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BoseaHo

MounTtyBaHU KONErw,

CKkopo v aa 3aBpLiM eaHa naogHa roaMHa TekosHaTa 2025 obenexaHa co boratm
HacTaHM Kako 1. MeryHapoaeH aputmonowkn koHrpec RhythmMK 2025, Mactep
KypcoT no cpueBa cnaboct n JleTHaTa WwKona Ha EBponckaTa Acoounjaumja Ha
KapauosackynapHa Busyenunsauymja (EACVI).

Bo CnucaHuneTo rogmHaBa ce BOCTaHOBU pefoBeH e Ha NPUKA3n Ha Cayyvyaun,3a Kou
Be noBMKyBam noHatamy NOaKTMBHO Aa ansnumpare.

Mwu octaHyBa ga Bu nocakam Bam 1 Ha Bawute cemejctBa CpeKHU NpeTCTOjHU
HoBoroanwHm n BoXXUKHU NpasHULM.

Mpod. a-p MapwujaH bowescku, FESC



OpuruHaneH Tpya,

BUOMAPKEPCKA EBANTYALUUIA KAJ NAUUEHTU CO KAPUMHOM HA OOJKA
KOWU CE IEKYBAAT CO KAPAUOTOKCUYHA TEPAINUIA U ACOLUUNPAHOCT CO
CYBRK/IMHUYKA MUOKAPAHA ANCOYHKLUUIA

WUpeHa Mroscka Aumosa 12

! 'papcka Onwta bonHmua “8-mu Centemspu” Ckonje, C. MakegoHuja
2 Yuusepsutet Cs. Kupun n Metogmj Ckonje, C. MakeaoHuja

ABSTRACT

Introduction: In advanced stage breast cancer (BC), conventional chemotherapy is
one of the most commonly used therapeutic options; however, it is associated with a
potential risk of cardiotoxicity (CT). Early diagnosis of cancer therapy related cardiac
dysfunction (CTRCD) is crucial for overall favorable clinical outcomes in these
patients. In addition to imaging methods, serum biomarkers such as cardiac troponin
are sensitive indicators for assessing and monitoring myocardial function.

Objectives: The aim of this study was to evaluate the dynamics of high-sensitivity
Troponin | (hsTnl) in newly diagnosed BC patients treated with CT protocols
including anthracycline (AT) and/or HER2/neu—targeted therapy, as well as its role in
the diagnosis of CTRCD.

Materials and Methods: A total of 100 newly diagnosed BC patients were treated
with CT chemotherapy according to two protocols: an anthracycline-based protocol
and/or a protocol including sequential HER2/neu inhibitor-targeted therapy. Baseline
CT risk assessment was performed according to both therapeutic regimens. In
patients categorized as low, moderate, or high risk, serum hsTnl was measured prior
to therapy initiation, during treatment, and up to one year after completion of
anthracycline therapy.

Results: A significant increase in hsTnl levels was observed among all BC patients
across both treatment protocols, with the highest concentrations observed at the end
of anthracycline therapy and mid-treatment during HER2/neu—targeted therapy.
Elevated hsTnl values were significantly increased in patients with higher AT risk;
however, among patients additionally treated with trastuzumab, no significant
correlation was observed between hsTnl levels and the higher trastuzumab-related
risk. A total of six patients demonstrated hsTnl elevations above the upper reference
limit and were diagnosed with subclinical CTRCD.

Conclusion: Our analysis confirmed a significant increase in serum hsTnl values
during CT chemotherapy treatment. These findings indicate that hsTnl is a sensitive
biomarker enabling early identification of myocardial injury and plays a key role in
the diagnosis of subclinical myocardial dysfunction.

Keywords: breast cancer, cardiotoxicity, myocardial dysfunction, troponin



OpuruHaneH Tpya,

BOBE/,

KapumHomoT Ha AojKka (K) e HajuecToTo MannrHo 3abosyBakbe Kaj *KeHcKaTa nonynaumja
KaKo Ha rnobanHo HMBO, TaKa M BO HallaTaTa gpaea. Co aypu 30% og cuTe HOBOPErUCTPUpPaAHU
CNyyam Ha KapuMHOM Kaj XeHckaTta nonynauumja Bo CAL (1), BKYNHOTO NETroAMNLLIHO NPEXUBYBaHbE
e 3HaunTenHo NogobpeHo BO NocnegHUTe ABe AELLEHUN KaKo pe3ynTaT Ha HanpeaoKoT Ha
dapmaueBTCKaTa MHAYCTPMjA U HOBUTE TEPANEBTCKU MOXKHOCTMU.

MwnoKapaHaTta anchyHKLUMja NoBp3aHa Co KapAnoToKcmnyHa Tepannja (MAMKT) npeTtcrasyBa
Hajcepmno3Ha 3aKkaHa 3a nauueHTKuTe co K, umajku npeasua, 4eKa Peuncm cute TepaneBCTKu
NPOTOKO/M (KOHBEHLMOHANHA XeMoTepannuja-XT, pagnotepanuja, LLeaHa MMYHONOLWKa Tepanuja)
MOXKe Aa NpeAn3BMKaaT HapylueHa cpueBa QyHKLUMja Kako 3HayaeH HecakaH edeKT (2). Hajuecto
npumeHyBaHuTe XT NPOTOKOAM 3a40/IKUTENHO BKAYYyBaaT aHTPaLMKAMHCKA Tepanuja (AT), a Kaj
HER2/neu no3nutusHUTE GOPMU U LiEeIHA UMYHO/OLLKA Tepanuja. MaKo HajuyecTo aCMMNTOMATCKa,
MZAMNKT cepno3Ho nHeTpdepmpa co CEBKYNHOTO NPEXMBYBaHE Kaj oBMe 60NHM, HE3aBUCHO Of,
CTaAUYMOT Ha OCHOBHaTa bonecTt. Bo ctyauja Ha Mecinaj n cop. og 2024 rog,., KymynaTUBHa
MHUMAEHUA Ha ymepeHa u Tewka MAMNKT nsHecysa 1,7%, a aypu v 0o 49,2% Ha necHute
acCMMNTOMATCKN GOPMU AOKO/KY Cce ynoTpebyBaaT CEH3UTUBHM cpueBm bBuomapkepu (Cb)

KaKo MoKayeH cpueB TPOMoHMH (cTn) Hag 99-TaTa NnepueHTUAa CO BPEAHOCTU NPUNAroAeH#!
cneundmyHO NO NoA BO AMjarHO3a Ha uctaTa (3).

PaHata getekuuja Ha MAMKT, chegereTto M HAaBpeMeHO OTNOYHYBaHe Ha COOABETEH
TPEeTMaH ce oZ, KAy4Ha Ba*KHOCT 3a ONTMMAIHO BOAEHE Ha OBUE NaLMEHTM U 3HAYAjHO
NpuaoHecyBaaT KOH GYHKLIMOHANHO onopaByBake Ha cpueBaTta pyHKumja (4). Cpuesute
TPONOHMHMU T 1 | BO pamKute Ha 99-TaTa pedepeHTHA NepueHTMIa NOKaXKyBaaT peyuncu
JINHeapHa 3aBUCHOCT CO CTENEHOT HA MMUOKapAHa noBpesa U KeToYHa HeKpo3a. bpojHu ctyguu,
BKAYy4yBajKn U meTa-aHanmsa og 2020 roa. Koja ondatm nogatoum o 61 ctygmja (5), yKaxkysaat
Ha YecTo nokavysarbe Ha Cb Kaj nauneHTn TpetnpaHu co AT n/mnn HER2/neu uenHa tTepanuja,

a OHWe CO NOKa4YeHn BpeAHOCTU Ha TPOMOHUH MMaaT 3HayajHO NOronem puUsuK 3a passoj Ha JIK
AnCcPyHKUMja. bBazanHO nokavyeHW BpeaHOCTM Ha cTnl npeTcTaByBaaT HE3aBUCEH NPEANKTOP 33
naHa KT, a naumMeHTUTe NpeamucnoHMpaaT KOH NOKOMMNINLMPAH KAVMHUYKKU TEK U MOBMUCOKA
MHUMAEHLA Ha HeCaKaHW cpueBn 36uaHyBata (6, 7, 8)

