XPOHWYHO Bb3MAJIEHWNE U
METABOJIUTEH CUHZAPOM (MC)

NP NALNERTI CXPOHUYHA
ObCTPYKTIBHA BE/IOPOBHA
BONECT (XObb)

TopakanHa MeanuuHa
Oplllrl/l Ha"HM Tom IV, oktomBpu 2012, 6p.3
CTaTun

B. Ctpates’, I1. Metes?, C. fanyeBa®, M. MeneBa'

YMBAJ1, (8. MapuHa” BapHa, Knutuka no [THesmonorus u Oruauatpus’
BMA-MBAI BapHa, Knuruka no Burpelutin bonecti?
MY, lpod. [1-p lNapackes (toaHoB" BapHa, Kateapa no Meguarpus’

Pesiome

BbvBepeHme: XpOHMYHOTO Bb3MnaneHne € OCHOBEH MOMEHT B natoreHesata Kakto Ha XObb, Taka n
Ha MeTabonUTHUA CMHAPOM. [1BeTe CbCTOSAHUSA Ca YacCT OT Taka HapeuyeHVsa XPOHUYEH Bb3nanuTeneH
CYHAPOM.

Llen: [1a ce onpegenn yectotata Ha MC npu nauyuneHt ¢ XObBb cnpAmo 3apaBu KOHTPONW 1 acouu-
aumATa Ha OTAENHUTE My KOMMOHEHTM CbC CMMPOMETPUYHUTE NMOKasaTenn N HAKOW Bb3ManuTenHu
MapKepwu.

Metopgu: [poBefe ce TpaHCBeP3aJIHO NPOYyYBaHe TWM CiyYali-koHTpona ¢ 244 yyactHuUM (cpeaHa
Bb3pacT 60,5 = 9,5 1.). 141 ot Tax 6axa naymeHTn ¢ XOBB, a 103 yyacTHMLM 6e3 pecnrpaTtopHu 3a60-
NABaHWA Ciy»Kexa KaTo KoHTponu. Mi3acnensaHu 6axa HuBata Ha CRP n CYE. MC ce onpegfenu no Kpu-
TepuuTe Ha MeXXayHapofHaTa ArabeTtHa dpepepauus (IDF).

Pesynrtatu: [Npu naymeHtute c XObb yectotata Ha MC Bb3nm3a Ha 41,8% cpelly 39% B KOHTPONHa-
Ta rpyna. MNauneHtute ¢ XObb, npeserHtnpain MC nmaxa cUrHuGUKaHTHO NO-BUCOKM CTOMHOCTM Ha
KpbBHaTa M0KO3a, CUCTOTHOTO U ANACTONTHOTO apTepuranHo HansaraHe, obwums xonecteporn, LDL-xo-
nectepon, Tpurnuuepuante, CRP 1 obrkonka Ha TanuaATa (OT) cnpsimo KoHTponuTe (p<0,05 3a BCuu-
Kn).

Mpu naymeHTnTe ¢ MC ce Hamepu cnrHuduKaHTHa HeraTuBHa Kopenauua mexay OT n OEO1% (r=
-0,327, p=0,004), n nonoxxuTenHa Kopenaumna Ha NocnegHnA ¢ MeTabonuTHUTe Mapkepu (p<0,05). Bb3-
nanutenHute mapkepun CYE n CRP kopennpaxa HeratnsHo ¢ ®EO1% (r=-0,424, p<0,0001 3a CYE 1 r=-
0,240, p=0,017 3a CRP). CbLyo Taka npu nayneHTute ¢ MC ce yCcTaHOBM CUSIHa NO3UTMBHA Kopenauus
mexgy OT n CRP (r=0,711, p=0,032).

3aknioueHune: HactoAwoTo npoyyBaHe Nokasea, Ye MC e yecTo cpelLaHo CbCTOAAHME Cpeq NaLmeH-
TuTe ¢ XOBb 1 ce acounmpa c noBulleH Bb3nanuteneH otTrosop. Hanuue e acoymauma Ha KOMNOHEH-
TUTe Ha MC, KaKTo 1 Ha Bb3nanuTenHuTe mapkepu ¢ benogpobHata GyHKUMA.

KniouoBu gymu: XObb, MeTabonnTeH CUHAPOM, XPOHUYHO Bb3naneHve, 6enoapobHa GyHKLms
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Abstract

Introduction: The chronic inflammation is a key moment in the pathogenesis of both COPD and
the metabolic syndrome. The two conditions are part of the so called chronic inflammatory syndrome.

Aim: To assess the prevalence of MS in patients with COPD versus healthy controls and the
association of its components with some spirometric and inflammatory indices.

