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PE3IOME

PaznuyHuTE BB3MAIUTENHH PEBMATUYHU 3a00JIIBaHUSA
(IRD) ca cBBp3aHy U C aKIeIepupana aTepoCcKIepo3a, mo-
BHIIICHA ChpJeUHOCHI0BA 3a00meBaemocT (CC3) u cMBpT-
HocT. KileTky, XeMOKHHH, [TUTOKWHH, TIPOTEa3H, aBTOaH-
THTENA, AXE3NOHHN MOJIEKYNH U CUTHATHUAT BT OPG/
RANKL/RANK, xouTo y4acTBaT B aBTOUMYHHOTO BB3-
TIaJICHNe, MOTaT TUPEKTHO /1A 3aCETHAT BCHUKHU CTPYKTYpH
Ha ChP/ICYHOCH/[0BATA CHCTEMA, BKII. MHOKap, ChPACTHN
KJIaIu, epuKap, IPOBOJIHA CHCTEMA U ChI0BE. B3anmo-
JEHCTBHETO MEXAY (PaKTOpUTE HA BB3MAJICHUETO M O0u-
YalHHUTE CHPACYHOCHI0BU PHCKOBH (haKTOPH BOJH JI0 AK-
TUBUpAHE Ha aTepOCKIEPOTHUHUS nporiec. Huto enun ot
pa3paboTeHnTe 10 MOMEHTA MOJICIH 3a OL[CHKA Ha PUCKa
ot CC cprOuTHS HE € YHUBEpCAICH U MOIXO/AI 32 BCHY-
KM TPYIH HNAalMeHTH, a IPUIAraHeTo UM IIPH MAIUeHTH C
IRD kpue omacHOCT OT NOJLEHSBaHE HAa Bb3MOMKHOCTTA
OT Pa3BUTHE HA CHP/ACYHOCHIOBU MHIUACHTH U YCIOXK-
HeHus. B To3u mpernen ce ¢pokycupame BbpXy Bpb3KaTa
MEXIy XPOHHYHO Bh3MayieHue, arepockinepoza u CC3,
BB3ICHCTBHETO HA 0ONYaWHUTE M HA HOBOOTKPUTHUTE PH-
CKOBHU (DAKTOPH U B3aUMOAEHCTBUETO MEXIY TSAX, KOETO
ce sIBsiBa 0COOCHO BA)KHO 3a OIIEHKA Ha ChP/ICUHOCHIOBUS
puck. HacouBame BHUMaHHMETO KBbM HSIKOU JOCTBIIHH 3a
pYTHHHAaTa TpaKTHKa MapKepH 3a paHHAa IHarHOCTHKA
Ha aTepOCKJIEPOTHUYHU IpoMeHH npu nauueHtu ¢ IRD u
TAXHATa IPHIOKUMOCT U MH(OpMATUBHOCT. MynTuanc-
LIUITIMHAPHOTO CHTPYIHMYECTBO U OLICHKATa HA PUCKOBU
(baxTOpH B MPEAKINHNYEH CTa/IU ca B MOJI3a HA paHHATa
JMUarHOCTHKA W MPOQIIaKTHKA MPH maruenT ¢ IRD.
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PaznnyHuTe BH3NATUTENHH PEBMATHYHH 3a00JIsIBa-
must (IRD) karo peBMaTowpeH W TICOPHATHYCH ap-
TPUT, CHOHIUIIOAPTPUTH, BACKYJIUTH W CHUCTEMEH
nymryc eputematosyc (CJIE) ca uHBamnu3upany 3a-
OOJISIBAHUS ChC 3HAUUTEITHA TEXKECT BBPXY CUCTEMHUTE
Ha 3/IpaBeolia3BaHe B CBETOBEH Maiiad. B Haimm jaHu
pasrnonaramMe ¢ JOCTATHYHO HAYYHH JIOKA3aTEJICTBa,
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ABSTRACT

Various inflammatory rheumatic diseases (IRDs) are as-
sociated with accelerated atherosclerosis, increased car-
diovascular morbidity and mortality. Cells, chemokines,
cytokines, proteases, autoantibodies, adhesion molecules,
and the OPG/RANKL/RANK signaling pathway involved
in autoimmune inflammation can directly affect all struc-
tures of the cardiovascular system, including the myocar-
dium, cardiac valves, pericardium, conduction system, and
vessels. The interaction between inflammatory factors and
conventional cardiovascular risk factors leads to the acti-
vation of the atherosclerotic process. None of the risk as-
sessment models developed so far are universal and suit-
able for all patient groups, and their application in patients
with IRD carries the risk of underestimating the possibility
of developing cardiovascular events and complications. In
this review, we focus on the relationship between chronic
inflammation, atherosclerosis, and cardiovascular diseases
(CVDs), as well as the impact of conventional and newly
discovered risk factors, and their interaction, which is par-
ticularly important for assessing cardiovascular risk. We
draw attention to some markers available in routine practice
for the early diagnosis of atherosclerotic changes in patients
with IRD, their applicability, and the amount of information
they carry. Multidisciplinary collaboration and risk factor
assessment in the preclinical stage are beneficial for early

diagnosis and prevention in patients with IRD.

Keywords: inflammatory rheumatic diseases, atherosclerosis,
cardiovascular risk, chronic inflammation

Various inflammatory rheumatic diseases (IRDs),
such as rheumatoid arthritis (RA), psoriatic arthritis,
spondyloarthritis, vasculitis, and systemic lupus ery-
thematosus (SLE), are debilitating conditions with a
significant burden on healthcare systems worldwide.
Nowadays, we have enough scientific evidence that
chronic, even low-grade inflammation, can become
a “silent” killer, participating in the pathogenesis of

3



Plamena Haralanova, Irina Momcheva, Antoniya Kisheva

4Ye XpOHUYHOTO, IOPY U HUCKOCTETNIEHHO Bh3MajeHHe,
MOXeE JIa ce MpPEeBbpPHE B ,,TUX" yOHel, y4acTBalKu
B MAaroreHe3ara Ha KapJHOBAaCKyJapHH 3a0oJisiBa-
HUSI, HEOTUIa3uH, AUA0eT TUI 2 U IPYrd ChCTOSHHS.
Ome moBeye, 4e TpH YacT OT OOJHUTE HE3aBHCHUMO
OT PaHHOTO 3all0YBaHE Ha JICYCHHUE, BKIIOUUTEIHO H
TaKoBa C OMOJIOTUYHH CPECTBA, EPCUCTHPA BUCOKA
BB3manuTenHa akTuBHOCT (63). IRD ca cBbp3anu u ¢
aKuenepupaHa aTepockieposa, MOBUIIEHA ChPJIEYHO-
chaoBa 3adoseBaemoct (CC3) u cmbpTHOCT. B TO3M
nperJes ce pokycupame BbPXY Bpb3KaTa MEXKIy Xpo-
HUYHO BB3MajeHue, arepockieposa u CC3, Bp3aeicT-
BUETO Ha OOMYAHHUTE U Ha HOBOOTKPUTHUTE PUCKOBU
(haxTopu M B3aMMOJICHCTBHETO MEKIY TSIX, KOETO Ce
sIBSIBA 0COOEHO Ba)KHO 3a OLIEHKA Ha ChPIACYHOCHIO-
BHUs pucK (63).

OtnaBHa ca u3BectHu obduuaiinute 3a CC3 pucko-
BH (aKTOPH - 11071, TIOTIOHOMYIICHE, apTepuaaHaTa
XHIIEPTOHHUS, MHCYJIMHOBA PE3UCTEHTHOCT, 3aTIIbC-
TSIBaHE, KOJIMUECTBO U KAUeCTBO HA JIUMONPOTECHHHU-
Te, CHIIBTCTBAINM OBOpeuHH 3a00JsiBaHUs, OOJIECTH
Ha MapoJOHTa, XUIIEPYPUKEMHSI, XUITOTUPEOUTUIBM,
cbHHa arHest ¥ feduuut Ha ButamuH D. OTtunra ce u
3HAUEHHETO Ha PA3INYHU EMUT'CHETUIHN MEXaHU3MH.
C He mo-Majka BaKHOCT o0aue, 1o ce otHacs 3a IRD,
Ca 1 T.Hap. HOBOOTKPHUTH PHCKOBH ()aKTOPH, KOUTO
BKJIFOUBAT CUCTEMHOTO BB3MAJICHUE M MMYHOJIOTHY-
HUTE AaHOMAaJMHU, KOUTO MHIYLHMPAT CYyOWHTHMAJHO
BB3MaJCHUE U €HAOTEeNHA AUCHYHKIHMS C MO-TOIsIMa
4ecToTa OTKOJIKOTO mpu narpentu 6e3 IRD. B mporre-
ca Ha BB3MAJICHUE B3UMAT y4acTHE MTPOBB3NATUTEITHH
KJICTKH, XEMOKHHH, LUTOKHHH, MPOTEa3H, aBTOAH-
TUTENAa U aaxe3uoHHu MoJekynu (63). Te morar au-
PEKTHO J1a 3acerHaT BCUUKU CTPYKTYPH Ha ChPACYHO-
ChJIOBaTa CUCTEMa, BKJI. MUOKapA, ChPACYHU KIIAIlH,
nepuKap/, IpoBOJHA cucTeMa U chaoBe (2,3). B3au-
MOJICUCTBUETO MEXIY (DAKTOpUTE Ha BB3MAICHUETO
U OoOMYaliHUTE CHPIACYHOCHAOBH PHCKOBU (DaKTOPH
BOJIM JI0 aKTHUBHMpaHE Ha aTepOCKIEPOTHUYHHMS MTPOIIEC
(1). Ero 3ammo MapkepuTe 3a BUCOKAa aKTUBHOCT W/HJTH
3a TeskecT Ha IRD ca cBbp3aHu ¢ MOBUIIEH CHPAECYHO-
CHIIOB pHUCK (63).

