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XpoHuyHaTa 0bcTpyKTMBHA BenoapobHa 6onecT e npuynHa 3a 3abonseMoCT M CMBbPTHOCT B CBETOBEH Malwab. Hannuve-
TO Ha Bb3NaNUTENHN Mapkepy B LMpKyNawusiTa, Xpaukute 1 GpoHXoanBeonapHaTa TeYHOCT Npeanonara, Ye CUCTEMHOTO
Bb3naneHne € eauH OT NOTEHLMaNHUTE MEXaHWU3MK, OTFOBOPHI KakTo 3a 0bCTpykTMBHATa GenoapobHa bonecT, Taka u
3a MeTabonuTHIS cuHOpPOM. LipkynupalumTe Mapkepy Ha Bb3naneHueTo, oT apyra CTpaHa, ca Teau, 3a KOUTO € YCTaHo-
BEHO, Ye MoraT Aa npefckaxaTt U ObAely CbpaeyHO-CbAoBUTE CbOUTUS. EOHA OT OCHOBHWUTE NPUYMHI 3@ NMOBMLLIEHMS
KapayoBacKynapeH pucK MpW MauMeHTU C XpOHW4YHa 0BCTpyKTMBHA BenogpobHa 6onect U MeTabonmuTeH CUHOPOM e
xuneprimkemmusita. T MHAYLMPa OKCMAATUBEH CTPEC W BNOCTEACTBIME MUKPO- M MaKpOBaCKyNapH yCnoxHeHus. Hacto-
ALWMAT 0630p MMa 3a LieN Aa Npocrean MexaH3MUTe, Ype3 KoUTo MeTaboNMTHUST CUHAPOM OKa3Ba BIUSHIE BbPXY Abil-
FOCPOYHMTE Pe3ynTaTi Npu NaLMeHTH ¢ XpoHU4Ha 06eTpykTUBHa 6enoapobHa 6onecT u CbpaeyHO-Cba0Ba NaToNorus.

XPOHW4Ha obCTpykTUBHA BenonpobHa Bonect, MeTabonuTEH CMHAPOM, KApAMOBACKYNAPEH pUcK
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Abstract. Chronic obstructive pulmonary disease is a cause of morbidity and mortality worldwide. The presence of inflammatory
markers in circulation, sputum, and broncho-alveolar fluid suggest systemic inflammation is one of the potential
mechanisms responsible for both chronic obstructive pulmonary disease and metabolic syndrome. Circulating markers
of inflammation, on the other hand, are those that have been found to predict future cardiovascular events as well. One
of the main causes of increased cardiovascular risk in patients with chronic obstructive pulmonary disease and metabolic
syndrome is hyperglycemia. It induces oxidative stress and subsequently micro- and macrovascular complications. This
review describes in details the various components of metabolic syndrome and its impact on long outcomes in chronic
obstructive pulmonary disease and cardiovascular pathology
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BbBEOLEHMUE INTRODUCTION

XpoHuyHata obcTpykTMBHa 6GenogpobHa 6Gonect Chronic obstructive pulmonary disease (COPD) is
(XOBbB) e npepoTBpaTMMa 1 nevymma 6onecTt, KOATO ce a preventable and treatable disease that presents with
XapakTepusupa C orpaH1yYeHne Ha Bb3ayLLIHUS NOTOK B airflow limitation in the airways that is not completely
auxaTernHuTe MbTUllia, KOETO HE € HaMmbITHO 06paTnMo, reversed, even after treatment. It results from various
[opuv n cnep nedenuve. Ts e pesynTtaT OT pasfnyHu KOM- combinations of parenchymal damage (emphysema)
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OvHauuMKM Ha NapeHxnMHa yBpeaa (emgunsem) n oukcu-
paHa 6onecT Ha MankuTe guxartenHu mbTuwa, Bapupa-
La oT rmagkoMycKynHa xuneptpodusi o doubposa [1].
Mo nocnegHu nNUTEpaTypHU AaHHU NpU NaLMeHTUTE C
XOBbB ca onuncann 79 komopbuaHocTK, Kato oT TAx 12
BMNUSAT HEraTMBHO BbpXy npexuBaemocTTa [1]. ToBa
ca metabonuteH cuHgpom (MC), ncxemuyHata 6onect
Ha CbpLUETO, NMPeacbpaHO MbXAEHe UnuM TpenTeHe,
cbpaevHaTa HedoCTaTbYHOCT, KapuuHOM Ha ©Genute
apoboBe, xpaHoMpoBoda, MaHKpeaca M Ha rbpaara,
OenogpobHa ¢nbposa, cTomMallHa unu JyodeHarnHa
s13Ba, YepHOApPOOHa LmMpo3a, CTpax u TPeBOXHOCT [1].
Tesun 3abonsaBaHUA onpenenaT MHAekca Ha kKoMopoua-
HUs puck, nssecteH kato XOBb cneundunyen komop-
OouaeH TecT. Tor e cneundmyeH NpeaukTop Ha CMbPT
KaKTO no npu4ynHu, cebp3aHm ¢ XObb, Taka 1 3a npu-
4nHKU n3ebH XOBBb [1].

MeTabonMTHUAT CUMHOPOM € KOMOMHauMs OT pu-
CKOBW (hakTopu, KOUTO Ce acounmpart ¢ pa3BUTUETO Ha
aTepOCKNepOTUYHN CbPAEYHO-CHO0BU 3abonaBaHuA
n 3axapeH guabet (3[) Tvn 2. Te3n puckosBu dakTo-
pW BKIKOYBAT: LIEHTPAIHO 3aTiibCTABaHe, MOBULLEHA
KpbBHa [MOKO3a, XMnepToHusa u gucnunugemms. Kpm-
TepunTe 3a NocTaBsHe Ha AuarHo3ata metabonuTeH
CMHOPOM ca: 3aTnbCTABaHe OT abgomMuHaneH Twm,
nosulieHa obukornka Ha TanuaTa (102 cm npu MbXe,
88 cm 3a XeHMTe) Unu UHOEKC Ha TenecHata Maca
Hag 30 kg/m2; noBueHM HMBA Ha TpUrmuuepuaun
(> 1.7 mmol/l); Hamanexn HmBa Ha HDL (< 1.0 mmol/l
3a MbXe 1 < 1.3 mmol 3a XeHun); NoBULLIEHO apTepuarn-
Ha HansaraHe (cuctonHo Hag 130 mm Hg v gnacTtonHo
Hag 85 mm HQg); OTKNOHEeHNs B rNiOKO3HaTa XomeocTa-
3a (MoBULLIEHA MUKEMUS HA MMagHO, HapyLUeH KO-
3eH TonepaHc npu obpemensasaHe, 3 Tun 2 unu npu-
€M Ha MeMKaMeHTM 3a KopekuusaTa um) [2].