Methods: We performed a cross sectional case-control study with 244 participants (mean age
60.5 + 9.5 years). 141 were COPD patients, and 103 subjects without respiratory diseases served as
a control group. We measured the activities of CRP and ESR. MS was defined using the criteria of the
International Diabetic Federation (IDF).

Results: The prevalence of MS in COPD patients was 41.8% versus 39% percents in control group.
Patients with COPD who present MS had significantly higher levels of blood glucose, systolic and
diastolic blood pressure, total cholesterol, LDL-cholesterol, triglycerides, CRP and waist circumference
(WC) compared to the control group (p<0.05 for all).

Among the patients with MS we found a significant negative correlation between FEV1% and WC
(r=-0.327, p=0.004), and positive correlation of the latter with the metabolic indices (p<0.05). The
inflammatory markers ESR and CRP correlated negatively with FEV1% (r=-0.424, p<0.0001 for ESR and
r=-0.240, p=0.017 for CRP). In patients with the syndrome there was also a strong positive correlation
between WC and CRP (r=0.711, p=0.032).

Conclusion: The present study suggests that MS is a common condition among COPD patients and
is associated with increased inflammatory response. There is an association of the determinants of MS
and the inflammatory markers with the lung function.

Key words: COPD, metabolic syndrome, chronic inflammation, lung function
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BbvBegeHune

XOBb e 3abonsABaHe C HapacTBalO COLMANHO
3HauyeHue, KOETO Mpe3 MOCefHOTO AeceTuneTne
Ce HapeXaa Ha YeTBBPTO MACTO Cpef OCHOBHUTE
MPWUYMHM 3@ CMbPTHOCT B CBeToBeH Malab (10).
OCHOBHUTE XapaKTepUCTUKK Ha bonecTTa ca Xpo-
HWYHOTO Bb3ManeHne, pe3yntaT OT eKcrno3nymaTa
Ha BpeAHW YacTULW 1 ra3oBe, U MIMMUTUPAHETO Ha
Bb3YLUHUA MNOTOK, KOETO 0OOMKHOBEHO Nporpecu-
pa C roguHuTe.

XOBb ce acouunpa C MHOro KoMopb6uaH®
CbCTOAHUA, KOWUTO [OMBAHUTENIHO AOMPUHACAT
3a TexecTTa Ha 6onectta (10). HJobpe no3Hatu
eKcTpanyMoHanHu edekTun ca 3arybaTta Ha Terno,
ONCOYHKLUMATA Ha CKeNeTHUTe MYCKYIN N XpaHu-
TenHWTe pa3cTponcTsa. MauneHtute ¢ XOBB cbuwo
Ca C MOBMIUEH PUCK 3a Pa3BMTME HA MUOKapAEH
MHGAPKT, aHrvHa NeKTopuc, MeTabonuTeH CUMHA-
pom (MC) 1 3axapeH avabeT, ocTeonoposa, pas-
CTPOWMCTBA Ha CbHA, aHemua 1 rnaykoma (2). lMNog-
nexawuTe MeXaHM3MM 3a Bb3HMKBAHETO Ha Te3u
acoUMMpPaHN CbCTOAHMA He Ca HaMb/IHO U3ACHEHM,
HO CbLUeCTBYBaT [OKa3aTeNCTBa, Ye XPOHMUYHOTO
HUCKoCTeneHHO Bb3naneHue npu XObb, xapakTte-
puU3MpaLLo ce C MOBUMILEHA CEKpeuua Ha peauvua
npoundnamatopHu daktopu (IL-6, TNF-a, CRP u
Ip.), Urpae OCHOBHa PONsA 3a TAXHOTO pPa3BUTME U
nporpecua. NocpencTsom eHAo-, napa-, aBTo- U
IOKCTAaKPVHHU MeXaHM3MUN Ha AelcTBME Te3n Map-
Kepu yyacTBaT B pa3fiMuHu Gr3noNornyHm 1 nato-
dun3onormyHn npouecn, NoBnMABaNKN anetuTa
N eHepruiiHua 6anaHc, UMyHUTETA, MHCYNIMHOBaTA
YyBCTBMTE/IHOCT, aHrMoreHesarta, apTepuasHoTO
HansAraHe, MUNUAHWA MeTabosIM3bM U XeMOCTa3a-

a (17). PeakTMBHUTE BUAOBE KMNCIOPOS, KOUTO Ce
OTAENAT B NOBULIEHO KONUYECTBO NPU NaLUEHTU C
XOBb cbLo yBennyaBaT BEPOATHOCTTA 3a pa3Bu-
™Me Ha MC, amnabeTt, cbpaeyHOCHAOBU 3abonaga-
HMA 1 octenoposa (7). Mpe3 2007 r. Fabbri n Rabe
nopgyepTaBaT 3HAYEHMETO Ha HUCKOCTEMEHHOTO
Bb3MaseHne, KaTo BbBEXAAT TEPMMHA ,XPOHUYEH
CUCTEMEH Bb3ManuTeNeH CUHAPOM', BKOUYBaLL 60-
nectHun egmHuym kato XObb, xpoHuyHa cbpgeyHa
HegocTaTbuHOCT 1 MC (6).

