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ATepockneposaTa e reHepanmanpaH NpoLec ¢ AbJTbr NaTeHTeH nepuof. HeliHuTe 13BN B KOHTEKCTA HA UCXEMUYHATA
Borect Ha CbpLETO ca OCTbp KOPOHApPEH CUHAPOM U XPOHUYEH KOPOHApeH CUHApoM. CbAOBOTO Bb3naneHue e
Hen3MeHHa YacT OT pasBUTUETO W YCIIOXHEHUsITA Ha aTepockrepo3ata. Makap B KnuHMYHaTa npakTika Aa ce obpblua
ronsiMo BHUMaHWe Ha MbpBUYHATA 1 BTOPUYHATA NpodunakTika Ha McxeMmyHaTa Gomnect Ha CbpLeTo, To MSCTOTO Ha
Cb[I0BOTO Bb3nareHne ocTaBa He U3Lsno pasbpaHo 1 uacnegsaHo. MeHTpakcuH 3 e BbananuteneH Gruomapkep, KoTo
“Ma noTeHuman aa 6bAe 13non3BaH 3a AMarHoCTUYHU U MPOTHOCTUYHY LieMnu B KapaMOorsTa, nopaau Heropata nokasnHa
CEKpeLyst OT CbAO0BIS EHAOTEN C JOCTUraHE Ha MaKCUMamHW CTOWHOCTY B YCMOBWSITA HA OCTBP KOPOHAPEH CUHAPOM
B pamkuTe Ha 6-8 Yaca OT HauanoTo Ha cumnTomuTe. Llenta Ha HacTosims 0630p e Aa ce pasrneaar HaTpynaHuTe
[i0Ka3aTencTea B NUTepaTypaTa 3a HeroBOTO NPUNOXEHNE NP NALMEHTU C UCXEMIUYHA BONECT Ha CbPLETO.

neHTpaKCVIH 3, CbA0BO Bb3nasneHue, arepockneposa, ncxemmyHa 6onect Ha cbpueTo
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Abstract. Atherosclerosis is a generalised process with a long latent period. Its manifestations in the context of ischemic heart
disease are acute coronary syndrome and chronic coronary syndrome. Vascular inflammation is an integral part of the
development and complications of atherosclerosis. Although primary and secondary prevention of ischemic heart disease
has received much attention in clinical practice, the role of vascular inflammation remains incompletely understood and
studied. Pentraxin 3 is an inflammatory biomarker that has the potential to be used for diagnostic and prognostic purposes
in cardiology due to its local secretion from the vascular endothelium with peak values in the setting of acute coronary syn-
drome within 6-8 hours from symptom onset. The aim of this review is to examine the available evidence in the literature
for its use in patients with ischemic heart disease.
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YBoa INTRODUCTION

B knuHu4HaTa npakTuka Bce MoBe4Ye ce pasyuTa In clinical practice we increasingly rely more on
Ha OUOXMMWYHUTE MapKepu 3a MNOTBbpXKOaBaHe Wnv biochemical markers to confirm or reject a diagno-
OTXBbpSiIsiIHE Ha AguarHo3a. buomapkepute ce onpege- sis. Biomarkers are defined as “a characteristic that
NAT KaTo 00EKTUBHM M3MEPUMN XapakTEPUCTUKM, KOUTO is objectively measured and evaluated as an indi-
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MoraT ga cnyxart KaTo “MHAMKaTopu Ha HopManHu bu-
ONIOTMYHM MpOoLEecK, NaTonornyHy npouecu munu dap-
MaKOIMOrM4YHUSA OTrOBOP CMPSIMO JajeHa TepaneBTud-
Ha nHTepBeHuus” [1]. Bb3nanutenHute Guomapkepu,
n3cnegBaHu B xoda Ha pa3BUTUETO M YCIOXHEHUATA
Ha aTepockneposara, MoraT fa ce pasfensaT Ha Tpu
ronemMm rpynu: LUUTOKUHU U XEMOKUHW, Pa3TBOPUMM
afxesvioHHM Morekynu u octpodasosn bentbum [2].
Kbm nocnegHata rpyna cnagaT neHTpakCMHUTE, KOUTO
Ca YyacT OT BPOAEHUS UMYHUTET. Te umaTt xapaktepHa
LUUKMNWYHA, MyNTUMeEpHa CTPYKTypa 1 ca uarpageHu ot
5 nnn 10 ngeHTnyHn cybegunnum [3]. PasgensT ce Ha
KbCW M ObArN NEHTPaAKCUHW, KOOUPaAHU Ca B PasfnyHu
FeHN N Ce CUHTe3upaT OT pasnuyHu knetkn. C npwuno-
)XEHWE B KMMHUYHATa NpakTuka e NpeacTaBUTeNdaT Ha
KbCUTE NEHTPAKCUMHU — C-peakTUBHUAT npoTenH (CRP).
MeHTpakcuH 3 (PTX3) e npoToTUNBLT Ha AbMArMTE NEH-
TpakcuHu [4] 1 uma pons B CbAOBOTO Bb3naneHue u
eHgoTenHaTta gucdyHkumnda. HatpynaHute 4o MOMeHTa
KIMHUYHW AOKa3aTerncTBa ro NpeacraBaT kato obella-
BaLl, 6roMapkep 3a OLeHKa Ha NporHo3aTa Ha naLueH-
TV ¢ ucxemmnyHa 6onect Ha cbpueTo (UBC) n TexxecTtTa
Ha KOpOHapHaTa aTepockreposa.