TpaouuMOHHUTE PUCKOBU (haKTOPU 3a CbpAeYHO-Chb-
noBu 3abonaeaHusa (CC3) kato THOTHOHOMYLLEHE, XuUMep-
TOHUS, AUCIUNUAEMUs u MeTabonnTeH CMHOPOM ce cpe-
wat m npu naumeHtn ¢ XOBbB [3]. Pegnua npoy4yBaHus
cbobLLaBaT 3a yBpeaeHa 6enogpobHa dyHKUMS npu na-
uneHTn cbe 31 6e3 6enoagpobHo 3abonsiBaHe. Knovos
naToreHeTU4YeH MexaHu3bM € XUMNEepPriMKkeMusiTa, Boae-
La 0O nHAyLMpaHe Ha oKcuaaTuBeEH CTpec, nocneaBaHo
OT MUKPO- N MaKPOBACKyrapHW YCIOXHeHUs [4].

EnupEMUoOnorua

YecToTata Ha MeTabonuTHMSA CMHOPOM B obuara
nonynauus Bapupa B OTAENHUTE CTpaHu. Ta HapacTea
CbC 3acTapsiBaHETO Ha HaceneHueto [5]. TpeToTo Ha-
LUMOHaNHO npoyyBaHe 3a 34paBeTO U XpaHeHeTo B
CALL — NHANES Ill, cbobiyaBa 3a 40% 3abongemoct
OT MeTabonuteH cuHApoM npu nHaveuante Hag 60-ro-
OulHa Bb3pacT [6]. MeTabonuTHUAT CUHOPOM € PUCKOB
hakTop 3a CbpAeyHO-CbAoBa M 06Lia 3abonsaemocT u

and fixed small airway disease ranging from smooth
muscle hypertrophy to fibrosis. According to recent lit-

erature data, 79 comorbidities have been described in
patients with COPD, of which 12 have a negative im-
pact on survival [1]. These are - metabolic syndrome
(MetS), ischemic heart disease, atrial fibrillation or
flutter, heart failure, cancer of lung, esophagus, pan-
creas and breast, pulmonary fibrosis, gastric or du-
odenal ulcer, cirrhosis of the liver, fear and anxiety.
These diseases determine disease-specific comor-
bidities index. It is a specific predictor of death from
both COPD-related and non-COPD causes [1].

Metabolic syndrome (MetS) is defined by a clus-
ter of interconnected risk factors that increase the
risk of cardiovascular atherosclerotic diseases and
diabetes mellitus type 2. These risk factors include:
central obesity, elevated blood glucose, hyperten-
sion, and dyslipidemia. The criteria for diagnosing
metabolic syndrome are: abdominal obesity, in-
creased waist circumference (102 cm for men, 88
cm for women) or body mass index over 30 kg/m2;
elevated triglyceride levels (> 1.7 mmol/l); reduced
HDL levels (< 1.0 mmol/l for men and < 1.3 mmol
for women); increased arterial pressure (systolic
over 130 mmHg and diastolic over 85 mmHg); de-
viations in glucose homeostasis (increased fasting
glycemia, impaired glucose tolerance during exer-
cise, diabetes type 2 or taking medication for their
correction) [2].

Traditional cardiovascular disease (CVD) risk
factors such as smoking, hypertension, dyslipidemia,
and metabolic syndrome are also found in patients
with COPD [3]. A number of studies have reported
impaired lung function in diabetic patients without
lung disease. A key pathogenetic mechanism is hy-
perglycemia leading to the induction of oxidative
stress followed by micro- and macrovascular com-
plications [4].

EPIDEMIOLOGY

The incidence of metabolic syndrome in the general
population varies between countries. It increases with
the aging of the population [5]. The third US National
Health and Nutrition Examination Survey — NHANES IlI
reported a 40% incidence of metabolic syndrome in in-
dividuals over 60 years of age [6]. Metabolic syndrome
is a risk factor for cardiovascular and general morbid-



16

C. Hukonaesa, A. AHzernos

CMBpPTHOCT npwu nauneHtn ¢ XOBb [3, 7]. Enngemwnono-
rMMYHO Mpoy4BaHe, npoBeneHo B bvnrapusa cpen 3596
naumeHTn ¢ XObb, Hamupa 4YecTtoTa Ha MeTabonUTHUS
cuHgpomM ot 13,8% [8]. Te umat v AByKpaTHO NO-BMCO-
ka cmbpTHOCT (HR 2.25; 95% CI 1.28-3.95) 3a nepwuog
OT [Be rodVHN B CpaBHEHME C Te3n 6e3 npuapyxasaly
metabonuteH cuHapoMm [9]. CbLWOTO npoyyBaHe Mo-
KasBa, 4ye npu cnyvyamte ¢ Hanuyue Ha 3L Tvn 2 vnu
MC uecToTata Ha kopoHapHaTa bonect e 6una 82,7%,
Ha cbpaevHaTa HegocTaTbyHOCT — 83,1%, U CbOTBET-
HO Ha apTepuanHata xvnepToHnst — 100%. Mpn 6onHu
¢ XOBB, Ho 6e3 meTabonuTeH CMHAPOM WX 3axapeH
anabet Tun 2 yectotata Ha CC3 e 6buna 3HaynMmo mno-
Hucka [8]. ToBa ce noTBbPXKAABa U OT AaHHUTE Ha Ma-
WabHO MyNTULIEHTPOBO MPOCMEKTUBHO MPOYyYBaHe npu
20 292 nvua Ha Bb3pacT Hag 45 roguHn ¢ XOBB, kou-
TO ca HabnogaBaHu 3a nepuoa ot neT roanHu [9]. Oee
ctyaum Ha Baker n Chakrabarti gokassar, 4e xuneprnu-
Kemusita Nnpy Xocnutanu3aums € CBbp3aHa C yBenmyeHa
CMBPTHOCT Npu nuuata ¢ 6enogpobHa obeTpykuums [10,
11]. Opyro npoy4ysaHe npu 6onHn ¢ XOBBb notebpKaaBa
3[1 kaTo He3aBUCUM PUCKOB (haKTop 3a TpU MeceyHaTa
CMBPTHOCT creg gexocnurtanusauus [12].

MATOFrEHETUYHU MEXAHU3MMU

MexaHuamnte, kouTo 0OycnaBAT MOBULLEH Kap-
anoBackynapeH puck npu nauueHtn ¢ XObb un MC,
BKMOYBAT AUCIIMNUAEMUS, XUNEPIMMKEMUS, OKCuAaa-
TUBEH CTPEC, XPOHUYHO Bb3naneHue, 3aTnbCTsBaHe,
HamaneHaTta (puanyecka akTUBHOCT U TIOTIOHOMYyLIEHe
[13, 14]. MeTtabonutHnAT cuHgpom n 3[ Tvn 2 ca cBbp-
3aHu C BrnoLaBaHe Ha benogpobHute nokasarenu [13,
14]. NpuynHMTE 3a TOBA BKIOYBAT NMOBULLEHO CUCTEM-
HO Bb3narneHune, yBpexaaHe Ha KpbBOHOCHUTE CbO0BEe
1 abgomMuHanHo 3atnbeTaBaHe [14].