Watz n cpaBT. oTkpusat MC B nouTti nofioBrnHaTa
oT nayueHTuTe ¢ XObb, He3aBUCMMO OT CTagma Ha
601ecTTa, KaTo TOM Ce acouunpa C NOBULLIEHU Map-
Kepu Ha cuctemHO Bb3naneHue (IL-6, CRP n ¢ubpu-
HoreH) (19). B ronamo enngeMmonornyHo npoyysa-
He B Kutain MC e ngeHtudumumpaH cpeg okono 20%
oT nauymeHTuTe ¢ XOBb, C Ha-3Ha4yMMa Kopenauua
C HaNMYHO LeHTpanHo 3atnbcraBaHe (11). B Anow-
CKa nonynauua ot nscneasarHu Hag 7000 yyacTtHu-
um 25,6 % ca ¢ MC KaTo pucka OT pa3BUTUETO My
€ Mo-BMCOK NpU NauymeHT c 6enoapobHa o6CTpyK-
umA, cborBeTcBawa Ha ctagum Il w IV no GOLD,
CPaBHEHO C Te3n C HopMasiHa 6efiofpobHa GyHK-
uma (9). NpoeepeHo B bbnrapus envaemmnonorny-
HO npoyuBaHe cpep 3598 60nHM ¢ XOBb nokassa,
ye MC ce otkpmBa npu 13,8% OT NauneHTnTe, KOou-
TO Ca CbC 3HauWUTeNHO nosuweHn HuBa Ha CRP un
No-BUCOKa KapanoBacKynapHa 3aboneaemoct (1).

Introduction

COPD is a disease with increasing social burden
and in the last decade it is on the fourth place
among the leading causes of death worldwide
(10). The main characteristics of the disease are the
chronic inflammation as a result of the exposure to
noxious particles and gases, and the limitation of
the air flow which usually progresses in the future.

COPD is associated with a lot of comorbidities
which contribute to the disease severity (10). Well
known extra pulmonary effects are weight loss,
skeletal muscles dysfunction and dietary disorders.
These patients are also with increased risk for de-
veloping of myocardial infarction, angina, meta-
bolic syndrome (MS) and diabetes mellitus, osteo-
porosis, sleep disorders, anemia and glaucoma (2).
The underlying mechanisms which lead to these
associated conditions are not well established,
but it is known that chronic low grade inflamma-
tion in COPD with increased secretion of number of
pro-inflammatory factors (IL.-6, TNF-a, CRP), plays a
key role in their development and progression. Via
endo-, para-, auto- and juxtacrine mechanisms of
action these factors play role in different physiolog-
ical and pathophysiological processes, influencing
the appetite, energy balance, immunity, angio-
genesis, arterial blood pressure, lipid metabolism
and haemostasis (17). The reactive oxygen species,
which are released in great amounts in COPD pa-
tients, increase the risk of developing MS, diabetes,
heart diseases and osteoporosis (7). In the year of
2007 Fabbri and Rabe, emphasizing the impor-
tance of low grade inflammation, introduced the
term “chronic systemic inflammatory syndrome”in-
cluding morbidities like COPD, chronic heart failure
and metabolic syndrome (6).

Watz et al. found MS in almost half of the patients
with COPD, independently of disease stage, and it
was associated with increased markers of systemic
inflammation (IL-6, CRP and fibrinogen) (19). In
large epidemiological study in China MS was iden-
tified in about 20% of COPD patients with greater
correlation with central obesity (11). In Japanese
population MS was defined in 25.6% of over 7000
participants and the risk of developing MS was
greater in patients with airway obstruction cor-
responding to GOLD spirometry stages Il and 1V,
compared to those with normal lung function (9).
In a Bulgarian epidemiological study among 3598
subjects MS was estimated to 13.8% and patients
had significantly elevated CRP levels and greater
cardiovascular morbidity (1).