Hpyr dakrop, uMmai OTHOILIEHHE KbM aTeporeHesa-
ta, ¢ curHaaauaT mbT OPG/RANKL/RANK, koiito
MPOSIBSIBA TICHOTPOITHHU €EeKTH BbPXY KOCTHHS Me-
Ta0O0JIM3bM M UMyHHATa cucTeMa. [loBUIIeHuTe 11a3-
Menu HuBa Ha OPG Morar ja ce okaxar ¢akTop 3a
BacKyJapHa KanquduKamys, paHHa aTepocKiepo3a u
engotenHa nuchyHkuus (4). Benpeku ue excrnepu-
MEHTAJIHHUTE MOJEIM Ha aTepocKiepo3a MOAKPEINsT
MaToreHeTHYHaTa PoJisi Ha aHTH(OCHOIUITUTHUTE aH-
TUTENA, HAMa SICHU JI0Ka3aTeNICTBa 3a IIPEXkKIeBPEMEH-
Ha arepockiepo3a MpH ManueHTuTe ¢ aHTugocdo-
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cardiovascular diseases (CVDs), neoplasms, type 2
diabetes, and other conditions. Furthermore, in some
patients, despite early treatment initiation, including
biologics, high inflammatory activity persists (63).
Inflammatory rheumatic diseases are also associated
with accelerated atherosclerosis, and increased car-
diovascular morbidity and mortality. In this review,
we focus on the relationship between chronic inflam-
mation, atherosclerosis, and CVD, the impact of con-
ventional and newly discovered risk factors, and their
interaction, which is particularly important for assess-
ing cardiovascular risk (63).

Conventional CVD risk factors are well-known, in-
cluding gender, smoking, hypertension, insulin resis-
tance, obesity, quantity and quality of lipoproteins,
accompanying renal diseases, periodontal diseases,
hyperuricemia, hypothyroidism, sleep apnea, and vi-
tamin D deficiency. The importance of various epi-
genetic mechanisms is also recognized. However,
for IRD, there are the so-called newly discovered
risk factors that include systemic inflammation and
immunologic abnormalities that induce subclinical
inflammation and endothelial dysfunction more fre-
quently than in patients without IRD. In the process
of inflammation, proinflammatory cells, chemokines,
cytokines, proteases, autoantibodies, and adhesion
molecules participate (63). They can directly affect all
structures of the cardiovascular system, including the
myocardium, cardiac valves, pericardium, conduction
system, and vessels (2,3). The markers of high activity
and/or severity of IRD are associated with increased
cardiovascular risk (63).

Another factor related to atherogenesis is the OPG/
RANKL/RANK signaling pathway, which exhibits
pleiotropic effects on bone metabolism and the im-
mune system. Elevated plasma levels of OPG may be
a factor in vascular calcification, early atherosclerosis,
and endothelial dysfunction (4). Although experimen-
tal models of atherosclerosis support the pathogenic
role of antiphospholipid antibodies, there is no clear
evidence of premature atherosclerosis in IRD patients.
Atherosclerosis in patients with antiphospholipid syn-
drome (APS), as well as in systemic sclerosis, differs
from typical atherosclerosis. Ischemic events in APS
are more likely to be caused by the prothrombotic ef-
fect of the disease rather than enhanced atherosclero-
sis (1). In systemic sclerosis, fibrotic changes in the
vascular wall, leading to endothelial dysfunction and
microvascular disease, play a leading role.

In ankylosing spondylitis, myocardial involvement
can occur in 2 to 20% of cases, with the most common
manifestation being first-degree atrioventricular (AV)
block. Hip blocks and rhythm disturbances occur less
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munuaHusg cuHapom (APA), kakTo W mpu cUCTeMHa
ckieposa. Mcxemuunure cwoutus npu APA e mo-
BEPOSTHO Jla ObAAT MPUYMHEHH OT MPOTPOMOOTHY-
HUsl eDeKT Ha 3a00JIIBAaHETO OTKOJKOTO OT 3aCHJICHA
atepockieposa (1). [Ipu cucremHa ckiepo3a Bojaema
poist uMat GuOpPO3HUTE MPOMEHH B ChAOBATAa CTEHA,
BOJICIIM IO €HJOTeNHATa JUCHYHKIMSI U MUKpOBAaC-
KyJlapHaTa OoJiecT.

[Ipu ankuno3upain cnoHAWIUT B 2 10 20% 0T cityyau-
TEe MOXKE J]a UMa aHT&)KMPaHe Ha MUOKap/a, KaTo Hali-
yectara Manudecranus ¢ AV Oiok mbepBa creneH. C
MO-HHCKA YecToTa ca OelpeHH OJIOKOBE M PUTHMHHU
HapyuieHus. HapymeHusita B puTbMa M MPOBOAHU-
MocTTa ce nosiBaBaT no-yecto npu HLA-B27-nono-
JKUTETHU NanueHTH (5). PUCKBT OT chpaeyHa HeaocC-
TaTBYHOCT TpH Te3u OonHH € 1,34 mbTH MO-roysiM
OTKOJIKOTO TpH KOHTposuTe (9).

MHoro mpoyuBaHHsi 0TOENISA3BAT MpsiKaTa Bpb3Ka Ha
RA c arepocknepo3ara u nurncara Ha 3aBUCHMOCT OT
obunyaiinute puckosu gakropu (11,12,13). Knannara
Oornect e Hai-yecTata ChplieuyHa aHOMAIUS, TIOTBBP-
JieHa 4Ype3 exokapauorpadusi Wiv mpH ayTOIICHH,
HamnyHa npu 30% OT MAIMEeHTUTE C PEBMATOHUICH
apTpUT, KaTo Hal-uectara opma e MUTpaiHaTa pe-
ryprurtanus (5,6).

PannoTto otkpuBaHe Ha crierpuuHA GopmMH Ha CBP-
JIeYHO 3acsirane npu naurentu ¢ IRD ca ot chiecTse-
HO 3Ha4YeHUE, MOPaIf KOETO IPH TSIX eIEeKTPO- U eXO0-
Kapauorpagckara oreHka TpsOBa J1a ce MpeBbpPHAT B
PYTHHHH u3clieiBaHusl. M3mon3Baiiku Tpance3odare-
anHa exokapauorpadus (TEE), Guedes et al. nokas-
BaT HAJIM4KE Ha MUTpaiHa peryprurtaius npu 80% ot
naruenTute ¢ RA B cpaBHenue ¢ 37% B KOHTpoJIHaTa
nomnynaus (7). PuckbT oT MuokapaHa AucQyHKIusS
1 3acToiiHa chpaeuyHa HepoctaTbyHocT (3CH) e mo-
BuCOK nipu nauuenTtu ¢ PA, xaro 3CH e Baxen dak-
TOp 3a TIOBHIIEHATa CMBPTHOCT npu RA, nopu B mo-
TOJISIM TIPOLIEHT OT MCXeMUYHATa 0OJIECT Ha CHPLETO
(8). IIpu RA yecto ce ycTaHOBsIBa IEPUKAPINT, KaTO
Ipy TeXKa (hopma Ha 3a00JIIBAHETO TOW C€ OTKPHBA
B 30% 10 50% oT citydauTe, BKIIFOUUTEITHO KATO CIIy-
YaliHa HaXxo/IKa MJIH TP ayTOIICHS, BBIIPEKH JIUIICATa
Ha knuHU4HA u3sBa (3,10). Hsakonko nmpoy4Banus mno-
Ka3BaT JIByKpaTHO YBEJIMYCHUE Ha YecToTara Ha MHU-
OKapJieH MH(apKT NpH manueHTu ¢ RA B cpaBHeHue
¢ koutponure (16). Yckopenara arepockiieposa, Hec-
TaOWITHHUTE TUTIAKH C TIOBHUIIECH PHCK OT AECTPYKIIMS Ha
ChIIIaTa ca MEXaHU3MH, KOUTO OOSICHSBAT TO-BUCOKHS
PHCK OT HH(APKT NpH ManueHTH ¢ RA B cpaBHeHue ¢
nnuBuau 0e3 RA (13). [TogoOHu naHHM OT MeTaaHa-
JIM3H ca MyOJMKYBaHU U 32 MAUEHTH C IICOPHATUYHA
oonect u CJIE (14,15).

Ennorennara mucyHKOMs, OTHOIIEHHETO WHTHUMA-

frequently. Rhythm and conduction disturbances are
more common in HLA-B27-positive patients (5).
The risk of heart failure in these patients is 1.34 times
greater than in controls (9).

Many studies have noted a direct relationship between
RA and atherosclerosis, independent of conventional
risk factors (11,12,13). Valvular disease is the most
common cardiac abnormality confirmed by echocar-
diography or autopsy, present in 30% of rheumatoid
arthritis patients, with the most common form being
mitral regurgitation (5,6).

Early detection of specific forms of cardiac involve-
ment in patients with IRDs is of paramount impor-
tance. Therefore, electro- and echocardiographic as-
sessments should become routine in these patients.
Using transesophageal echocardiography (TEE),
Guedes et al. demonstrated mitral regurgitation in
80% of RA patients compared to 37% in the control
population (7). The risk of myocardial dysfunction
and congestive heart failure (CHF) is higher in RA
patients, and CHF is a significant factor in increased
mortality in RA, even more so than ischemic heart
disease (8). Pericarditis is often found in RA, with a
severe form present in 30% to 50% of cases, includ-
ing as an incidental finding or on autopsy, despite the
absence of clinical symptoms (3, 10). Several stud-
ies have shown a twofold increase in the frequency
of myocardial infarction in RA patients compared to
controls (16). Accelerated atherosclerosis and unsta-
ble plaques with a higher risk of rupture explain the
higher risk of infarction in RA patients compared to
individuals without RA (13). Similar data from meta-
analyses have been published for patients with psori-
atic disease and SLE (14,15).

Endothelial dysfunction, carotid intima-media thick-
ness, and plaque assessment allow the detection of the
atherosclerotic process in the preclinical phase, even
before the onset of clinical symptoms, enabling pre-
ventive measures to reduce cardiovascular risk in pa-
tients with RA and other IRDs (17,18).