Peguua npoy4yBaHus goka3eat, Ye MeTabONUTHUAT
CVYHOPOM € CBbp3aH C XPOHUYHO Bb3narneHue Ha Os-
narta macTtHa TbkaH B abgomuHanHarta obnacT, nmatlo
NPSiKO OTHOLLeHMe kbM pa3suTue Ha XOBb u cbpaeu-
HO-CbA0BM ycrnoxHeHus [15]. dakTopuTe Ha cucTem-
HOTO Bb3ananeHue npu metabonuteH cuHgpom n XObb
ca: Tymop-HekpoTusmpaly cakrop-anda (TNF-a), uH-
TepneBkMHU-6 un -8, n CRP, npogyuupaHmn ot makpoda-
rmte n agunountute [15].

JlenTHBbT 1 aguMnoOHEeKTMHBLT ce npogyumpar oT
agunoumTuTe B abgoMmHanHaTa mactHa TbkaH. Cepy-
MHUTE MM HMBA KopenupaT C WMHAEeKca Ha TenecHa
Maca, nokasBaviku NMO3UTMBHA Kopenauusi 3a nentuHa
1 obpaTtHa TakaBa 3a agunoHekTuHa [16]. MNpn HagHop-
MEHO TEerro 1 3aTNbCTsABaHE € MOBULLEHO CEPYMHOTO
HWBO Ha NenTuH, a Ha aAuUNoOHEKTNHA € HamarieHo. [Mpu
Kaxekcus ce HabnogaBa HUCHK MENTUH U MOBULLEH
afWMNOHEKTUH. AOUNOHEKTUHBT € aHTMUHNamaTopHa
Monekyna, notuckawa npogykumsaTta Ha TNF-a, nHtep-

ity and mortality in patients with COPD [3,7]. An epi-
demiological study conducted in Bulgaria among 3596
patients with COPD found a prevalence of metabolic
syndrome at 13.8% [8]. They also had two-fold high-
er mortality (HR 2.25; 95% CI 1.28-3.95) over a two-

year period compared to those without concomitant
metabolic syndrome [9]. The same study showed
that in cases with type 2 DM or MetS, the frequen-
cy of coronary disease was 82.7%, of heart failure
— 83.1% and, respectively, of arterial hypertension
100%. In patients with COPD but without metabolic
syndrome or type 2 diabetes mellitus, the incidence
of CVD was significantly lower [8]. This is also con-
firmed by the data of a large-scale multicenter pro-
spective study in 20,292 individuals over 45 years
of age with COPD who were followed for a period of
five years [9]. Two studies by Baker and Chakrabarti
demonstrated that hyperglycemia during hospitaliza-
tion was associated with increased mortality in indi-
viduals with pulmonary obstruction [10, 11]. Another
study in patients with COPD confirmed DM as an in-
dependent risk factor for three-month mortality after
dehospitalisation [12].

PATHOGENETIC MECHANISMS

Mechanisms that cause increased cardiovascu-
lar risk in patients with COPD and MetS include dys-
lipidemia, hyperglycemia, oxidative stress, chronic
inflammation, obesity, reduced physical activity, and
smoking [13, 14]. Metabolic syndrome and type 2 DM
are independently associated with restrictive pattern
of impaired pulmonary function [13, 14]. The basis for
this include increased systemic inflammation, vascu-
lar damage, and abdominal obesity [14].

Several studies prove that the metabolic syndrome
is associated with chronic inflammation of the white ad-
ipose tissue in the abdominal area, having a direct re-
lationship to the development of COPD and cardiovas-
cular complications [15]. Factors of systemic inflamma-
tion in metabolic syndrome and COPD: tumor necrosis
factor-alpha (TNF-a), interleukins 6 and 8, and CRP
produced by macrophages and adipocytes [15].

Leptin and adiponectin are produced by adipocytes
in adipose tissue. Their serum levels correlate with body
mass index, showing positive feedback for leptin and a
negative for adiponectin [16]. In most obese subjects,
leptin levels are high and those of adiponectin are low.
In cachexia they are opposite. Adiponectin is an anti-in-
flammatory molecule which suppress the production
of TNF-a, interleukin-6, C-reactive protein (CRP) and
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neBkuH-6, C-peaktmuBeH npotenH (CRP) n nenTtuH [17,
18]. AQMNOHEKTMHBT NOTUCKA Bb3NanuTenHnTe npole-
CW, CBbp3aHW C aTepockiepo3ara, Ype3 UHxubvpaHe
Ha eKkcnpecusTa Ha UMTOKVHU U aOXE3VOHHN MOSIEKYN
B CbOOBWUTE eHOOTENHM KNeTkn 1 makpodparn. Konkoto
MO-BMCOKO € CbObPXaHWETO Ha XOPMOHA, CeKpeTupaH
OT MaCTHUTE KNETKW, TONKOBA MO-HUCHK € KapauoBacky-
napHuaT puck [17]. MNpn eMdmr3eM 1 Kaxekcust HUBOTO
Ha aMNOHEKTUH € NMOBULLIEHO, a NPU XPOHUYEH BPOHXUT
CbC 3aTITbCTABaHE € HaMarneHo, 3aegHO C NOBYULLEHME Ha
nentuHa [17]. YcTtaHoBeHM ca nosuileHn H1Ba Ha TNF-a
N UHTEPNEBKMH-6 npu BCcuYkM naumeHTn ¢ XOBb [13].
Tymop-HEKpOTU3NpaLWMAT akTop-anda e Mapkep 3a
CMCTEMHO Bb3rarieHne, KOMTo ce acoummpa C TexecTTa
Ha 6onectTa npu naumeHTute ¢ XOBB, KaTo HMBaTa my
Ca MOBULLIEHN NPU TEXKO M MHOTO TEXKO 3abonssaHe [3].
Tol yyacTBa B MeTabonuama 4pe3 AMPEKTHO AeicTBue
BbPXY MHCYNMHOBUTE CUrHaNIM Unm noHwxkaBaHe peryna-
LMsTa Ha reH1Te, OTTOBOPHU 3a UHCYNMHOBATa CEKpeLIMS.
TyMop-HekpoTU3MpawWmaT aktop-anda nosuwasa Hu-
BaTa Ha CBOOOOHMTE MACTHM KUCENUHM Ype3 nunonunsara
KaTo Mo TO3M HAYMH MHOYUMPA UHCYNMHOBA PE3NCTEHT-
HocT [19, 20]. Pe3ancTeHTHOCTTa € KIo4OB MaToreHETUYEH
dakTop 3a passutne Ha MC n 3[] Tun 2. NiHcynMHoBaTa
PE3VCTEHTHOCT € CBbp3aHa C HapyLLEHNsI B XEMOPEOITIO-
rvaTa, n3passsaliy ce C NoBULLEHNE Ha hMBOPUHOreHa 1
drbprHONUTUMYHKTE hakTopu [8]. Peamua npoyyBaHusi
[oKasaxa Bpb3kaTa Mexay WHCYNMHoBaTa Pe3VCTEHT-
HOCT M CMCTEMHOTO XPOHWYHO Bb3naneHue npu nvua c
mMeTabonmTeH cuHgpom u 3 Tvn 2 [13, 21, 22].
MexaHnamute, 4pes KOUTO CUCTEMHOTO Bb3nane-
HWe urpae pons 3a pa3sutneto Ha CC3, ca komnnekc-
HW 1 UMaT OCHOBHa pons 3a pynTypaTta Ha atepockne-
poTunyHaTta nnaka. lNpoyyBaHe gokasea, Ye paHuMuUTe
aTepoCKNepPOTUYHN NNakM B KApOTUAHUTE apTepun ca
no-4yecTo cpeLuaHu npu naumeHTn ¢ XOBb B cpaBHeHME
C kKoHTponu [23]. JlokanHuTe nHnamaTopHU Npouecu
BOOAT 40 hopMMpPaHETO Ha aTEPOMU N UTPaAT KIOYO-
Ba porsi B pa3BUTMETO U pynTypaTa Ha aTepoMaTo3Ha-
Ta nnaka. Lupkynupawute mapkepu Ha Bb3naneHve-
TO, OT Apyra cTpaHa, ca Te3u, 3a KOUTO € YCTaHOBEHO,
Ye moraT ga npeackaxart 6baeLlm cbpaeyHO-CbO0BU-
Te cbbuTtua [24]. BaxeH npeguktop 3a CC3 e C-peak-
TMBHMAT npoTenH (CRP). Ton e octpodasos nnasmeH
NPOTENH, NPoAyLMpaH B OTFOBOP Ha OCTPU MHAEKLUN,
yBpexgaHus Unv Bb3nanuTenHn npomenn [24].
MHoxecTBO npoy4ysaHusa npu nauueHtn ¢ XObb
nokaseart, Y€ CUCTEMHOTO Bb3narneHune, U3MepeHo Oc-
HOBHO 4pe3 nosueHne Ha CRP, e No-TeXKo BbB BCUY-
Kn ctagum Ha TexecT no GOLD knacudukauyusaTta [1]. B
Bbnrapus npu nscnegsaHe Ha 183 naumeHTn ¢ XObb
€ [JokasaHo, 4ye HmBaTta Ha CRP ca curHudpumkaHTHO
no-BUCOKW Npu nuuata ¢ npugpyxasawy MC [25].
OvnroroguwHunat 3[1 BrnowaBa aneeonapHo-Ka-
nunsipHata 6apmepa ocobeHo Npu naumeHTn ¢ MUKPO-