lNocnegHnTe HEKONKY FOANHU, pefieBaHTHUTE KapAMONOLWKN U OHKONOLWWKN 34pYXKeHuja
npeanoXxysaat meperse Ha Cb BkayuyBajku rn cTnl/T n BNP/NT-pro BNP Kako aen oa 6asuyHaTa
KapAMOBaCKyNapHa pU3MK CTpaTudmKaumja npes 3anoyHyBakbe Ha KaHLUep Tepannjata, ocobeHo
BMCOKO PU3UYHW MaLMEHTN Kou Ke ce nekysaat co AT n HER2/neu uenHa tepanuja (9).
JONONHNTENHO, HUBHOTO CnefleHe BO TeK HA IeKyBatbeTO OBO3MOXKYBA PaHO OTKpPMBaHE Ha
eBeHTyanHa KT Kako 1 aujarHo3a Ha acmumntomaTtcka MAMMKT. AkTyenHuTe n opumumjanHm Kapamo-
OHKO/IOLWKM BOANYM NpenopadyBaaT 6a3anHo mepere Ha cTn 1 HI Kaj cMTe nauneHTn co
KaHLep U pu3uK 3a pa3soj Ha MAMKT, 4OKOKY NCTUTe ce AOCTanHU 38 NOHAaTaMOLHO cleaere
3a Bpeme Ha TPeTMaHOT U eBeHTYaNHOo gunjarHoctuympame Ha MAMMKT.

LIE/IN

OcHoBHaTa Len Ha oBaa cTyauja belle npoueHKa Ha BpegHocTa Ha hsTnl Bo Tek Ha
JIEKYBAHETO HA MALMEHTUTE CO HOBOAMjarHocTuumMpaH K co KapaANOTOKCUMYHA Tepanuja u
Herosara y/iora BO paHaTa AWjarHo3a Ha NauneHTUTe co CyOKAMHUYKA MUOKapaHa
AnchyHKumja. CekyHaapHu uenm bea:
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e [la ce onpeaeny AMHaMUKaTa Ha CePYMCKMOT BomapKep BUCOKO CeH3UTUBEH TPOMOHMH |
(hsTnl) Kaj mauMeHTM Kom ce TPETUPAAT CO KapAUOTOKCUYHW areHcK, npeq, 3a Bpeme 1 no
3aBpLUyBaH€ Ha TepanujaTa.

e [1a ce onpeaenn merycebHata noBp3aHOCT Ha hsTnl Kaj nauMeHTH co pasInyeH cTeneH Ha
PU3UK 04, KapAMOTOKCUYHOCT KOM Ce TPEeTUpPaaT CoO KApAMOTOKCUYHU areHcu, Npea, 3a Bpeme
M MO 3aBpLIyBak€ Ha TepanujaTa.

e [1a ce cnopeaat BpeaHocTute Ha hsTnl Kaj mauneHTN Kou ce NeKyBaaT Co Pa3IUYHMU
NPOTOKOAM Ha KapAMOTOKCMYHW areHCU 1 Aa ce YyTBpAWN HMBHaTa mefycebHa 3aBUCHOCT.

e [1a ce onpeaenn BpemMeHcKaTa pamka U MHUMAeHUaTa Ha nojaBa Ha JIK cybKAMHMYKa
MUOKapAHa AnchyHKLUMja CO KopucTere Ha bBruoxemmcka esanyaumja co hsTnl kKaj naymeHTH
KOW Ce NeKyBaaT CO KapANOTOKUCUYHA Tepanuja.

MATEPUIANTU U METOAU

Bo oBaa npocneKkTUBHA, aHAa/IMTUYKO-06CcepBaLMOHA CTyANja y4ecTByBaa BKynHo 100
NauMeHTKM Co HoBoaujarHocTMumpaHd K kKo ce nekysaa co KT Tepanunja npeKky
YHuBep3utetTcka KanHuka 3a Pagmnortepanuja n OHKkonorunja Bo Ckonje. EKCKNYy3MOHM
KpUTEepUymM 3a y4ectBo bea cpuesa cnabocT co HamaneHa N1eBOKOMOPHA ejeKLMoHa
dpakumja (IKEDP), 3HayajHa BanBynapHa 6onect, npeTkomopHa pubpunaumja, HectabunHm
CPLLEBM COCTOjOU N M3pa3eHn suaHM abHopMmanHu asuxkena (SAL ckop > 1,5).

CunTe NnaLMEeHTKM ce NeKyBaa Co NPOTOKOA KOj BKAyyyBalwe AT Tepanuja Kako MHULMjaNeH
TpeTMaH, a 32 NaUMEHTKN KoM cropes, MMYHOXUCTOXEMUCKMOT Haog 6ea gmjarHOCTULMPAHM

co K[ co npekymepHa ekcnpecuja Ha HER2/neu oHKoreHoT, Npoao/ixKuja Aa ce NeKkyBaat

M CO Le/IHa Tepanuja Co XepuenTmH NO CEKBEHLMOHANEH NpUCTan BO BpemeTpaemwe og 1 roavHa
nnu 18 ymknycu. NoegnHeyHmTe 0o3m 1 Bo obata NnpoTokonm 6ea agMUHUCTPUPAHU

Ha pacTojaHue oA 3 Heaenu.

BuomapkepcKkaTa eBanyaumja ce nsseaysalle so FOb “8-mu centempu” Bo Ckonje co
onpeaenyBakbe Ha CepyMcKaTa BpeaHOCT Ha BUCOKO ceH3nTuBeH TponoHuH | (hsTnl) no
NPeTXo4HO YTBPAEH NPOTOKO/. JTabopaTopmnCKMTE aHANN3K Ce U3BeAYyBaa HAYTPO CO
BEHENYHKLMja 04 aHTeKybuTanHa BeHa BO cegeydka coctojba. McTuTe BKAydYyBaa M NOLWMPOKHK
NabopaTopmuCcKM aHaNN3KN Ha 6a3aHNOT Npernes, a KOHTPOJIHUTE MepeHa Ce U3BPLLYBAa
24-48 yaca no agMmmnHUcTpuparbeTo Ha KT Tepanmja co ncrtata nocranka.

Kaj naumeHTUTE Cce n3senyBawe un GpunsmkaneH nperneq, 12 KaHaneH enekTpoKkapamorpam,
PEHTFEH Ha rPagHM OpraHu, KaKo M TPAHCTOPaKaHa exokapauorpaduja. basmyHaTa pmMsuK
cTpaTndmnKaumja 3a MoxkHa AT KapANOTOKCMYHOCT Ce M3BpLUyBaLLe crnopes NPeTxoaHo
YTBPAEHU rotoBu naatpopmu Ha EBponckoto Kapamonowko 3apyxeHune- ESC, a Kaj oHMe Kou ce
nekysaa u co HER2/neu uenHa Tepanuja, AONONHUTENHO Ce onpeaenysalle PUsnK
cTpatuduKaunja n cnopes nnatpopmuTe 3a Toj BUA Tepanmuja (10). AnHamumkaTa Ha
b6rMomapKepcKaTa npoleHKa co hsTnl ce nssegyBalle COrMAcHO NPETXOAHO NPOLEHETUOT
KapANOTOKNUCYEH PU3MK U TOA:

Kaj naumeHTKMTE CO HU3OK U cpeaeH pu3snkK oa AT KapAUTOKCUYHOCT ce onpeaenysalle
BMCOKO CeH3UTMBEH TponoHMH | (hsTnl) npea no4eToKOT U Ha KpajoT Ha AT Tepanuja nam
BKYMHO ABe mepersa. MNauneHTKUTe nakK, co BUCOK pU3nK oa AT KapaANOTOKCUYHOCT ce
cnepea npen NOYETOKOT Ha Tepanujata, nocne cekoj XT umknyc, 3 n 12 meceum no
3aBpuyBa-e Ha AT Tepanuja unm BKYNHO 7 mepemsa.
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MauneHTKTe KoM NPOAO/XKMja Aa ce nekyBaaT U co HER2/neu uenHa Tepanuja (ymepeH u
BMCOK XepLENTMHCKM PU3KK) ce cieaea npea 1 Ha Kpaj Ha AT Tepanuja u Ha cpeamHa U
Ha KPajoT 04 NeKyBaHETO CO Le/IHaTa Tepanuja Mam BKYNHO YeTUPU Meperba.