Jluncata Ha AOCTaTbYyHO MPOYYBaHMA B HallaTa
CTpaHa, Tbpcewy B3aumoBpb3KaTa Mexagy MC u
6enogpobHaTta yHKUMA, onpefeny LenTa Ha Ha-
CTOALOTO M3CieABaHe, @ UMEHHO [la Ce YCTaHOBM
yectotata Ha MC npu nauyueHt ¢ XObb cnpamo
Tasy Npuv 3apaBu KOHTPOSW, KaKTo 1 Aa ce nscnes-
Ba acouMaumATa Ha abJOMUHAHOTO 3aTNbCTABAHE
1 ocTaHanuTe KomnoHeHTn Ha MC c HuBaTta Ha CRP
1 6poHxmanHaTa o6CTpyKLUUA.

YyacTHULM 1 MeToAaM

B neproga oktomepu 2008 r. — HoemBpu 2012
r. B 6a3ata Ha BMA-MBAJT rp. BapHa ce npoBege
TpaHCBep3anHO Mpoy4YBaHe TUM ,Cayyan-KoHTPO-
na’, cnep paspelueHne oT mectHata Komucma no
Etmka (npotokon N2 4/10.10.2008 r.) 1 noanmncaHo
MHOOPMUPAHO Cbriacue OT BCUYKK yyacTHULM. Te
6axa pa3npepneneH B 4Be rpynu — rpyna Ha nayu-
eHTn ¢ XOBb (141 maymeHTV Ha cpefHa Bb3pacTt
66,0+7,5 1.)  KoHTponHa rpyna (103 yyacTHMLUM Ha
cpefHa Bb3pacT 53,0+6,3 1.).

BkntouBaliy Kputepun 3a rpynata Ha naumeHTu
¢ XOBb 6axa: Bb3pacT mexagy 49 n 79 r.; Hannune
Ha XOBbb no ctaHgaptute Ha GOLD/ATS; nunca Ha
TEXKN MpuapyxaBalyy 3abonaBaHNA, KaTo TexkKa
cbppaeyHa, 6bbpeyHa unu yepHogpobHa Hepoc-
TaTbUHOCT, 3axapeH anabet (3M) Il TMn, cKopoLwHK
XUPYPrUYHN NHTEPBEHLMN U HEOMNA3MU. 3@ KOH-
TPOJHaTa rpyna BKOYBALLM KpUTepumn b6axa: Bb3-
pact mexagy 35 1 65 r.; nunca Ha npuapy»<asaLia
6enogpobHa MaToNorMA KakTo 1 NiMnca Ha gpyru
TeXKM Npuapy»kasaLly 3abonasaHus.

Hannumeto Ha MC cpep yyacTHMUMTe ce onpe-
nenun cnopep aeduHMLMATa Ha MexayHapoaHaTa
AnabeTtHa depepauua (IDF) (18): ueHTpanHo (ab-
LOMMHAHO) 3aTbCTABaHEe C 06MKOJKa Ha TanmATa
>94 ¢cm 3a mbxe 1 =80 cm 3a XKeHu NIC NoHe 2
oT cnefBaluTe GpakTopu: 1) NOBULIEHN TPUTNULIE-
puaun (=1,7 mmol/l); 2) HamaneH HDL-xonectepon
(<1,03 mmol/I 3a MbXe 1 <1,29 mmol/l 3a xeHn); 3)
MOBWLLIEHO apTEPUANHO HanAraHe (cucTtonHo =130
mmHg nnn gruactonHo =85 mmHg); 4) noBuLLeHa
KpbBHa MMoKo3a Ha rnagHo (=5,6 mmol/l) nnn npe-
AVLWHO gnarHoctuumpad 34 11 tun (18).

Bcryukm yyacTHMUM NOMb/iHMXa aHKETa 3a onpe-
JenAHe gaBHocTTa Ha XOBb npu nmauneHtute OT
MbpBa rpyna, 6poa Ha NakeToroAMHUTE 1 U3nyLe-
HWUTe uurapy OHEBHO, MPUEMAHN MeAVNKAMEHTU U
Komop6ugHocT. MNakeToroguHnuTe 6AXa M3UMCIEHN
no ¢popmynata (6poii n3nyLeHn uurapu Ha AaeH) X
(bpow ropnHu TioTIoHONYyLLeHe)/20.