MEHTPAKCUH 3 U CRP

MeHTpakcuH 3 e oTkpuT npe3d 90-Te roguHn Ha XX
BEK, Cref KaTto Beye e 6un n3BecTeH eavH OT npeacTa-
BUTENUTE Ha KbCUTe neHTpakcuHu — CRP [5]. [BaTta
npoTerHa OT pamMUnnsiTa ce cumTaT 3a oCcTpodasoBw,
HO OCHOBHAaTa pasnuka e B KNeTK1UTe, B KOUTO ce Npous-
BeXaar, U CTUMynuTe, KOMTo rm nHayuupar. C-peakTums-
HUAT NPOTEMH Ce NpousBexaa OT XenaTouuTuTe nog
BMNUSIHMETO HA UHTEPIEBKMH-6 B pe3ynTaT Ha CUCTEMEH
OTroBop. 3a pasnuka OT Hero NeHTpakcuH 3 oTpassiBa
rnokaneH oTroBop, 6bOenkn cMHTe3npaH OT MOHOLM-
TW, EHOOTENHW KNeTkn n cdombpobnacTtu. MNonnmopdo-
HyKIneapHUTE NEeBKOUUTM CKragupaTt B rpaHynuite cu
npoTerHa, C rOTOBHOCT 3a HEroBoTO OCBObOOXAaBaHe
Npv TbKaHHO yBpeXaaHe unu baktepmnanHa MHgekuums.
OCHOBHM NpoMHdNamMaTopHM CTUMYNKM 3a OCBODOOXaa-
BaHeTo Ha PTX3 ca nHtepneBkuH-13 1 TyMOp-HEKPO-
TMdeH dhakTop andga. BaxHo e ga ce oTbenexu, ye
He ce HabniogaBa Kopenauusi ¢ Nrna3MeHnTe HUBa Ha
CRP, koeTo npefgnonara TaxHata pasfnuyHa natoreHe-
TnyHa pong [6]. B npeanoxeH natoreHeTM4eH mMogen
oT Bonacina n cb1p. PTX3 ce cekpetupa OoT MOHOLM-
TW, NEBKOUUTWN, EHAOTENHN U TMAAKOMYCKYITHU KINETKU
B CbAoBaTa CTeHa B OTFOBOP Ha NpPOVHMIaMaTopHu
CTMMYNM 1 OTpassiBa OKaNHOTO CbA0BO Bb3MareHue,
KaTo He e YCTaHOBEHO OLLie Aanu caMuaT NPOTENH Mma
naToreHeTU4Ha pornsa B Aectabunusauusata Ha atepo-
cKknepoTudHata nnaka [7]. Peri u cbTp. AokasBaT Ha-
NMYNETO Ha NEHTPAKCUH 3 B UHTAKTHU KapanoMmUoLMTH
ype3 UMYHOXUCTOXMMUYEH aHanm3, KOeTo Nnokasea, ye

cator of normal biological processes, pathogenic
processes, or pharmacologic responses to a ther-
apeutic intervention.” [1]. Inflammatory biomark-
ers studied in the course of the development and
complications of atherosclerosis can be divided into
three major groups: cytokines and chemokines, sol-
uble adhesion molecules and acute phase proteins
[2]. The last group includes the pentraxins, which
are part of the innate immunity. They have a char-
acteristic cyclic, multimeric structure composed of
5 or 10 identical subunits [3]. They are divided into
short and long pentraxins and are encoded in dif-
ferent genes and synthesized by different cells. A
representative of short pentraxins that has found
application in clinical practice is c-reactive protein
(CRP). Pentraxin 3 (PTX3) is the prototype of the
long pentraxins [4] and has a role in vascular in-
flammation and endothelial dysfunction. Clinical ev-
idence accumulated to date presents it as a prom-
ising biomarker to assess the prognosis of patients
with ischemic heart disease (IHD) and the severity
of coronary atherosclerosis.

PENTRAXIN 3 AND CRP

Pentraxin 3 was discovered in the 1990s, after
one of the short pentraxins was already known: CRP
[5]. The two proteins in the family are considered to
be acute-phase proteins, but the main difference is
in the cells in which they are produced and the stim-
uli that induce them. C-reactive protein is produced
by hepatocytes under the influence of interleukin-6
as a result of a systemic response. In contrast, pen-
traxin 3 reflects a local response and is synthesised
by monocytes, endothelial cells and fibroblasts.
Polymorphonuclear leukocytes store the protein in
their granules, in order to release it in response to
tissue injury or bacterial infection. Major pro-inflam-
matory stimuli for PTX3 release are interleukin 18
and tumour necrosis factor alpha. It should be noted
that no correlation with plasma CRP levels was ob-
served, suggesting their different pathogenetic roles
[6]. In a proposed pathogenetic model by Bonacina
et al. PTX3 is secreted by monocytes, leukocytes,
endothelial and smooth muscle cells in the vascu-
lar wall in response to pro-inflammatory stimuli and
reflects local vascular inflammation, however it has
not yet been established whether the protein itself
has a pathogenetic role in the destabilization of ath-
erosclerotic plaque [7]. Peri et al. demonstrated the
presence of pentraxin 3 in intact cardiomyocytes by