leptin [17, 18]. Adiponectin reduces the inflammatory
processes associated with atherosclerosis by inhibiting
the expression of cytokines and adhesion molecules
in vascular endothelial cells and macrophages. The
higher the content of the hormone secreted by fat
cells, the lower the cardiovascular risk [17]. Serum
level of adiponectin is increase in emphysema and
cachexia, and it is decreased in chronic bronchitis
with obesity, while the leptin is increase [17]. All
patients with COPD have elevated levels of TNF-a
and interleukin-6 [13]. Tumor necrosis factor-a is
a marker of systemic inflammation and its levels
in COPD patients are correlate with severity of the
disease [3]. It participates in metabolism by direct-
ly acting on insulin signals or down-regulating the
genes responsible for insulin secretion. Tumor ne-
crosis factor alpha induce insulin resistance through
lipolysis [19, 20]. The resistance is a key pathoge-
netic factor for the development of MetS and DM
type 2. Insulin resistance is associated with disor-
ders in hemorheology, expressed by an increase in
fibrinogen and fibrinolytic factors [8]. A number of
studies have demonstrated the association between
insulin resistance and systemic chronic inflamma-
tion in individuals with metabolic syndrome and type
2 DM [13, 21, 22].

Systemic inflammation have a central role in the
development of atherosclerotic plaque and its rupture
induce CVD. A study demonstrated that vulnerable
atherosclerotic plaques in carotid arteries were more
common in COPD patients compared to controls [23].
Local inflammatory processes lead to the formation of
atheroma and play a key role in the development and
rupture of the atheromatous plaque. Circulating mark-
ers of inflammation, on the other hand, are those that
have been found to predict future cardiovascular events
[24]. An important predictor of CVD is C-reactive pro-
tein. It is an acute plasma protein that increases up in
acute infections, injuries, or inflammatory changes [24].

Many studies in COPD patients have shown that sys-
temic inflammation, primarily measured by elevated CRP,
is more severe in all stages of severity of the disease
according to the GOLD classification [1]. A study of 183
patients with COPD in Bulgaria, demonstrate that CRP
levels were significantly higher in patients with MetS [25].

