomery MCNUTyBaHaTa M KOHTPOIHATA rpyna y4ecHuUUM,
e [la ce yTBpAU NOCTOEHETO CUTHUPUKAHTHA acouMjaLmja Ha HEKOj 04
HaBeAeHUTe reHCcKn noanmopdmamm co KAB, Kako U

e [la ce yTBpAM KOpenauuja nomery KombuHauumTe Ha 6uno Kom of,
NCNUTYBAHUTE FEHCKM NOIMMOPPU3MUN KOja CUTHUDUKAHTHO ja 3ronemyBa
BepojaTHOCTA 3a nojaBa Ha KAB Kaj mnagn nuua.

MATEPUIAT U METOOU

WcTparxkyBareTO NpeTcTaByBa NPOCNEKTMBHA, MOHOLLEHTPUYHA, ONCEepPBaLNCKa,
reHeTCKO-acoluMjaTUMBHA CTyAMja Ha Clyd4an U KOHTpoau (case-control study).

Cryaunjata ce nsseaysawe Bo J3YY KnnHuka 3a kapamonoruja Bo copaboTka co
NlabopatopujaTta 3a mosiekyapHa bruonorunja n reHomumka npm MHCTUTYTOT 3a
6uonorunja Ha MNpupogHo-matemaTMykmoT pakynteT — Ckonje. Bo Hea ce
aHaNM3UpPaHM N KOMNApPMPaHU aemorpadcKknTe, KIMHNYKUTE, NabopaToOpPUCKUTE U
reHeTCKUTE NoAaToLUmn HA UCNUTYBaHA XunepcenekTmseHa rpyna og 40 yyecHnuu
(maumeHTn) Ha Bo3pacT oA, 18 Ao 45 rogmMHM co aHrMorpadCcku AeTekTupaHa
curHnduKaHTHa KAB (no3uTtruBeH aHrMorpadpcku Haoa) M Ha KOHTPO/IHA rpyna oa 40
yyecHuuM (MauneHTr) Ha UcTa Bo3pacT Co aHrMorpadCKku ypeaeH Haod Unm Haoa
6€3 CUrHUOUKAHTHU NE3UN HAa KOPOHAPHUTE apTepPUM (HeraTMBeH aHrMorpadCKu
Haopa). N obeTe rpynun naumMeHT (MCNUTYBaHa U KOHTPOIHA rpyna) 6ea co NnoTekno
oA, MakegoHuja.

CeNnekTMpareTo U perpyTMpareTo Ha Y4EeCHULM BO CTyAmMjaTa Ce U3BPLUM
MNPOCMEKTUBHO CO MPUMEHA Ha KPUTEPUYMM 33 BKIYUYYyBatbe (MHKNY3MOHM
KPUTEPUYMM) U UCKYyHYyBatbE€ OAHOCHO HEBKYYYyBakbe BO CTyAMjaTa (EKCKIY3MOHM
KpuTepuymn). Cute y4ecHULM HEMOCPEAHO Npes CaMMOT NOYETOK Ha
UCTPaXKyBakeTo NnoTnuwaa MHpopmmpaHa cornacHocT 3a y4ecTBO BO
NCTPa*KyBaHETO OTKAKO NPeTxoaHo NcToto um belwe objacHeTo BO LEenocT u um bea
OfrOBOPEHWN CUTE Npallakba BO BPCKa CO CAMOTO UCTPaXKyBakse. MoTnuwyBakeTo Ha
MHbopmmMpaHaTa cornacHocT belle cBoepayHo 1 4ob6poBoHO.

3a peanunsaunja Ha MONEKYNAPHO-TEHETCKUTE UCNNTYBaka, Kaj CEKOj Y4EeCHUK BO
CTygmjaTa No NpeTxogHa cornacHocT H6elle 3emeHa BKYNHO 3 ml BeHCKa KpB co
aHTUKOoaArynaHT (AMHATPUYMOBA COM Ha eTUNEH AMaMKuH TeTpaaueTat — Na-EDTA) no
NaT Ha BEHEeNyHKLKMja KaKo A0NO0J/IHYBaHe HAa PYTUHCKATA NOCTArnkKa Ha 3ematbe
BEHCKa KpB 3a 1abopaTopnckn aHanmsun. Oa pyTMHCKUTE NabopaTopucKm
ncnuTyBarba 6ea ogpeaeHun: KpBHa CMKa, mMnkemuja, amnuaeH cratyc, CRP, HbAlc,
KPeaTUHWH 1 TPonoHuH (hs-Tn 1).



OpuruHaneH Tpya,

3eMarbeTO Ha NMPMMEPOLUTE KPB Kaj CUTE YYeCHMUM (BKAYYMUTENHO U HA OHME CO
AKC) ce nsspu 6e3 oanoxyBate HernocpeaHo No XxocnuTaamsaumjaTa, a npea
NNaHMpPaHaTa KOPOHapHa aHrmorpadmja. PyTmHcKnTe 1abopaTtopmncKkm aHann3m Ha
KpB 6ea n3paboteHun Bo J3Y YHUBEP3UTETCKN UHCTUTYT 33 KAMHMYKA Bruoxemuja —
Ckonje, AoAeKa MONEKYNApPHO-reHETCKUTE aHaNn3mn 6ea HanpaBeHU BO
NabopaTtopwujaTta 3a mosiekynapHa bruonorunja n reHomumka npm MHCTUTYTOT 3a
6uonoruja Ha MNpupoaHo-matemaTnikmot pakyntet npm YKUM Bo Ckonje.
OnpepenyBarbeTO Ha rEHOTUMNOBUTE HA TPUTE FEHCKM MOAMMOPPU3MU € U3BPLLIEHO
CO reHoTunNM3auuja Kopucrtejku TagMan-payopecueHTHM coHam n PCR-
amnanduKauujata Bo peanHo speme (RT-PCR).

PE3Y/ITATU

Bo ogHOC Ha MONEKYNaPHO-TEHETCKUTE UCMUTYBAHA, Kaj CUTE TPU
NCNUTYBAHW FEHCKU NoAMmMmopPur3mu belle HanpaBeHa yCNewHa reHOTUMNM3ayumja u
6ea ogpeaeHn no 3 pasMYHKU reHoTUNa 3a CEKOj UCNUTYBaAH NoanMmopdmnsam u Toa:
3a MMP-1 -1607 1G/2G (rs1799750) Toa 6ea 1G/1G, 1G/2G n 2G/2G, 3a MMP-9
C1562T (rs 3918242) reHotunosute CC, CT u TT, n 3a eNOS T786C (rs2070744)
reHoTunosute TT, TC n CC.

[MonynaLnCKO-reHeTCKUTE NPEeCMETKM BO Kaj cuTe TpU NOANMOPPM3MU He
NMOKaxaa oTcTanyBakbe oA Xapam-BajHbeprosata pamHoTeXa 1 cnopes Toa Hema
CTAaTUCTUYKN CUTHUOUKAHTHMN PA3IMKN NOMEFY ONCEPBUPAHUTE N TEOPETCKU
oyeKyBaHuTe ppeKkBeHunmn (p>0,05) HUTY Kaj KOHTPONHATA, HUTY Kaj UCNUTYBaHaTa

rpyna.

Co uen Aa ce NpouUeHM NOCTOEHETO Ha FrEHETCKA acolMjalnja Ha TPUTe UCNUTYBA
noaumopouamm co KAb, 6ea cnposeaeHn HM3a CTaTUCTUUKN aHANN3M KOPUCTEjKK
noBeKe reHeTcKo-acoumjaTuBHN moaenu. MpecmeTkuTe ce HanpaBeHU CO
Kopuctere Ha Pearson-oBuoT 32 (Xu-KBagpaT) TecT n co Fisher-oBnoT ersakTteH
TecT, Kako u co Cochran—Armitage TpeHA-TecToT. UICTO Taka, NpecMeTaH e u
BEPOjaTHOCHMOT OAHOC T.€. 0AHOCOT Ha wWwaHcu (odds ratio unm OR) npu nHTEepBan
Ha AosepnmBocT og 95% (95% Cl).