Among the various risk assessment models for car-
diovascular events based on conventional risk factors,
none are universal and suitable for all patient groups.
Their application in IRD patients carries the risk of
underestimating the possibility of developing car-
diovascular events and complications. Some of these
models, based on traditional scales such as Framing-
ham, SCORE, and ATP III, may categorize patients
with low or moderate prognostic risk within 10 years,
but in reality, they may be at high risk (19). The
QRISK-3 calculator, developed and validated at the
University of Nottingham, includes a broader range
of risk factors, including the ratio of total cholesterol
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Me/Ms Ha KapoTHJIHaTa apTepus U OleHKaTa Ha Iia-
KHTE OCHUTYPSIBAT OTKPUBAHE Ha aT€pOCKIEPOTHYHHSA
npolec B MpeAKIMHNYHA (aza, ome mpeau nosiara
Ha KJIMHUYHU CUMIITOMH, KOETO II03BOJIIBA MPEBaH-
TUBHM MEpPKH 32 HaMaJliBaHE Ha ChPJACYHOCHIOBUSA
puck ripu nauueHty ¢ RA u qpyru IRD (17,18).

Ot pa3zpaboTeHHTe penuna MOJEIU 3a OLEHKAa Ha
pucka 3a Bp3HHKBaHe Ha CC cpOuTHA, Oa3upaHu Ha
o0MyaliHUTE PUCKOBU (PaKTOPH, HUTO €IMH HE € YHHU-
BepcalleH M MOAXOJAI 32 BCUUKH IPYNH MAI[UEeHTH,
a npwiara"ero um npu nanuentu ¢ IRD kpue omnac-
HOCT OT MOJIEHsABAaHE Ha BB3MOYKHOCTTA OT pa3BU-
THE Ha ChP/ICYHOCHA0BH MHIUACHTH U YCIOKHEHHUS.
BB3MOXKHO € 4acT OT TAX, KOUTO CIOpe]] TPaJNLHOH-
Hute ckamu (Framingham, SCORE, ATP III) Ouxa
MOTaJHaIM B KaTeropusATa Ha HHUCBHK WM yMEpeH
MIPOTHO3€H PUCK B paMKuTe Ha 10 ToMHH, BCHUIHOCT
Ja ce okaxaT BHcokopuckoBH (19). Kanxynaropst
QRISK-3, pa3paboTeH 1 BaMAUPaH B YHUBEPCUTE-
Ta B HoTMHraMm, BKITIOYBA MO-IIMPOK KPBI' PUCKOBU
(axTopH, cpel KOUTO OTHOLIEHHETO OOl XOjecTe-
po/HDL, Hanuuuero win He Ha 3a00JsBaHHS KaTO
RA, CJIE, oTunTaiiki O TO3M HAUMH yTe)KHsBaIaTa
UM TporHozata TexecT. [Ipu gact or maumeHTute ¢
akTHBeH RA oOaue chlecTByBa T. Hap. JUMUACH M1a-
panokc. YCcTaHOBsIBa Ce, Ue MPU TAX MO-HUCKHUTE HUBA
Ha 0011 X0JIeCTepOII, KAKTO U Ha XOJIECTEepOoIIa C HUCKA
mwieTHOCT /LDL ce acouuupar ¢ MOBHIIEH PUCK OT
CC3 (22,23). Ilo nomo0OeH HAUWH ce JAEMOHCTpUpAT
1 HAIMYHETO Ha MapaloKCaTHU BPB3KH MEXKTy HUCHK
HUTM u nosumena cMbptHOCT 0T CC3 (24). Okaszsa
ce, 4e MpH Ta3u HE MayKka Ipyrna MaryueHTH BOJEIl
natoreHeTH4eH (hakTop 3a arepockiepo3a € IbJro-
TOJMITHOTO XPOHUYHO Bh3nayneHue. Eto 3amo mpu
TSX 3 OIEHKA M CTpaTU(UKAIMs 1O OTHOIICHUE Ha
CBP/ICYHOCHAOBHUS PUCK ITOCOUYEHHUTE CKaJIM HAMA J1a
ca anexBatHu. EULAR 3a 2015/2016 . npenopbuBa
MIPY TAUEHTH C MPOIBIDKUTEIHOCT Ha 3a00JsBaHe-
T0 nosedye oT 10 1., Haure Ha noiaoxurened RF u/
i Anti-CCP ¥ U3BBbHCTaBHHU MPOSIBU, ChPJICUHOCH-
JOBHSIT PUCK J]a c€ YMHOKH 10 1,5 mbTH, ako PA He e
BKJIIOYEH Beue B M3MOJ3BaHMS ATOPUTHM. Bbrpekn
MOJIO’KEHUTE TOJIEMHU YCHIIUSI B CBETOBEH Mamiad 3a
paspaboTBane Ha crienuduueH 3a RA monen 3a npo-
THO3MpaHe Ha prcKa KOJIMYECTBEHOTO MY OIPEIeIIsTHE
P Ta3u Tpyna OOJHHU ce OKa3Ba 3HAYMMO MPEIU3BHU-
KatesnicTBO. ToBa Hayara pa3paboTBaHe Ha KOMILICK-
CEeH, MHTEPJUCLUUIUIMHAPEH AMArHOCTUYEH IOIXOJ,
HAcoO4YeH KbM PaHHOTO OTKpUBaHE Ha CYyOKIMHUYHU-
TE€ €Tally Ha ChJ0BaTa yBpeaa mpu naunueHtu ¢ IRD
- XpOHUYHOTO BB3MaJEeHUE, BOJECIIO JI0 eHJ0Te/IHaTa
muchynknus. Tasu crparerust Ou Ouna mo-ycrenrHa
M pe3ylTaTHa, ThH KaTo HUTO €IUH JUarHOCTUYEH
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to high-density lipoprotein (HDL), the presence or ab-
sence of diseases such as RA and SLE, thus taking
into account their worsening prognosis. However, in
some patients with active RA, there is a so-called /ipid
paradox. It has been found that in these patients, lower
levels of total cholesterol and low-density lipoprotein
(LDL) are associated with an increased CVD risk (22,
23). Similarly, paradoxical relationships between low
body mass index (BMI) and increased CVD mortal-
ity have been demonstrated (24). For this significant
group of patients, the leading pathogenic factor for
atherosclerosis is long-standing chronic inflammation.
Therefore, for the assessment and stratification of car-
diovascular risk in these patients, the mentioned scales
would not be adequate. For 2015/2016 the European
League Against Rheumatism (EULAR) recommends
that in patients with a disease duration of more than
10 years, positive RF and/or anti-CCP, and extra-ar-
ticular manifestations, cardiovascular risk should be
multiplied by 1.5 if RA is not already included in the
algorithm. Despite the significant efforts worldwide to
develop a specific RA risk prediction model, its quan-
titative determination in this group of patients proves
to be a significant challenge. This necessitates the de-
velopment of a complex, interdisciplinary diagnostic
approach focused on early detection of subclinical
stages of vascular damage in patients with IRD—
chronic inflammation leading to endothelial dysfunc-
tion. This strategy would be more successful and ef-
fective since no single diagnostic approach used alone
could simultaneously provide a diagnosis, prognosis,
and assessment of cardiovascular risk, taking into
account the severity of the disease and its contribu-
tion to it. Despite the great advantages of ultrasound
measurement of carotid intima-media thickness and
plaque for early non-invasive detection of subclinical
atherosclerosis, this method has its weaknesses, which
are manifested in the heterogeneous techniques used
in the measurements, the data comparability, the limi-
tations in the plaque composition assessment, and last
but not least, the professional skills of the researcher
conducting the study.

The use of a combination of serum biomarkers reflect-
ing different stages of the atherosclerotic process could
shed light on the individual pathophysiological mech-
anisms and stages of its development. This process
is slow, progressing over years without symptoms,
which can aid in its diagnosis at a preclinical stage.
The multimarker approach is more suitable because
there is no single biomarker that meets the require-
ments of the ideal one; it should be easy to measure,
reproducible, with good stability and an acceptable
cost, provide additional information independent of
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MOJXOJ] M3IIOJI3BAH CAMOCTOSITEIHO HE OM MOT'BI J1a
Jaae eIHOBPEMEHHO IUarHo3a, MPOTHO3a M OLEHKa
Ha ChPJICYHOCH/IOBUSI PUCK, OTYMTANKHU TEKECTTA HA
3a00JISIBAHETO M HETOBUS PUHOC KbM Hero. Beripeku
rOJIEMHUTE MPEIUMCTBA Ha YJITPa3BYKOBOTO MU3MEpBa-
He Ha JeOenrHaTa Ha KapOTHJHATA WHTHMa-MEIHs
Y KapoTHJIHATA IUIaKa 332 PaHHOTO, ObP30 U HEWHBA-
3MBHO OTKpUBAaHE Ha CyOKIMHIYHA aTepOCKIepo3a, U
TO3W METOJl UMa CBOUTE CJIabu CTPaHU, KOUTO CE U3-
pa3siBaT B XeTEPOTCHHUTE TEXHUKHU, U3IOI3BAHU MIPH
M3MEPBaHUATA, CPABHUMOCTTA HA JAHHUTE, OTPaHU-
YEeHUSTA B IPEICHKHUTE 33 ChCTaBa HA TUIAKaTa 1 HE Ha
MOCJISTHO MSCTO KBaTH(DUKAIUITA HA U3BBPIIBAIIHS
W3CIIE/IBAHETO.