Ctyaunjata ce n3BeayBalle BO BpeMeHCKuU nepmog og 2022-2024 ropa, a uctata bewe
peryaMpaHa co COrNacHOCT o4, CTPYYHUOT Konermym Ha obete ycTaHOBM, Kako M 040bpyBame
04 CTpaHa Ha ETnykata Komucunja Ha MegnunHckmot dakyntet npu YHUBEP3UTETOT
“Cs. Kupun n Metoguj” Bo CKkonje, a naumeHTuTe 406pOBOSHO y4ecTByBaa CO NPETX04HO
noTnuwaHa MHGopmmpaHa COrNacHOCT 3a Y4ecTBO.

PESYNTATU

CuTe NnauMeHTKM ce NIeKyBaa Co aHTPaUNKAMHCKA (AT) Tepanuja Kako UHUKMjaneH
XeMOTEepPaneBTCKM NPOTOKO BO YETUPU LLUKAYCU CO BKYMNHA, CpeaHa, KyMmynaTueBHa
nUHAeKcupaHa AT gosa og 220,40 £13,88mg/m2. 32 nauneHTKM NPoA0AXKMja Aa ce NeKyBaaT
n co HER2/neu uenHa Tepanuja co xepuenTuH BO CTaHAapAHa Ao3a oa 600mr. Cnopegs,
6a3nyHa pU3nK cTpaTudPUKaLmja Ha LenaTa KoxopTa, NauMeHTKUTE co HM30K AT pu3unk bea
3actaneHu co 47%, co ymepeH co 46% u co Bucok b6ea 7%, a nocne pu3nkK ctpatupuKkauujata
BO ogHoc Ha HER2/neu uenHata Tepanuja, 62,5% namn 20 naumMeHTKM 6ea co ymepeH pusmnk
n 37,5% nnn 12 naumneHTkn 6ea co BUCOK XEPLUENTUHCKU PU3UK
(MpadukoH 1)

46%

7%
62,5

47%
Huzok Ymepen Bucok Ymepen = Bucok

MpadukoH 1. MNpoueHTyanHa 3acTaneHoCT Ha NaUUeHTKM CO aHTPALMKANHCKN pU3KK (neBo)
n HER pu3suK (aecHo)

BasanHute cepymcku BpegHocTn Ha hsTnl nokarkaa cpeaHu BpeaHoCTH Kou bea Bo
pedepeHTHN paMKM Kaj cuTe naumMeHTKM 1 nsHecysaa 0,31+0,13 ng/ml (0,20-1,0 ng/ml).
BpeaHoctute Ha hsTnl Kaj naumMeHTUTE KoM ce NeKkyBaa co AT 1 6ea cO HU3OK U YMEPEH PU3UK
og, KT nokarka CTaTUCTUYKM 3HAYaeH NOPAcCT Ha KPajoT Ha TepanujaTa BO OAHOC Ha 6a3anHaTa
BpeaHocT (p=0,0001) (tabena 1). Kaj naumeHTUTE CO BUCOK PU3MK, Hajronem nopact Ha hsTnl
ce benexkelwe Ha Kpaj Ha AT Tepanuja (4eTBPTO Meperbe) U Helle CTaTUCTUUYKKU 3HAYajHO BO
OAHOC Ha cuTe NpeTxoaHn mepema (Tabena 2). U Kaj nauMeHTKUTE KoM NpoaonXKuja aa ce
nekysaat co HER2/neu uenHa Tepanuja ce benekelle CTaTUCTUYKM 3HAYajHO HaronemyBabe
Ha hsTnl Bo ogHOC Ha 6a3anHUTe BPeaHOCTH, CO MUK Ha BPEAHOCTUTE Ha CpeaMHaTa Ha
XepLenTUHCKaTa Tepanuja (Tabena 3).
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Tabena 1. [pomeHa Ha cepymcKkuTe BpeaHOCTM Ha hsTnl Kaj nauMeHTKUTE CO HU30K
n cpegeH AT pusuk.

Mpea Tepanuja (l) Mocne Tepanwuja (ll)
MapameTap
n=61 n=61
0,30+0,11 0,78+0,17
Tponokuk (ng/ml) Il vs. | (>) =0,0001

Tabena 2. NMpomeHa Ha cepyMcKuUTe BpeaHOCTU Ha hsTnl Kaj naunMeHTKUTe co BUCOK AT pU3uK

Il umknyc IV umknyc 3 mec.no | 12 mec. no
Tepanuja Tepanuja

MapameTap basanHo | umknyc Il umknyc
Mmeper-e

TpononuH | 0,40 10,69 | 0,70+0,09 | 0,80+0,16 | 0,93 +0,04 | 0,94 +0,04 | 0,72+0,05 | 0,64 +0,10

(ng/ml)
Ilvs. B (>)=0,0001; lll vs. b (>)=0,0001; IV vs. b (>)=0,0001; V vs. b (>)=0,0001; VI vs. b (>)=0,001;
II'vs. | (>)=0,001; lll vs. | (>)=0,010; IV vs. | (>)=0,002; IV vs. Il (>)=0,002; V vs. Il (>)=0,04; VI vs.
Il (<)=0,008; Ill vs. V (>)=0,0001; Il vs. VI (>)=0,0001; V vs. VI (>)=0,069

Tabena 3. MNpomeHa Ha cepymcKuUTe BpeaHOCTM Ha hsTnl Kaj nauneHTKnTe Kom ce
JIeKyBaa CO XepLenTuH

NabameTa basanHo Kpaj Ha AT CpeguHa Ha Kpaj Ha
P P mepere Tepanwuja XepuenTuHCKa Tx| xepuenTUHCKa Tx
0,30+0,17 0,74 0,19 0,79 +0,16 0,72 +0,15
TponoxuH (ng/ml) | vs. B (>)=0,0001; Il vs. b (>)=0,0001; Il vs. B (>)=0,0001;
Il vs. 1l (<)=0,079

Mo nogen6ata cnopea AT pu3nK, eBanyauujata Ha UICNMTYBaHUOT cpueB bBuomapkep hsTnl
MOKarka AeKa HUBOTO M3MepeHO Ha 6a3a/IHO HMBO, KAaKo M NO 3aBpLlyBakbe Ha AT Tepanuja belwe
3Ha4ajHO 3ro/IEMEHO Kaj NaLuMeEHTUTE CO YMEPEH BO OAHOC Ha OHME CO HU30K AT pu3suK (Tabena 4).

Tabena 4. HuBo Ha cepymckute BpeaHocTn Ha hsTnl nogeneHn cnopen M3paseHocTa Ha PU3UKOT
O/, aHTPALMK/IMHCKA TOKCUYHOCT.

HW30K puU3uK CpefieH pusuk P
MNapameTtap =31 30
TponoHuH (ng/ml) 6asaneH 0,24+0,08 0,36+0,11 0,0001
TpOMNOHUH (ng/ml) no 0.7140,12 0,85+0,15 0,001
Tepanuja

Kaj naumeHTUTE KOM NpoAOAXKMja Aa ce nekyBaaT U co HER2/neu uenHa Tepanuja co
trastuzumab m ce ctpatudumuympaa Hajnpso cnopes AT pusuk, hsTnl Bo cepymoT 3Ha4ajHO
NOpacHa Kaj NauueHTKMUTe CO ymepeH BO OAHOC Ha OHME CO HU30K pU3nK nocne AT Tepanuja,

[0AEKa 0BOj NopacT 6elle CTaTUCTUUYKM HE3HAYeH NO NPUMakbe Ha Tepanuja co XepuenTuH
(tabena 5). Mo cTpaTUdUKaLMja Ha OBME NALMEHTU cnopes XepLLENTUHCKM PU3KUK Ha

8
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nauneHTKn co ymepeH " BUCOK PpU3nNK, MakKo HMBOTO Ha hsTnl ce 3rosiemysalle BO TEKOT Ha
NeKyBakb€TO, OBaa NpomeHa Hemalle CTaTUCTUYKa 3Ha‘-lajHOCT.