38

4. Xpucmos

NOBULLEHNTE CTOMHOCTU B XOA4a Ha OCTbP KOPOHAapEeH
CVMHOPOM Ca B pe3ynTaT KaKTo Ha CbMbTCTBALLOTO Cb-
[OBOTO Bb3nareHne, Taka n Ha M1okapgHaTa yspeaa.
Te uscnegeat 6oMnHM C NpegeH v OoneH MUOKapOeH
WH(APKT W JoKnagBaT MakCMMarHW CTOMHOCTU Ha
Ouomapkepa 7.5 yaca crneg Ha4anoTto Ha CMMMTOMMU-
Te: 6.94 + 11.26 ng/mL [8]. HopmanHuTe CTOMHOCTU
Ha Mapkepa B nnasmara, 4EMOHCTpUpar Nnofnosu pas-
NYMa C NO-BUCOKU HMBA MPU XKEHUTE U Bb3pacToBa
3aBMCUMOCT C yYBENu4YaBaHe npu HanpegBaHe Ha Bb3-
pactta — npu 1749 3gpaBu Mbxe U XeHn Kazumi un
CbTp. perncTpmpaT cpegHn ctorHoctu ot 1.87 ng/ml
npu mbxete 1 2.12 ng/ml npu xennte. PasgeneHn B
YyeTnpw Bb3pactoBu kateropumn: 37-49 r., 50-57 r., 58-
68 . 1 69-87 r. NpM MbXKETe CTOMHOCTUTE Ha MoKasa-
Tens ca cboTBeTHO: 1.62 ng/ml, 1.82 ng/ml,1.98 ng/ml
n 2.14 ng/ml. XXeHnte cbLlo ca pasgeneHy B YeTupu
Bb3pacToBu kateropumn: 38-52 r., 53-61 r.,, 62-70 r., 71-
85 1. cbe cTonHOCTM cboTBETHO: 2.05 ng/ml, 1.99 ng/ml,
2.10 ng/ml, 2.23 ng/ml [9]. 3a momeHTa BuomapkepbT
MOXe fa ObAe m3crneaBaH caMo B Xxoda Ha KITMHUYHMU
NpoyYBaHNs Ype3 eH3VMHOCBbP3aH MMyHoabcopbeH-
TeH aHanu3 (ELISA), Ho To uma noteHuuwan ga Ha-
Mepu MSCTO B KIIMHMYHATA NpakTuKa, NpegocTaBsAnKu
Bb3MOXHOCT 3@ W3MepBaHe Ha JIOKanHoTO CbOOBO
Bb3naneHne, KOeTo HOCK CbC cebe Cn AnarHoCTUYHa U
NPOrHOCTUYHA CTONHOCT.

MEHTPAKCUH 3 U BPB3KATA
C TPAAULUOHHUTE PUCKOBU
dAKTOPU 3A UBC

TpagnumoHHuTe puckosu paktopn 3a UBC ca
M3BECTHU OT PpamMuMHramckoTo npoyyBaHe (Mon, Bb3-
pacT, ob6w, xonectepon, HDL xonecteporn, CUCTOMHO
apTepuanHo HansraHe, TioTooHonyweHe). MauyneHTtu-
Te C MO-BUCOKM CTOMHOCTM Ha LDL xonectepon umat
noBuLIEHa ekcrnpecns n cekpeumss Ha PTX3 nokanHo
OT BuCLepanHarta MacTHa TbKaH 1 CUCTEMHO OT JIEBKO-
umtute [10, 11]. Huckute ctomHoctn Ha HDL xonecte-
pon CbLLO KOpenupar MOMOXUTENHO CbC ceKkpeuudaTa
Ha PTX3 [11]. Carizzo 1 cbTp. AoKnaaBaT NOBULLEHMU
cTorHocTM Ha PTX3 npu naumMeHTn ¢ XunepToHn4Ha 6o-
necT, NpYemMalLy MeguKkaMmeHTO3Ha Tepanusi, HO C foL
KOHTPON Ha apTepuanHoTo HansraHe, B CpaBHEHUE C
HOPMOTEH3MBHW nauneHTn [12]. B ekcnepvmeHTaneH
mMogen ¢ muwkn Pauels n cbTp. gokassart, Ye nanaraHe-
TO Ha uuMrapeH oMM yBenu4yasa fnokanHaTa ekcrnpecus
Ha PTX3 B eHOOTENHUTE KNETKM Ha BeHUTe Ha benus
apo6 [13]. Mpu xopa Kopenauusi Mexay CepyMHUTEe
HMBa Ha BMomapkepa npu NauMeHTu, KOMTO ca HacTo-
Aawm unmn 6musin nywaydn (> 10 naketorogmHun) ¢ XObBb
B nepvof u3BbH ek3auepbauus, 6e3 npuapyxasaly
KOMOpOMONTET, CpaBHEHO CbC 3ApaBu 4OOpoBONUM €
3abenasaHa ot Poznanski un cbTp. [14]. HatpynaHute

immunohistochemical analysis, indicating that the
elevated values in the course of acute coronary syn-
drome are the result of both concomitant vascular
inflammation and myocardial injury. They studied pa-
tients with anterior and inferior myocardial infarction
and reported maximum biomarker values 7.5 hours
after symptom onset: 6.94 + 11.26 ng/mL [8]. Nor-
mal plasma levels of the marker demonstrated sex
differences with higher levels in women and an age
dependence with increasing age: in 1749 healthy
men and women Kazumi et al. recorded mean val-
ues of 1.87 ng/ml in men and 2.12 ng/ml in women.
Men were divided into four age categories: 37-49 y.,
50-57 y., 58-68 y. and 69-87 y. with values of 1.62
ng/ml, 1.82 ng/ml, 1.98 ng/ml and 2.14 ng/ml. Fe-
males also divided into four age categories: 38-52y.,
53-61y., 62-70y., 71-85y. with values of 2.05 ng/ml,
1.99 ng/ml, 2.10 ng/ml, 2.23 ng/ml respectively [9].
Currently, the biomarker can only be tested in the
course of clinical studies by enzyme-linked immuno-
sorbent assay (ELISA), but it has the potential to find
a place in clinical practice, providing an opportunity
to measure local vascular inflammation, which has
diagnostic and prognostic value.