Kaj npBnoT reHcku nonmmopdumsam, MMP-1 -1607 1G/2G (rs1799750), cnopenba
Ha ¢ppeKBeHUMNTe BO KOMOMHALMN HA FEHOTUNOBM CNOpes 5 Pa3IMYHN FEHEeTCKU
MOZAENN, KaKO MU Ha anenHuTe GppekBeHUMN Cnopes ABa MOAe1a MOKaXa AeKa
NOCTOjaT CTaTUCTUYKN CUTHUDUKAHTHU pa3nnKkm (p<0,05) co Kopuctere Ha cute
OCBEH CO XeTepOo3UroTHMOT U CYNepAOMMUHAHTHMOT Mmoaen. Taka Ha npumep, Kaj
AOMMUHAHTHMOT MOAE/, HOCUTENNUTE KOU MMaaT reHoTUN co bapem epeH 2G anen
MMaaT CTaTUCTUYKM CUTHUOUKAHTHA 4,111 naTM NOBMCOKA BEPOjaTHOCT 3a NojaBa Ha
KAB OTKONKY HOCUTENUTE Ha XOMO3UTOTHMOT reHoTMN 6e3 0BOj anen, 0AHOCHO
reHotunot 1G/1G (p=0,034).
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Kaj BTOpnOT reHCcKn noammopdusam, MMP-9 C1562T (rs 3918242), Komnapaumja
Ha ppeKkBeHUMNTE BO KOMOMHALMK Ha FEHOTUMOBKU cnopea, 5 pasNNYHN FreHETCKU
MOZAENN, KaKO M Ha anenHuTe GppeKkBeHUMN cnopes ABa MOAeNa MOKaXa AeKa
MOCTOjaT CTaTUCTUYKN CUTHUDUKAHTHU pa3nnKkn (p<0,05) co Kopuctere Ha cute
OCBEH CO PEeLEeCUBHMOT U CYNEPAOMMUHAHTHMOT Mmoaen. Taka Ha Nnpumep, cnopes,
FeHOTUNCKNOT MOAE/, HOCUTENNUTE HA XOMO3UTOTHUOT BapujaHTeH TT m
xeTepo3nrotHMot CT reHOTMN nmaart 3a 6,316 ogHocHo 2,982 natu, cCOOABETHO,
NOBUCOKA BEPOjaTHOCT 3a NOjaBa Ha 3Ha4ajHa KAB Kaj nomsiaau amua cnopegeHo co
HOCUTeNUTEe Ha HeBapujaHTHMOT reHoTun CC (p=0,035).

W Kaj TpeTnoTt reHckn nonmmopdusam, eNOS T786C (rs2070744), cnopenbata Ha
bpeKkBeHUMUTE BO KOMOMHALMM HA FEHOTMMNOBM cnopes, 5 pa3nnyHU reHeTCKu
MOZAENN, KaKO M Ha anenHuTe GppekBeHUMN cnopes ABa MOAea MOKaXKa AeKa
MNOCTOjaT CTaTUCTUYKU CUTHUDUKAHTHM pa3nnku (p<0,05) co Kopuctere Ha cuTe
OCBEH CO peLecMBHUOT U CYyNnepaAOMUHAHTHNOT mogen. Taka, cnopes reHOTUNCKUOT
MOAEN, HOCUTEIUTE HA XOMO3UTOTHMOT BapujaHTeH reHoTun CC umaat 4,219 naty, a
HOCUTENUTE Ha XeTepo3UroTHUOT reHoTmn TC 2,915 naT NOBUCOKM LLIAHCKU 33 Pa3BoOj
Ha curHuukaHTHa KAB oTKoAKy Te co pedepeHTHUOT reHoTun TT (p=0,042).

[MpeanKTMBHATA ya0ra Ha TpMTE NCMUTYBAHU FEHCKM NOIMMOPPU3MN BO OAHOC H:
nojaBaTa Ha cUrHM®UKaHTHa KAB Kaj nauneHTuTe Ao 45 roanHun e eBanyupaHa co
MYATUBAPMjaHTHA NOMMCTUYKA perpecmMoHa aHaamsa Ha nogaTtoumTte o4
reHoTUnM3aumMjaTa Kaj ucnutyBaHaTta M KOHTPOIHATa rpyna (tabena 1).

Op pobreHuTe NnogaToum HajroIeMo CTAaTUCTUYKO 3HaYeHEe MMaaT BpeagHoCTUTe
Ha MOAENoT 3a NpeAuKLUMja Ha NojaBaTa Ha CUrHMGUKAHTHA KAB Kaj HocuTennTe Ha
BapuWjaHTHUOT reHoTnn 2G/2G Ha noanmopdusmor rs1799750 Bo reHoTr MMP-1.
BepojaTtHocHUOT nHAaekc OR 3a 0BOj reHOTUN U3HecyBa 9,575 Bo MHTepBanoT Ha
aosepamocT npn 95% opx, 1,839 no 49,861 npuLLITO NOCTOM CTAaTUCTMUYKA 3HAYAJHOCT
(p<0,05). OTTamy, HocuTenuTe Ha reHotTunot 2G/2G nmaaT okony 9,5 NaTn NOBUCOKa
BEPOjaTHOCT Aa pa3Bujat curHndmnKaHTHa KAB Bo nomnaaa Bo3pacT npu cnopenba
CO HOCUTENINTE Ha HEBAPMjaHTHMOT XOMO3UroTeH reHotun 1G/1G.
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Tabena 1. MyntuBapujaHTHa IOFTMCTUYKA perpecuoHa aHaaun3a

Bapujanta | leHotun | B-Koedwuu. |cTaHpgappHa| Wald-os x2 P OR (95% Cl)
(C195%) |rpewKa (SE)
MMP-1 1G/1G / / / / ped.
rs1799750
4,479
1G/2G 1,499 0,841 3,179 0,075
(0,862 - 23,286)
9,575
2G/2G 2,259 0,842 7,200 0,007
(1,839 - 49,861)
MMP-9 cC / / / / ped.
rs3918242
2,420
CcT 0,884 0,700 1,594 0,207
(0,614-9,540)
11,410
T 2,434 1,297 3,521 0,061
(0,897 - 145,086)
eNOS T / / / / ped.
rs2070744
2,171
TC 0,775 0,680 1,298 0,254
(0,572 - 8,237)
7,453
CcC 2,009 1,061 3,586 0,058

(0,932 - 59,598)
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OpuruHaneH Tpya,

Ha rpadmKoHOT 1 ce npuKaxKaHu p -koepnumneHTUTE NPecMeTaHm co
MYATUBApPMjaHTHATaA IOFUCTUYKA perpecrMoHa aHan3a Kou ja NpuKaxKysaat
MarHMTyAaTa Ha pa3/IMKuUTe (HamasyBakbe AN 3ronemyBamre) Ha BEPOjaTHOCTa OA
nojaBa Ha curHudumkaHTHa KAB Koja e noBp3aHa co onpeaeneH reHoTun og,
mogenot. Cnopes pe3yntaTtute, XeTeEPO3UTOTHUTE M BAPUjAHTHUTE XOMO3UTOTHM
FEHOTMMNOBM Ha CUTE TPU UCAUTYBAHU NOANMOPOU3IMM BUAHO ja 3roiemyBaat
BpeaHOCTa Ha B
-KoedUUMEHTUTE 3@ BEPOjaTHOCTA 04 NOjaBa Ha CUTHUPUKAHTHA
KAB BO ogHOC Ha pedpepeHTHMUOT XOMO3MUTOTEH HEBAPWUjAHTEH FEHOTUN 3a CEKOj
nonnmop@ursam, cCOoaBETHO.
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[paduKoH 1. lpadnyKkK NpMKas Ha Moae/THUTE NapameTpum A06MeHN co
MYATUBAPUjaHTHA IOTUCTUYKA perpecuoHa aHaIn3a

npe,ﬂ,VIKTVIBHOCTa Ha cute Tpun NCNnnTyBaHmM reHCK" I'IOJ'IMMOpCI)MBMM BO O4HOC Ha

NnojaBaTa Ha KOPOHApHaTa apTepucKa bonect rpaduyKKn e npuKaxkaHa co ROC-
KpuBaTa (rpaduKoH 2).
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ROC kmBa (AUC=0,761)

CEH3UTMBHOCT

0O 01 02 03 04 05 06 07 08 09 1

1 - cneuncmwHocr

Mpadwwota 2. ROC-KpMBa U NpecmeTaHa noBplunHa noa KpmeaTa (AUC) pobueHu co
MYNTUBAPMjaHTHA IOTUCTUYKA perpecmja co reHoTUNCKMOT Moaen 3a npeguKkumja

BpeaHocTa Ha noBplwmMHaTa nog Kpueata (AUC=0,761) ykarkyBa Ha Aobpa
NPEeAUKTUBHOCT Ha MyNTUBAPMjaHTHMOT MOAEN 32 KOMOUHMPaHNTE ePEeKTU Ha
noAMMopdmn3MMTE BO OAHOC Ha NojaBaTa Ha cMrHMduKaHTHa KAB. Cnopepa 6pojoT
Ha TOYHO U NOorpeLwHo Knacuduumpanm bUHapHM KaTeropmum 3a npucycteo Ha KAb
BO 0A4HOC Ha KOMOWHUPAHOTO NPUCYCTBO HA NCMNTYBAHUTE NOAMMOPPU3MU, CO
NCTUOT MOAEN Ce NMPecMeTaHn NPeanKTMBHATA CEH3UTUBHOCT U cneyndUYHOCT, KaKo
M NPOLEHTOT Ha TOYHa KnacuduKkaumja (tabena 2).