M3BbplueHn 6axa CTaHZAPTU3UPaHW aHTPOMO-
METPUYHM M3MepPBaHUA 3a onpefensHe Ha BUCO-
yMHaTa, TernoTo M obukonkata Ha TanuAata (OT).
NHpekcbT Ha TenecHa maca (UTM) ce usuncnu no
dopmynata TenecHa maca kg/pbct? (m?). ApTtepu-
ANIHOTO KPBBHO HanAraHe 6e M3MepeHo B cefjHasno
NonoXeHne cnep NoHe 5-MrHyTHa noyrBKa. KpbB-
HWTe NPo6U 6sixa CbOpaH Ha rMajHO BbB BaKyTel-
Hepwu C HaTpreB LMTpaT. Mi3cnenBa ce Nb/Ha KPbBHa
KapT1Ha 1 CKOPOCT Ha yTasBaHe Ha epuTpoLmTUTE
(CYE) no aBToMaTyHa metoamka. Cepymbt be ce-
napupaH upes LueHTpodyrmpaHe Ha npobute go 1
yac. MamepeHn 6axa KpbBHa MOKO3a (XEKCOKUHA-

The lack of studies in our country, looking for the
relationship between MS and lung function defined
the aim of the present study: to assess the preva-
lence of MS among COPD patients versus healthy
subjects, as well as to investigate the association of
abdominal obesity and the rest of MS components
and CRP levels with airway obstruction.

Design and methods

We performed a cross sectional study between
October 2008 - December 2012 at the Naval Hos-
pital Varna after achieving permission from lo-
cal ethical committee (protocol N2 4/10.10.2008)
and signed informed consent by all participants.
The patients were recruited into 2 groups - COPD
patients group (141 participants with mean age
66.0+7.5 years) and control group (103 subjects
with mean age 53.0+6.3 years).

Inclusion criteria of the COPD patients group
were: age between 49 and 79 years; presence of
COPD which was defined using GOLD/ATS stan-
dards; lack of severe comorbidities like heart fail-
ure, renal or hepatic failure, type Il diabetes mel-
litus, recent surgery or neoplasm. The inclusion
criteria for the control group were: age between 35
and 65 years; lack of accompanying lung diseases,
as well as other severe comorbidities.

The presence of MS was identified according to
the definition of International Diabetic Federation
(IDF): abdominal obesity, defined as waist circum-
ference 294 cm for males and =80 c¢m for females
plus at least 2 of the following determinants: 1)
increased levels of triglycerides (=1.7 mmol/l); 2)
decreased levels of HDL-cholesterol (<1.03 mmol/I
for males and <1.29 mmol/I for females); 3) raised
arterial blood pressure (systolic =130 mmHg or
diastolic =85 mmHg); 4) increased levels of fasting
blood glucose (=5.6 mmol/l) or previously diag-
nosed type Il diabetes mellitus (18).

The participants filled a questionnaire for estab-
lishing the duration of COPD for the first group of
patients, the number of pack years and cigarettes
smoked per day, medication and comorbidities.
The pack years were calculated by the equation
(number of cigarettes smoked per day) x (number
of smoking years)/20.

We performed standard anthropometric mea-
surements of height, weight and waist circum-
ference (WC). BMI was calculated by the formula
weight (kg)/height? (m?). The arterial blood pres-
sure was measured in sitting position after 5 min
rest. The blood samples were collected on an emp-
ty stomach in vacutainers with sodium citrate. We
measured full blood count and erythrocyte sedi-
mentation rate by automated methods. The serum
was separated by centrifuging the samples within
one hour. We measured the levels of fasting blood
glucose (hexokinase method), triglycerides (GPO-
PAP method), total cholesterol (CHOD-PAP meth-
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Ta6n. 1. OCHOBHU XapaKeTPUCTUKN Ha y4aCTHULATE MO rpynu.

3eH metog), Tpurnuuepuan (GPO-PAP meton), obuy
xonectepon (CHOD-PAP metop), HDL-xonectepon
(CHOD-PAP metog) n LDL-xonectepon, msuncnex
no ¢opmynata Ha Friedewald. CRP 6e onpegeneH
C UMYHOTYPOOANMETPUYEH METOL C pedepeHTHM
CToMHOCTK <5 mg/I.

[laHHWTe ca 06paboTeHN C MOMOLLTa Ha creyua-
NN3MPAH CTAaTUCTUYECKU MaKeT 3a MepcoHaneH
KomntoTbp — SPSS for Windows, Bepcusa 19.0 (IBM,
SPSS statistics inc.). Mpw BcMukn cpaBHeHMsA p<0,05
ce npuema 3a CTaTUCTUYECKN CUTHUPUKAHTHO.
Pesyntatn

OCHOBHUTE XapaKTEPUCTVMKM Ha Yy4acTHULWTe
OT rpynata Ha nauymeHtn ¢ XObb n KoHTponHaTta
rpyna ca npeactaBeHu Ha Tabn. 1. YcTaHoBY ce, ye
60nHuTe ¢ XOBb ca cbC 3HaUMMO No-BUCOKYM aHTPO-
NMOMETPUYHY NOKa3aTeNin Ha 060 1 abAOMUHANTHO
3aT/IbCTABAHE M UMAT NO-BMCOKM HMBA Ha KPbBHA
rMI0KO3a M Bb3nanuTenHn mapkepu (p<0,05).