PENTRAXIN 3 AND ITS RELATION
TO THE TRADITIONAL RISK FACTORS
FOR IHD

Traditional risk factors for IHD are known from
the Framingham study (sex, age, total cholesterol,
HDL cholesterol, systolic blood pressure, smoking).
Patients with high LDL cholesterol levels have in-
creased expression and secretion of PTX3 locally
by visceral adipose tissue and systemically by leu-
kocytes [10, 11]. Low HDL cholesterol levels also
correlate positively with PTX3 secretion [11]. Cariz-
zo et al. reported elevated PTX3 levels in hyper-
tensive patients on medical therapy but with poor
blood pressure control compared to normotensive
patients [12]. In an experimental mouse model,
Pauels et al. demonstrated that exposure to cig-
arette smoke increased local PTX3 expression in
pulmonary vein endothelial cells [13]. In humans,
Poznanski et al. observed a correlation between
serum biomarker levels in current or former smok-
ers (> 10 pack-years) with COPD in the non-exac-
erbation period, without concomitant comorbidity,
compared to healthy volunteers [14]. Accumulating
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[JoKasaTerncrea B nMTepaTypara nokassar NnonoxuTer-
Ha Bpb3ka mexay PTX3 n puckoBute dakTopu, BKIIO-
YeHW B NpeaukTUBHMSA mogern 3a 10-roguwiHus pyck ot
dartanHu n HedaTtanHn cbpaevHO-CbA0BU CLOUTUA Ha
EBponenckoTo apyxectso no kapauonorus — SCORE2
n SCORE2 OP [15, 16]. TpsibBa oa ce uma npensua,
Yye cTomHocTuTe Ha PTX3 ce 3aBuwasat B xoda Ha
cencuc, XpoHn4yHo 6ubpeyvHo 3abonsaBaHe, aBTOMMYH-
HW 3abonsiBaHUA (peBmaTtongeH apTpuT, NporpecusHa
CUCTEMHA CKIepo3a), BacKylMTu Ha MarkuTe CbOoBe
(Churg-Straus cnHgpom, rpaHynomatosa Ha \Wegener),
Bb3ManuTenHM YpeBHN 3abonsBaHus, npeeknamncus
N HAKOW BMOOBe KapumHomu [17-23], B xoga Ha Tesn
CbCTOSIHUSA cepyMHUTE HMBa Ha PTX3 He moraT aa 6b-
OaT UHTepnpeTMpaHn JOCTOBEPHO C Orfeq OLeHKa Ha
CbpAeYHO-CbA0BUTE 3a00nsABaHUS.

MEHTPAKCUH 3 U OCTBbP KOPOHAPEH
CUHAPOM CbC ST-ENEBALUA

C pYyTUHHOTO M3NOM3BaHe B KMMHUYHATA NpakTuka
Ha TPOMOHWH, a NpPe3 NOCreaHNTE HSAKOMKO FOAMHN 1 Ha
BMCOKOYYBCTBUTENEH TPOMOHMH, MMame HageXaeH no-
KasaTen 3a OLeHKa HanMyneTo Ha MMOKapPAHO YBPEexX-
OaHe. Ton e 3anerHan B NpenopbKUTe Ha eBPOnenckoTo
OPY)XECTBO MO KapAvornorus 3a npMemaHe unm oTxsbp-
nsiHe Ha AmnarHosaTta oCcTbp kopoHapeH cuHgpom (OKC).
ToBa, KOETO NMMNCBA B KMUHMYHATA MpakTuka, e ouo-
MapKep 3a OLiEHKa Ha MporHosata M OCTaTbYyHUSI Cbp-
[EYHO-CHAOB PUCK NMPY TE3U MaUUEHTU — CMBbPTHOCT U
pa3BUTME Ha CbpAeyHa HegocTaTbyHOCT. Latini u cbTp.
nscneaeat uM3xogHuTe nnasmMeHn Huea Ha PTX3 aBy-
KpaTHO cnep Hayanoto Ha CUMMATOMUTE MPKU NauneHTn
¢ OKC cbe ST-eneBaums (cpegHo 3 Yaca u 22 yaca) u
npocneaseaT KIIMHMYHO KoxopTaTa 3a 3 meceua. Tax-
HOTO 3aKrYeHNE e, Y€ BUCOKUTE U3XOAHM CTOMHOCTM
Ha PTX3 > 10,73 ng/ml ce oka3BaT CUIeH HE3aBUCUM
npeankTMBeH bakTop 3a 3-mecevyHa CMbPTHOCT U pas-
BMTWE Ha CbpAevHa HegocTaTbyHOCT. B npoBegeHoTo
npoy4YBaHe Tasu rpyna naumeHT umat 3 mbTu No-BUCOK
PUCK OT CMbPT B CPaBHEHME C MAUMEHTUTE C U3XOAHU
CTOMHOCTM Ha Bromapkepa < 5.49 ng/ml. AHanM3bT no-
Ka3Ba, Ye BCSKO yBenuyaBaHe Ha rnokasatens ¢ 1 ng/ml
yBenuyaea ¢ 2.3% pucka OT CbpAevHO-CbA0Ba CMbPT
cnep gexocnutanusauus [24]. B gpyro npoy4saHe, npo-
BefeHo oT Befekadu u cbTp., ce nscnegsar CTOMHOCTU-
Te Ha PTX3 TtpukpatHo npu 165 naumeHtn ¢ OKC cbe
ST-eneBauus B octpata dasa, 1-3 gHu creq nepkyTaH-
HaTa KopoHapHa nHtepseHums (PCl) n Ha 3-Tusa mecel
cnep aexocnutanusauusTta. CtonHocTute Ha PTX3 ca
3aBuLLEHM B NpobuTe OT ocTpaTta dhasa v npu Tesu, B3e-
™1 1-3 gHu cnepn PCI, Ho He 1 BbB B3eTuTe Ha 3-TUsi Me-
cel. 3aknOYEHNETO Ha m3crnegoBaTtenuTe e, Ye no-Bu-
COKMTE CTOMHOCTM Ha PTX3 ca cBbp3aHu C No-BUCOKa
CMBPTHOCT Mpu 8-roanLHOTO nNpocneassaHe [25]. Tesn
pesynTaTtu ce NoTBbPXKAABAT U B APYr NPOyYBaHUSA nNpu