Tabena 2. KnacudpuKkaumcKka Tabena Ha NpeguKTUBHNOT moaen AobuneH co
MYNTUBAPUjaHTHA NOrMCTUYKa perpecmja co CTOBPEMEHA NPMMeEHa Ha TpUTe
FeHCKM noanmopPursm

Mapametap %

CneyudunuHocr 75,00
CeH3UTUBHOCT 57,50
ToyHo KnacupuumpaHum 66,25

12



OpuruHaneH Tpya,

AUCKYCUIA

Pe3syntatuTe of HalweTo UCTParkyBake NoKaXaa AeKa NOCTOM CTaTUCTUYKMU
CUTHUPUKAHTHA acoumjaumja Ha noanmopPdmamort rs1799750 MMP-1 co
curindukaHTHa KAB Kaj mnaau anua og, MmakeaoHCKa nonynauuja n npmtoa
HocuTenute Ha reHotunoT 2G/2G, ogHOCHO anenoT 2G 3HavyajHo ro 3ronemysaaT
PU3NKOT 3a pa3Boj Ha KAB. loctanHUTe nogaTtoum og intepaTtypaTta NOKaXKysaaT
AeKa acoumpaHocTta nomery MMP-1 reHckuTe nonmmopodunsmm n pusmkoT 3a KAB e
Cé ywTe npeamMeT Ha AebaTtn, 04HOCHO NOCTOjaT AUCKOPAAHTHM Pe3ynTaTh o4,
NCTpaXyBarbaTa BO 0Baa o6nacT. Taka, BO e4HO UCTPaXKyBakbe CNPOBEAEHO BP3 HaA,
200 npaHcKku Typum co Len aa ce yTBpAn acoumpaHoCcTa NOMEFY reHCKUTe
noanmopdusmu -1607 1G/2G MMP-1 (rs1799750) n -1612 5A/6A MMP-3
(rs3025058) n pnsunkoT 3a KAB e yTBpAeHO AeKa Kaj amuaTta noctapu og 50 roanHu
NOCTOU CTAaTUCTUYKN CUTHUPUKAHTHO NOBMCOKA PpeKBeHUMja Ha 2G anenunte u
2G/2G reHoTMnoT Ha rs1799750 MMP-1 noaMmopdur3moT BO OAHOC Ha 34paBuTe
KoHTpoau (p<0,05). Cenak, Kaj nonynaumjata nomnaga oa 50 roagnHu He 6una
YTBPAEHA CTAaTUCTUYKMN CUTHUDUKAHTHA Pa3nMKa BO GpeKBEHLUMjaTa HA OBOj FEHCKU
noammopdmsam nomery amuata co KAb n 3gpasute KoHTpoau. Qintao C. u
copaboTHMLUUTE cnpoBe/sie MOro/sieMo UCTparkyBare Ha Hag 800 nrua o4 KMHecKaTa
XaH nonynauuja 6apajkm cneuPuUyHM MapKkepm Kom NPUAOHeCYBaaT KOH reHeTcKa
cycuenTnbunHoct KoH KAB. UmeHo, Tue ja nctparkyBasie acoumMpaHoCTa Ha BKYMNHO 9
reHcku noaumopdusmu og, MMP-1 reHoT (mery Kom 1 rs1799750) co KAB.
AHanun3aTa Ha asie/IHUTE U FTeHOTUTNCKUTE AUCTPUOYLMM Ha oBUE NOANMOPOU3IMHU
nomery 438 3apasu 1 411 nnua co KAb oTkpuna cnaba acounpaHocT nomery
rs1799750 reHoTunckata anctpmbyumnja n KAB (p=0,022), HO 3ronemeHnoT pM13KK 3a
KAB 6un curindmnKkaHTHO acoumpaH co 2G anenute Ha rs1799750 (p=0,005,
OR=1,329, Cl 1,090-1,620).

JobueHunTte pe3yntaTn o4 reHeTCKO-acolMjaTMBHATA aHaAM3a Ha rs3918242
MMP-9 reHcKnoT noanmopdPursam naeHTUPUKyBaa NOCTOEHE HA CTAaTUCTUYKM
CUrHUPUKaHTHA pa3nnka (p<0,05) Bo aucTpnbyunjata Ha reHOTUNOBUTE U anenuTe
NoMery ABeTe rpynu co KOpUcTeke Ha noseke reHeTcku mogenun. Hocutennte Ha TT
reHOTMUNOT, KaKO U HOCUTennTe Ha T aNenoT Kaj HalwaTta maaga nonynauuvja numaat
CTAaTUCTUYKN CUTHUPMKAHTHO NOBMCOK PU3UK 3a pa3Boj Ha KAB Bo cnopeaba co
HocuTtenute Ha CC reHoTnnot, ogHocHO C anenot. CIMYHO KaKo U 3a NpPeTxXxoaHo
CMNOMEHATUOT reHCKKN nonnmopodmsam, 1 3a nonnmopodunsmot C-1562T MMP-9
(rs3918242) n HeroaTa acoumpaHocT co KAB noctojaTt 6pojHu cTyammn u
CUCTEMATCKM Npernean n meta-aHaamsu, HO, UCTO TaKa, 3aKayyouuTe o4
MCTPaXKyBarbaTa C€ MHKOH3UCTEHTHU, @ BO HEKOW C/1ly4an U CNPOTMBCTaBEHMU. TaKa,
Mahmoodi 1 cop. Bo cBojaTa cTyaunja rm ucnutysane acoumjaymjata Ha C-1562T
MMP-9 (rs3918242) reHCKMOT nonnmopdusam, reHcKaTa ekcnpecuja u
UMPKYAnpayvykmte HMBoa Ha MMP-9 co pu3mnkoT 3a KAB kaj 100 amua co
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aHrmorpadcku notepaeHa KAb (ncnutyBaHa rpyna) un 100 3gpaBu amua (KOHTpOHa
rpyna) oa egHa MpaHcka cynnonynaumja. leHOTUNCKUTE 1 anenHuTe GpekBeHU UM Ha
C-1562T MMP-9 (rs3918242) reHCKMOT noanmopdusam bune chinyHm nomery
naumeHTute co KAB u 3apasute amua (p>0,05). C-1562T MMP-9 (rs3918242)
FEHCKMOT noanmopdur3am He ro 3ronemmn pmsnkoT 3a KAB Kaj AOMUHAHTHUOT U
peuecMBHNOT reHeTcku moaen (p=0,537 u p=0,249, cooaseTHO). Pe3yntaTtute, nak,
oA eAHa meTa-aHanu3a objaseHa Bo 2016 roamnHa Koja UCTo Taka ro ncnmutyeana C-
1562T (rs3918242) MMP-9 reHcKknoT noammopomsam n KAB Kaj 5468 nuua oa
KMHecKaTa XaH nonynaunja NokaxkyBaaT CNPOTMBHM 3aKayyouu. TyKa
KOMBUMHMpPaAHaTa CTAaTUCTUYKA aHa/In3a NOKaXKana CUrHUPUKAHTHA aCOLLMPAHOCT
nomery C-1562T (rs3918242) MMP-9 reHcKkuoT nonanmopdusam n KAB cnopep, cute
reHeTCKN moaenn.

[eHeTCKo-acouujaTMBHATA aHaAn3a, NakK, CO KOPUCTEHE HA NOBEKE FeHETCKU
MOZenn NOTBPAM AEKa BO HallaTa nonysiaLnja NnocTon CTaTUCTUYKN CUTHUDUKAHTHA
reHeTCcKa acouunpaHocT Ha noanmopodusmot T-786C eNOS (rs2070744) co pa3BojoT
Ha curHMdukaHTHa KAB Kaj nomnaga makegoHCKa nonynaunja NnpuwTo HocuTenuTe
Ha reHoTmnot CC, Kako n HocuTenmnte Ha C anenoT 3HaAYajHOo ro 3ronemysaar
PU3MKOT 3a pa3Boj Ha bonecta. [loctanHUTe NogaToum og, AMTepaTypaTta roopaT
AeKa AoKa3uTe 3a ynorata Ha T-786C eNOS (rs2070744) reHCKMoT noanmopdusam um
cycuentnbunHocta koH KAB, ocobeHo BO nornes Ha eTHMYKaTa NpUNagHoCT Ha
NCNUTYBaHUTE NOoMNynaumn, ce BO oapeaeHa Mepa KOHTPAagMKTOPHU. TyKa bu cakan
a N3aB0OjaM eAHa norosiema cTyauja Ha cayydam u KonTtponum (573 nuua co
notBpaeHa KAB HacnpoTtn 624 3apaBu KOHTPOK) o 3anagHa ABCTpasinja Kaae
6une nctparkyBaHu 1 cnopenyBaHN reHOTUNCKUTE U afieIHUTe PPEKBEHLUMN HA TpU
reHcku noanmopdusammn Ha eNOS (4ab, G894T n T-786C). He 6buna naeHtudpurkyBaHa
6110 KaKkBa NOBP3aHOCT NOMErlY FeHOTUNCKUTE N anenHuTe GpeKBeHUMn o, egHa
CTpaHa un pmu3nkoT 3a KAB og gpyra cTpaHa Npyv KoOMnapaumja Ha caydanTe U
KOHTpoaute. O apyra CTpaHa, eAeH CUCTEMATCKU npernea, v meTa-aHaaun3a
HanpaBeH oA cTpaHa Ha Liu Dan n copaboTtHuuunTe Koj ondaTtnun 24 ctygmmn Ha Hag,
6000 naumeHTn co KABb 1 Hag 9000 3apaBu KOHTPOIM NOKaXKan CUrHUPUKAHTHA
no3uTMBHa acoumnpaHoct nomery T-786C eNOS nonnmopdmnamoT n pusnkoT 3a KAb
M TOQ BO NOBEKETO reHETCKU MOAENN.
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3AKNTYHOK