Yectotata Ha MC cpep nauneHtute ¢ XOBb e
41,8% cnpamo 39% 3a KoHTponHaTta rpyna. Mpwn
CbNOCTaBAHE Ha ABeTe rpynu ce AoKasa, Ye ydyac-
THUYMTE ¢ XOBBb 1 MC ca ¢bC CUrHUPUKAHTHO Mo-
Bucokmn ctonHoctn Ha CYE, CRP, KpbBHa rnioko3a,
06w xonectepon, LDL-xonectepon, Tpurnuuepunam
N CUCTONTHO apTepUaNiHO HanAraHe CNPAMO KOH-
Tponute ¢ MC (p<0,05 3a Bcnukn). He ce oTkpu-
Xa AOCTOBEPHU Pa3fiMKM B KOHLEHTpauuATa Ha
HDL-xonectepona mexpgy u3cnegBaHuTe rpynu.
AHTPOMOMETPUYHKTE MOKa3aTenu 3a obwo n ab-
JoMunHanHo 3atnbcetaBaHe (MTM mn OT) cbujo ca
CUTHUPUKAHTHO MO-BUCOKM MpPU MauueHTuTe ¢
XObb, npeseHtnpawm MC, cnpAmMoO CbOTBETHUTE
KoHTponu (p<0,05) (Tabn. 2).

od), HDL-cholesterol (CHOD-PAP method) and LDL-
cholesterol, calculated by Friedewald formula. CRP
was measured by immunoturbodimetric method
with reference levels <5 mg/I.

The data were processed by specialized statistics
package for personal computer — SPSS for Win-
dows, version 19.0 (IBM, SPSS statistics Inc.). p<0.05
was accepted for statistically significant in all com-
parisons.

Results

The main characteristics of the participants in
COPD group and the control group are presented
at table 1. We found that the COPD patients had
significantly higher indices of overall and abdomi-
nal obesity and increased levels of fasting blood
glucose and inflammatory markers (p<0.05).

The prevalence of MS among COPD patients was
41.8% versus 39% in the control group. Compar-
ing both groups we found that patients with COPD
and MS had significantly higher levels of ESR, CRP,
blood glucose, total cholesterol, LDL-cholesterol,
triglycerides and systolic arterial blood pressure
than the control group (p<0.05) for all. There were
no significant differences in the levels of HDL-cho-
lesterol between the groups. The anthropometric
indices of overall and abdominal obesity (BMI and
WC) were also substantially higher in COPD pa-
tients presenting MS, compared to the matched
controls (p<0.05) (Table. 2).

Table. 1. Main characteristics of the participants by groups.

fndex |
Bpoi (N) 141 103 Number (N) 141 103
Bb3pacrt (rog.) 66,01+7,5 52,97+6,3 Age (years) 66,01+7,5 52,97+6,3
Mon (%, M/x) 69,5/30,5 92,2/7,8 Sex (%, m/f) 69,5/30,5 92,2/7,8
Mywaun (%) 41,7 83,5 Smokers (%) 41,7 83,5
MakeTorognHn* 3832+264 28,87+23,5 Pack years* 3832+264 28,87+23,5
UTM (kg/m?)* 28,55+6,13 26,8314,12 BMI (kg/m?)* 28,55+6,13 26,83+4,12
OT (cm)* 102,6+17,7 97,7124 WC (cm)* 102,6x£17,7 97,7124
CucTonHo apTepuanHo HanaraHe (mmHg) 133,35£19,45 131,3£16,7 Systolic arterial pressure (mmHg) 133,35+19,45 131,3£16,7
[lnactonHo apTepuanHo HanaraHe (mmHg) 82,2+11,4 84,4+9,4 Diastolic arterial pressure (mmHg) 82,2+11,4 84,4+9,4
06wy xonectepon (mmol/l)* 5,3+1,05 6,2+1,23 Total cholesterol (mmol/I)* 5,3+1,05 6,2+1,23
LDL-xonectepon (mmol/I)* 3,2+1,02 3,7+£1,08 LDL-cholesterol (mmol/l)* 3,2+1,02 3,7+£1,08
HDL-xonectepon (mmol/l) 1,4310,62 1,57£0,43 HDL-cholesterol (mmol/l) 1,4310,62 1,57+£0,43
Tpurnuuepuam (mmol/l)* 1,45+0,63 1,87+1,08 Triglycerides (mmol/1)* 1,45+0,63 1,87+1,08
KpbBHa rntokosa (mmol/l)* 6,18+1,7 5,54+1,1 Blood glucose (mmol/l)* 6,18+1,7 5,54+1,1
CYE (mmHg)* 22,4+21,5 5,9+4,5 ESR (mmHg)* 22,4+21,5 5,9+4,5
CRP (mg/)* 11,16£17,8 5,39+4,58 CRP (mg/)* 11,16£17,8 5,39+4,58