Tabena 5. HnBo Ha cepymckuTe BpeaHocTM Ha hsTnl nogeneHn cnopes n3paseHocTa Ha
PU3UKOT O, aHTPALMK/INHCKA TOKCUMYHOCT, @ MEePEHM MO NPEeKUH Ha aHTPaUMKINHCKaTA
Tepanuja, 0OA4HOCHO NO NPEKMH Ha TepanunjaTta Co XepuenTuH.

MNapameTap Hu30K pu3unk CpeneH pusuk p
n=16 n=16
TponoHuH (ng/ml) no aHTpaL,. Tepanuja 0,6740,19 0,81+0,18 0,051
TponoHuH (ng/ml) no xepuenTuH Tepanuja 0,7240,12 0,73%0,19 0,841

CTaTUCTUYKM 3HAYajHA Kopenauuja ce cinegelle Ha HUBOTO HA CEPYMCKUTE BPEAHOCTHU
Ha hsTnl mepeH npea NOYeTOKOT M Ha KpajoT Ha AT Tepanwuja (r=0,555, p=0,0001 v r=0,437,
p=0,0001 nocneaoBaTenHo) 1 NonspaseHnoT AT pU3NK Kaj NaLlMEHTKUTE KO Ce JIeKyBaa CaMo

no Toj NnpoToKon (rpaduKoH 3).

r=0,555.p=0.0001 r=0,437.p=0,0001

lpadumkoH 3. MpadnykmM NpmKas Ha
KopenaummuTe Ha HUBOTO HA TPOMOHWUH
BO CEPYM COMNACHO aHTPAUUKANHCKNOT
PU3UK Npes 1 nocne Tepanuja.

Huok Cpenen

AHTPALMKAMHCIN PIIMK

Kaj nauMeHTKMUTE KoM NPOoAONXKMja Aa Ce NEeKyBAAT CO XepLUENTMHCKA Tepanuja ce cnegelle
CTAaTUCTUYKM 3HAYajHa Kopenauuja Ha cepymcKkuTe BpeaHocTM Ha hsTnl npea no4eToKOT 1 Ha
KpajoT Ha AT Tepanuja n nonspaseHnoT AT p13UK, 4oAeKa NaK Kopenaunja Ha hsTnl Bo ogHOC
Ha XepUenTUHCKUOT PU3MK, He ce cneelle 32 BpemMe Ha SIeKyBakeTo CO Tepanunja co XxepLenTuH

BO HWEAHa BPEMEHCKA paMKa.

Tabena 6. 3Ha4ajHM M rPaHUYHO 3HAYajHM Kopenaumm Ha BpegHocTa Ha hsTnl co n3paseHocTa
Ha PU3NKOT 04, aHTPALMKAMHCKA TOKCUYHOCT.

MapameTap

ba3anHo HMBO

Mo Tepanuja co
aHTPALUUKANH
(npBO meperbe)

Mo Tepanuja co
XepuenTuH
(TpeTo meperse)

TponoHuH (ng/ml)

r=0,383;p=0,033

r=0,441;p=0,013

Kaj BKynHoO wecT nauneHTKku (6%) Kou ce nekysaa co KT Tepanuja ce pernctpmpaa nokayeHu
BpeaHocTM Ha hsTnl Hag ropHaTa pedepeHTHa BpeAHOCT. Tpu NaLMEHTKUTE ce 1eKyBaa CaMo
co AT NPOTOKOAN M NOKaYeHUTEe BPeAHOCTU Ce perncTtpmpaa Ha KpajoTt Ha AT.

OcTaHaTuTe TpW NaLMeHTKMU ce nekyBaa 1 co HER2/neu uenHa Tepanuja CeKBEHLMOHANAHO MO
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3aBpLUyBatbe Ha AT Tepanuja 1 Kaj HUB abHOpPMaNHUTe BpeaHOCTU ce perucTpupaa Bo
Pa3NINYHM BPEMEHCKMU TOYKK 04 eKyBarbeTo co KT Tepanuja. 3a ueno Bpeme nauneHTruTe
nmaa JIKE®% Bo pedepeHTHU paMKu, Na 6ea AujarHOCTULMPAHM CO CYOKINMHMYKA
MWOKapAHa AUchYHKLMja KaKo pe3ynTaT Ha NOPaAcT Ha CEPYMCKUOT BUCOKO CEH3UTMBEH Tnl.

AUCKYCUIA

XemoTepaneBTCKMUTE areHcu BO TpeTMaHoT Ha K/l ce ogamHa No3HATU NO CBOETO
KapamoTokcuyHo (KT) aejctBo 1 3Ha4YajHUTE KapamoBackynapHu (KB) nocneanum Kaj
NleKyBaHMUTe NauMeHTKM. Ha npumep, Kaj naymeHTnTe co K noctapu o 66 rog,. Kou
npe)knuseasie noBeKke o net rogmHu, KB 3abonysarba ja HaAMUHYBaaT manaurHata bonect
Kako BoAe4Ka npuymHa 3a cMmpT (11). MmnoKkapaHaTta guchyHKLKMja NOBP3HA CO
KapAMoToKcuyHa Tepanuja (MAMKT) e HajuecTaTa KOMNAKKaLWja Kaj NaLUMEHTUTE KOU ce
nekysaart co AT n HER2/neu uenHa Tepanuja. PaHaTa gujarHo3a Ha MAMNKT oBo3mo»KyBa
HaBpeMeH TpeTmMaH 1 nogobpa nporHo3a. Noaatounte BenaT geka okony 60% og,
NaLMEHTKUTE KOM 3aNoYHyBaaT Tepanuja 3a cpueBa c1abocT Bo NpBUTE 4Ba MeceLa o4,
AnjarHosata Ha MATNKT nmaaTt MOXHOCT 32 KOMMNIETHO CPLEBO ONOpPaByBame, A0AEKA
peyYncm HeBO3MOXKHO e noaobpyBarbe Ha cpueBaTa GyHKLNja LOKONKY CO Tepannja ce
AOLUHKU noseke oA 6 meceum (12).

Bo goctanHaTa aMTepartyparta, BUCOKO CeH3UTUBHUOT TponoHuH | (hsTnl) e HajuecTo
npebapyBaHMOT cpues buomapkep (Cb) 3a cnegerse Ha MMOKapaHaTa noBpeaa
npeaunsBukaHa og KT Tepanuja. U akTyenHuUTe npenopakn u BoagnYm Ha EBpoNcKoTo
Kapanonowko 3apyxeHue- ESC (9), ro BknyyyBaat nopactoT Ha Cb Bo agepuHMLMjaTa Ha
acumnTomatcka MATKT. 3ronemeH Tnl HenocpeaHO No 3aBpllyBakbe Ha AT Tepanuja e
NPeAnKTOP 3a NocneaoBaTenHo onarakbe Ha JIKE®% mn pusnk og HecakaHu KB 36uaHyBatba
n go 3 roa. no 3aBpluyBarse Ha XT (13). Bo ctyanja Ha Cardinale u cop. (14) cnpoBeaeHa
Ha 703 nauMeHTU TPETUPAHKU CO BUCOKKN A03M Ha KT npoToKon, ce pedepmpa MHUMAEHLA
Ha HecaKaHu cpueBun 36maHyBarba o4 camo 1% Kaj naumeHTUTe CO HOPMaHM BPEeAHOCTH
Ha hsTnl 1 3auyBaHa J/IKEP%. BpojHu gpyrn cTyamm rm noTBpAyBaaT OBME HAOAM U YKarKyBaaT
AEKA KapAMjanHMOT TPOMOHMH e NPeaAnKTUBEH 3a cybcekBeHTHa JIK gucdyHKLUMja 1 onarake
Ha JIKED®% Kaj naumeHTUTE Ko ce nekysaat co AT (3, 7, 8).