evidence in the literature suggests a positive asso-
ciation between PTX3 and the risk factors included
in the European Society of Cardiology 10-year risk
model for fatal and non-fatal cardiovascular events:
SCORE2 and SCORE2 OP [15, 16]. It should be
noted that PTX3 levels are elevated in the course
of sepsis, chronic kidney disease, autoimmune dis-
ease (rheumatoid arthritis, progressive systemic
sclerosis), small vessel vasculitis (Churg-Straus
syndrome, Wegener’'s granulomatosis), inflamma-
tory bowel diseases, pre-eclampsia and some types
of cancer [17-23], in the course of these conditions
serum PTX3 levels cannot be reliably interpreted to
assess cardiovascular pathology.

PENTRAXIN 3 AND ACUTE CORONARY
SYNDROME WITH ST-ELEVATION

With the routine use of troponin in clinical prac-
tice and in recent years of high-sensitive troponin, we
have a reliable biomarker to assess the presence of
myocardial injury. It has been included in the recom-
mendations of the European Society of Cardiology for
accepting or rejecting the diagnosis of acute coronary
syndrome (ACS). Currently missing in clinical practice
is a biomarker for the assessment of prognosis and
residual cardiovascular risk in these patients: mortal-
ity and development of heart failure. Latini et al. as-
sessed baseline plasma PTX3 levels in patients with
ST-elevation ACS at two time points on average 3 and
22 hours after symptom onset and followed the co-
hort clinically for 3 months. They concluded that high
baseline PTX3 levels > 10.73 ng/ml appeared to be
a strong independent predictor of 3-month mortality
and development of heart failure. In the present study,
this group of patients had a 3-fold higher risk of death
compared to patients with baseline biomarker values
< 5.49 ng/ml. The analysis showed that each 1 ng/ml
increase raised the risk of cardiovascular death after
discharge by 2.3% [24]. In another study by Befekadu
et al.,, PTX3 levels were measured three times in 165
patients with ST-elevation ACS: in the acute phase,
1-3 days after percutaneous coronary intervention
(PCI) and on the 3rd month after discharge. PTX3
levels were elevated in the acute phase samples and
in those taken 1-3 days after PCI, but not in those tak-
en on the 3rd month. They concluded that the higher
PTX3 levels were associated with higher mortality at
8-year follow-up [25]. These results are confirmed by
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naumeHTn ¢ OKC cbc ST-eneBauus, KbAeTo 3aBuLLe-
HWUTE CTOMHOCTM Ha Gromapkepa B ocTparta das3a Ko-
penupa cbC 2-roguiiHata CMbPTHOCT [24] 1 € TexecTTa
Ha neeBokamepHa aucdyHkuua [27, 28]. Bbnpekn ToBa
BCE OLLe NUMCBAT CTaHAapTU3MpaHn pecbepeHTHM CTon-
HOCTM MO OTHOLLEHWE Ha rnokKasaTens 3a OLeHKa Ha oc-
TaTbyHUS CbPOEYHO-CHO0B PUCK.

MEHTPAKCUH 3 U OCTBP KOPOHAPEH
CUHAPOM BE3 ST-ENEBALUA

Mpu nauneHTn c nHgapkT 6e3 ST-enesauunsa (NSTEMI)
OromapKepbT e No-cnabo NPoyYeH U JaHHUTE OT pasnny-
HWTE n3crnegoBaTenu ca NpoTueBopeynBn. Eggers n cuTp.
OoKnaggaT 3aBumLIEeHN CTOMHOCTK Ha PTX3 npu naumeHTn
¢ NSTEMI B cpaBHeHMe CbC 34paBu KOHTPOSN, HO HE Ha-
MUpaT CTaTUCTUHECKM 3HaYMMa pasnuka B CMbPTHOCTTA
npy nNaumeHTUTe C MO-BMCOKW MMa3MeHn HuBa Ha 6uvo-
MapKkepa crnep CbOTHacsiHe KbM Mon U Bb3pacT [29]. B
NPOCMEKTUBHO NpoyyBaHe, npoBeaeHo ot Matsui n cbTp.
npv naumeHT ¢ NSTEMI, Ho 6e3 npeaxoxaaly, MHapkKT,
MEHTPaKCWH 3 e NpeavKTop 3a CbpAEYHO-CbOO0BU CbOU-
TMa (CMBPT, pexocnuTanusauum no nosog OKC unu cbp-
Ae4YHa HegoCTaTbYHOCT) B paMKuTe Ha 6 meceua cneq
aexocrivtanusaumaTta [30]. Mpu 525 naumeHtn ¢ NSTEMI
3aBLLEHMTE CTOMHOCTM Ha BrMomapkepa umat MonoXu-
TenHa npeguktueHa ctonHocT ¢ 30-aHeBHaTa MporHosa
OT CMBPT U NOBTOPEH HedhaTaneH MMokapaeH nHdapKT
cnopen Guo 1 cbTp. [31].