W3non3BaHeTo Ha KOMOMHAIIMS OT CEPyMHU OHOMap-
KepH, OTpa3siBallld Pa3IMIHU €TalH OT aTepPOCKIIepO-
TUYHUS TPOLIEC, OU MOTJIO JIa XBbPJIHM CBETIIMHA BHPXY
OTJCITHUTE TAaTO(DU3UOJOTHYHN MEXaHU3MHU U €Taru
oT pa3zButHeTo My. Toii e OaBeH, MPOTUYAILL C TOJMHU
0E3CHMIITOMHO U TOBAa MOXE J1a CIIOMOTHE 32 JIMarHO-
CTHLIUPAHETO MY Ha MPEAKIMHIYCH eTar. MynTuMap-
KEPHHUSAT MOJIXO/1 € MO-TIOJIXOIAII U ropaau (akra, ye
HE ChIIECTBYBA €JMH-CIMHCTBEH OMOMAapKep, KOWUTO
Jla TIOKpUBA W3UCKBAHMATA 33 WJICATHHS - Ja MOXKE
Ja ObJie U3MEPBaH JIECHO, BB3IPOU3BOIUMO, C J100pa
CTaOWITHOCT ¥ MPUEMJIMBA LIEHA, J]a OCUTYPsIBA JIOMbJI-
HUTEJIHA, HE3aBUCUMA OT YCTAHOBEHUTE MPEIUKTOPH
nH}OpMaLus 3a PUCKa, Ja C€ MHTEPIPETHpa JIECHO,
Jla IMa BUCOKA YYBCTBUTEIIHOCT U CICIUPUIHOCT, J1a
ca sicHO ieuHupaHu peepeHTHUTE U TUCKPUMUHA-
LIMOHHUTE TPAHUIIH.

B HacTosms 0030p 111e 00bpHEM BHUMaHUE HA HIKOH
JIOCTBITHY 33 PyTHHHATA MPAKTHKA MapKEPH 3a paHHA
JIMarHOCTUKA Ha aTePOCKICPOTUYHU IPOMEHH IPH
narpeHTs ¢ IRD u TsaxHaTa NpHIoKUMOCT U UHGOP-
MaTuBHOCT. C OypHOTO Pa3BUTHE HA TEXHOJIOTUUTE B
MeIMIIMHATa 1 JJabopaTopHaTa JUarHOCTUKA CTaHaXa
W3BECTHU MHOTO OMOMapKepH, KOUTO MOTAT J1a HITHOC-
TPUPAT BCEKM MEXaHU3bM OT Hal-paHHHUTE CTaUH
Ha aTeporeHe3aTta, HO HAH-TOJIEMUSIT UM HEIOCTAThK
€ TPYJIHOTO MM MAacOBO NPUJIOKEHHUE B C)KEJHEBHATA
[IPAKTHUKa M BUCOKATA UM IICHA.

KakTo Beue € n3BeCTHO OT MOBeYe OT JECEeTHUIICTHE,
aTePOCKIIEPOTHYHUSAT MPOLIEC Ce pa3riiekaa He mpoc-
TO KaTO CTECHEHHE Ha KPHBOHOCHHUTE ChJOBE OT Ha-
TPYIaHH B TSX XOJIECTEPOJIOBHU MPOITYKTH, a KATO MPO-
JIBJDKUTENICH HUCKOCTEIICHEH BB3MAJUTENICH MPOLIEC,
JICHCTRAII JIOKAJTHO B ChJ0BaTa CTCHA W IMPEIM3BHK-
Balll Cepusi OT MPOLECH, BOJCIIN JI0 UHUIIUMUPAHETO,
MPOTPECUPAaHETO M JIeCTaOMIU3UPAHETO Ha arepo-
cKiepoTHuHHuTe Taku (25). Taka Te3n OTKpUTHA
HaMHpaT U YKCTO MPAKTUYECKO MPHIIOKECHUE C Bb3-
MO>KHOCTTA 32 BKIIFOUBaHE HA OMOMapKepHUTEe Ha Bb3-

established predictors, be easy to interpret, have high
sensitivity and specificity, and have well-defined ref-
erence and discriminatory boundaries.

In this review, we will focus on some biomarkers
available for the early diagnosis of atherosclerotic
changes in patients with IRD, their applicability, and
the amount of information they carry. With the rapid
development of medical and laboratory diagnostic
technologies, many biomarkers that can illustrate each
mechanism from the earliest stages of atherogenesis
have become known. However, the biggest drawback
of these markers is their difficult mass application in
everyday practice and their high cost.

As has been known for more than a decade, the athero-
sclerotic process is not simply viewed as the narrow-
ing of blood vessels due to accumulated cholesterol
products, but as a prolonged, low-grade inflammatory
process, acting locally in the vessel wall and leading
to a series of processes that initiate, progress, and de-
stabilize atherosclerotic plaques (25). These findings
have a practical application with the possibility of in-
cluding inflammatory markers in the diagnosis of the
subclinical phase of the atherosclerotic process and in
predicting cardiovascular risk.

High-sensitivity c-reactive protein (hsCRP) has cat-
egorically established itself as a reliable marker of
systemic inflammation and an independent predictor
of future cardiovascular events. It is the most well-
studied and widely used inflammatory marker with a
standardized test that is readily accessible. The hsCRP
test is designed to measure very low concentrations
of CRP, which are usually found in the absence of an
inflammatory process but are targeted when deter-
mining low-grade inflammation in the body. Values
below 1 mg/L are considered low-risk, while those
above 3 mg/L indicate high cardiovascular risk. High-
sensitivity CRP levels vary over time, reflecting in-
dividual changes in the inflammatory status of the
body. Therefore, when this test is used as a marker
for assessing cardiovascular risk, it is recommended
to measure it twice, under metabolically stable con-
ditions, to establish consistent levels. It is often used
in conjunction with the lipid profile of patients in the
overall risk assessment.

C-reactive protein is produced by the liver in response
to increased production of IL-6. Aortic smooth mus-
cle cells and adipocytes also produce CRP, which ex-
plains its correlation with body mass and its increase
in metabolic syndrome. Lack of specificity regarding
vascular inflammation and its influence by body mass
are limitations of this indicator that should be consid-
ered. Large cohort studies, such as MONICA (Moni-
toring Trends and Determinants in Cardiovascular
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MaJICHUETO B IMATHOCTHKATA Ha CyOKIMHNYHATa (paza
Ha aTepPOCKJIEPOTHYHHUS MPOLIEC U B MPEICKA3BAHETO
Ha CHPJICYHOCHIOBHS PUCK.

Bucokouyscreutennust CRP (hsCRP) ce nanoxu
KaTerOpUYHO KaTo JOCTOBEPEH MapKep 3a CUCTEMHO
BB3MaJIeHNE U He3aBUCHUM MPEJUKTOP Ha ObJICIIH ChP-
JCYHOCHI0BY MHIMAEHTH. ToBa e Hali-noOpe mpoyye-
HUSIT M IIMPOKO M3MOJI3BaH BB3MAIUTENICH MapKep, 3a
YHETO M3MEpBaHe UMa CTaHIAPTH3UpPaH TECT, KOUTO
e mupoko gocteiieH. TectsT 3a hsCRP e pa3padboren
Taka, Y€ M3MepBa C royisiMa TOYHOCT M BBH3IPOU3BO-
JMMOCT MHOTO HUCKH KoHLleHTpanuu Ha CRP, kourto
OOMKHOBEHO C€ CpelIaT MpH JIUICA Ha Bh3MAUTENICH
MIPOLIEC, HO ¥ KOUTO Ca MPHLEITHH IIPH ONpeIeNisiHe Ha
HUCKOCTEIIEHHO Bb3NalleHne B opranuzMa. CToiHO-
cru mox 1 mg/l ce cunrar 3a HUCKOPUCKOBH, a TE3H
Han 3mg/l nokassar Bucok CCP. HuBata Ha hsCRP
BapupaT ¢ BPEMETO, KOETO OTpa3siBa MHIUBHUIYaTHU-
T€ MPOMEHU BHB BB3NAJMTEIHHS CTATyC HA JaJCHUS
OpraHm3bM. 3aToBa, KOTaTo TO3M TECT C€ HM3IOJ3Ba
Kato mMapkep 3a ornerka Ha CCP, ce mpenopbuBa ABY-
KpaTHOTO MY M3MEpBaHe MPU META0OIUTHO CTAOHITHO
CBCTOSIHME 32 YCTAaHOBSIBAHE Ha ITOCTOSIHHU HUBA. Toil
YeCcTO Ce M3IMO0J3Ba 3a¢JHO C JIMNHUIAHUS Npoduil Ha
MaleHTHTe NpHu obiara oueHka Ha pucka. CRP ce
MPOM3BEXJa OT YepHHs JpoO B OTTOBOP Ha MOBHIIIE-
Hata npoxaykius Ha IL-6. AopTHUTE IIIagKOMYCKYJI-
HY KJIETKU ¥ aJUNoIUTUTE ChIo npomussexnaar CRP,
Koeto o0sicHsiBa KopenanusiTa Ha hsCRP ¢ tenecHara
Maca ¥ IOBHILEHUETO MY ITPU METAO00IUTEH CHHIIPOM.
Jluncara Ha cenU(UYHOCT IO OTHOILIEHUE Ha ChJI0-
BOTO BB3MaJCHHE U MOBIMSBAHETO MYy OT TeliecHaTa
Maca ca 4acT OT OTpaHMYeHHATa Ha TO3M TOKa3arell,
KOHTO TpsI0Ba Jla ce UMaT npeasuj. ['onemu KoxopT-
Hu mpoyusanuss - MONICA (MONitoring trends
and determinants in Cardiovascular disease) (26),
Atherosclerosis Risc in Communitites Stusy (27),
Women's Health Stusy (28), kareropu4Ho moTBbp-
Ipxa aconuanusiTa Mexay Husata Ha hsCRP u pucka
OT KOpOHapHa 0oJecT, BHE3alHa CMBPT, HH(APKT Ha
MHOKapaa. [larueHTuTe ¢ Bh3NATUTEHA PeBMATHY-
HU 3a00JsIBaHUSI YECTO MMAT MOBUIIEHH CTOMHOCTH
Ha hsCRP, xopenupamnm cbe cTenenTa Ha akTHBHOCT
Ha 3a00JISIBAHETO W MOPagy Ta3W MPUYMHA BH3HUKBA
BBIIPOCHT MOJKE JIM TO3M MOKa3aTel Aa Ob/ie U3Mo3-
BaH ChC ChIIIaTa MPOrHO3HA CTOWHOCT MPH OIIEHKa Ha
CCP kakro nipu obmiara nomynanus. Erre at all. ycra-
HOBSIBAT B M3CJICIBAHETO Ha TOJISIMA IpyIa MalueHTH
¢ PA 0e3 mpenuiHu ChpIICUHOCHIOBH CHOUTHS, Ye
yBenmnuenue ¢ 20mg/l na hsCRP ce cebp3sBa ¢ 1% yBe-
nuyenue Ha 10-romummaus puck oT CC HHIUICHTH
(29) n moTBBpPKAABAT MOJIOKUTETHATA 1 HE3aBUCHMA
BpB3Ka MEXY TUIa3MeHUTE KoHLeHTpanuy Ha hsCRP
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Disease) (26), Atherosclerosis Risk in Communities
Study (27), and Women’s Health Study (28), have
strongly confirmed the association between hsCRP
levels and the risk of coronary heart disease (CHD),
sudden death, and myocardial infarction. Patients with
inflammatory rheumatic diseases often have elevated
hsCRP levels, correlating with the degree of disease
activity, leading to the question of whether this marker
can be used with the same predictive value in assess-
ing cardiovascular risk as in the general population.
Studies on a large group of RA patients without previ-
ous cardiovascular events have shown that an increase
of 20 mg/L in hsCRP is associated with a 1% increase
in the 10-year risk of cardiovascular incidents (29)
and confirm the positive and independent relation-
ship between plasma concentrations of hsCRP and the
10-year cardiovascular risk. C-reactive protein levels
above 10 mg/L predict all-cause mortality after stan-
dardization for common risk factors in patients with
RA, psoriasis, or ankylosing spondylitis (36). Other
studies establish a correlation between higher CRP
levels and measured carotid intima-media thickness in
RA patients (40,41,42).