Pe3syntatuTe of, HalweTo UCTParKyBake jaCHO NOKaXKyBaaT NOCTOeHe reHeTCKa
acoumjaumja Ha noaumopomnamute MMP-1 1G/2G (rs1799750), MMP-9 C>T (rs
3918242) n eNOS T>C (rs2070744) co curHndumkaHTHa KAB Kaj maKkeaoHCKa
nonynaunja Ha Bo3pact Ao 45 rognHu. OunrnegHo e aeKa eTHMYKaTa NnpunagHocT U
reorpadcKaTa I0KaiM3aLnja MMaaT NpPecyaHo 3Ha4YeHe BO NOCTOEHETO
CTAaTUCTUYKU CUTHUDUKAHTHA aCOLMPAHOCT HAa UCMUTYBAHUTE FEHCKU
nonnmopduamm co KAB. Toa cyrepupa Aeka e notpebHo aa ce n3BpLiaT
AOMNONHUTE/IHM NUCTPaXKYBakba CO BKAYYYBakbe Ha Norosiem 6poj ncnutaHnMum co uen
NUCTUTE Aa Ce BaAngmpaart 1 aa ce eBanympa anjimKaTMBHOCTa Ha OBuUe
NOTEHLUMjaHU FEHCKU MapKepwn BO NEPCOHANN3UPAHUOT NPUCTan NPU KAMHUYKATA
npeauKkuunja Ha pM3MKOT o4 NojaBa Ha KAB Kaj nomnaau naymeHTu.
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Bicuspid Aortic Valve and Sports Participation: Current Evidence, Clinical Challenges
and Guidelines

BuMKycnuaHa aopTHa Ba/ZiBy/1a U YYECTBO BO CNOPT: AKTYE/IHU A0Ka3U, KAMHUYKU
npegusBULM U yNaTcTBa

Ljubica Georgievska Ismail

AncTpakr

OcHoBu

BukycnuaHaTta aopTtHa Bansyna (BAB) e HajuecTaTa KOHreHUTaNHa cpLUeBa
aHOMa/nja, KOja YecTo ce NAEHTUPMKYBA CNy4ajHO 33 BPEME Ha
KapAMOBaACKYIaPHUOT CKPUHUHT Kaj CNOPTUCTUTE. MIAaKo 4eCcTo e aCMMMNTOMATCKaQ,
BAB Hocu pusnum og AMchyHKUMja Ha aOpTHATa BaaBy/la M NPOrpecuBHa
aopTonaTuja, WTO NOTEHLMjaNHO KPajHO BOAW A0 AUCEKLUMja U/MUNn HEeHaaejHa
cpuesa CMpT.

Llen

[a ce pasrnegaat MOpPONOLWKNTE KapaKTEPUCTUKUN, NPUPOAHATA UCTOPUja U
KAMHUYKUTE MMNINKALUUM Ha BAB BO KOHTEKCT Ha y4eCcTBO BO PU3NYKA aKTUBHOCT
n/vnun cnopT, co GOKYC Ha TEKOBHUTE NPENOPaKuU, PU3UK cTpaTUdUKaLMjaTa U
NPaKTUYHUTE NPEeAUN3BULM CO CNpPaByBaH € CO cocTojbaTa.

MeToau

OBOj HapaTUBEH npernien CUHTeTU3UpPa A0Ka3nN 04, HEO4AMHELLHWN KOHCEeH3YalHU
n3jaBu, CTyanmn 3a BU3yenunsaLmja Ha aopTHaTa BanBy/1a U NO4ATOUM O4
NOHTUTYAUHANHO cneaewe Ha BAB Kaj cnopTtucTw.

Pesyntatu

Cnoptuctute co BAB 6apaat MHAMBMAYaNMU3NpPaHa NPOLEHKA HAa PU3NKOT 3eMajKu ja
npeasuna GyHKUMjaTa Ha Ba/IBY/1aTa, rOI€MMHATa Ha aOpTaTa, CTankata Ha nopact
Ha AMMEH3MjaTa Ha aopTaTa, CEMejHaTa aHaMHe3a U XeMOoAMHAMMKaTa cneunuPuryHo
BP3aHa 3a TUMNOT Ha CNOPTOT CO KOj MHAMBMAYATA Ce 3aHMMaBa. MefyHapoaHuTe
ynatcTtBa (ESC 2020 n AHA/ACC 2025) HyaaT CTPYKTYPMPaHU Npenopakn 3aCHOBAHM
Ha AWjaMeTapoT Ha aopTaTa U NoBpP3aHMTe PpaKTOPM Ha pu3mnK. CTyannte cyrepmpaart
AEeKa y4eCcTBOTO BO CNOPTOT He ja 3abp3yBa nporpecujata Ha bosecTa Kaj
HekomnanumnpaHa bAB; cenak, peaoBHO exokapamorpadCcKo cneaere u
MYATUANCUMNNANHAPHOTO AOHECYBame OA/1YKMN Ce HEONXOAHMN.

3aKNYy4YOoK

Bo oTcycTBO Ha 3Ha4YajHa aopTonaTnja nnm BansynapHa guchyHKLUMja, NOBEKETO
cnopTtuctn co BAB moskaT 6e36eaHO Aa NpaKTMKyBaaT GU3MYKA aKTMBHOCT/CNopT.
OrpaHuyyBateTo 6a3npaHoO Ha PM3UK U 3aeHUYKOTO AOHECYBatbe 0AJ1YKU, BOAEHM
o4, TEKOBHUTE A0Ka3M M NPUIAroAeHnoT HaAa30p co ynoTpeba Ha BM3yenasnumoHu
MEeTOAM, Ce K/IyYHU 33 ONTUMU3UPAHbE HA UCXOAUTE Kaj OBaa nonynaumja.

KnyuHu 36opoBu: bnkycnmaHa aopTHa BasByna, CNOPTUCTM, CMOPTCKA
Kapaunonoruja, gunataymja Ha aopTtaTa, aopTonaTuja
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Introduction

Bicuspid aortic valve (BAV) is the most common congenital heart anomaly, affecting
approximately 0.9-2.0% of the general population (1-3). Characterized by the
presence of only two functional cusps in the aortic valve instead of the usual three,
BAV is often asymptomatic and discovered incidentally during routine imaging or
preparticipation cardiovascular screening, especially in young athletes (4-6). While
many individuals with BAV remain clinically stable, this condition carries an
increased risk of complications, including progressive aortic valve dysfunction
(stenosis or regurgitation), aortic root and ascending aortic dilation, and, in rare
cases, aortic dissection or sudden cardiac death (SCD) (2,5,6).

Transthoracic echocardiography (TTE) is the first-line BAV diagnostic and
phenotyping modality, the best modality for hemodynamic assessment of valvular
dysfunction, and the initial modality for assessment of thoracic aorta size, presence
of aortic coarctation and other congenital lesions. Transesophageal
echocardiography (TEE) may aid in the diagnosis and phenotyping of BAV that is not
well visualized by TTE, has excellent accuracy for the diagnosis of aortic dissection
and assessment of infective endocarditis and presence of vegetation. It may improve
diagnostic accuracy and phenotyping BAV using other imaging modalities like
computered angiography (CT) and/or magnetic resonance imaging (MRI) (6).

The growing emphasis on cardiovascular safety in sports has brought renewed
attention to the implications of BAV in athletic populations. Intense physical activity,
particularly sports with high static or dynamic load, may accelerate aortic dilation or
precipitate adverse cardiovascular events in susceptible individuals. As such, the
presence of BAV presents a complex challenge in balancing the well-documented
benefits of physical activity with the potential risk of serious cardiovascular
complications (7).

Current clinical guidelines offer structured but sometimes divergent
recommendations regarding eligibility for competitive or recreational sports in
patients with BAV, depending on factors such as aortic size, rate of progression,
severity of valvular dysfunction, and family history of aortic disease (7-10). The
interpretation of these guidelines in everyday clinical practice, especially in
borderline cases, requires careful risk stratification and individualized decision-
making.

This review aims to provide a comprehensive overview of the current understanding
of BAV in the context of sports activity, with a focus on risk assessment, guideline
recommendations, and practical challenges in clinical management. It also highlights
areas of uncertainty and future directions in the care of athletes with BAV,
emphasizing the need for a personalized, multidisciplinary approach.
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Bicuspid Aortic Valve: morphology

Bicuspid aortic valve (BAV) is defined by the presence of two unequal-sized aortic
valve leaflets due to congenital fusion of one of the three normal commissures. The
anatomical variability in BAV is typically classified using the Sievers classification

(10), which is based on the number of raphes (zones of commissural fusion), cusp
orientation, and symmetry. However, there was considerable heterogenity of
nomenclature which is why in 2021 International Consensus Statement was issued
(6) in order to overcome the differences. Therefore, according to this document there
are 3 BAV types: the fused BAV (Figure 1), the 2-sinus BAV and the partial-fusion

BAV (Figure 2), each with specific phenotypes.