[MpaBu BnevatneHve, Ye npu nauneHTn cec STEMI
Ce perncTpupar no-BMCOKM CTOMHOCTM Ha MEHTPaKkcuH 3
1 vmMa no-gobpa npeavKTMBHA CTOMHOCT Ha nokasaTens
OTKONKOTO Npu naumeHTn ¢ NSTEMI. BeposiTHo Tasu pas-
NnviKa ce ObJDKM Ha Mo-OOLUMPHO 3acdraHe Ha Myokapga
[32] n Ha no-B1cokMsa TpoMboTUYeH Toeap [33] npy naum-
eHtuTe cbe STEMI.

MEHTPAKCUH 3 U KOPOHAPHA
ATEPOCKNEPO3A

M3nn3ankn M3BbH CNeKTbpa Ha OCTPUSI KOPOHApPEH
CUHOPOM, GroMapkepbT € MpoyyYBaH W MpY NaUUEHTU
CbC OOCTPYKTMBHa KOpOHapHa apTepuarnHa 6ornect ¢ or-
nep kopernauusi ¢ nognexatilara KopoHapHa naTtororusi.
3a oueHKa Ha TEeXecTTa Ha KOpOHapHaTa aTtepocKrepo-
3a crneq cenekTvBHa KopoHapHa aHrvorpacust (CKAI)
B Npoy4BaHusATa ce usnonasea wunu the synergy between
percutaneous coronary intervention with taxus and cardiac
surgery (SYNTAX), nnu Gensini score. Liu n cbTp. npo-
Bexxgat CKAIN npu 60 naumeHTn ¢ oOCTPYKTMBHA KOpO-
HapHa apTepuanHa 6onecT, perMcTpMpankn nMHenHa 3a-
BMCMMOCT Mexgy CToMHOCcTMTE Ha PTX3 mn TexectTa Ha
KOpOHapHaTa aTtepockriepo3a oueHeHa ¢ Gensini score
(0-45:4.8 £ 0.8, 46-90:6.7 + 1.2, > 90:7.7 £ 2.0, P < 0.001)
[34]. B npoyuBaHe npoBeneHo ot Karakas u cbTp. ¢ 161
nauneHTn npemuHann CKAI™ gemMoHCcTpupa yBenuyasalLm

other studies in patients with ST-elevation ACS, where
elevated biomarker levels in the acute phase correlat-
ed with 2-year mortality [26] and with the severity of left
ventricular dysfunction [27, 28]. However, there is still
no recommended reference range regarding the bio-
marker in order to assess residual cardiovascular risk.

PENTRAXIN 3 AND ACUTE CORONARY
SYNDROME WITHOUT ST-ELEVATION

In patients with non-ST-elevation myocardial in-
farction (NSTEMI), the biomarker has been studied to a
lesser extent, with conflicting data from different inves-
tigators. Eggers et al. reported elevated PTX3 levels
in patients with NSTEMI compared to healthy controls,
but found no statistically significant difference in mor-
tality in patients with higher plasma levels of the bio-
marker after adjustment for sex and age [29]. In a pro-
spective study by Matsui et al. in patients with NSTEMI
but without prior MI, pentraxin 3 was a predictor of
cardiovascular events (death, readmission for ACS or
heart failure) within 6 months after hospital discharge
[30]. In 525 patients with NSTEMI, elevated biomark-
er levels had a positive predictive value for the 30-day
prognosis of death and recurrent non-fatal myocardial
infarction according to Guo et al [31].

It is noteworthy that patients with STEMI have high-
er pentraxin 3 levels and a better predictive value than
patients with NSTEMI. This difference is probably due
to a more extensive myocardial involvement [32] and a
higher thrombotic burden [33] in STEMI patients.

PENTRAXIN 3 AND CORONARY ATHERO-
SCLEROSIS

Beyond the spectrum of acute coronary syn-
dromes, the biomarker has also been studied in
patients with obstructive coronary artery disease
for correlation with underlying coronary pathology.
To assess the severity of coronary atherosclerosis
after selective coronary angiography (SCA) in the
surveys, either the synergy between percutaneous
coronary intervention with taxus and cardiac surgery
(SYNTAX) or the Gensini score is used. Liu et al.
performed SCA in 60 patients with obstructive cor-
onary artery disease and observed a linear relation-
ship between PTX3 levels and the severity of cor-
onary atherosclerosis as assessed by the Gensini
score (0-45:4.8 £ 0.8, 46-90:6.7 + 1.2, > 90:7.7 £ 2.0,
P < 0.001) [34]. In a study by Karakas et al. in 161
patients undergoing SCA, PTX3 levels increased
with increasing SYNTAX score: patients with a high
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ce cTorHocTy Ha PTX3 ¢ yBennuaBaHe Ha SYNTAX score:
naumneHTn ¢ Bucok SYNTAX score > 33 cpaBHEHO C Te3un
¢ mexaunHeH SYNTAX score 23-32 (0.84 £ 0.08 vs 0.55 +
0.01 ng/mL, p < 0.001) n c Team ¢ HuceLk SYNTAX score
< 22 (0.84 + 0.08 vs 0.50 £ 0.01 ng/mL, p < 0.001) [35].
Pesyntatute oT Te3u Npoy4BaHus ce NOTBbpXAasaT 1 oT
apyrv nscneposarenu: Cao u cbTp. [36], KOETO ro NpPeBpb-
Lwa B obelaBal, Griomapkep 3a HEMHBA3MBHA OLIEHKA Ha
TEXeCTTa Ha KopoHapHaTa atepockneposa.