In the last decade, the focus of lipid profile research
has shifted toward determining the number of athero-
genic particles since the main problem in determining
the lipid-related risk of CVD is the wide variation in
cholesterol levels in HDL cholesterol (HDL-C) and
LDL cholesterol (LDL-C) molecules, with this devia-
tion being the result of active exchange of lipid com-
ponents between lipoproteins.

Each particle contains a protein component on its sur-
face—apolipoprotein, which helps transport the hy-
drophobic lipid core through the watery phase of the
blood. In the composition of LDL-C, this is apoB100,
and in the composition of HDL-C, it is apoAl. Since
each lipid particle contains one protein molecule, their
total number can be accurately assessed by measur-
ing the levels of apolipoproteins, with apoAl being
strongly associated with HDL-C levels, and apoB re-
flecting cholesterol levels in LDLs more accurately.
For example, with normal LDL-C and high levels
of apoB, there may be an increased number of small
LDL particles, which are the most atherogenic. De-
creased apoAl levels in the presence of normal HDL-
C concentrations may indicate a reduction in the
functional properties of HDLs. The determination of
the so-called atherogenic index, known as the apoB/
apoAl ratio, reflects the balance of atherogenic and
anti-atherogenic lipoproteins in the plasma and is a
strong predictor of CHD (59). As interest in changes
in lipid metabolism due to chronic inflammation has
increased in recent years, quantitative changes in li-
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u 10-rogumaus CCP. Husara na CRP Han 10 mg/l
MpeJicKa3BaT CMBPTHOCT 10 BCSKAKBa MPUUYUHA CIIE]
CTaHIapTH3alKs 32 OOMYaHUTE PUCKOBU (aKTOpH
IIpU MaeHTH ¢ PA, rcopuasuc min aHKUIO3Upalll
conguut (36). Jlpyru mpoydBaHHs yCTaHOBSBAT
Kopenanusi Mexly no-sucokute HuBa Ha CRP u u3-
MepeHaTa Je0ennHa Ha KapoTHIHATa UHTHMa-MeIuns
nipu nauuentute ¢ PA (40,41,42).

[Ipe3 mocieqHOTO neceTuineTHe MHTEPEChT MpU H3-
CIICIBAHETO Ha JIMMUAHUS NPOQHUI Ce M3MECTH KbM
OIpeeNsIHETO Ha Oposi HAa aTepOreHHHUTE YaCTHIIH,
TBI Karo OCHOBEH MpOOJIeM NP ONpPEICIsIHETO Ha
cBbp3anus ¢ junuante puck ot CC3 ce nbmKH Ha
HIMpOKAaTa BapHallMs Ha XOJIECTeposia B MOJIEKYJIUTE
na HDL-C u LDL-C, xaTo TOoBa OTKJIOHEHHE € B pe-
3yNITaT HA aKTHBHUSI OOMEH Ha JIMIUIHN KOMIIOHEHTH
MEeXIy JMIonporenHuTe. Beska numonporenHoBa
YacTHLA CBHIbpKAa Ha TOBBPXHOCTTA CH OENThYCH
KOMIIOHEHT - amloJMIIONPOTENH, KOMTO criomara 3a
TpaHcropra Ha XUAPo(GOoOHOTO JUIHMIAHO SIPO Tpe3
BonHaTa (asza Ha KpbBTa. B cberaBa Ha LDL-C ToBa
e anoB100, a B cecraa Ha HDL-C- ToBa € amoAl.
Tbii KaTO B CbCTABA HA BCSIKA JIMITM/IHA YACTULA BIM3a
1o eHa OenTh4Ha MOJIEKYJIa, OOMIUAT UM Opoii MOKe
Ja Ob/Ie TOYHO OLICHEH Ype3 M3MEepBaHe Ha HUBATa Ha
aTloJIUIIONIPOTENHUTE, KaTo amojunonporenH Al e
CHJIHO cBBbp3aH ¢ HuBaTa Ha HDL-C, a anonmunonpo-
TeMH B oTpa3sBa MHOIO MO-TOYHO XOJecTepojia B
JIUTMONPOTENHNUTE C HUCKA IUTBTHOCT. Taka HanmpuMep
npu HopMasieH LDL-C u BHCOKM HHMBa Ha aroju-
rorpoTenH B Mojke 1a ce kacae 3a HaJIMYue Ha yBeJu-
YeH Opoi MaJIKi JIMIONPOTEMHOBU YaCTHIM C HUCKA
ILTBTHOCT, KOUTO ca Hali-areporeHHure. Hamanenure
HuBa Ha ano-Al Ha (oHa HAa HOPMAJTHH KOHIICHTpa-
unu Ha HDL-C morar 1a roBopAT 3a HamallsiBaHEe Ha
(YHKIMOHAIHUTE CBOWCTBAa Ha JMIONPOTEHHUTE C
BHCOKa IUIBTHOCT. OMpeieNsIHETO Ha T. Hap. aTrepore-
HEH MHJEKC, KaKTO € M3BECTHO CHOTHOIIEHUETO arlo
B/ano Al, otpassiBa GanaHca Ha aTepOTeHHHUTE U aH-
THATEPOTEHHUTE JIUIIONPOTENHU B IUIa3MaTa U € CH-
nen npeaukrop Ha CC3 (59). Twit kato npe3 nociue-
HUTE TOJIMHU C€ 3aCUJIBa UHTEPECHT KbM IPOMEHUTE
B JIMIMJHUS METa0ONN3bM, pe3yiTaT Ha XPOHHYHO
BB3MAJIEHNE, C€ pa3KpHxa KOJINYECTBEHH IPOMEHH B
JIMIIONIPOTEMHUTE B OcTpara (a3a Ha BH3NaJCHHUETO,
KaKTO ¥ HapyIICHHs B TAXHATA (PYHKIIMOHAIHOCT, 3a-
TOBA ONPEEITHETO HAa aTepOreHHUsI MHIEKC MOXKeE /1a
ce M3IMOoJI3Ba Karo mo-cradbmieH uHaukatop 3a CC3.
Hpyra ateporenHa yactuna - Jlunomporeusn (a), mo-
noona Ha LDL-C, cbIo ce 3aTBBbpAN KaTO KIIOUOB
(axTop B pa3BUTHETO Ha aTeporeHesara. Ts ce oTiu-
yaBa oT LDL-C o HanuuneTo Ha JObIHUTENIEH MPO-
TeuH - apo(a), cbp3an ¢ apoB100. Apo(a) mpunasa

poproteins in the acute phase of inflammation and dis-
ruptions in their functionality have been revealed, so
determining the atherogenic index may be used as a
more stable indicator for CHD.

Another atherogenic particle, lipoprotein (a) (Lp(a)),
similar to LDL-C, has also been established as a key
factor in atherogenesis. It differs from LDL-C in the
presence of an additional protein—apo(a), linked to
apoB100. Apo(a) imparts strong atherogenic proper-
ties to Lp(a), depending on its size. The heterogeneity
in the size of apo(a) is associated with a variable num-
ber of copies of one of its protein domains, Kringle [V
type 2, which is genetically determined. The size of
apo(a) isoforms has an inverse relationship with the
density and plasma concentration of Lp(a). Thus, peo-
ple with small apo(a) have the highest concentrations
of Lp(a) and an increased risk of CHD. Plasma levels
remain stable throughout life and are not influenced
by diet or standard lipid-lowering agents. Lipoprotein
(a) also has prothrombotic effects due to the similarity
of apo(a) to plasminogen. Despite their stable levels,
increases in Lp(a) are observed in acute and chronic
inflammation, such as acute-phase reactants, includ-
ing in RA and SLE patients. Studies show that using
IL-6R blocking drugs such as tocilizumab reduces
Lp(a) levels by 30-40% in RA patients (60).

Another acute-phase protein synthesized in the liver,
which is of paramount importance in patients with
IRD, is serum amyloid A (SAA). There is strong
evidence for its role in the pathogenesis of IRD. It
is a useful marker for assessing disease severity and
activity in RA patients and secondary amyloidosis.
Interesting facts have been reported by several stud-
ies, demonstrating its role as a marker for subclinical
inflammation and increased CHD risk. It is secreted
in response to inflammation and stress, and its con-
centrations can increase up to 1000 times in 24 hours,
with very high concentrations displacing apolipopro-
tein Al from the composition of HDL-C, becoming
the main apolipoprotein during the acute phase of the
inflammatory process. This leads to structural modifi-
cation with subsequent functional deficit of HDL par-
ticles, turning them into pro-inflammatory HDL (pi-
HDL). They are characterized by a reduced capacity
for reverse cholesterol transport and increased oxida-
tion of LDL. These changes increase the atherogenic
potential and hide the risk of cardiovascular events,
despite high HDL-C concentrations (30,31).