Long-standing DM is associate with impair the alve-
olar-capillary barrier, especially in patients with micro-
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BacKynapHW ycrnoxHeHus [26, 27, 28]. MukpoBacky-
napHata yBpefa ponpvHaca 3a 3agebensiBaHe Ha
OasanHata namvHa Ha eHgoTtena B Genute gpobose
[29]. ToBa BOgM 0O NpoMsiHA B napuuwanHuTe Hansra-
HWS1 HA KPBbBHUTE ra3oBe 1 B AMMY3NOHHUS KanaumTeT
Ha Genusa gpob [30]. Hakonko cTyguu cbobuwiaBar 3a
HapyleH Audy3MOoHEH KanalMeHTeT U 3a HamarneHve
Ha 6enogpobHuTe obemu [9, 31, 32, 33, 34]. BnoweHu-
AT ra3oobmeH nHayuupa eksauepbaumsa Ha XOBB [30].
Walter n cbTp. nscnensar Bpb3kara Mexay KpbBHO-
3axapHOTO HMBO Ha MagHo v GenogpobHata dyHKUUS
[35]. Te nsnonaear AaHHM OT KOXOpTa MOTOMUM Ha y4vac-
THULUMTE BbB PpaMMHraMcKOTO u3crensaHe U yCcTaHoBS-
BaT, Ye (popCUMpHUAT ekcrnipaTtopeH obem 3a egHa CeKyH-
aa (PEO1) n popcupanmat ButaneH kanauutet (PBK) ca
HamaneHu npu guabetnum, KaTo Tasn TEHOEHUWS € Mo-U3-
paseHa Npu HaCTOoSALLM MyLLIaYM, OTKOSKOTO MpY HemyLua-
yn. AKO He ce OT4MTa TIOTIOHOMYLLEHETO KaTo eTMOonor-
yeH hakTop, cnagbT Ha PEO1 e nponopumoHaneH Ha
HapacTBaHETO Ha KPbBHO3aXapHOTO HMBO Ha rnagHo [35].
XvneprivkemysTa € CBbp3aHa CbC 3HAYMTENHO
NnoBULLIABaHE Ha CMBLPTHOCTTA NMPWU MALWEHTM XOCMU-
TanusmpaHu ¢ OCTbp KOpoHapeH cuHapom [36]. Me-
XaHU3MUTE, KOUTO CBbP3BaT XUMEPrivMKEMUSITA CbC
CC3, BkntouBaTt obpadyBaHETO Ha NMPOAYKTU HA HEeH-
3UMHOTO MUKMpaHe, cBobodHW paaukanu n gp. [37].
OcBeH 4e nmaTt AMpeKTeH yBpexaall, epekT Bbpxy eH-
AOTenHUTe KneTkn, cBobodHUTE pagukanu okucnsasat
N NPOAYKTUTE HA HEEH3MMHOTO [MUKMpaHe, MOTEHLUN-
parku Nno TO3W Ha4YMH aTeporeHHocTTa uMm. [Mukupa-
HUAT konareH Tun | n tun IV nHxnbnpa HopmarnHoTo
obpasyBaHe Ha MeXOYKMNEeTbYHO BELLECTBO U KPbC-
TOCaAHOTO CBbp3BaHE Ha MONEKYNUTe, Npu KOeTo ce
NMoHMXXaBa HopMasnHaTa enacTMYHOCT Ha apTepuuTe.
[MukMpaHWTe MOMneKynun oT MaTpuKca B3anmoaemncTeaT
C MOHOHYKIeapHUTe KINeTKM U MaKpOMONEKYNIUTE KaTo
LDL xonectepona un gencresat kato okcuagasun. Cyne-
POKCUAHOTO reHepupaHe e npuapyXeHo oT yBpedeHO
obpasyBaHe Ha a3oTeH okuc (NO) nocpencTBom eHao-
TtenHata NO-cuHTeTasa. ObpasyBaH B rorieMm Konude-
ctBa, NO nma TokcmyHo gencteue. pyn n3nuwwbK Ha
CyNepoKCUAHM pagukanu B KrneTkata Te obpasysaT ¢
NO TpaeH NepoKCMHUTPaTEH aHWOH, KOWTO yBpexaa
OHK n aktmBmpa nunugHata nepokcupaumsi, NoTeH-
uupariku metabonuama Ha apaxvgoHoBaTa KMCENUHaA.
[MepOKCMHUTPATHUAT @HUOH CTUMYINMpa HaTPyNBaHETO
Ha KanuuMeBu MOHW B MUTOXOHOPWUWTE, KaTo MO TO3u
HauMH HapyllaBa NpouecuTe Ha TbKaHHO AuliaHe U1
okncnutenHo docdopunupaHe. B pesyntat Ha ToBa
ce pasBuBa OCTpa eHgoTenHa gucdyHkums [38]. MNosu-
LLIaBaHETO Ha KpbBHATAa 0KO3a Npu Xocnutanusaumsi
(> 7 mmol/L) e cBbp3aHO C yBENMYeHa CMbPTHOCT Npu
HenHBa3uBHa BeHTUNaumns (34% cpewy 2%) [11].
[pyr natodunanonormyeH npoLec 3a NoBULLEH Kap-
AnoBackynapHus puck npu naumeHtn ¢ XObb n MC

vascular complications [26, 27, 28]. Microvascular inju-
ry contributes to thickening of the basal lamina of the
endothelium in the lungs [29]. This leads to a change in
the partial pressures of blood gases and in the diffusion
capacity of the lung [30]. Several studies have reported
impaired diffusion capacity and reduced lung volumes
[9, 31, 32, 33, 34]. Impaired gas exchange induces
exacerbation of COPD [30].

Walter et al. investigated the relationship between
blood glucose level and lung function [35]. They used
data from a cohort of participants in the Framingham
Study. They found that forced expiratory volume in
one second (FEO1) and forced vital capacity (FVC)
were reduced in diabetics, with this trend more
pronounced in current smokers than in nonsmokers.
The decrease in FEO1 is proportional to the increase
in fasting blood sugar level [35].

Hyperglycemia is associated with a significant
increase in mortality in patients hospitalized with
acute coronary syndrome [36]. The mechanisms that
link hyperglycemia with CVD include the formation
of non-enzymatic glycation products, free radicals,
etc. [37]. Besides having a direct damaging effect
on endothelial cells, free radicals also oxidize non-
enzymatic glycation products, thus potentiating
their atherogenicity. Glycated type | and type IV
collagen inhibits the normal formation of intercellular
substance and the cross-linking of molecules, which
reduces the normal elasticity of arteries. Glycated
matrix molecules interact with mononuclear cells and
macromolecules such as LDL-cholesterol and act as
oxidases. Superoxide generation is accompanied by
impaired formation of nitric oxide (NO) by endothelial
NO-synthetase. Formed in large quantities, NO
has a toxic effect. With an excess of superoxide
radicals in the cell, they form with NO a permanent
peroxynitrate anion that damages DNA and activates
lipid peroxidation, potentiating the metabolism of
arachidonic acid. The peroxynitrate anion stimulates
the accumulation of calcium ions in the mitochondria,
thereby disrupting the processes of tissue respiration
and oxidative phosphorylation. As a result, acute
endothelial dysfunction develops [38]. Elevated
blood glucose on hospitalization (> 7mmol/L) was
associated with increased mortality with noninvasive
ventilation (34% vs. 2%) [11].

Oxidative stress is another pathophysiological
process that could increased cardiovascular risk in



KapaunoBackynapeH puck npy naumMeHTn ¢ XpoHNYHa o6CTPyKTUBHA... 19

e okcumaatmeHuAT cTpec [39]. Ton e cBbp3aH npegu
BCWYKO C XMMOKCUSATA U XPOHMYHOTO CUCTEMHO Bb3na-
neHuve. OKCuOaTMBHMAT CTPEC 3aeMa KM4oBa pors B
pasBUTMETO Ha CbAOBU YCIIOXHEHWS U aTepOCKIepo-
3a, PECMNEKTUBHO acouMMpaHn C BUCOK PUCK OT CMbpPT-
HocT [39]. lNoBuwEeHNUTEe My HMBa ca B CreAcTBME Ha
TIOTIOHOMYLUEHE WU eHOOreHHa NPOAYKUMSA Ha OKCuaaH-
TW KakTo B CTaburiiHO CbCTOsIHME, Taka M Mo Bpeme Ha
ek3auepbaums Ha XOBbB [40]. MNatoreHe3aTa Ha TO3U
MexaHW3bM € CBbp3aHa C yBenuyaBaHe Ha HuBata
Ha MpouHGNamMaTopHUTE LMUTOKMHKU, C MHCYNMHOBATa
PE3UCTEHTHOCT U C XxunepuHcynuHemusaTa [41]. Toea
npeou3BMKBa MOBMLLUEHA MNPOAYKLUMSA HA pPeakTUBHU
KACNOPOOHWN paguKanu, KOUTO MPUYUHSBAT TbKaHHO
yBpexaaHe [32, 42]. [NoB/LLEHOTO NPOU3BOACTBO Ha
KNETbYHN aaXe3MOHHM MOSEeKynu Boau o nponuvde-
pauusi Ha CbAOBW IMaAKOMYCKYITHU KINeTKM, anonTto3a
Ha eHgoTena, NUNUAHa nepokcuaaumnsa u AecTpyKums
Ha enacTuHa [43]. CucteMHOTO Bb3naneHne Bogu Ao
anonto3a Ha MWOUUTUTE, HamaneH KOHTPaKTUMUTET,
noBuLLIABaHe Ha aTeporeHesata 1 B NOcneacTeme yBe-
NYEH PUCK OT KOPOHapHW uHumMaeHTw [44]. Opyr me-
XaHU3bM Ha XUMNepraMkemMusiTa ca NoBULLUEHUTE HMBA
Ha KanuMeBoO-3aBUCUMWUTE MpoTeasn. Te yBenvyasar
eKcrnpecusaiTa Ha KNeTbYHUTE agxe3viOHHW MOJEKYH,
B3aUMOZENCTBMETO Ha NIEBKOUUTUTE C eHoTena u pu-
cka oT Tpombobpa3syBaHe [44].