WHTepecHo e ga ce otbenexu npocrneasBaHeTo Ha
PTX3 npu naumeHTn ¢ 00CTPYKTUBHA KOPOHapHa apTepu-
anHa 6onect cneq PCIL. Munc v cbTp. NOCTaBAT MeTaneH
cteHT (BMS) vnn meoukameHT-m3nbuBaly, creHt (DES)
npu 36 nauneHT ¢ 06CTPYKTUBHA KOPOHApPHa apTepuarnHa
bonect. Miacnengat nokasartens npeav PCI, BegHara creq
PCI, Ha 3-Tna yac, 24-1usa vac, 3-tusa aeH n 7-usa aeH. Ot-
KpvBaT MakCMMarH/W CTOMHOCTM Ha Bb3nanuTenHms oro-
Mapkep A0 3-Tusi Yac crieql UHTepBEHUMSTa 1 HOPMarnu3au-
paHe Ha cTonHocTuTe Ha 24-Tns vac [37]. Toea nokasea,
Yye NepKyTaHHaTa KopoHapHa UHTEPBEHLMS BDEMEHHO UH-
Oyuvpa Bb3nanuteneH OTroBOp B CbaoBaTa cTeHa. Helo
noeeye, Kotooka 1 cbTp. npocnegssar HuBata Ha PTX3
B koxopTa oT 20 naumeHTH, Npu KOUTO MOCTaBAT MeTarneH
CTEHT B IiBa NpegHa AeCUeHOEHTHa apTepust Unm B gsCHa
KOpOHapHa apTepusi n npoeexaat oTHoBo CKAI™ 6-meceua
cneq toea. OtkpumearT > 50% WMHCTEHT pecTeHo3a npu 6 ot
nauveHTuTe. AHanM3bLT MOKa3Ba, Ye Mpy Te3n MauUMeHTU
ca perucTpmpaHn no-BuCOKM CTonMHOCTU Ha PTX3 cnepq
PCI v ca noctaBeHu no-abnru cteHTose [38]. Bbnpeku ve
npoy4yBaHMsiTa BKIOYBAT Marko Ha 6por naumeHTH, Bepo-
SATHO CTEeNeHTa Ha CbA0BO Bb3naneHve MHAyLMpaHo cneg
PCI nma kntoyoBa pons 3a HEOMHTUMAarnHaTa xuneprnna-
3Us1 1 UHCTEHT PECTEHO3NTE.

CbAoBO Bb3MNANEHUE U CTATUHU

CraTnHMTe ca ocHoBaTa Ha aHTUNUNeMuyHaTa Te-
panusi Korato LiennM AOCTUraHe Ha TapreTHU CTOMHOCTM
Ha LDL xonecTtepon npu nauneHTu ¢ ncxemmyHa éonect
Ha cbpueTo. HatpynaHute gokasatenciea 40 MOMEHTA
nokaseaT MO-HMCKU CTOMHOCTM Ha PTX3 npu naumeHTn
npuemawy ctatmHn. Dejanovié n cbTp. m3acnegsat 90
nauneHT ¢ ncxeMmnyHa BornecT Ha CbpLETO NpeMuHanm
KOpOHapHa aHrvorpadvs. Pasgenst ru Ha ABe rpynu cro-
pen pesynTatute OT NpoBefdeHarta npoueaypa: 43-ma ot
TSX Ce BKIOYBAT B rpynara ¢ aHrvorpadocku namepeHmu
cteHos3mn < 50%, a ocTaHanuTe nauMeHTy B rpynarta c aH-
rmorpadpcku usmepeHn cteHosu > 50% (B eaHa unv noee-
Ye KOpoHapHU aptepum). CnpssiMo cTtorHocTute Ha PTX3
nscnegosarenute npuemar cut-off ctomHocT > 5.23 ng/ml
W OOMbIHUTEHO pa3densiT koxopTata Ha NaumeHTy npu-
emMalln cTaTuHoBa Tepanust U Te3u, KOMTO He npuemar.
PesyntatuTte nokassar Haw-BUCOKW CTOMHOCTU Ha PTX3
npv NAUMEHTUTE, KOUTO UMaT cTeHo3n > 50% B egHa unn
rMoBeYe KOPOHapPHM apTepuu 1 He NpuemMar CTaTMHOBA Te-
panusi: 8.19 ng/ml, cpaBHEHO C NaUMEHTUTE, KOUTO CbLLO

SYNTAX score > 33 compared to those with an inter-
mediate SYNTAX score 23-32 (0.84 + 0.08 vs. 0.55
0.01 ng/mL, p <0.001) and those with a low SYNTAX
score < 22 (0.84 + 0.08 vs. 0.50 = 0.01 ng/mL, p <
0.001) [35]. The results of these studies have been
confirmed by other investigators: Cao et al. [36],
making it a promising biomarker for non-invasive as-
sessment of the severity of coronary atherosclerosis.

It is interesting to note the follow-up of PTX3 in
patients with obstructive coronary artery disease af-
ter PCI. Munc et al. placed a bare-metal stent (BMS)
or a drug-eluting stent (DES) in 36 patients with ob-
structive coronary artery disease. They examined
the marker before PCI, immediately after PCI, on
the 3rd hour, 24th hour, 3rd day and 7th day. They
found peak values of the inflammatory biomarker
by the 3rd hour after intervention and normalization
of values at the 24th hour [37]. This indicates that
percutaneous coronary intervention temporarily
induces an inflammatory response in the vascular
wall. Moreover, Kotooka et al. monitored PTX3 lev-
els in a cohort of 20 patients in whom they placed a
bare-metal stent in either the left anterior descend-
ing artery or the right coronary artery and performed
SCA again after 6 months. They found > 50% instent
restenosis in 6 of the patients. Analysis showed that
these patients had higher PTX3 values after PCl and
longer stents were placed [38]. Although the studies
included a small number of patients, it is likely that
the degree of vascular inflammation induced after
PCI plays a key role in neointimal hyperplasia and
instent restenosis.