In the Ludwigshafen Risk and Cardiovascular Health
(LURIC) study, Zewinger and colleagues found that
including SAA in the composition of HDL-C trans-
forms these particles into dysfunctional ones, devoid
of their anti-atherogenic function. They developed an
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Ha Lp(a) cuiiHU aTeporeHHr CBONCTBA, KOUTO 3aBUCST
OT HEroBWs pazMep. XeTeporeHHOCTTa Ha pazMepa
Ha apo(a) € CBbp3aHa C MPOMEHJIMBUS OpOil KOmus
Ha eJIMH OT MpoTeuHoBHTe noMeitHu, Kringle IV tun
2, KOUTO € reHeTUYHO JeTepMuHupaH. PazmMepsT Ha
n3odopmute Ha apo(a) UMa oOpaTHa BPb3Ka C IUTHT-
HOCTTa M IUTa3MeHaTta KoHieHTparus Ha Lp(a). Taka
Xopara ¢ MaJTbK apo(a) UMaT Hall-BUCOKH KOHIIEHTpa-
uun Ha Lp(a) n mosumen CCP. [1na3menute HuBa oc-
TaBaT CTaOWJIHU Tpe3 LEeNus )KUBOT U HE CE BIIUSAT
OT JIMeTa WM JIeYeHHE ChC CTaHJapTHU JIUIHOIO-
HIDKaBaly cpeacTa. Lp(a) uMa u mpoTpoMOOTHYHU
eeKTH Mopajy CXOJICTBOTO Ha apo(a) ¢ IJIa3MHHO-
reHa. Bornpekn craOuiiHUTE CH HUBA MOBUILABAHETO
Ha Lp(a) ce HaOmoaaBar npu OCTPH U XPOHUYHHU Bb3-
MaJIeHus 10 TUIa Ha 0cTpo(a3oB peakTaHT, BKI. PU
PA u CIJIE. IlpoyuBaHusi, U3MOJI3BAIM JIEKapCTBa,
onokupamm IL-6R, kato Toumnmsymad, HamansBaT
HuBarta Ha Lp(a) ¢ 30-40% npu narpentu ¢ PA (60).
Hpyr octpoazoB OENTHK, CHHTE3HpAIL] CE B YSPHHUS
Ipo0, KOWTO € OT ChHIIECTBEHO 3Ha4YeHHe NPH Mallu-
entu ¢ IRD, e cepymuusat amunonn A (SAA). 3a He-
rosara posis B naroreresara Ha IRD nma cepuosHu
JlokaszaresicTBa. Tol e mosie3eH MapKep 3a OLEHKA Ha
TEKECTTa M aKTHBHOCTTA Ha 3a00JSIBAHETO TPH Ia-
uuentu ¢ PA u BTOopuuHa amuioungosa. MHTepecHu
(daxkTu ce cpoOIIABaT OT peaulia MPOyYBaHUS, JO-
Ka3Ballld poJIsiTa My KaTro MapKep 3a CyOKIMHHYHO
Be3nasienne u nosuiieH CCP. Toit ce cexperupa B
OTrOBOp Ha BB3MAJIEHUE U CTPEC, KATO HETOBUTE KOH-
LieHTpauu MoraT fa ce ysenudar a0 1000 obtu 3a 24
yaca, KaTo P MHOTO BUCOKH KOHLIEHTPALIUU TOW 13-
MecTBa AnoaunonporerH Al ot ceetaBa Ha HDL-xo-
JiecTepoJia U CTaBa OCHOBEH aIlOJUIONPOTENH B ChC-
TaBa My I10 BpeMe Ha ocTpaTta (a3a Ha Bb3IMaIUTEITHUS
npouec. ToBa BoJM A0 CTPYKTYpHA MOIU(DHKALHS C
nociensain (GyHkinuoHaneH aeduiur Ha HDL-uac-
TULUTE, TIPEBPBIIANKU I B posb3nanureasy HDL
(piHDL). Te ce xapakTepu3upar ¢ HaMaJeH Karalu-
TET 3a 00paTeH TPAHCIOPT Ha XOJIECTEPOII U MOBHIIIC-
HO okucieHue Ha LDL. Te3u nmpomeHu NMoBUILABAT
aTepOreHHMsI MOTEHIUAN U KPUAT PUCK OT ChPJIEUHO-
CHJIOBU CHOWUTHS BBIPEKH BUCOKHUTE KOHILIEHTpALUU
na HDL-C (30,31).

B mpoyusanero  Ludwigshafen  Risk  and
Cardiovascular Health (LURIC), Zewinger u cbaBTO-
PH YCTaHOBSBAT, Ye BKJIIOYBaHETO Ha SAA B ChCTaBa
Ha HDL-xonectepona Tpancdopmupa Te3u 4acTHLU
B AMCOYHKIMOHAIIHHM, JIMIIEHN OT TSAXHATa aHTHATe-
poreHHa (QyHKIUS M pa3paboTBaT alrOPUTHM, Upe3
KoiiTo MOke Ha Oa3ara Ha HuBata Ha SAA u HDL
Jla c€ W3YMCII OMOJOTUYHO e(eKTHBHHS (PYyHKIHO-
nanen HDL-C (32). [lpyru mpoyuBaHHsl JOKa3BaT
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algorithm that, based on SAA and HDL levels, can cal-
culate biologically effective functional HDL-C (32).
Other studies demonstrate the independent relation-
ship between SAA concentrations and angiographi-
cally confirmed coronary artery disease and its pre-
dictive value for cardiovascular events over a 3-year
period (33). The applicability of SAA for detecting
subclinical inflammation, even in patients with normal
CRP values, and its potential use for monitoring RA
activity in patients receiving anti-TNFa therapy has
also been studied, as this therapy reduces CRP without
reducing disease activity, and in this case, SAA is the
more informative marker (43, 44, 45).

The pro-inflammatory cytokine IL-6 induces the liv-
er’s synthesis of all acute-phase proteins and is the
main cytokine most closely associated with the clini-
cal activity of RA. It is expressed abundantly in the
synovium of RA patients, causing inflammation, joint
damage, and cartilage impairment. Its elevated levels
in serum, synovial fluid, and other tissues correlate
with the severity of joint damage (61). Its high con-
centrations increase the overexpression of the LDL
receptor, leading to lipid concentration reduction as-
sociated with disease activity (34). Its essential role
in atherogenesis has been proven, as well as its ability
to be used as a predictor of cardiovascular incidents
(35). The study confirms the association between se-
rum IL-6 levels and the severity of subclinical ath-
erosclerosis in patients with RA, independent of the
Framingham risk score (62).

The relationship between hyperhomocysteinemia
and elevated CRP levels in patients with RA has also
been found in several studies (37,38). Homocysteine
enhances the synthesis of free radicals, further dam-
aging the endothelium, increasing the expression of
adhesion molecules, thus intensifying inflammation.
Its prothrombotic effect may be a cause of arterial and
venous thrombosis. It is recognized as an independent
cardiovascular risk factor leading to atherosclerosis
and vascular calcification. It has been observed that
homocysteine levels in RA patients are approximately
33% higher than in the control group, which may ex-
plain the increased cardiovascular mortality in these
patients (39). One reason for this is the polymorphism
of the MTHFR TT gene, which is more common in
these patients than in the general population (46).
Homocysteine levels are also higher in individuals
treated with methotrexate (49), have vitamin B12 and
folic acid deficiency, renal insufficiency, and in smok-
ers. Therefore, monitoring their levels before starting
therapy can serve as a good indicator of endothelial
dysfunction and subclinical progression of cardio-
vascular risk. Tracking them during the course of the
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He3aBUCHMAaTa Bpb3Ka Ha KOHLIEHTpanuuTe Ha SAA
U aHruorpa)CKu MOTBBbpJAEHATa KOpPOHapHa OoJecT
M TIpeIUKTHBHAaTa My CTOWHOCT 3a HacThIIBaHE Ha
CBP/ICYHOCHAOB MHIMJEHT B MEpUOJ] OT 3 TOJMHU
(33). IIpoyuena e u npunoxumocTTa Ha SAA 32 OT-
KpUBaHE Ha CYOKJIMHMYHO BB3MaJCHUE, TOPHU IpH
ManueHT ¢ HopMmanuu croitHoctu Ha CRP, kakTo u
BB3MOKHOCTTA Jia C€ M3IMO0JI3BA 3a MpOCie/isBaHe Ha
akTuBHOCTTa PA mpu marnueHTH, nosryyaBaliy aHTH-
TNFa neueHue, ThI KaTo Ta3u Tepanus HaMassiBa
CRP, 0e3 ga HaMaIsIBa aKTUBHOCTTA Ha 3a00/IIBAHETO
1 B TO3H ciiydaii SAA e mo-uHQOpMaTUBHUAT MapKep
(43,44,45).