Fused BAV
(90-95% of BAV)
3 Phenotypes

Systole

Right — Left Cusp Fusion Right — Non Cusp Fusion Left — Non Cusp Fusion
(70-80%) (20-30%) (3-6%)

Diastole

Figure 1. Schematic of fused BAV phenotypes as seen by parasternal short-axis
tranthoracic echocardiography
(Mischelena et al. [6]).

The fused BAV type is the most common type, accounting for approximately 90-95%
of cases (10,11). It is characterized by 2 cusps appeared fused or joined within 3
aortic sinuses, 2 commissures and presence of congenital fibrous ridge between the
fused cusps, termed raphe. There are 3 specific BAV phenotypes within the fused
type (Figure 1): right -left cusps fusion, right non-(non-coronary) cusps fusion and
left non (non-coronary) cusps fusion. The right -left cusps fusion phenotype is the
most common (70-80%) across world’s population.
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Further, it is important to evaluate symmetry for the fused BAV type which is defined
by the angle between the commissures of the non-fused cusps (Figure 2).Very
asymmetrical (angle of 120-1390) may exhibit retraction of the free edge of the
fused cups at the raphe level which may contribute to valve regurgitation. It means
that as the angle decreases the possibility of aortic regurgitation rises.

Symmetry of Fused BAV
Commissural Angle of the Non-fused Cusp

Symmetrical Asymmetrical Very Asymmetrical

160-180° 140-159° 120-139° J{ﬁ’nﬁwﬂ%)

Figure 2. Schematic of the transthoracic echocardiographic evaluation of fused BAV
symmetry in the parasternal short-axis view (Mischelena et al. [6]).

2-sinuses BAV (Figure 3) is formed of 2 cusps, roughly equal in size and shape,
each cusp occupying 1800 of the annular circumference, with only 2 aortic sinuses
without raphe and with 1800 commissural angles. There is a lack of scientific data
on the clinical and especially prognostic consequences of this “morphologically
severe” form of BAV.
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2-Sinus BAV
(5-7% of BAV)

1. 2 Phenotypes 2 A 2B

Diastole

: Systole Diastole ' Diastole

Latero-lateral

Anteroposterior Hpgrime
(most common)

(least common)

Figure 3. Schematic of the 2-sinus BAV phenotypes as seen by the transthoracic
echocardiogram parasternal short-axis view (Mischelena et al. [6]).

And the last phenotype is partial-fusion BAV (Figure 4) formed of 3 aortic sinuses, 3
cusps, 3 commissures (2 normal+1 fused) and a small “mini-raphe”. This form of
BAV has impact on the alteration of the aortic flow patterns manifested with
increased flow eccentricity and increased vortexes, perhaps partially explaning the
high prevalence of aortic dilatation among such patients.

Partial-Fusion BAV
(Forme Fruste)
Short fusion of 1 commissure

Diastole Systole

ﬁﬁw«dﬂ{.a}

Figure 4. Schematic of the partial-fusion BAV phenotype as seen from the
transthoracic echocardiogram parasternal short-axis view (Mischelena et al. [6]).
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Beyond valvular morphology, BAV is increasingly recognized as a disorder of the
entire aortic root and ascending aorta, collectively referred to as BAV-associated
aortopathy (5,6,12-14). Histological changes of this condition are characterized by
structural abnormalities of the aortic media, such as elastic fiber fragmentation and
smooth muscle cell apoptosis, leading to increased aortic stiffness and susceptibility
to dilation over time (14). Development of BAV-aortopathy has been attributed to
genetic and hemodynamic bases, althoug for both explanations there were pro and
contra arguments (5,6,12-14). The evidence supporting a genetic basis besides

being more prevalent in first-degree relatives of the patients with BAV includes
founded differences in aortic dimensions in persons with BAV with apparently
normal-functioning BAV (5,14). On the other hand, the concept that abnormal valve
dynamics lead to BAV- aortopathy is supported by the observation that even
normally functioning BAV can have abnormal transvalvular-flow patterns, resulting in
regional increases in wall shear stress that are predicted largely by the morphologic
features of the bicuspid valve (5,6,12,14-16). Magnetic resonance imaging (MRI)
studies have shown (Figure 5, Panel A) right-left fusion pattern results in a flow jet
directed toward the righ anterior wall of the ascending aorta to promote dilatation of
predominantly ascending aorta. In the pattern with fusion of the right and
noncoronary cusps (Figure 5, Panel B), the jet is directed toward the posterior wall of
the ascending aorta to promote dilatation of within the proximal arch (14).

A Right—left fusion pattern B Right-noncoronary fusion pattern

Figure 5. Schematic presentation of morphologic features of the BAV valve that
influence the pattern of aortopathy (Verma&Siu [14]).
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There are three major forms of aortic dilatation phenotypes (Figure 6): (1) the
ascending phenotype-dilatation preferentially located at the tubular ascending tract
beyond the sino-tubular junction accounting for approximately 70% of BAV
aortopathy cases; (1) the root phenotype -dilatation preferentially located at the root
(sinuses of Valsalva) accounting for approximately 20% of BAV aortopathy cases;

and (I1l) the extended phenotype, where significant dilatation may be present in both
the root and tubular ascending aorta without predominance. The ascending
phenotypes are more frequent in older patients with BAV with aortic valve sclerosis
or stenosis and the root phenotype usually is more freequent in younger patients,
predominantely males with aortic regurgitation. The later phenotype showed faster
growth and has been associated with greater rates of aortic dissection (6,12, 17).

BAV aortopathy
Dilatation phenotypes

Ascending phenotype
(70%)

Root phenotype
Extended phenotype (20%)
(variable %)

Figure 6. BAV-aortopathy phenotypes (Mischelena et al. [12]).
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Bicuspid Aortic Valve: natural history

The natural history of BAV is heterogeneous. Many patients remain asymptomatic
for decades, but a subset may develop complications such as:

- Aortic stenosis (AS), typically in middle age, due to accelerated calcification of
the abnormal valve.

- Aortic regurgitation (AR), due to leaflet prolapse or dilation of the annulus and
root.

- Aortic aneurysm or dissection, especially in individuals with aortic dilation
exceeding 45-50 mm or rapid growth (>3 mm/year).

Importantly, the progression of aortopathy in BAV is not always correlated with the
severity of valve dysfunction, emphasizing the need for lifelong imaging surveillance,
even in asymptomatic individuals. Along with this fact we should emphasize that the
rate of aortic growth depends of the age (youger patients exibit faster growth),
baseline aortic diameter, family history of aortic disease, associated valve
dysfunction (regurgitation vs. stenosis), location of the dilatation (ascending vs. root)
and haemodynamic factors. The risk of aortic dissection, although relatively low
(<1% in most cohorts), increases significantly with aortic diameters exceeding 50
mm or in the presence of other risk factors such as hypertension, family history of
dissection, or high-intensity physical exertion (12-14,18).

Bicuspid Aortic Valve in the Athletic Population

The detection of BAV in athletes is increasingly common, largely due to the
widespread implementation of cardiovascular screening protocols prior to
competitive sports participation. In many cases, BAV is asymptomatic and

discovered incidentally during echocardiography performed for an abnormal murmur
or as part of routine screening (7,19). However, the presence of BAV in athletes
presents unique diagnostic and management challenges, and early identification and
individualized risk assessment form the cornerstone of safe sports participation in
this population (7,20,21).

In the athletic population, understanding the structural and functional implications of
BAV is critical. Athletes are typically engaged in sustained high cardiac output states
and repeated increases in afterload, particularly during resistance training and
isometric exercise. These hemodynamic conditions may accelerate aortic dilatation

in individuals predisposed to aortic wall abnormalities, such as those with BAV-
associated aortopathy. However, Peliccia et al. (22) assessed 2317 athletes,

engaged in 28 sports disciplines (28% participated in Olympic Games) and

concluded that dilatation of aorta above the references limits is uncommon and
which is very important, they emphasize that such dilatation could not be
physiological consequence of exercise training, but solely pathological condition,
maintaining close clinical surveillance. In the meta-analysis of Iskandar and
Thompson (23) on root size in elite athletes, they assessed 23 well defined studies

25



PeBujaneH tpya

with 5580 athletes, and the data confirmed that besides insignificant larger aortic
root diameter in atletes, marked dilatation represent not a physiological adaptation t
exercise, but a pathological finding warranting follow-up. Similarly, Limongelli et al
(24), 1995 athletes were evaluated for the aortic diameter at the level of sinuses of
Valsalva and the results showed mild, although significant, increased aortic
dimension in comparison to healthy controls which was associated with sport type
and sex, but were rarely responsible for a dilatation above common threshold used
for distinguishing pathology (= 40 mm in men, = 35 mm in women).