Bo HawaTa aHanu3a nopact Ha hsTnl Hag 99-TaTa nepueHTMNa ce 3abenerka Kaj Tpu
NnauneHTKn TpetupaHu co AT Tepanuja. Cardinale n cop. (15) Bo cTyamja cnpoBeaeHa
Kaj 204 naumeHTKM co K[ TpeTnupaHun co BUCOKM A03UM Ha XT NoKaxKyBa AeKa M MaKCMMaHaTa
BPEAHOCT Ha NoKa4yeHNoT cTnl 3HaYajHO Kopesmpana co MakCMMaHOTO onafakbe Ha
NKE®% (r=-0,87, p<0,0001). Bo noHrnTyaMHaNHA, NPOCNEKTUBHA CTyaMja co 323 nauueHTH
co KA, cnepgeHu Bo npocekK 3,7 rogmMHu 3a guHamukata Ha Cb npu TpetmaH co AT Tepanwuja,
MOKaYeHMOT TPOMOHMH Ha Kpaj Ha AT Tepanuja 6un acoumpaH co ABOjHO 3roNEMEH PU3UK
o4 pa3Boj Ha MAMNKT (HR 2,01; 95% ClI 1,00-4,06, p=0,052) 1 6un npucyTteH Kaj 41,8%
oA ucnutaHuumte (16). OBne Haoam noTeBpAyBaaT Aeka 3ronemeHun Cb Bo Tek Ha KT TpeTmaH
ce ANPEKTEH NHAMKATOP 33 MAEHTUPUKALMjA HA NALMEHTUTE CO 3roieMeH PU3nK U 0COHBEHOo Ha
OHWE Kou b moxKene Aa MMaaT KOPUCT 04, OTNOYHYBaHE HAa KapANONPOTEKTUBHA
Tepanuja (13, 17).

M Kaj naumeHTKMTE Kon NpoaoKuja Aa ce nekysaat co HER2/neu uenHa Tepanuja
co trastuzumab ce 6enexkewe 3ronemysarbe Ha hsTnl 3a Bpeme Ha neKyBarbe€TO, MPU LITO Kaj
TPY 04, HUB BPeAHOCTUTE HagMMUHAa pedpepeHTHU rpaHnLm n 6ea AnjarHOCTMLUMPAHK CO
MAMKT. bpojHW CTyaMmM yKaxKyBaaT Ha YeCTU NOKaYeHU BPeaHOCTM Ha TPOMOHUH 33 Bpeme Ha
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HER2/neu uennHata Tepanuja (5, 7, 16). Cardinale n cop. (6) Bo cTyauja co 251 naumeHT
NoKa)KyBaaT geKa KT npeamsnBuKkaHa og trastuzumab e noyecTta Kaj naunMeHTUTe Kou
MMasne NoKavyeHM BPeaHOCTU Ha TPONOHMH (62% vs. 5%, p<0,001), onopaByBaHETO HA
NNKE®% e 3Ha4ajHo nopeTKko (35% vs. 100%, p<0,001) n geKa TPONOHUHOT NPEeTCcTaByBa
eANHCTBEH He3aBuceH npeankTop 3a trastuzumab npeanssukaHa KT. Cenak, BO
MTepaTypaTa NoCTojaT U CTyAMWN KOM He YTBPAYBaaT NOBP3aHOCT NOMEFy TPONMOHUHOT
n trastuzumab nHayuupaHa KT (7,18,19). Bo HawaTa aHaM3a NOKaYeHUOT TPOMNOHMH
He Kopennpalle CoO NOBUCOKNOT XePLENTUHCKU PU3KK, HO YKarKyBaLle Ha 3HaYajHa
MOBP3aHOCT CO NOBUCOKNOT AT pU3UK U TOa BO ABETE BPEMEHCKN TOUYKU; U HA NOYETOKOT
(r=0,383; p=0,033) 1 Ha KpajoT Ha AT Tepanuja (r=0,441; p=0,013). CTtyammn Kou rm
noBp3yBaaT TPONOHMHOT CO Ha3dHayYyeHMNOT KT pM3nK He nAeHTUPUKYBABME HU3 UTepaTypaTa.
OcobeHo 3Ha4ajHO npallakbe NPeTcTaByBa AePUHUPAHETO HA KPUTEPUYMUTE 3a
bnomapkepckaTta eBasyalmja, cCo Len yTBpayBatbe Ha NPOrHOCTMYKaTa BpeAHOCT Ha cTh BO
AnjarHocTuympame Ha acmumntomatcka MAMNKT. AktyenHute ESC Boanym 3a cnepeme Ha
NnauneHTn Kou ce nekysaaT co KT Tepanuja He npeum3npaaT Koj TUN Ha TPONOHMH Tpeba
Aa Ce cneaun BO TeK Ha JIEKYBaH€TO, HATY NaK Aanu pedpepeHTHUTe BpeaHoctm Tpeba aa
ce npunarogeHu cnopea nonot (9). MeTa-aHanu3a Ha 61 cTyamja co BKynHo 5691 nauuneHT
(5) He nokaxkyBa cynepmopHocT Ha hsTh BO 0A4HOC Ha KOHBEHLMOHANHMOT, BO NpeanKkumja
Ha JIK ancPyHKUMja, HATY NOrosiema CEH3UTUBHOCT MM CNEUUPUYHOCT 3a AeTeKuMja Ha
HamaneHa JIKED®%. MNpenopakuTte, UCTO TaKa, HE CyrepmnpaaT Koja € oNnTMMaHaTa BPEMEHCKA
pamKa 3a bBuomapKkepcKo oapeayBar-e. To/IKyBakETO Ha NOKAaYeHUTE HMBOA Ha CTn 3a Bpeme
Ha KaHLep Tepanuja ocTaHyBa Npean3BMK, MMajKku npeaBua AeKa NOpPacToT Ha TPOMOHMUH e
YecT, 0C0OeHOo Kaj NnauMeHTKUTe TpeTupaHu co AT, a aBeTe n3opopmm MMaaT pa3IMyHa
61oKMHeTUKa, MNpu Toa, cTnl NokaxkyBa NoBUCOKa NpeAnKTMBHA BpeaHocT 3a KB mopTtanuTter (3).
CmeTame AeKka Bo 6/1MCKa MAHMHA, NpenopaKkuTe 3a npoueHkKa Ha JIK agucdyHKumja
npeAan3BMKaHa o4 KaHLUEep TOKCKMYHa Tepanuja co nomow Ha Cb, ke buae HeonxoAHO Aa ce
peBnaupaaT u npeymsHo ga ce popmynumpaar.

3AK/TYHOK

Kaj naumeHTKkMTE co K[ Kou ce nekyBaart co KT Tepanuja goara ao nopact Ha hsTnl
BO TEK Ha JieKyBakeTo. [ToKauyeHuTe BpeaHOCcTM Ha hsTnl ce 3Ha4ajHO NOBP3aHMU €O
3ronemeHuoT AT pU3KMK Kaj NAaUUEHTKMUTE TPETUPAHM CO OBaa Tepanuja. 3ronemeHuoT
CpUEB TPOMOHUH MM AnjarHoctTmumpa naymeHTkute co MAMNKT Bo paHa pasa u nma
3Ha4yajHa KIMHWUYKA N NProHOCTUYKA BPeaHOCT.
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“BACK TO THE FUTURE” BO nHTepBEeHTHaTa Kapaunonoruja n Bpakarwe Ha GpoKycoT
KOH KOPOHapHUTE UHTEPBEHLUM

BunjaHa 3adpumpoBcka Tanecka, YK 3a kapanonoruja

Abstract

The most interesting part of 2025 in interventional cardiology was the tagline “Back to the
Future” that is the return on the focus of coronary interventions and was the main topic
of all major conferences in the field, after the last decade was dedicated on structural
disease interventions. With that, the famous glitter in the eye of many interventional
cardiologists was back, and all due to the new technologies that promise a paradigm shift
after so many decades in the treatment of coronary artery disease and promoting the
technique of “Leave nothing behind” that leads to free coronary arteries, that is no
implantation of a permanent metal scaffold.