VASCULAR INFLAMMATION AND STATINS

Statins are the mainstay of antilipemic therapy
when we aim to achieve target LDL cholesterol val-
ues in patients with ischemic heart disease. Accu-
mulating evidence to date shows lower PTX3 values
in patients taking statins. Dejanovi¢ et al. studied
90 patients with ischemic heart disease undergoing
coronary angiography. They divided them into two
groups according to the results of the procedure: 43
patients were included in the group with angiograph-
ically measured stenoses < 50% and the rest of the
patients in the group with angiographically measured
stenoses > 50% (in one or more coronary arteries).
Regarding PTX3 values, the investigators assumed
a cut-off value > 5.23 ng/ml and further divided the
cohort into patients taking statin therapy and those
who were not. The results showed the highest PTX3
values in patients who had > 50% stenoses in one
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He npuemar cTatuH, Ho umart < 50% cteHosu: 4.77 ng/
ml. CToriHoCcTUTE Ha OMoMapkepa B rpynara Ha nauu-
EeHTUTe, Mpuemally CTaTMHOBA Tepanusi ca CbOTBETHO:
5.22 ng/ml 3a naumMeHTMTE C NO-TEXBK KOPOHAPEH CTaTyC
cpely 3.52 ng/ml 3a gpyrata rpyna. [locturat 4o 3akno-
YEHWETO, Ye CTaTMHOBaTa Tepanus ce acouumpa ¢ no-Hu-
CKN CTOMHOCTN Ha PTX3 B Han-ronsiMa cteneH u3paseHo
B rpynara ¢ aHrmorpadckm gaHHm 3a < 50% creHosn B
e[QHa 1nv noeeyve KopoHapHu aptepun [39]. Iwata n cbTp.
npocriegssat 36 nauMeHTn ¢ OBCTPYKTMBHA KOPOHapHa
apTtepuanHa 6onecr 3a 6-8 mecelia Ha hoHa Ha Tepanus
¢ atopBactatvH 10 mg 1 KOHTporHa rpyna ot 17 nauu-
€HTW, KOWUTO He MoMy4YaBaT CTaTMHoBa Tepanus. Macnen-
BaT PTX3 ABykpaTHO — MpW BKIKOYBaHE B MPOYYBAHETO U
B Kpas Ha mpocriefssaHeto. Pesyntatite nokasear, 4e
rpynara, npuematla atopBacTaTuH, Ma OCBEH MO-HUCKU
HMBa Ha LDL xonecTtepon 1 no-HNCKU CTOMHOCTY Ha PTX3
cnpsamo maxogHuTe [40]. MexaHn3mbT, N0 KOWTO CTaTUHK-
Te HamanseaT HMBaTa Ha PTX3 1 cbaoBOTO Bb3naneHue,
He e HambfHO u3sicHeH. Baetta un cbTp. goknaggar, ye
€[ViH OT MEXaH13M1Te, OKa3BaLly BUsIHVE € pegyuvpaHe
Ha npouHnaMmaTopHUTEe CTUMYNN OT TYMOP-HEKPOTUYEH
(pakTop anda 1 No To3n Ha4YMH Ce HamarsiBa CekpeLusi-
Ta Ha buomapkepa OT eHOOTENHUTE U MagKoOMYCKYHU-
Te Knetku B cbaoBata cteHa [41]. OcHoBeH HegocTaThk
Ha NpoBeLEeHUTe NPOYyYBaHMSA 40 MOMEHTA, U3CreaBaLLm
BMMSHWETO Ha CTaTUHWUTE Bbpxy PTX3, e mankuat 6pon
BKINKOYEeH nauyneHTun. anpeKm TOBa OAaHHUTE MOKa3Bar,
Yye CTaTMHUTE HamarnsBaT CbAOBOTO Bb3MnarieHne u octa-
TbYHMSA CbPAEYHO-CHAOB pUCK Npu naumeHTn ¢ IBC.

3AKNIOYEHUE

[MporHo3aTa 1 oLeHKaTa Ha NaLuueHTUTe ¢ NCXeMmy-
Ha GornecT Ha CbpLUETO e akTyaneH npobnem. Bonpeku
npoBexaaHaTta onTumarnHa MeaukameHTO3Ha Tepanusi
MMa naumeHTV C NepcuUcTMpaLLo BUCOK OCTaTbYeH Cbp-
OEeYHO-CbAOB puUck. Han-ybeantenHn gaHHM KbM MOMEH-
Ta 3a PTX3 ca HaTpynaHu npu nauneHTu creg ocTbp
KOpOHapeH cvHOpoM cbc ST-eneBauust U npu Tesun c
0bCTpYKTVBHA KOpOHapHa apTepuanHa 6onect 3a oueH-
Ka Ha TeXecTTa Ha KopoHapHaTa atepockreposa. Ctatu-
HWTE HamansiBaT CbZOBOTO Bb3MasieHNe 1 C TOBa U HU-
BaTa Ha PTX3. Bce oLle B KNnMHWYHaTa NpakT1ka nuncsea
Ouomapkep, KOMTO fa nomara B OUUPEHLMPAHETO Ha
Han-BYCOKOPUCKOBUTE MaUMEHTU — Te3W, KOUTO umar
HyXda OT UHTeH3dMUMpaHe Ha Tepanusita U CTPUKTHO
nekapcko HabntogeHue. MNeHTpakcuH 3 m3rmexga uma
noteHunan ga 6vae pyTMHHO M3nomnseaH bruomapkep 3a
OLIeHKa Ha naumeHTn ¢ ncxemmnyHa 6onect Ha CbpLETO.

He e deknapupaH KOH¢bnukm Ha uHmepecu
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