Despite low incidence, the risk of sudden cardiac death (SCD), while rare in BAV
patients, cannot be entirely excluded, especially in the presence of significant aortic
enlargement, severe valve dysfunction (predominantely severe aortic stenosis),
arrhythmias, and other complications arising from structural abnormalities of the
valve (24,25).

In order to identify aortic dilatation in competitive athletes, the aortic root/left
venrticular golden ratio was proposed (26). It was concluded that the ratio between
aortic diameter (Valsalva) and LV end-diastolic diameter, with a cut off of 0.71,
demonstrated a good sensitivity and specificity to differentiate between physiological
and pathological remodelling of the aorta which may serve as additional parameter
in echocardiographic assessment of athletes (Figure 7).

Although data on the natural history of athletes with BAV is limited, till nowdays we
had few strong conclusions based on the long period of following-up of these
athletes. Thus, Sparato et al. (27) after 5-19 years following-up showed that
continued sport participation is not responsabile for worsening of BAV, but could be
connected with progressive worsening of the valvular lesion (AS, AR) and
appearance of clinical symptome. Galanti et al. (28) after 5 years of following-up
showed that aortic dimensions increase significantely more than in athlets with
tricuspid aortic valve (TAV), but do not differ from those in the general BAV
population. Stefani et al. (29) after 5 years of following-up showed that in BAV
patients the ascending aorta is involved in normal progressive, not necessarily
pathological, enlargement. Along with the results of this studies, recent study of
Boraita et al. (30) on a relatively small group of elite Spanish athletes with BAV and
mild-to-moderately dilated aortas had concluded that high-intensity training and
sports competition may engage in high dynamic cardiovascular exercise without
adverse consequences, although an echocardiographic follow-up is recommended.
Similar results were found in the study of Bianco et al. (31) in the atlethes with
uncomplicated BAV followed-up as median as 11,6 years, that high training volumes
do not correspond to a more rapid and significant deterioration in valve function nor
to a more rapid increase in aortic or cardiac chamber size. And finaly, the results of
international, multicenter study SPREAD (Sport Practice and its Effect on aortic size
and valve function in bicudpid Aortic valve Disease) on large cohort of 504 athletes
(32). The study demonstrates that competitive athletes with BAV have larger aortic
diameters and worse valvular function than athletes with TAV.

Furthermore, athletes with BAV demonstrated a remodelling of the left ventricle
(LV) that goes beyond usual training-induced adaptation.
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HOW TO IDENTIFY AORTIC DILATATION IN COMPETITIVE ATHLETES:
THE AORTIC ROOT/LEFT VENTRICULAR GOLDEN RATIO

ATHLETES CONTROLS AORTIC DILATATION
£ ',','r.-; ' l'q'-f),-'_; i"-".'.f Oy
Aortic root/LVEDD ratio=0.590.06 Aortic root/LVEDD ratio=0.65+0.05 |_'im-|i‘ar_wﬁﬁm‘bmncaiﬂ_as_‘

However, future studies are needed to improve individualized risk of aortic dilatation,
BAV dysfunction or remodeling of LV based on ethiology, genetic factors, family
history of dissection, aortic size, risk of bodily collision and sport-specific
hemodynamic factors (33).

Guidelines for sport participation

Several international guidelines provide criteria for sports eligibility in athletes with
BAV:

1. 2020 European Society of Cardiology (ESC) Guidelines (7):

- In the absence of aortopathy exercise recommendations for individual with
BAV are identical to those in individuals with tricuspid aortic valve dysfunction.
Athletes with
asymptomatic moderate to severe valve disease should be asessed on
individualised basis according to the risk of progression. Symptomatic severe valve
disease should not participate in any competitive sport or recreational sport/exercise
and treatment is recommended.

- In BAV with aorta < 40 mm all sports are permitted with preference of
endurance over power sports. Follow up is mandatory every 2-3 years

- In BAV with aorta 40-45 mm it should be avoid high and very high intensity
exercise, contact and power-sports with preference of endurance over power sports.
Follow up is mandatory every 1-2 years

- In BAV with aorta > 50 mm sports are contra-indicated
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2. 2025 AHA/ACC Scientific statement (34):

- The evaluation of competitive athletes with BAV should include assessment of
additional features that may increase the risk for aortic dissection, including family
history of aortic dissection, rapid aortic growth (=3 mm/y), untreated substantial
aortic coarctation, or features suggesting an underlying heritable thoracic aortic
disease (HTAD).

- In the absence of aortopathy exercise recommendations for individual with BAV
are identical to those in individuals with tricuspid aortic valve dysfunction.

- Competitive athletes with BAV and normal aortic dimensions can participate in
competitive sports.

- Competitive sports participation for competitive athletes with BAV and mild to
moderate thoracic aortic dilation (40-44 mm) and no additional risk factors for aortic
dissection can be considered with shared decision-making (SDM). Risk stratification
should consider the degree of dilation relative to age, sex, and body size.

-For competitive athletes with BAV and moderate to severe aortic dilation (245
mm), the risks likely outweigh the benefits of competitive sports participation.
However, competitive sports participation can be considered in select cases with
SDM, consultation with experts in aortic disease or sports cardiology, and
longitudinal clinical surveillance.

- Competitive athletes with BAV and thoracic aortic aneurysm meeting surgical
thresholds should not participate in competitive sports until surgical intervention

- Competitive sports participation for competitive athletes with BAV and aortopath
who have undergone ascending thoracic aortic aneurysm repair is reasonable after
complete sternal healing and with SDM, consultation with experts in aortic disease
or sports cardiology, and longitudinal clinical surveillance.

The practical summary of guidelines is shown on Table 1.

Special considerations, controversies and/or gaps in the knowledge

The psychological burden of a possible disqualification from sports, especially in
young and competitive athletes, adds complexity to the decision-making process.
Further, lack of consensus across guidelines, heterogeneity in aortic size thresholds
and borderline aortic dilation established the dilemma and introduce the need of a
large-scale longitudinal studies in order to provide more evidence-based guidelines
on exercise prescription in individuals with valvular heart disease.

Also is very important to fulfill the lack of knowledge on the impact of sport on
progression of aortic disease and risk of dissection or aortic rupture among
individuals with aortopathy.

Until more data become available, engaging in shared decision-making (SDM) with
patients and their families, employing a multidisciplinary health care approach, and
ensuring regular monitoring can optimize safety. Educating both patients and sports
personnel about potential risks and safety measures is crucial.

28



PeBujaneH tpya

Table 1. Summary table of sports participation Guidelines in BAV

BAV condition ESC 2020 Guidelines AHA/ACC 2025 Statement

Aorta <40 mm |All sports permitted, prefer Full participation allowed. No
endurance over power sports. [restriction. Routine monitoring.
Follow-up every 2-3 years.

Aorta 40-44 mm |Avoid high/very high intensity, [Sports participation may be considered

(mild dilatation) |contact and power sports. with shared decision-making (SDM) in
Endurance sport preferred. the absence of other risk factors.
Follow-up every 1-2 years. Individualized risk stratification
required.
Aorta 45-49 mm |Restricted to low-intensity Generally, discouraged. May be
(moderate sports (skill, light endurance). |considered in select cases with SDM
dilatation) Follow-up every 6-12 months. |and expert consultation. Longitudinal

surveillance needed.

Aorta >= 50 mm (All sports contraindicated. Participation not recommended.
Surgery considered. Surgery indicated based on standard
criteria.
Post-surgical repair[Not specified. Participation may be considered after
of thoracic aorta full recovery, with SDM and specialized
follow-up.

Valve dysfunction |Asymptomatic: individualized [Same as for tricuspid valve.
(moderate/severe) levaluation Individualized assessment needed.
Symptomatic: no participation [Severe symptomatic disease excludes
and treatment is recommended [participation
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Conclusion

We should view BAV as a condition best characterized as a clinical spectrum with
different aetiologies, where a detail analysis of valve morphotypes, cardiovascular
risk factors, haemodynamic conditions, and aortic dilation patterns may help to
stratify the risk of valvular dysfunction and aortic dilation.

Consequently, clinicians must balance the known cardiovascular benefits of physical
activity with the potential risks of high-intensity sports in this population. A
tailored, risk-based approach, incorporating clinical findings, imaging data, and
guideline recommendations, is essential in determining appropriate sports eligibility.
Along with the risk of sudden cardiac death, the focus of SDM must include the
potential negative psychological, social, and overall health impacts of sports
restriction.
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Mpukas Ha cayuaj

Mpukas Ha cayuaj

MacuBHa akyTHa ny/iMOHanHa emboaunja Kako Komnaukaymja og COVID-19,
yCnewHOo TpeTupaHa co paHa NpMMeHa Ha MHXMbutopu Ha ¢akTop Xa.

JaHe Tanecku, bunjaHa 3aduposcka, AaHunua lNMeTkocKa, BaneHTnHa AHA0Ba,
bunjaHa OrHeHocka, Mapwuja Basaykuc, Mapujan bowesckun, Cawko Keaes

Abstract

Background

Thrombo-embolic complications during coronavirus COVID-19 infection have been
described in multiple case reports and studies during and after the pandemic, and
despite the growing understanding, management and prevention remains
individual pending available recommendations. In this case report, we present the
successful management of a high-risk pulmonary embolism (PE) as a complication
of COVID-19 infection.