Key words: Interventional cardiology, Study

Bosep,

EBonyumjaTa NOBTOPHO HE CTUIHYBA, M TOA CEKAKO BaXKM 33 KOPOHAPHUTE MHTEPBEHLMMN
Kage o4 0buyHaTa 6afIoH aHrMoONNaCcTUKaA, Ce CMEHWja HEKOJIKY FreHepaLmMmn Ha MeTaslHu
ckadongm, notoa ckadponam ob6a10KeHN Co NEKOBMU, 3a Aa A0jAAT HEYCMELHM reHepauum

Ha 6MopecopnTUBHM CKadONAM U HA KPaj Aa Ce 3a0KPYKM KPYroT U NOBTOPHO Aa A0jAaT
6anoHUTEe, HO 0BOj NaT 06/10XKEHM CO aHTU-NpOoAMdepPaTUBHU 1EKOBUN KOU Ce HaHeCyBaaT

Ha 3a60NEHOTO MeCTo BO KPBHMOT caal?, Ho 6e3 umnnaHTaumja Ha metaneH ckadona.

Ce noBeke BO nabopatopmumnTe 3a MHTEPBEHTHA KapANONOTMja HU3 CBETOT OBME BANOHM
3a3emaart MaBHa y10ra BO TPETMaHOT Ha KOpOHapHaTa apTepucKka bonect un co cebe Hocat
no6p3n, NONECHM M YCNELIHN UHTEPBEHLUMN, HO U MHTEPBEHLMN CO MOMAIKY KOMMNAMKALUK,
Na 3aToa Ce /IeCHO NpudaTeHn BO CEKOjAHEBHATA NPAKCa 04, CUTE MHTEPBEHTHUN KapAM0a103M
KaJe 1 Aa ce Bo CBETOT. Bo 0BOj MOMEHT ce noBeKe ce 360pyBa M 3a HajHOBaTa reHepauuja
Ha bunopecopnTnBHU cKadongm n buoaaanTop CTEHTOBM KOM ja MMaaT UCTaTa LEen u ce
HajBepOojaTHO MAHMHATA BO KOja Ke eBOlyMpaaT AeHEeLWHUTE CTEHTOBW.
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Cnuka 1. BanoH obnoXKeH co nekK

Drug Coated

Balloon Catheter

Plague or Neointima
in Arterial Vessel Wall

[An3ajHoT Ha BMoaaanTop CTEHTOBMUTE € TAKOB A4a OBO3MOXM BpaKatbe Ha
HopManHaTta GyHKLUMja Ha KPBHMOT caj, M Hama/lyBakbe Ha KaCHUTE KOMMIMKaL M
NMOBP3aHW CO CTEHTOT.

Cnuka 2. buogantop cteHToBM — stent unlocking

OA pocerawHuTe objaBeHn pe3ynTaTtv og, 6pojHU CTyauKU ce CMeTa AeKa XMBPUAHMOT npucTan
Ha 6anoHUTE 0610XKEHN CO NEKOBU M HOBMOT TUM HA CTEHOBM Ke bMAaaT naHMHaTa BO TPETMaHOT
Ha KOpOHapHaTa apTepucka bonecr.

HajBakHuTe cTyaum npeseHTUpaHu Bo 2025

NAHWHaTa BO MHTEepPBEHTHATa KapAMONO0rnja CeKako nsrnena ceetna nopagm BoBeayBareTo Ha
WHTPAKOPOHapHUTE CAMKOBHM TeXHMKK Kako IVUS n OCT BoO pefoBHaTa MHTEPBEHTHA KAMHUYKA
NpPaKca Koja NoKaXa N3BOHPeaHM pe3ynTaT U A0NOAHUTENHO HaMalyBatbe Ha HeCakaHuTe
CNy4YyBakba Kaj HalLUTE NaLMEHTH, AYyPU U NO AONTOpoYHO cneaerse, NOBLE cyb-ctyamnjaTtal

33 CTEHTMpPaHe Ha N1eBO IMaBHO CTeb610 NOKaXKa AeKa KOPUCTEHETO Ha MHTPABACKYNAPHM
CIMKOBHM TEXHUKM KaKo IVUS nmaat HajHUCKa CTanka Ha HecakaHu cay4vyBakba NO AONTOPOYHO
cneaer-e CnopeseHo Co XMPYPLLUKUTE TEXHMKM HA KOPOHAPHO apTepucko Bajnac NnpemocTyBatse,
pe3yaTatv KO ce KAy4YHU BO MOHATaMOLLHWOT Pa3Boj U NPEnopakM 3a TpeTMaH Ha KOpoHapHaTa
apTepucka 6onect*.
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Cyb-ctyamnjata Ha OCCUPI® Kkoja 6elwe npeseHTupaHa Ha EuroPCR 2025 nokaka AeKa Kaj
NALMEHTUN CO aKyTEH KOPOHAPEH CUHAPOM M KOMMIEKCHU NIe3UN, MHUMAEHLATA HA HECAKaHWU
C/Nly4yyBaHba € MOHMCKA CO KOPUCTEHE HA ONTMYKA KoxepeHTHa Tomorpaduja (OCT), oTKoNKY
camaTa aHrnorpadmja 6e3 MHTPaBaCKY/lAaPHU CAMKOBHU TEXHUKM.

EAHM o4 noBaxkHUTE cTyaMmn Kom b6ea npe3eHTUpPaHU Ha oBorogmHelwHmoT EuroPCR 2025,
oAp*aH Bo Mapwu3 oa 20-23 maj, 6ea u cTyanuTe 3a cCKpaTyBakb€e Ha ABOjHaTa
aHTM-arperauMoHa Tepanuja KoM MOXKaT Aa rm NnpomeHaT npuctanmte KoH MNMKU u
aHTUArperaHTHUTE CTPATEernn Kaj NauneHTn co BUCOK pusmk. Co GOoKyC Ha KOH HamanyBate
Ha PU3NKOT, HEKO/IKY MCNNTYBaka Ce U34B0Mja NO CBOjOT NOTEHUMjan Aa BAMjaaT BP3
ynatcreata. O HajsnunjatenHute ce nsason MASTER DAPT® cryanjata kage 1 meceu, JANT
no MKW co nocnegHa reHepauuja Ha CTEHTOBM MOKaXKa C/IMMHA CTankKa Ha HeCaKaHU
cnyyyBaka cnopegeHa co 3 meceun JANT Kaj nauMEHTM CO BUCOK PU3UK O, KPpBaBEH-E.
4D-ACS’: Kaj maumeHTV co akyTeH KopoHapeH cuHapom (AKC) nekyBaHM CO CTEHTOBM
0610KEeHU CO NIEKOBU, PEXMM Ha ABOEH aHTUarperaHTeH TpetmaH (DAPT) og eaeH mecel,
npocneaeH Co MOHOTEpPanmMja Co HACKa A03a Npacyrpen rm Hamaau KpBaperaTa 3a pevyncu
50% Bo cnopeaba co ctaHaapaHuot DAPT og 12 meceum, 6e3 3ronemyBakbe Ha UCXEMUYHUTE
HacTaHn. OBa NoAaAprKyBa NpUAAro4eHn, NOKPaTKM Tepanmm 3a NALUEHTU CKIOHU KOH
KpBapere, CoO NOTEHLMjaN Aa BINjAaT Ha axkypupupareto Ha ESC ynaTcTsarta.

JoaeKka Bo nornea Ha pesackynapusaymjata Kaj TABU naunenTtute ce nsasoun FAITAVI
ctyaunjata®: Kaj naumeHTn co ymepeHa KopoHapHa apTepucka 601ecT 1 TellKa aopTasiHa
cTeHo3a noanoxeHu Ha TAVI, PCl BoaeH co pe3sepsa Ha ¢pakumoHaneH npotokK (FFR) ru
HagMMHaN NpUcTanuTe BoAEHW co aHrnorpaduja, HamanyBajkm rm raBHUTE HECAKAHMU
cpuesu n uepebposackynapHu HactaHm (MACCE) og, 15% Ha 8% Ha 12-meceyHo cneaerse.
OBa ja HarnacyBa BpegHocTa Ha ¢pusmonorumjata npea-TAVI peBackynapusaumja, HamanyBajku
M HeNOTpPebHUTE MHTEPBEHLMMN.