[poundnamatopuust uutokuH IL-6 uaIympa gep-
HOJPOOHUSI CHHTE3 Ha BCHUYKH OCTPO(a3oBH OeNTh-
LM ¥ € OCHOBHHUAT LIUTOKWH, HAal-TACHO CBBP3aH C
KIMHUYHATa akTUBHOCT Ha PA. Tolt ce excmpecupa
B M300MIIMe B CHHOBHYMaA Ha manueHTu ¢ PA u mpe-
JIM3BUKBA BB3MAJCHUE, YBPEXKIaHEe HA CTaBUTE U Ha
xpyupuia. [ToBuienuTe My HHUBa B cepyMa, CHHOBH-
aJlHaTa TEYHOCT U B JPYTH ThKaHH KOpEIHpar C Te-
JKecTTa Ha yBpeXJlaHeTo Ha cTtaBara (61). Bucokute
My KOHILIEHTpAllU1 YBEJIN4aBaT CBPBXEKCIIPECHsITa Ha
LDL-penenropa 1 ToBa BOJU 10 MEAUUPAHE HA CBBP-
3aHUTE C aKTHBHOCTTA Ha 3a0O0JISIBAHETO HaMaJleHU
TUnUAHY KoHLeHTpauu (34). JlokazaHa e ChlecTBe-
HaTa My poJisl B aTeporeHe3aTa, KakTo U TOBa, 4e HU-
BaTa My MoOrar Jia ce M3MO0JI3BaT 3a MPOrHo3upaHe Ha
CC unmunentu (35). [TorBbpiieHa € Bpb3KaTa MEXKIY
cepymHuTe HuBa Ha [L-6 u TexecTTa Ha CyOKIMHNY-
HaTa aTepocKiepo3a He3aBucMMO OT Framingham
puckoBus pesyarar npu PA (62).

Bpb3kara Ha XMIIEPXOMOLMCTEHHEMUSATA U TTOBHILIE-
uust CCP npu manuenTu ¢ PA cbio € ycraHoBeHa B
peauna npoyuBanus (37,38). XOMOIUCTEUHBT 3aCHII-
Ba CHHTE3aTa Ha CBOOOJIHH PaJMKaIH, KOETO JAOIBJI-
HUTEIHO YBPEXK/a eH0TeNa, TOBUILIAaBa eKCIIPecusTa
HAa aJIXe3MOHHHU MOJIEKYJIH, KaTo TaKa 3acujBa Bb3Ma-
JICHUETO, a MPOTPOMOOTHYHHUAT My €PEeKT MOXKe Ja
Ob/ie IpUYMHA 33 apTepHaHa U BEHO3HA TPOMOO3H.
Toli e mpHU3HAT 3a HE3aBUCUM CHPJIEYHOCHI0B PUCKOB
(axTop, BoJell 10 aTepocKiiepo3a M ChJI0BA KaJllu-
¢duxanus. YCTaHOBEHO € M ue pH naueHTy ¢ PA Hu-
BaTa Ha XOMOIMCTEHH ca ¢ 0Ko0J0 33% M0-BUCOKH OT
KOHTpOJTHATA TPYIa, KOETO MOXKeE J1a € OOsICHeHHUE 32
MOBHIIIEHATa ChP/IEYHOCHA0BA CMBPTHOCT TNPH TE3U
naruenTH (39). Eana ot npuunHMTE 32 TOBA €, Ue I0-
mumopdm3mbT Ha MTHFRTT rena, koiito e mo-pas-
MIPOCTpaHEH NPH Te3U MAlMeHTH OTKOJIKOTO B 00IIarTa
nomynanus (46). HuBata Ha XOMOITUCTEHH ca MO-BU-
COKH M TIpH JIUIIa, JeKyBaHu ¢ MetoTpekcat (49), ne-
¢unuT Ha BuUT. B12 1 donuesa kucenuna, Ob0peuHa
HEJ0CTAaThYHOCT, MPH MyIIa4yH. 3aTOBa U3CIIEBAaHETO

disease, in combination with ultrasound assessment
of the intima-media thickness, can provide important
information about the severity and progression of vas-
cular damage due to the inflammatory process.

In addition to the inflammatory stage, laboratory di-
agnostics can shed light on the stability and progres-
sion of atherosclerotic plaque. Placental growth factor
(PAPP-A), associated with pregnancy, is a zinc-bind-
ing metalloproteinase whose high levels in the plaque
indicate its destabilization or rupture. There is a corre-
lation between PAPP-A levels and ultrasound findings
in the intima-media thickness examination, showing
lesions in asymptomatic, hyperlipidemic patients (47).
The CAPTURE study found that if patients with acute
coronary syndrome (ACS) have an elevated PAPP-A
level >12.6 mIU/mL, they are at high risk of myocar-
dial infarction, even with a negative troponin T. This
fact demonstrates that this indicator is a strong inde-
pendent predictor of cardiovascular events in ACS
patients (48).

The placental growth factor (PLGF) is a member of
the vascular endothelial growth factor (VEGF) fam-
ily, whose levels are significantly increased in both
early and advanced atherosclerosis. It stimulates an-
giogenesis and can induce atherosclerosis by bind-
ing to and activating its membrane-bound receptor,
fms-like tyrosine kinase-1 (FlIt-1) (50,51). Its expres-
sion in atherosclerotic lesions regulates and activates
monocytes and macrophages, leading to an increased
risk of plaque rupture. Inhibiting PLGF through ge-
netic approaches and the use of anti-PLGF antibodies
has been shown to reduce the size of atherosclerotic
plaques (52). The placental growth factor is highly
expressed in the synovium of RA patients, with fi-
broblast-like synoviocytes (FLS) being its primary
source. Increased expression of PLGF and Flt-1 may
contribute to rheumatoid inflammation by triggering
the production of pro-inflammatory cytokines, and
the new anti-Flt-1 peptide, GNQWFIL, may be an ef-
fective strategy in RA treatment (53). An interesting
topic that requires further development and investi-
gation is whether the tests developed for PLGF and
Flt-1, routinely used in the laboratory diagnosis of
preeclampsia, can be used and validated for the as-
sessment of endothelial dysfunction and subclinical
atherosclerosis in different patient groups, including
those with IRD.

Cardiac troponins are also well-known and extensive-
ly studied markers for cardiac tissue necrosis in the
earliest phase of acute myocardial infarction (AMI).
In the 1990s, a revolution in the biochemical diagnosis
of AMI occurred with the development of the first tro-
ponin test, first described in 1965. Cardiac troponins
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Ha HUBATa My IpEH 3all04BaHe Ha TepamusTa Morat
Jia ca J00Bbp OPUEHTHP 3a HAJTMYMETO Ha CHIO0TETHA
JuchYHKIMS U CyOKITMHUYHA [TPOrPecHsi Ha Chpey-
HOChIOBUs pHcK. IlpocnensBanero mm B Xoja Ha
3a00JISIBAHETO, B KOMOMHALIUS C YATPa3ByKOBOTO H3-
cnenane Ha IMT Morar ga npegocraBsT BakHa UH-
(dopmManus 3a TeKECTTa U MPOrPecHsiTa Ha ChIOBOTO
yBpeXJIaHe, IBJDKAII0 Ce Ha Bh3NATUTEIHNS POLIEC.
OcBeH BBbpXy eTana Ha Bb3NAJICHHE J1abopaTopHaTa
JIMarHOCTHKAa MOXKE J1a XBBPJIM CBETIIMHA U BBPXY
CTaOMJTHOCTTAa M TIPOTPEecHsiTa Ha aTepOCKIepOTHY-
HaTa miakara. [lna3smMeHuar npotenH A, aconuupan
¢ opemennoctTa (PAPP-A), e nuHK-cBBp3Balia MeTa-
JIONpOTEeNHA3a, YNUTO BIUCOKU HHBA B TUIaKara ca Oe-
JIeT 3a HelHaTa AecTaOWiIn3alys WiH PyNnTypa, KaTo
CBILIECTBYBA Kopemnarus Mexay Huata Ha PAPP-A u
exorpadckute Haxoku 1ipu Y3 usciensane Ha IMT,
MOKa3Ballli HaJMYMe Ha JIE3UH MPU ACUMITOMHUTE,
xunepiunuaeMudnu nanueHta (47). B mpoyusane-
1o CAPTURE ce ycraHnoBsiBaT, ue ako MalUEHTH C
ocTbp KopoHapeH cunapoM (OKC) nmaT noBuieHoO
auBo Ha PAPP-A >12.6ml U/ml, ToBa ca BHCOKO-
PHMCKOBH MalMEHTH 3a HACTBIIBAaHE HA MHPAPKT JOpU
npu otpuuareneH tpornonud T. To3u Qakrt mokassa,
ye T0Ka3aTessIT € CHJIEH He3aBUCHM MpPEIUKTOp 3a
CBhPICUYHOCHIAOBU MHIMACHTH npu naruentu ¢ OKC
(48).