Case summary

A patient with COVID-19 developed sudden shortness of breath, hypotension and
hypoxia. Early echocardiography showed enlarged right heart chambers with left
ventricular D-shape in parasternal short-axis view. Thrombi were registered in the
apex of the right heart chamber. Computed tomography pulmonary angiography
performed in the first hour confirmed the diagnosis of massive PE. Intravenous
crystalloid fluid and unfractionated heparin (UFH) infusion was started with regular
aPTT measurements and was closely monitored for hemodynamic instability. UFH
was transitioned early after 48 hours to oral anticoagulant therapy (Apixaban dose
of 10mg b.i.d) with successful results, resolution of symptoms and reversal of right
heart failure.

Conclusion

Pulmonary thromboembolism is a commonly reported occurrence in severe COVID-
19 infection. In this case report, fast switch to NOAC and long-term treatment
proved to be effective, and it may be considered for high-risk PE in COVID-19
patients.

Key words: Pulmonary thromboembolism (PE), COVID-19, NOAC.

MNMpukas Ha cayuaj

KoH KpajoT Ha centemBpu 2022 roanHa, 71-rogmiHa *eHa, NeH3MOHMPAH AOKTOP
Ha meguunHa, belle gOHeCeHa BO ypreHTHa ambynaHTta co 10-gHeBHA UCTOpUja Ha
3aMOp, BUCOKA TemrnepaTypa, CyBa Kaluaumua U OTEKHATO AULLEeHe, CO NOCTeneHo
BNOWYBake Ha cumntomuTte. Cegym geHa nped npuemort, Taa Mmaaa No3NTUBEH
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PCR TecT (nonnmepasa BepUXKHa peakLmja Bo peasnHo Bpeme) 3a COVID-19. [1Ba
AeHa npepa xocnutanmsaumjata npmjaBuaa enmsona Ha rybuTok Ha CBECT Co naj Ha
KPBHMOT NpuTtucok Ao 80/50 mmHg (M3mepeH Bo AOMALLHKW YCNOBU), TaxnKapaunja
no 130 yaapu/muHyTa U HamaseHa caTtypalnja Ha Kucaopog, (Sa0;) ao 78%.

Ha npuem, naumeHTKaTa bewe pebpunHa co TenecHa tTemnepaTtypa og 39.0°C,
TaxnKapauyHa co cpuesa ppeKkseHunja oa 103 yaapu/MuH, TaXMNHONYHA CO
pecnupatopHa ¢pekBeHUMja oa 38 pecnmpaunm/muH, BOSHEMUPEHA U
AnjadopeTnyHa, CoO HamaneHa caTypaumja Ha Kucaopog oa 88% Ha ambueHTaneH
BO34yX.

KpBHMOT NpUTUCOK Ha npuem bewwe 130/80 mmHg. Ha dusukaneH npernea, Ha
ayCKy/nTaunja bea eBUAEHTUPAHM KPenUTaLuum BO A0JHUTE NAapTUM Ha benuTe
Apobosu bunartepanHo.

Opa mnHaTKu 3abonyBatba, Npes ABe rogMHM NaUMeHTKaTa pa3Buaa Anaboka BeHCKa
Tpombo3a ([1BT) Ha gecHaTa nonauTeasiHa BeHa Mo TpaymaTcka nospesa Ha
KoneHoTo. Bo Toj nepmog 3anoyHana co opanHa aHTUKOArynaHTHa Tepanuja
(aHTaroHmcTn Ha BuTamuH K — BKA), Koja ja npeknHana no 6 meceum nopagm
OTCYCTBO Ha ApPYru pU3MK - aKTopu 3a BEHCKM Tpomboemboanzam (BTE). Mo Toj
HacTaH bmMna pefoBHO CeaeHa Ha CEKOM 6 meceum CO AYNNEKC BEHCKU YNTPA3BYK,
6e3 NoBTOpPHa NojaBa Ha TPOMOOTCKM HACTaHMW.

MHUMjaneH gujarHoCTUUYKKN npuctan

EKI Ha npuem Bo ypreHTHa ambynaHTa Co TUNMUYHKM 3HALUM HA NYyIMOHANHA
Tpomboembonnja (Cnmka 1).
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Ha npuem, nabopatopuckute aHanmsm b6ea 3Ha4ajHU Nopaan 3HAYUTENHO NOKAYEHMU
BpeaHocT Ha D-aumepu > 23.000 ng/ml n NT-proBNP og, 9503 pg/ml.

PaHaTa TpaHcTOpaKanHa exokapauorpaduja (TTE) oTKpM 3HaUM Ha AeCHOCpLEBa
cnaboct co annataumja Ha aecHata komopa (AK), (coogHoc IK/neBaTta Komopa (/1K)
> 1; natonowkKa rpaHuua > 1), 6asaneH gnjameTtap Ha gecHaTa Komopa oA 45 mm
(HopmaneH oncer 25-41 mm), co peayumpaHa cMCToNHa PpyHKUMja (CUCTONHO
ABUXKeHe Ha TpukycnuaHuoT aHyayc (TAPSE) 12 mm; naTonowKa rpaHuua < 16
mm) ¥ NyIMOHaNHa XMNepTeH3uja (CMCToNEH Ny IMOHANEH apTEPUCKM NPUTUCOK 61
mmHg; natonowkKa rpaHmua > 36 mmHg). Ucto Taka, 6ea BU3yennsnpaHm HEKONKY
Maaun Tpombu npuaeneHun 3a TpabekyntTe Bo aneKkcoT Ha AecHaTa Komopa (Cauka
2).

Cnuka 2 MHuMnjanHa TpaHcTopaKanHa exokapaunorpadwmja (TTE)

JTabopaTtopucKkUTe UCMIUTYBakba NOKaXKaa NeyKoneHuja, sronemeH C-peakTuUBeH
NPOTEUH N NOKavyeHn D-aumepu, Kako WTo belle npeTxoaHoO HaBeaeHo.

Co uen noTBpAyBar-e Ha AUjarHo3aTa, COrlacHO NocAeAHUTE NPernopaKku oa,
EBponckoTo Kapanonowko 3apyxeHue (ESC) 3a TpeTmaH Ha nyamoHanHa embonuja,
BO MPBMOT Yac NO NPMEeMOT BO YpreHTHa ambynaHTta, 6ewe peannsmnpana KTMA
(KomnjyTepusnpaHa Tomorpaduja co nyaMoHanHa aHrmorpaduja). Haoaute oTkpuja
MaCcUBHU AedeKTN BO NOJIHEHETO Ha KOHTPACTOT, MOYHYBaAjKN o4 budypKaunjaTa Ha
NyAMOHaNHOTO cTebn0, ABETE NY/IMOHA/IHM apTEPUU, KAKO U CEFTMEHTHUTE apTepun
(Cnuka 3).
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J[lynneKkc BEHCKMOT YyATPa3BYK OTKPW AnaboKa BeHCKa TPomMb03a Ha AecHaTa
nonauTeasnHa BEHa CO OK/y3aMBHa TPOMbOTMUYHa popmalmja.

JlekyBame

Bo Oaaenot 3a MHTEH3MBHA Hera H6elwe 3ano4YHaT TPeTMaH CO KOHTUHYUpPaH
NO3UTUBEH NPUTUCOK BO AnLLHMTE naTuwTa (CPAP), co KAMHUYKO NnogobpyBamse.
Belle opanHUpPaHa MHTPaABEHCKA Tepanuja co HedpakunMoHupaH xenapuH (UFH) co
6onyc Ao03a NpunarogeHa cnopes TeNecHa TeXXUHa, Co pefloBHO cneaerbe Ha aPTT
BpeaHocTuTe. MauueHTKaTa belle BHUMATENHO c/iefeHa 328 MOXKHM XeMOANHaMCKMU
NPOMEHMN.

Mo 48 yaca, npu cTabnnHa xeMmogMHaAMMKa, NaumeHTKaTa bewe npedpneHa Ha
Opa/iHa aHTUKoarynaHTHa Tepannja — MHXMbuTop Ha pakTop Xa (Apixaban, ao3a oa
10 mg ABa NaT AHEBHO), CO NAAaH 3a AO/ATOTPAjHA aHTUKoarynauuja, 3emajku ja
npeasna uctopujata Ha npetxogHa ABT, co nnaHMpaHa NOHAaTaMOLLHA
peesanyauyuja.