Ha oBorogMHeLwWwHNOT KOHrpec 1 HaweTo MaKeaoHCKO KapAMOOoLWKO 34pyXKeHue n paboTHaTa
rpyna 3a MHTEPBEHTHA Kap4MOa0rvja umalle cBoja cecuja BoaeHa og npod. Jopro Koctos
3ae4Ho co CNOBEHCKOTO 34pYyrKeHne Ha Tema 3a TABU v nsanoxkyeBarbe Ha MHTEPECHMU C/ly4aun
Of, CeKojaHeBHaTa npakca.

BoonwTo, ctyannte npeseHTnpanm Ha EuroPCR 2025 Harnacuja geeckanauuja Ha JAMT w
OonNTMMM3aLMja Ha NepKyTaHaTa KOpoHapHa MHTepBeHuuja (MKWU) BoaeHa oa HTpaBacKynapHu
CIMKOBHW TEXHMKM 33 A0bMBake Ha Hajaobpu pesyntatn. OBue pesyntatn, KOMOMHMPaAjKK
CNUKOBHU TexHMKU co NKWU n nogatouunTte og, peasiHNOT CBET, CUTHAAM3MpPaaT 3peere Ha
NoNeTo NOAroTBEHO 3a NonepcoHann3npaHa Hera, Co AoAaTHU nybanKaummn Kon Habpry

ce O4YeKyBaar.

Joaeka Ha rnaBHMOT TCT KOHrpec 3a MHTEPBEHTHA Kapamonormja ogp»KaH so CaH ®paHumcKo
KaZe NMOBTOPHO M HalMTe MHTEPBEHTHU KapamMonosun sBogeHn og npod. CawKko Keaes akTUBHO
6ea BKAyYeHN BO NOBEKE CECMM 3@ KOMMIMKALMN M HUBHO peLlaBake, Kako 1 cecnm 3a MNMKU

co 6anoHmn ob6n0xkeHn co nekosun. OBoj TCT belue MHTEpPECEH M NOPaAU AONTO-OYEKYBAHUTE
pe3ynTaTu 3a cTyanuTe co 6anoHuTe 0bnoxkeHu co nek Cuponmmyc og Kom 3 6ea npe3eHTUpPaHM
BO MNPENOJIHM Cann U CnefeHn CO OTPOMEH MHTepec.

SELUTION®' ctyaunjaTa rn cnegelie KpaTKUTe, HO U AONTOPOHHUTE KOMIM/IMKALMM
NPV TPETMaH Ha Z1e-HOBO KOPOHAapPHW /1e31M Co BasIoHN 0BNOMKEHN CO IEK CUPOUMYC
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N AOKaXKa He-MHPEPUOPHOCT CNOPEAEHO CO CTEHTOBUTE 06/1I0XKEHU CO NEKOBU LITO Ke buae
MHOTY BAWjaTeNHO BO roAUHMUTE LWITO AoaraaT Kage Ke ro npoLeHyBame M UCXOAUTE NO HEKOJKY
rOAVHWN oA TPETMAHOT CO 6aNoHUTE 0BN0XKEHN CO NEKOBM.

INFINITY-SWEDEHEART! ctyaujata nak nokaka eka 61Moaaantop CTEHTOBUTE ce NOoyCneLHu
BO TpeTMaHOT Ha KAB 1 co TeK Ha Bpeme BO nornea Ha HeCakaHUTe HacTaHK, cnopeaeHo co
HajHoBUTe reHepauun Ha EC cteHTOBU. NIcTUTe noKarkaa Hag 50% Hamanysame Ha
NOBTOPHATa peBacKy/lapu3aLnja Kaj naunueHTUuTe TpeTMpaHu CoO OBOj TUMN HA CTEHTOBM.

Opf npe3eHTUpaHuTe cTtyammn 3a TABU 6ea gonroouekyBaHUTe pe3ynTtati 3a 4ONTOPOYHOTO
cnegere Ao 7 roguHun so PARTNER 32 ctyaumjaTta 3a TABU Kaj HUCKO-PU3NYHU NALMEHTH
KOja NOKarka eaHaKBM CAyyYyBatba CO XMPYPLLUKMOT TPETMAH Ha TeLKaTa aopTHA CTEHO3a.

Op, cTyaunTe Kou MHBOBUPaa ypeau bewe n SAVE-PCI® koja noKkaxa AeKa HOBMOT NepKyTaH
ventricular assist device (pVAD) Koj MmoXe Aa ce NocTaBu CO KOPUCTEHE Ha NOMana roNemMmmHa
Ha MHTpoajycep Ao 9 ®peHun, NoOKaXKyBa AeKa MMa egHaKBa 6e36e4HOCT CO MHTPA-aopTHaTa
6an10H NyMna Kaj eneKTMBHa BUCOKO-pu3mnyHa MKU .

Op, nouHTepecHUTe npeseHTupaHu cryamm 6ea n Short-Cut'® n VICTORY?® ctyaumjaTa
KOPUCTEHETO Ha T.H cutting 6anoHu 1 6anoHM Ha MHOTY-BUCOK NpuTMcok OPN 6anoHu 6ea
He-MHGEPUOPHM Ha MHTPABACKYyNAPHATA IMTOTPUNCUjA BO TPETMAH Ha U3Pa3eHo
KanuMduumpaHm ne3mm, HO UCTO TaKa M CO MHOTY Nomas TPOLLOK 3a U3BedyBatbe BO
KaTeTepu3aLMoHn 1abopaTopun HU3 CBETOT.

Ho cekako ronema ynora 1 Ha ABaTa KOHrpeca MMmalle BOBeAyBaHETO Ha BELUTAaYKaTa
WUHTENUTEHLNjA BO CEKOjAHEBHATA NpakKca. HeKonKy cecum 6ea NOCBETEHM HA IMaBHUTE
KapaKTEPUCTUKM Ha TEXHONOIMjaTa Koja 3ano4YHa co cecujaTa “Al 101 for the Health Care
Practitioner.” Ce npeseHTHpaa 1 cecum Kako Aa ce uHTerpmpa Al Bo KaTeTepmsaLMoHaTa
nabopaTtopmja 3a KOPOHAPHM U CTPYKTYPHMU NPOLLEAYPU M KaKO TEXHONOMMjaTa MOXKe Aa ja
06/1KyBa MAHWHATA BO MeauLMHaTa.

3aKkny4yokK

M 3a Kpaj ngHMHaTa e CBeTNa BO MHTEPBEHTHATa KapAMoa0rja ¥ BO MOMEHTOT € Nepuog, BO
KOj MHTEPECOT 3a HOBWM TEXHO/IOTUM M NpoLEeaypPU KoM M NogobpyBaaT pesyntaTuTe Ha
MEPKYTaHUTE NHTEPBEHLMK, AYPU U NPU KOMMEKCHM KOPOHAPHU UHTEPBEHLIUU U
CTPYKTYPHU 3a60/1yBatba, YKaXKyBa Ha 31aTeH Nepuog, Bo Koj UcTaTa ce U3gurHysa Ao
HajBMCOKUTE NaaToa, BO MHOTY HaunMHM noaobpa o4 KapAuoBacKylapHaTa Xmpypruja.
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Paget-Schroetter: An Upper Extremity Thrombosis Syndrome in a Young Patient —

A Case report
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ANCTPAKT

BOBEA: MNpurKarkaH e cayyaj Ha npuMmapHa A/1aboka BeHCKa Tpomb03a Ha ropHUTe
EKCTPEMUTETH, KOja Ce KapaKTepu3npa co Tpomb03a Ha akcunapHaTta 1 cybKknaBuKynapHaTa
BEHa NpeauM3BMKaHa o4, Hanop, a 06MYHO ce jaByBa Kaj MAaau, 34paBu ML NO NOBTOPYBAYKO
Haoperatbe Ha FOpHUTE EKCTPEMUTETH.