TpombouuTHaTa arperaums Npyv nauuMeHTn ¢ MeTa-
OonuTEH CMHOPOM CbLUO € NMPOMeHeHa. Ta e Mo-CUiHo
n3paseHa nopagm no-B1coKa ekcripecus Ha P-cenekTvH
— afxe3voHHa MoreKyrna, OTroBopHa 3a obpasyBaHe Ha
HeyTpodmnnHO-TpoMBOUMTHM  komnnekcw. Pasnpepene-
HMETO Ha Tasn aaxe3noHHA MOFeKyna e YBEeMnM4eHo npu
Hanuyve Ha MeTabonuTeH CMHOPOM M BOAWU A0 YCKOPEH
KMNeTbYEH KpbroBpaT W MOBULLEH MPOLEHT Ha He3penu
TpombouuTu. ToBa obycnaesa nuncata Ha TepaneBTUYEH
ebekT Ha aueTuncanuumnoBara KucenuHa 3a mbpBrUYHa
npodmnakTika Ha CbpAeYHO-CbOO0BY 3abonsaBaHus nNpu
nauneHTn ¢ metabonuteH cuHapom [45]. MNMpeanssuka-
HUTE OT XMNEPrIMKeMuaTa NnatobrnoXMMmIHU MexaHu3Mm
BOOAT OO eHpoTenHa aucdyHkums. Toea 3agbnboyasa
ncxemmnsaTa, Bogum 4o Xuneprpodms, HamarneHa penakca-
LSt M MUKpOLIMPKyraTopHa ancdyHkums [40].

JIEYEHUE U NPO®UNAKTUKA

MNMpodwmnakTMkata Ha KapAMOBACKYNapHUS PUCK
npu naumeHtTn ¢ XOBb n metabonuteH cuHOpom ce
CbCTOM B OTCTPaHsBaHe Ha obLmTe puckoBuTe hakto-
pv Ypes aveta, usnyecka akTUBHOCT, CMPaHe Ha Tio-
TIOHOMYLLEHETO, PEAYKLMSA Ha Terno, neyeHne Ha apte-
pvanHata xunepToHus u gucnunugemus [46]. Mpeno-
pbYBa Ce MOHWXaBaHe Ha Ternoto ¢ NpubnNusnTenHo
0.5 kg ceaMnyHO nNpu 0B6E3NTETHN NauneHTn ¢ gobpe
OanaHcupaHa aneTa ¢ kanopueH gedununt mexay 500-

patients with COPD and MetS [39]. It is primarily
associated with hypoxia and chronic systemic
inflammation. Oxidative stress plays a key role in
the development of vascular complications and
atherosclerosis and it is associated with a high risk of
mortality [39]. Its increased levels are a consequence
of smoking and endogenous production of oxidants
both in steady state and during COPD exacerbation
[40]. The pathogenesis of this mechanism is associated
with an increase in the levels of proinflammatory
cytokines, insulin resistance and hyperinsulinemia
[41]. This causes increased production of reactive
oxygen radicals and tissue damage [32 ,42]. Excessive
molecules adhesion production causes vascular
smooth muscle cell proliferation, endothelial apoptosis,
lipid peroxidation and elastin destruction [43].
Systemic inflammation leads to myocyte apoptosis,
reduced contractility, increased atherogenesis, and
subsequently increased risk of coronary events [44].

Another mechanism of hyperglycemia is increased
levels of calcium-dependent proteases. They increase
the expression of cell adhesion molecules, the
interaction of leukocytes with the endothelium which
increased risk of thrombus formation [44].

Platelet aggregation in patients with metabolic
syndrome is also altered. It is more pronounced due to a
higher expression of P-selectin — an adhesion molecule
responsible for the formation of neutrophil-platelet
complexes. The distribution of this adhesion molecule
is increased in the presence of metabolic syndrome.
This leads to accelerated cell cycle and an increased
percentage of immature platelets. This is the reason
for absense of therapeutic effect of acetylsalicylic acid
for primary prevention of cardiovascular diseases in
patients with metabolic syndrome [45]. Hyperglycemia-
induced pathobiochemical mechanisms lead to
endothelial dysfunction. This exacerbates ischemia,
leads to hypertrophy, decreased relaxation, and
microcirculatory dysfunction [40].

TREATMENT AND PREVENTION

Prevention of cardiovascular risk in patients
with COPD and metabolic syndrome consists of
eliminating common risk factors through diet, physical
activity, smoking cessation, weight reduction,
treatment of arterial hypertension and dyslipidemia
[46]. It is recommended to lose approximately 0.5
kg a week with a well-balanced diet which reduces
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600 kanopuu gHeBHo. Mpu 6onHM ¢ npeanabet 1 obe-
3UTET Ce NpenopbyBa CeAMUYHA peayKLms Ha TernoTo
€ 5-7%, a npu Te3n cbe 30 T1n 2 ¢ 15% [2]. JokasaHo
e, Ye HamarneHueTo Ha TenecHoto Terno ¢ 5 go 10%
BOAM A0 3Ha4YMMO nogobpsiBaHe Ha MHCYNMHOBATa pes-
WCTEHTHOCT 1 ABYKPATHO HamarneHme Ha KoMopbugHms
puck npu nuua ¢ XOBb, koeTo e cBbp3aHo ¢ Gnaro-
npuaTeH eeKT BbpXy CUCTEMHOTO Bb3nareHue, rmo-
KO3HMS1 U MacTHUS MmeTabonnabm [47, 48].

OcBeH npaBuIieH XpaHUTENEH Pexum e Heobxoau-
Ma e fgocTarbyHa m3nyecka akTUBHOCT. [lpenopbu-
BaT ce no 150 MMHYTN ymepeHOo aepobHO hmamdecko
HaToBapBaHe ceamu4HO [49]. lNpeycTaHoBsIBaHe Ha
TIOTIOHOMNYLLIEHETO € [pyrata BaXkHa CTblKa 3a peny-
KUMA Ha KapOuoBacKyrnapHUsS pUCK Npy NauueHTuTe ¢
XOBB n MC [49].