KoHTponHaTa TpaHcTopakaiHa exokapauorpaduja (TTE) noKaxa NnoBneKyBakbe Ha
3HauuUTe Ha AecHocpueBa cnabocT Co HamanyBakbe Ha AMMEH3NUTE Ha U3/1IE3HMOT
TPaKT Ha gecHaTa komopa (RVOT), HamanyBarse Ha ,,D shape” Ha neBaTa KOMmopa,
6e3 eBUAEHTMPAHA NY/IMOHA/IHA apTepucka xunepteHsunja (MAX). CoogHocoT
nomery gecHata u nesata Komopa (AK//MK) 6ewe < 0.9.
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Cnepemr-e

Ha eaHOmece4yHaTa KOHTPOAHA NOCETA, NAaLMEHTKATa OCTaHA aCMMNTOMATCKa, 6e3
HOBW enn3oamn Ha AUCNHea Uan XMNoKcuja. NMopaam BUCOK pU3UK 04, peumans Ha
nyamoHanHa embonunja (ME) nam BeHckn Tpomboemboansam (BTE), npenopayaBme
NPOAOMKYBaH€E Ha OpaJ/iHA aHTMKOArynaHTHA Tepanuja Ha HeonpeaeneHo Bpeme,
COrNacHO HajHOBUTE Npenopaku Ha EBponcKoTo KapanonoLwko 3apyeHune (ESC) 3a
TpeTmaH Ha [1E.
[MauneHTKaTa NPOAOAXKYBaA CO Tepanuja co Apixaban, co nnaHMpaHa peeBanyaumja
Ha 6 meceum U MOXHOCT 32 HamaslyBakbe Ha A03aTa Ha 2.5 mg aABanaThn AHEBHO.
EaeH mecey no ncnucort, KoHTponHata KTIMA aHrmorpadmja nokaxa npucycTso Ha
Maan TPOMBU BO CEFMEHTHUTE apTEPMM, CO YNCTU [NTAaBHM NYJIMOHA/IHU FTPaHKU
(Cnuka 5).

Cnuka 5. KoHTponHa KTIA aHrmorpaduja
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KOHTPO/IHWMOT AyNAeKc BEHCKU YATPA3BYK, peanmsnpaH Tpu meceum no
WHUUMjaNHaTa AMjarHo3a, MoKaXa peKkaHanMs3alunja Ha AecHaTa nonanTeasiHa BeHa
co 3agebenyBarbe Ha BEHCKUOT sua. MNauneHTkata 6ewe ¢nsnykm akTneHa u bes
KJIVMHUYKM CUMATOMM.

AucKycuja

NManaemnjata co COVID-19 oa HEj3MHMOT NOYETOK NpeTcTaByBalle HeEBUAEHA
34paBCTBEHA KpPM3a Ha M06anHO HUBO M CEPNO3EH TEPANEBTCKU NPean3BuK.
3aKkny4yHo co 7 jyHu 2023 roguHa, ce npujaseHn 767.750.853 noTBpaeHn cnydam Ha
COVID-19, BrnyuyBajkm 6.941.095 cmpTHKM cnyyaun, Bo noBeke og, 180 3emju cnopes,
nogatouyute Ha C30.

Bo TekoT Ha naHAemunjaTa 6ea objaBeHn 6pojHKU cnydam Ha COVID-19
KOMMNAULMPaHU CO MacMBHa NyIMOHaAHa emboinja u gecHocpuesa cnabocTt'—>.
Cenak, U nocae noBeKe oA TPM roAnHM, U MOHaTaMy HeA0CTacyBaaT jaCHW HaCoOKM U
[l0Ka3u 3a NpeBeHLMja U TPETMaH Ha oBaa cocTojba.

MocTojaT HEKO/IKY TEOPUM KOU ja objacHyBaaT NOTeHUMja/IHAaTa NOBP3aHOCT NomMery
nHopekumjata co COVID-19 n pa3BojoT Ha aKyTEH pecnupaTtopeH ANCTPeC CUHAPOM
(ARDS)®, kako 1 ARDS cekyHaapeH Ha COVID-19 noBp3aHa xemornobuHonatuja’.
ObjaBeHUTE CTYANM Ha OBaa TeMa NMOKAXKyBaaT AEKa Peyncu egHa TPETUHA Of,
XOCNUTaNAU3UPaHNTE NALMEHTU CO TewKa popma Ha COVID-19 pas3suBaaT
MaKpPOBACKYNAPHN TPOMDOOTUYHN KOMNIMKALUK, BKYYYyBajKM BEHCKU
Tpomboembonnsam, MmoKapaHa nospeaa/vHdapKT n mosoueH yaap®.

Koarynaumjata Ha KpBTa Urpa 3HayajHa y/i0ra Bo NpouecoT Ha nospeaa, nopagm
3ronemeHaTta nobapyBayka U HamaneHoTo cHabayBame Co KMCA0POA 3a Bpeme Ha
TelwkKa nHpekunja co COVID-19, noaeka noctoeykaTaTa xmnepKoarynabumnHa
cocTtojba n agndy3HOTO MUKPOBACKY/IAPHO OLITETYBakEe NOCPeayBaHO O, LUTOKUHMN,
ce CcMeTaaT 3a NnoTeHuKnjanHa npuymHa 3a COVID-19 nHayumpaHa Tpomb0o3a. Ncto
TaKa, 3ronemeHunTe BpeaHOCTM Ha D-aumepu ce noBp3yBaaT co Nporpecuja u
TeXMHa Ha bosecTa, Kako LWITO NOKaXKyBaaT noseKe ctyamnnd-1°,

EaHa cTyanja, NCTO Taka ja eBaslympana BpCcKaTa nomery cepuo3HoCTa Ha bonecta
Kaj nauneHTn co COVID-19 n HuBHuUTe napametpmn MPV, RDW un PVI, Kon moxat aa
Ce KOpUCTaT KaKo BaXKHW BuomapKepu npu oapeayBare Ha CepMo3HOCTa U
cMmpTHOCTa og, COVID -19, aaBjakn CTaTUCTUYKM 3HAYAjHM Pa3/IMKK CNOpes
cepunosHocTa Ha bonecrta'.
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Mapkepu, Kako wTto ce D-gumepn n TpoNoHUHKU Tpeba ceKorawl ga ce KopucTaT 3a
naeHTMOUKaLnja Ha NaLMEHTM CO PU3MK 3a CPLLEBA M KapAMOBACKy/1lapHa nospeaa,
CO LLen HaBpeMeHO Aa Ce 3ano4yHe CooABEeTHA Tepanunja 3a crnpeyysarbe nau
Hama/lyBar€e Ha nocneauumte og nHPekumjata co COVID-19. Tokmy TyKa ce
NOCTaBYBa M HajBa*KHOTO NMpalLakbe BO OBOj NPMKa3 Ha C/lyvaj — 3a noTpebata oa
npeBeHuUMja Ha TPOMBOEMBONNCKUTE KOMNIMKALKUK NpeKy ynoTpeba Ha cooaBeTHa
aHTUKOArynaHTHa Tepanuja Kaj naunmeHTn co Tewka ¢opma Ha COVID-19.

Bo 0BOj NpuKa3s Ha cay4aj, NnaumMeHTKaTa Ha NpMem nmalle eKCTPEMHO MOoKavyeHun
BpeaHocTn Ha D-gumepun n nokavyeHu BpeHOCTN Ha TPOMNOHMWH, 3aeHO0 CO
CMMNTOMM LUITO OArOBapPaaT Ha TELLKa NyIMOHaAHa Tpomboembonuja.
JOonoNHUTENHUTE PU3NK-PAKTOPM, KAaKO LUTO Ce HanpeaHaTa BO3PACT M NPeTxoaHa
ncropuja Ha BT, 3aegHO CO NOCTOEYKaTa XunepkoarynabmuaHa coctojba nopaau
COVID-19, BepojaTHO NpunAaoHene 3a TeXKMHATA Ha 0Baa KAMHUYKA CAUNKA.

3aKNYy4YOoK

MynmoHanHata Tpomboembonmja e yecta KOMNIMKaLMja Kaj NaLMEHTM CO TELLKA
dopma Ha COVID-19. Oa K/Ny4HO 3HaYEeHE e cnefeHe Ha COOABETHMU
NPOPUNAKTUYKN MEPKU 33 CNpeYvyBatbe Ha 0OBaa XMBOTO-3arpo3yBayka cocTojba.
HeHaaejHOTO BAOWYBake Ha PeCNUPATOPHUOT CTaTyC, 6€3 CUTHUPUKAHTHMU
PaANONOLWKM AOKAXKaHM NPOMeHU Ha bennTte apoboBm, ocobeHO BO NPUCYCTBO Ha
BMCOKM BpeaHOCTU Ha D-gumepwu, Tpeba BegHalw ga npean3BrMKa COMHEXK 33
nyAMOHanHa embonuja. MoTpebHU ce AONONHUTENIHU UCTPAXKYBatba 3a Aa ce
YTBPAM NPABUIHUOT M360P M A03a Ha aHTUKOAry/llaHTHA Tepanuja Kaj NauMeHTn co
Tewka popma Ha COVID-19. Bo oBOj npuKa3 Ha c/yyaj, aKyTHUOT U AO/ITOPOYHNOT
TpeTmaH Ha macuBHaTa [MTE co HOAK, ce noKarka Kako edpuKaceH n Morke aa ce
3emMme nNpeasua Kaj naumeHTu co BucokopusmnyHa NE nosp3saHa co COVID-19.
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Art is medicine / Medicine is art

KoctagunH TaHyeB [uHKa.
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