PLGF e unien Ha paMuiusiTa ChJI0BU SHAOTEIHU (aK-
topu (VEGF), unero HMBO € MOBUILEHO 3HAYUTEIIHO
KaKTO MpY paHHA, Taka W U HaIpeJHaja aTepoc-
Kiepo3a. Toll cTuMyiupa aHrHoreHe3ara U MOXe Jia
HHAyIMpa aTepocKiiepo3a Ype3 CBbpP3BaHe U aKTUBU-
paHe Ha CBOSI MEMOpaHHO-CBBP3aH pelenTop, fims-
nofo6Ha tuposunkuHaza - 1(Flt-1) (50,51). Excrpe-
cHsiTa My B aT€pPOCKJIEPOTHYHUTE JIE3UM PEryInupa u
aKTHBUPA MOHOLMTH U MakpoQard, KOeTo BOJH IO
MOBMIIEH PHUCK OT pa3KbCBaHE Ha IUtakara. Jlokasza-
HO e, ue nHxubupanero Ha PLGF uype3 renernunu
noaxoau W uminon3BaHero Ha anti-PLGF anTturTena
HamajsiBa pa3Mepa Ha aTepoCKIEpOTHYHUTE ILIa-
ku (52). PLGF e cunHO ekcrpecupaH B CHHOBHYMa
Ha ManueHTyd ¢ RA 1 HeroB mMbpBUUYEH M3TOYHHK ca
¢udpodnacrononoduu cunosuortu (FLS). [loBu-
menara exkcrpecust Ha PLGF u Flt-1 mosxe na mompu-
Hece 3a peBMaTOMJIHO BB3MaJIEHHE upe3 3a/ieiicTBaHe
Ha MPOU3BOJICTBOTO HA MPOBB3MATUTEHN LIUTOKUHH,
a HoBuaT antu-Flt-1 mentua-GNQWEFI moxe aa ce
OKake eeKTHBHA CTpaTerus MpH JieueHneTo Ha PA
(53). UnTepecHa TeMa, KOSTO Ce HyK7ae OoT pa3pabdo-
TBaHE M MPOYYBaHE, € Jalu pa3paboTEeHNUTE TECTOBE
3a PLGF u Flt-1, xouTo pyTHHHO ce M3MOM3BaT B Jia-
OoparopHaTta AMarHOCTUKa Ha TpEeeKIaMIICUs, MOTaT
na ObJaT M3MON3BAaHM W BaIWAWPAHH 32 OLEHKA Ha
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T and I rise early, 4-6 hours after the onset of infarc-
tion, peak after 12—48 hours, and remain elevated for
4-10 days, with a sensitivity close to 100% for detect-
ing AMI within 6-12 hours of chest pain onset (54).
With the development of high-sensitivity troponin
(hs-cTn) tests, hs-cTn has become the gold standard
in the laboratory diagnosis of infarction and is includ-
ed in the diagnostic algorithm in the latest universal
definition of AMI (55,56). It is recommended to use
hs-cTn for both diagnosing and ruling out AMI. In
addition to the indisputable evidence and advantages
of high-sensitivity troponin tests in the early diag-
nosis of myocardial infarction, a logical association
arises with high-sensitivity CRP tests. This raises the
question of whether detectable but normal levels of
high-sensitivity troponin can have diagnostic value in
detecting subclinical atherosclerosis and be included
in models for predicting heart risk. Such confirmation
has been made in studies for both the general popula-
tion without known coronary heart disease and stroke
(57) and for SLE patients. It was found that detectable
levels of ¢cTnT, measured by high-sensitivity analysis,
are found in most SLE patients with carotid plaques,
as confirmed by ultrasound examination. Conversely,
undetectable concentrations of ¢cTnT were associated
with a lower risk of subclinical atherosclerosis, em-
phasizing the potential utility of hs-cTn in assessing
cardiovascular risk and monitoring atherosclerosis in
RA patients. High-sensitivity troponin has a high neg-
ative predictive value for diagnosing subclinical ath-
erosclerosis (58). When interpreting the results of hs-
cTn, certain difficulties should be considered, which
may arise in distinguishing acute myocardial injury
from chronic conditions leading to elevated baseline
levels of troponin-TBN, such as sepsis, infectious dis-
eases, the use of cardiotoxic agents, chemotherapy,
narcotics, sympathomimetics, and others. These in-
conveniences can be overcome with serial testing to
determine an increase or decrease in troponin levels,
with the absence of dynamics indicating chronic myo-
cardial damage.

Multidisciplinary collaboration and the assessment of
risk factors in the preclinical stage are beneficial for ear-
ly diagnosis and prevention in patients with IRD. Ad-
ditionally, the reduced risk of cardiovascular diseases in
RA patients who have been treated with TNF blockers
and methotrexate further support the hypothesis that ac-
celerated atherosclerosis in IRD is primarily unlocked
by chronic inflammation rather than traditional cardio-
vascular risk factors. Logically, medications targeting
immune factors involved in subclinical inflammation
(e.g., T- and B-cells), reducing systemic inflammatory
burden, can have a protective effect on CVDs.
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SHJO0TeNHa TUCHYHKIMS 1 CyOKIMHUYHA aTepOCKIiIe-
pO3a Npu pa3inyHU TPYNH MAIUMECHTH, BKIFOYUTEITHO
pu IRD.

Copreynurte TPOIIOHUHHU Ca CHIO J0OpE U3BECTEH U
MIPOyYEH MapKep 3a HEKpo3a Ha ChpAeuHaTa ThKaH B
Haii-paHHaTa (aza Ha OCTpHs MUOKapJeH WH(ApPKT.
[Ipe3 90-te rogumHM HAa MUHAIUS BEK C€ M3BBHPIIBA
peBOJIFOIMS B OMOXUMHUYHATA AuarHoctuka Ha OMU
¢ pa3paboTKaTa Ha IIbPBUS TECT 32 OTKPUBAHE HA CE-
PYMEH TPOTIOHHH, KOMTO € OIKMCaH 33 ITbPBH ITBT IIPEe3
1965 r. Cvpneunure Tponionunu T u [ ce moBuiaBat
paHo, 4-6 yaca cien HavaysoTo Ha WH(pApPKTa, J10C-
TUTaT NuK cien 12-48 yaca v ocraBar MOBHUIIIEHH 3a
4-10 mau ¢ wyBcTBUTENHOCT OMM3Ka 110 100% mpu oT-
kpuBaHe Ha OMMU B pamkure Ha 6—12 yaca cien Havya-
J0TO Ha rpbaHaTa Ooika (54). C pa3paboTBaHeTO Ha
BHUCOKOYYBCTBHUTEIIHUTE TECTOBE 3a TporoHuH hs-cTn
ce TIpeBbpHA B 37IaTEH CTaHIAPT B JJabopaTopHaTa Au-
arHOCTHKA Ha WH(APKTA U 3aJeTHA B JUATHOCTUYHUS
ITOPUTHM B TIOCJIEJHATA YHUBEpCATHA Je(QUHUIIUS
Ha OMU. B Hes ce npenopbuBa u3cieqBaHeTo Ha hs
cTn kakTo 3a onpezensaHe, Taka U 3a U3KIIOYBaHE Ha
OMUMU (55,56). OcBeH Oe3cropHUTE AOKA3aTEICTBA U
MPeMMCTBA Ha BHUCOKOYYBCTBUTEIHHTE TECTOBE 32
TPOTIOHVH TIPY PaHHATA JUATHOCTHKA HAa UH(APKT HA
MHOKap/ia Bb3HUKBA JIOTMYHATA aCOIHAITUS C BUCOKO-
yyBcTBUTENHUS TecT 32 CRP 1 oTTaM BBIpOCHT nanu
OTKpHBacMHUTe, HO HOpMayiHK HuBa Ha hsTroponin
MOraT Jia MMaT JMarHOCTUYHO 3HAYEHHUE TPU OTKPH-
BaHE Ha CYOKIIMHMYHA aTePOCKIICpO3a U TOH Jia Obie
BKJIFOYEH B MOJICJIUTE 3a MPOTHO3UPAHE HA ChPJCUCH
puck. TakoBa TIOTBBpXKICHUE € HAIPABEHO B IPO-
yuBaHE KaKTO 3a oOmiata momynanus 0e3 M3BecTHa
KOpOHapHa 0oJiecT Ha ChpIeTo u UHCYNIT (57), Taka
u 3a nauuentu cbe CJIE, B KoeTo ce ycTaHOBsBa, 4e
oTKkpuBaeMu HUBa Ha ¢TnT, uamMepeHu upe3 BUCOKO-
YYBCTBUTEJICH aHAJIN3, C& HAMUPAT MPH MOBEYETO Ta-
uuenTH ¢be CJIE ¢ kapoTuaHu miaku, TOKa3aH! C yii-
Tpa3BYKOBO m3cieaBaHe. OOpaTHO, HEOTKPUBAEMHTE
KOHIICHTPAI[MM HA BUCOKOUYBCTBUTEJCH TPOIOHUH
“MaT BHCOKa OTpHUIATENIHA MPOTHO3HA CTOWHOCT 3a
JMarHOCTHIMPAHETO Ha CYOKJIMHUYHA aTepOCKIIepo-
3a (58). Ilpu ThiKyBaHeTO Ha pe3ynraTute oT hs ¢Tn
TpsiOBa Jia Ce MMAT MPEJABUJ U HAKOHM 3aTPYIHCHUS,
KOUTO MOTaT Jia Bb3HHKHAT MPH Pa3rpaHUYaBaHETO
Ha OCTPO MHOKapJIHO YBPEkKJIaHE OT XPOHUYHHU ChC-
TOSIHUSI, BOJICIIM JIO TIOBUIICHU Oa3ajlHM HUBA TPO-
nonnHa - XbH, cerncuc, nHpekImo3nu 3a00Iis1BaHysl,
yrnoTpedaTa Ha KapJUOTOKCUYHU CPEJICTBA, XUMUOTE-
parnus, HApKOTHIIM, CUMIATUKOMUMETHIU U JIp. ChC
CEepHITHO U3CIIe/IBaHe 3a yCTaHOBSBAaHE HAa HApacTBAaHE
WM CTIaJjaHe Ha HUBaTa HAa TPOIIOHMHA MOTaT J1a Ce
MIPEOJIOJISST TE€3U HEYI00CTBA, KaTo JIUIICATa Ha JIUHA-
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MHKa F'OBOPH 3a XpOHUYHA YBpea Ha MUOKap/a.
MyATHANCUUIUTUHAPHOTO CHTPYIHHUYECTBO U OLIEH-
KaTa Ha PUCKOBU (PaKTOPH B MPEAKIMHUYECH CTAANN
ca B 1I0JI3a Ha paHHATA TUarHOCTHKA U MPOPHIAKTUKA
npu narmenTtu ¢ IRD. OcBeH ToBa HAMAJICHUAT PUCK
OT CHPJCYHOCHAOBU 3a00JSIBaHUS MPU TALMEHTH C
RA, xouto ca 6unu nexyBanu ¢ TNF Onokepu u me-
TOTpEKCaT, TOMBJIHUTEIHO MOJAKPENs XUIoTe3aTa, 4e
yckopeHnara atepockiiepo3a npu IRD ce otkmrouBa
OCHOBHO OT XpOHMYHO BB3MAJICHNE, a HE OT 00MYaii-
HUTE CHPICYHOCHAOBH pUCKOBH (pakTopu. Jlormyno
MEIMKaMEHTH, HACOYeHW KBbM HMYHOJOTWYHH (hak-
TOpH, Y4acTBalld B CYOMHTHMAJIHOTO Bb3IaJICHUE
(mamp. T- u B-xnerku), HamansgBailku CHCTEMHHUS
BB3MAJIMUTENICH TOBAP, MOTAT J1a MMaT 3alluTeH eexT
Bepxy CC3.
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