MopobpxxaHeTo Ha HopMarnHu Uiy enuskn 4o Hop-
MarHUTe MMUKEMWYHM HMBA € BaXXHO 3a HamarnsiBaHe
Ha CMbPTHOCTTa M 3abornsiemocTTa yYpe3 MonoXxuren-
HOTO Bb3[AENCTBME BbPXY MUKPOBACKYMNapHUTE YBPEX-
AaHNs KaTo peTuHonaTtus, HedponaTtus, HeBponaTtus.
TpumeceyHaTa MporHo3a crepn MuokapgeH WHdapkTt
Npv UHCYNMHOB MMNKEMUYEH KOHTPON yBenuyaea npe-
XussiemoctTa [46].

C ornep nopgobpsaBaHe Ha MHCYNMHOBaTa YyBCTBU-
TENHOCT, KOPeKLMATa Ha MeTaboNUTHUTE HapyLleHust
N HOpManuampaHe Ha HagHOPMEHOTO TErno MpuUoxe-
HMe HamupaT Ha NMbPBO MSICTO MpenapatuTe OT rpy-
nata Ha metgopmuHa [50]. Te ca nokasaHn He camo
npv 30, HO M NpU NauMeHTN ¢ 00e3NTET N OaHHM 3a
npeanabert. MNpunoxeHne Hammupar CbLLO andarmntoko-
3ugasHUTe MHXMOMTOPKM, HaW-4ecTo B KOMOMHaUus C
MeTEOPMUH, KOraTo epeKkTbT OT NocrneaHns e He3ano-
BonuTeneH. Bbnpekn ToBa egHoBpemMeHHaTa ynotpeba
Ha MeTOPMUH 1 rMmbeHknamma Tpssdea aa ce nsobsr-
Ba [51]. MNpenapatuTe, yBenuyaeally MHCYNMHoOBaTa
YyBCTBUTENHOCT, MOraT Ja HamansaT 4yectoraTta Ha oc-
Tbp KOPOHApPEH CMHAPOM M Aa NpoTekTUpaT MuoKap-
Aa. CbluecTByBaT AaHHW, Y€ METIOPMUHBT HamansBea
yecTtoTata Ha MWOKapAHMS UHAAPKT U CMbPTHOCTTA
cnepn nepkyTaHHa KOpoHapHa MHTepBeHums [52, 53].

Mpn Texko OGONHWM NauUMEHTN C XUNEeprinKeMus
(kpbBHa 3axap > 10 mmol/l) ce npenopbyYBa npwuno-
KEHMETO Ha WHCYNUH [0 AOCTUraHe Ha npuuerHu
ctorHocTtn 7.8-10 mmol/l. MNpu ocTaHanuTe nauyneHTn
€ npueTa nodkoxHarta annvkaums Ha UHcynuH (6asa-
neH, npaHauManeH ¥ OOMbIHUTENEH 3a KOpPEeKuus) ¢
TapreTHW HMBA Ha MMUKeEMUS Ha rnagHo < 7.8 mmol/l n
crny4danHa kpbBHa 3axap < 10 mmol/l. Heobxogumo e
NPOLBIMKUTENHO MIOKO3HO MOHUTOPUPAaHe, NPeoLeHKa
Ha MHCYMNVHOBKS PEXMM MpU cnaj Ha rmuKeMusita nog,
5.6 mmol/l ¢ uen npegoTBpaTsABaHe Ha XUMOMNIMKEMUS
(kpbBHa 3axap < 3.9 mmol/l) [54].

B npoy4yBaHusi, cpaBHsBalLM nonsata oT bureaHu-
AV nvnn TMasonUOUHANOHN C UHCYNUH u/unn cyndy-

the daily caloric intake by 500-600. In patients with
obesity and pre-diabetes, the treatment goal should
be a weight loss of at least 5-7%. In patients with
obesity and diabetes, the treatment goal should
be a weight loss of at least 2-15% [2]. It is well
documented that weight reduction with 5 to 10% lead
to a significant improvement in insulin resistance and
a twice reduction in comorbid risk in individuals with
COPD, which is associated with beneficial effects on
systemic inflammation, glucose and fat metabolism
[47, 48]. Alongside the dietary intervention, it is
recommended to increase the physical activity. At
least 150 min of moderate-intensity aerobic physical
activity weekly it is recommended [49].

Smoking cessation is the other important step to
reduce cardiovascular risk in patients with COPD and
MetS [49]. Maintaining normal or near-normal glycemic
levels is important for reducing mortality and morbidity
through the positive impact on microvascular damage
such as retinopathy, nephropathy, neuropathy. Insulin
glycemic control after myocardial infarction increases
survival rate [46].

An insulin-sensitizing agent, such as metformin,
is typically used to improving insulin sensitivity,
correcting metabolic disorders and normalizing
excess weight [50]. They are indicated not only in
DM, but also in patients with obesity and evidence
of prediabetes. Alphaglucosidase inhibitors most
often in combination with metformin, are also used
escpecially when the effect is not enough. However,
concomitant use of metformin and glibenclamide
should be avoided [51]. Medication that increase
insulin sensitivity can reduce the incidence of acute
coronary syndrome and protect the myocardium.
There is evidence that metformin reduces the
incidence of myocardial infarction and mortality after
percutaneous coronary intervention [52, 53],

In patients with severe hyperglycemia levels
(glucose > 10 mmol/l) the administration of insulin
is recommended until target values of 7.8-10 mmol/l
are reached. In other patients, the subcutaneous
application of insulin (basal, prandial and additional
for correction) was accepted with target levels of
fasting glycemia < 7.8 mmol/l and random blood
sugar < 10 mmol/l. Long-term glucose monitoring, re-
evaluation of the insulin regime is necessary when the
glycemia drops below 5.6 mmol/l in order to prevent
hypoglycemia (blood sugar < 3.9 mmol/l) [54].

In studies comparing the benefit of biguanides and/
or thiazolidinediones with insulin and/or sulfonylureas
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peviHMTe mnpenapaTy KaTto XUMOIMKEMUYHa Tepanus
crnep ocTbp KOPOHapEeH CMHOPOM, € YCTaHOBEH MO-To-
nsiMa 4YectoTa Ha MMoKapAeH UHAAPKT U peLnanBm Ha
nUcxemms npu rpynata Ha WHcynuHosa Tepanus [18].
Mpwn 3ano4BaHe Ha WHCYNMHOBO NEYEHNE U XUMEePUH-
CynHUu3NpaHe ce obcbxaa edekTbT Ha 3agpbXKkaTa
Ha TEYHOCTU BbPXY HecTabunHuTe nnaku. B otaenHu
NpoyyYBaHNs € perncrpmpaHa MoBULLIEHA YecToTa Ha
CbpOeYHO- N MO3bYHOCHAOBU CLOUTUA, HO Be3 Bnus-
HWe BbpXy CMbpTHOCTTa [53].