CNIYMAJ: 39 roauiieH maxK, ce jaByBa BO ypreHTHa ambynaHTta, co 60a1Ka, OTOK U LPBEHUIO
Ha AecHaTa paka. [laBa nogaTokK 3a MHTEH3UBHM UTHEC BEXKOW CO TeroBu 3a ropHuUTE
eKCTpeMUTETM NocnegHUTe Tpu AeHa npeg npernegot. O4 cTaTycoT, ce HOTUpPaaT NakeT
nannabuaHm mobunHM AMMeOHM jaznun BO HUBO Ha CTEPHOKAENO0MACTOMAEYC Of IEBO,
efHa Heaena npeg nojaBata Ha CMMTOMMTE Ha paKaTa. JlTabopaTopUCKUTE TECTOBU BO
HOPMa/ieH paHr, OcBeH nokaveHu g anmepun 7000, 3HaK 33 CeKYHAAPHA aKTUBMPaAHaA
dunbpuHonmsa. onnep yntpacoHorpadmja co Haoa 3a KOMNAETHA TPOMOOTUYHA OK/y3Mja
Ha aKkcmunapHa BeHa. Peansmpana KT Tomorpadumja Ha 6enm apobosu 1 nyHKUMja Ha
NMMOHM ja3nm, NO Npenopaka Ha xematonor. MNaymeHToT MHULKNjANHO TPETMPAH CO
HMUCKO-MOJIEKYNIAapEH XenpuH eaHa Heaena, notoa npogosnxkeHo co JOAK, no npoToKkon

3a anaboKka BeHCKa Tpomb03a 6 meceum.

3AK/TIYYOK: PaHOTO npeno3HaBame, 6P30TO OTNOYYyBaH€ CO aHTUKOArynaHTHa Tepanuja,
Ce 0f, CYLUTUHCKO 3HaYeHe 3a CnpevyBatbe Ha NOHATAMOLLIHM KOMM/IMKALLMM KaKo LWTO ce
6enogpobHa Tpombembonnja n XpoHNYHa BEHCKA MHCYdMLUMEHUM]a.

KNYYHU 3BOPOBMW: akmcanpHa Tpombo3a, Hanop, maagu naumeHTn, gonaep yatpacoHorpadwuja,
aHTMKOArynaHTHa Tepanuja

INTRODUCTION

Paget—Schroetter syndrome is aH upper-extremity deep vein thrombosis characterized
by effort-induced axillary or subclavian vein thrombosis, typically occurring in young,
healthy individuals following repetitive upper-extremity exertion. The condition is
primarly considered the venous form of thoracic outlet syndrome, which includes
neurogenic and arterial subtypes. Its incidence is approximately 1-2 per 100,000
individuals per year, with a male-to-female ratio of 2:1, accounting for about
3,000-6,000 cases annually in the U.S.
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Dr. Hughes named the syndrome “Paget—Schroetter” after two clinicians: Sir James
Paget, who reported a case of spontaneous thrombosis of the subclavian vein in
1875, and Leopold von Schroetter, an Austrian internist and laryngologist who
hypothesized in 1884 that this clotting condition was a consequence of repetitive
musculoskeletal injury to the vein.

Repeated compression of the subclavian vein over time can damage the endothelial
lining, eventually leading to thrombosis. The compression may result from
hypertrophy of surrounding muscles due to recurrent motion, decreasing the space
available for the vein. Another clinical clue suggesting Paget—Schroetter syndrome is
the presentation of a young patient in their 20s or 30s with an upper-extremity deep
vein thrombosis without underlying risk factors for thrombosis.

However, “Paget—Schroetter syndrome is typically due to mechanical reasons rather
than a true underlying hematologic disorder,” Dr. Zumberg noted. “Young, otherwise
healthy individuals—including athletes such as weightlifters, baseball players, and
swimmers, or workers in occupations that require repeated overhead motion, such
as mechanics, electricians, and painters—are the typical individuals diagnosed with
Paget—Schroetter syndrome.”

A detailed clinical history remains essential, particularly in identifying predisposing factors
such as inherited or acquired thrombophilic states. Due to potential overlap with other
hypercoagulable conditions, the diagnostic workup should include evaluation for concurrent
thrombophilic disorders. PSS most often presents acutely in 60%—85% of cases, typically
within 24 hours of vigorous upper-extremity activity. Hallmark symptoms include sudden
pain, swelling, limb discoloration, and a sensation of heaviness.

CASE REPORT

A 39-year-old male with no significant past medical history presented to the emergency
department with pain, swelling, and discoloration of his right upper extremity. He denied
any recent trauma to the neck or right arm and reported no chest pain, shortness of breath,
nausea, vomiting, diarrhea, fever, or chills. He stated that he regularly engages in intense
weight training, particularly involving the upper limbs. He also reported palpable, painless
lymph nodes on the left side one week prior to the onset of upper-arm swelling. His medical
history was otherwise unremarkable, although there was a positive family history of
clotting disorders—his father had recurrent pulmonary embolism.
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Picture 1, Patient's upper limbs at initial presentation

Physical examination revealed mild erythema, tenderness, and non-pitting edema of the
right palm and upper extremity.

Laboratory testing, including complete blood count and a comprehensive metabolic panel,
was within normal ranges; however, D-dimer levels were elevated at approximately 7000,
indicating activated secondary fibrinolysis. On the recommendation of a hematologist,

a CT scan of the chest was performed due to the presence of palpable lymph nodes,
which showed no pathological findings. Doppler ultrasonography of the right upper
extremity revealed thrombosis of the axillary vein.

Picture 2. DUS of the right axillary vein at initial presentation
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Initial treatment consisted of anticoagulation with low-molecular-weight heparin for 7 days,
followed by oral anticoagulation with apixaban 5 mg twice daily for a planned total duration
of 6 months. A lymph node biopsy was performed to rule out lymphoma, as advised by a
hematologist; histology demonstrated only inflammatory reactive cells. Thrombophilia
testing—including protein C and protein S levels, antithrombin levels, prothrombin gene
mutation analysis, and factor V Leiden—was negative.

At the one-month follow-up, Doppler imaging showed complete thrombus recanalization,
with marked clinical improvement in the affected arm. Anticoagulation therapy was
continued for a total of 6 months, following standard deep vein thrombosis management
recommendations.
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DISCUSSION

Paget—von Schroetter syndrome is an uncommon cause of upper-extremity deep vein
thrombosis (DVT). Its defining feature is a lifestyle involving repetitive and vigorous
upper-limb movements, particularly abduction, external rotation, and hyperextension

of the shoulder and neck. Another clinical clue suggesting Paget—Schroetter syndrome is
the presentation of a young patient in their 20s or 30s with an upper-extremity DVT in
the absence of typical thrombotic risk factors. The thrombus most commonly forms in
the dominant arm due to its more frequent use and repeated overhead or elevated-position
movements that progressively compress the vein. The syndrome is more common in men
than in women, with a ratio of approximately 2:1, and occurs more frequently on the
right side, consistent with the higher prevalence of right-hand dominance. Its estimated
incidence is about 1-2 cases per 100,000 individuals per year, making it rare compared
with lower-extremity DVT, which occurs in 1-2 per 1,000 per year.
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A 2021 meta-analysis of 25 studies discussed therapeutic outcomes for Paget-Schroetter
syndrome.® Out of 1,511 patients, 77.9% underwent thrombolysis (n=1,177), 85.6%
underwent decompression therapy of the thoracic outlet (n=1,293), and 43.5% received
anticoagulation therapy (n=658). Because it was a meta-analysis, there were no clear
statistics on the number of patients who received any of the combinations of therapies.
Of the patients that underwent thrombolysis, complete thrombus resolution was
estimated to be 78%, and 11.2% had no resolution of thrombus following thrombolysis.®
After anticoagulation therapy, 40.7% had complete thrombus resolution, partial resolution
occurred in 29.1% of patients, and 30.2% had no resolution. During follow-up, 84.8% of
patients were free of symptoms.

CONCLUSION

Early recognition, prompt initiation of anticoagulation, and comprehensive
management strategies are crucial to prevent complications such as pulmonary
embolism and chronic venous insufficiency. Continued research is necessary to
refine diagnostic algorithms, optimize treatment modalities, and improve long-term
outcomes for patients with PVSS.
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