CToMHOCTWTE Ca NpefcTaBeHn Kato 6poit (N), NpoLeHTV nnn cpefHa CToMHOCT + SD.

*p<0,05 Npu cpaBHEHWE Mexay rpynuTte

Tabn. 2. XapakTepuctuku Ha yyactHuuyute ¢ MC B rpynata ¢ XOBb 1 koHTponHata rpyna.

Values are presented as number (N), percents or mean + SD.

*significance between groups (p<0.05).

Table. 2. Characteristics of the participants with MS in COPD group and in the control group.

Maymentn c | KoHtponu Patients with Controls
Mokasaren XOBb n MC cMC p-cTOHOCT COPD and MS with MS
OT (cm) 110,1£17,8  103,1+12,4 p=0,032 WC (cm) 110,1£17,8 103,1£12,4 p=0,032
UTM (kg/m?) 31,246,7 28,7+4,6 p=0.042 BMI (kg/cm?) 31,246,7 28,7+4,6 p=0.042
KpbBHa rnoko3sa (mmol/l) 6,8+1,9 59+1,5 p=0,016 Blood glucose (mmol/I) 6,8+1,9 59+1,5 p=0,016
06wy xonectepon (mmol/l) 6,3+1,4 5,2+0,99 p<0,0001 Total cholesterol (mmol/l) 6,3+1,4 5,24+0,99 p<0,0001
LDL-xonectepon (mmol/l) 3,9+1,3 3,1+1,03 p=0,001 LDL-cholesterol (mmol/I) 3,9+1,3 3,1+1,03 p=0,001
HDL-xonectepon (mmol/I) 1,3+0,3 1,4+0,3 NS HDL-cholesterol (mmol/l) 1,340,3 1,4+0,3 NS
Tpurnuuepuam (mmol/l) 2,304 1,7£0,3 p=0,021 Triglycerides (mmol/l) 2,304 1,7+0,3 p=0,021
CucTonHo apTepuanHo Hanarade (mm/Hg) 141,7+15 134,7+13,6 p=0,030 Systolic arterial pressure (mm/Hg) 141,7+15 134,7+13,6 p=0,030
[nacTtonHo apTt. HanaraHe (mm/Hg) 85,5+10,1 86,6+7,65 NS Diastolic arterial pressure (mm/Hg) 85,5+10,1 86,6+7,65 NS
CYE (mm/h) 10,8+£14,8 7,06+5,9 p=0,045 ESR (mm/h) 10,8+14,8 7,06+5,9 p=0,045
CRP (mg/l) 19,9+18,2 6,9+6,02 p<0,0001 CRP (mg/l) 19,9£18,2 6,9+6,02 p<0,0001

[laHHUTe ca NpeAcTaBeHM KaTo cpefHa cToHocT £SD. 3non3saH meTof 3a CpaBHeHne

One-way ANOVA.

Data are presented as mean +SD. Method of comparison: One-way ANOVA.



Mpunarankn KopenaumoHeH aHanus3, KOHTPOK-
paH Mo Mo 1 Bb3pacT, Ce YCTaHOBY, Ye OTAeNHUTe
KomnoHeHT! Ha MC cpep rpynata Ha nauueHTuTe
¢ XObb nokasBaT cUrHMdMKaTHa 3aBUCUMOCT C
OEO1%, n3mepeH KaTo MPOLEHT OT npenBuae-
HoTo. ObukonkaTta Ha TanuaTta u TM kKopenupat
obpaTHonponopuroHanHo ¢ PEO1% (rOT=-0,254,
pOT=0,017 n rUTM= -0,327, pITM=0,004), noka-
TO MOKa3saTenute Ha NMUNMAHaTa obMAHA NoKas3eaT
npasonponopunoHanHa 3asucumoct ¢ OEO1%
(cboTBETHO 06L xonectepon: r=0,423, p<0,0001,
HDL-xonectepon: r=0,227, p=0,025, LDL-xonec-
Tepon: r=0,275, p=0,006, Tpurnuuepunan: r=0,373,
p<0,0001).