Hopmornvkemusita, a He WHCYNUHBT OCUrypsia
3ana3BaHe Ha eHgoTenHaTa (PyHKUWs, KaTto ocurypsia
fanaHc B ocBobOXAaBaHETO Ha a30TeH OKWUC MO pas-
nMyHM mexaHmamm (4pe3 NO-cuHTeTasaTta, HewHus
nHXxMbuTop n cyberpar). MNpunaraHeto Ha cyndaHu-
nypewnHn mepukameHtn (Glimeperide — ACCORD;
Gliclazide — ADVANCE) Bogu [0 XWMOrMUKEMUYHU
CbCTOSIHUA, KOUTO HaCTbMBaT NPW MNO-BUCOKM HMBA
Ha KpbBHaTa 3axap. MaumeHTUTe Ha TakoBa fnedeHue
obaye ca M3NoXeHW Ha No-mManbK PUCK OT NnodeaTa Ha
TEXKN XUMNOFMMKEMUM N CBBbP3AHNUTE C TAX YCMNOXHEHMS
B CpaBHEHWE C Te3n Ha MHCYNUHorneyeHne [43]. Hepba-
MOXHOCTTa Ada Ce NpegoTBpaTAaT XWMOMMKEMUYHUTE
ennsoam onopoyasa nomnsata OT UHTEH3VBHaTa WHCY-
nvHoBa Tepanus. ETo 3aWo cbBpeMeHHUTe Tepanes-
TWUYHM CTpaTerMn ca Haco4YeHM KbM HOB Knac meauka-
MEHTU — rmokaroHnogobuu nentugun-1 (GLP-1) n gn-
nentugun nentugasa-4 (DPP-4) nixubutopw [1].

PeTtpocnektnBHo npoyyBaHe npu 2982 nauuex-
TW, NpoBefeHo B HauunoHanHusa 34paBeH MHCTUTYT B
TarBaH ycTaHoBsiBa, Ye npu naumeHtute ¢ XOBb aun-
cnunugemundata ce acouuupa ¢ 36% noBuLaBaHe Ha
cMbpTHOCTTA [55]. CTaTuHWMTE NpK NauMeHTU C OCTbP
KOpOHapeH CUHAPOM Ca NoKasaHu Jopy NPU HOPManHu
HuBa Ha LDL xonectepona. Te umat npoTuBoBb3Nanu-
TeneH egekT — nHxnbupar gencremneto Ha CD4+ CD28
(null) T-kneTkn n HamanaeaTt HMBoTO Ha CRP. OcBeH
ToBa aktmBupat Kruppel-like factor 2 — eHgoreHeH aH-
TMKOAryrnaHT, KaTo NoHmxaBaT pucka OT BEHO3EH TPOM-
boembonmabm [56]. MNpoyyuBaHeTto JUPITER pokassa,
ye naumeHTuTe ¢ nosuweHn HuBa Ha CRP, kouto He
OTroOBapAT Ha KPUTEPUUTE 3a BUCOK CbpAEYHO-CbOO0B
puck no Framingham n SCORE, ca c nosuweH CC
PUCK 1 CTaTUHOBaTa Tepanus BoAu 40 OTHOCUTENHO MY
HamansiBaHe [57]. MeTaHanu3 Ha 26 paHAOMU3NpaHu
npoyYBaHWs Nokasea, Ye NoHwmxkasaHe Ha LDL xonec-
Tepona ¢ 1,0 mmol/l Boan 0o 24% noHwxaBaHe Ha Kap-
JuoBackynapHus puck [58].

Bcuyku Te3un nacnenBaHns paskpueart, vYe AMCnunu-
JemusaTa urpae BaXkHa pons B matoreHe3ara KakTo Ha
CC3, taka n Ha XOBbb. KoHTponbT Ha gucnunuaemum-
ATa NOHMXaBa Kap4MoBacKynapHust puck u nogobpsiea
nporHo3ata npu nauneHTn ¢ XObb.

B 3aknto4veHue, Hannymeto Ha 3[ tmn 2 n MC npu
nauneHtn ¢ XOBb e cBbp3aHO C yBenuyeHa CMbPT-

medication as hypoglycemic therapy after acute
coronary syndrome, in the insulin therapy group a
higher number of myocardial infarction and ischemia
recurrences was found [18]. When initiating insulin
treatment and hyperinsulinization, the effect of fluid
retention on unstable plaquesis discussed. In separate
studies, an increased incidence of cardiovascular and
cerebrovascular events was reported, but without an
effect on mortality [53].

Normoglycemia, notinsulin, ensures preservation
of endothelial function by providing a balance in
the release of nitric oxide by different mechanisms
(through NO-synthetase, its inhibitor and substrate).
The administration of sulfonylurea medications
(Glimeperide — ACCORD; Gliclazide — ADVANCE)
leads to hypoglycemic conditions that occur with
higher blood sugar levels. However, patients on
such treatment are at a lower risk of developing
severe hypoglycemia and associated complications
compared to those on insulin [43]. Failure to prevent
hypoglycemic episodes undermines the benefit
of intensive insulin therapy. Therefore, modern
therapeutic strategies are aimed at a new class
of drugs - glucagon-like peptide 1 (GLP-1) and
dipeptidyl peptidase 4 (DPP-4) inhibitors [1].

Aretrospective study of 2982 patients conducted
at the National Institute of Health in Taiwan found that
dyslipidemia was associated with a 36% increase
in mortality in patients with COPD[14]. Statins are
indicated even with normal LDL-cholesterol levels
in patients with acute coronary syndrome. They
have an anti-inflammatory effect — they inhibit the
action of CD4+CD28 null and reduce the level of
CRP. They also activate Kruppel-like factor 2 — an
endogenous anticoagulant, lowering the risk of
venous thromboembolism [56]. The JUPITER trial
demonstrated that patients with elevated CRP levels
who did not meet Framingham and SCORE high
cardiovascular risk criteria, have benefit of statin
therapy [57]. A meta-analysis of 26 randomized trials
showed that lowering LDL-cholesterol by 1.0 mmol/l
lead to a 24% reduction in cardiovascular risk [58].

All these studies indicate that dyslipidemia
plays an important role in the pathogenesis of both
CVD and COPD. Control of dyslipidemia lowers
cardiovascular risk and improves prognosis in
patients with COPD.

In conclusion, the presence of type 2 DM and MetS
in patients with COPD is associated with increased
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HOCT, BroweHa 6enogpoOHa yHKUMA, yBenuyeHa
YyecToTa Ha ek3auepbaunnTe 1 NOBULLEH KapguoBacKy-
napeH puck. MexaHnsamuTe 3a Te3n B3aMMOLENCTBUS
BKITHOYBAT MOBULLEHO CUCTEMHO Bb3ManeHne, NHCYNu-
HOBa PE3MCTEHTHOCT (BKI. XUNEPITIMKEMUS 1 yBpexaa-
He Ha CbOBETE), 3aTTbCTABAHE U XUnokcust. NpomsiHa
B OBuratenHaTa akTMBHOCT, MbJIHOLLEHHOTO XpaHeHe U
dapmakotepanudata npu nauyneHtn ¢ XObb n 3[ nnn
MC umaTt noteHuman ga nogobpAT nporHosaTta, Kato
HamMansT WHCynMHOBaTa PE3UCTEHTHOCT U Cbphey-
HO-CbO0BMUSA PUCK N MOJOBPAT Ka4ECTBOTO Ha >KUBOT.

He e deknapupaH KoHUKM Ha UHMepecu
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