Bb3nanutenHute mapkepu (CYE n CRP) npu na-
uveHTuTe ¢ XOBb 1 MC noka3BaT focToBepHa 06-
paTHa 3aBucumoct c PEO1% (r=-0,465, p<0,0001 3a
CYE n r=-0,240, p=0,017 3a CRP). MapanenHo c ToBa
KOHLIEHTPaLMATa Ha OCTPOPa30BMA NPOTENH Kope-
nnpa CUMNHO ¢ abAOMMHANIHOTO 3aTNbCTABaHe, On-
pepeneHo upes namepeHata OT (r=0,711, p=0,032)
1 6poA NaKeTOroanHMN.

M3non3Baikn NvHeeH MHOropakTopeH perpe-
CUOHEH aHanu3 3a onpepenaHe BAUAHWETO Ha
MHOeCTBO NPOMEH/INBU BESINYMHUN BbPXY AafeHa
3aBMCUMA Ce YCTaHOBU, Ye OCHOBHUAT NpeanKTop
Ha MC npwv n3cnefBaHata rpyna nauueHTu e ysenu-
yeHaTa obukonka Ha TanuaATa (B=0,263, p=0,022).
YcTaHOBY Cce U CUrHUUKAHTHa oTpuuaTenHa nu-
HeliHa 3aBrcumocT mexay OT n ®EO1% (3=-0,278,
p=0,035) (dur. 1).

O6cbXxKAaHe

HacToawoTto n3cneasaHe e eHO OT MankoTo B
bbnrapusa, koeTto pasrnexga yectotata Ha MC cpep
nauneHTn ¢ XObb 1 Bpb3KaTa mexay otgenHuTe
KOMMOHEHTN Ha CYHAPOMA M HAKOW Bb3Mnanutes-
HW MapKepu ¢ benogpobHaTa ¢yHKLmA. Mpn nou-
TW MONOBMHaTA OT 06XBaHaTMUTE OT HAC NaLUMeHTU
ce Habnopgaeat 3 WM NoBeye OT KOMMOHEHTUTE
Ha MC, KOeTo e B CbOTBETCTBUE C pe3ynTaTute oT
npeauwWwHN NpoyysaHnA. B repmaHcko envpemu-
ONorMyHo ncnepsaHe Moebus 1 cbaBT. Hamupat
yectota Ha MC ot 55% cpep 60-65 roguLHN Mbxe
(14). AHanornyHu ca pesyntatute Ha Watz 1 cbasT,,
kouto cpeg 170 nauymeHTtn ¢ XOBb n 30 naymeHTn

@ur. 1. 3aBNCUMOCT MeXy 061KOSI- a

Using correlation analysis controlling for age
and sex we found that the determinants of MS
among the COPD patients showed significant cor-
relations with FEV1 percent predicted. The waist
circumference and BMI correlated inversely with
FEV1% (rWC=-0.254, pWC=0.017 and rBMI=-0.327,
pBMI=0.004), while the indices of lipid metabolism
showed proportional correlation with FEV1% (re-
spectively total cholesterol: r=0.423, p<0.0001,
HDL-cholesterol:r=0.227,p=0.025, LDL-cholesterol:
r=0.275, p=0.006, triglycerides: r=0.373, p<0.0001).

The inflammatory markers (ESR and CRP) in pa-
tients with COPD and MS showed marked inverse
correlation with FEV1% (r=-0.465, p<0.0001 for
ESR and r=-0.240, p=0.017 for CRP). Alongside the
levels of acute phase protein had strong positive
correlation with the abdominal obesity, measured
with WC (r=0.711, p=0.032) and the number of
pack years.

Using multifactor regression analysis for estab-
lishing the influence of multiple variables on given
dependent factor we found that the main predic-
tor of MS in the investigated group of patients
was the increased waist circumference ($=0.263,
p=0.022). We established significant inverse linear
dependence between WC and FEV1% (B=-0.278,
p=0.035) (Fig. 1).

Discussion

The present study is one of the few in Bulgaria
which deals with the prevalence of MS among
COPD patients and the association between the
components of the syndrome, some inflammatory
markers and the lung function. Almost half of the
studied patients presented 3 or more features of
the MS, which corresponds to the results of previ-
ous studies. For example in German epidemiologi-
cal survey Moebus et al. estimated MS to be 55%
among 60-65 years old men (14). Watz et al. ana-
logically found among 170 COPD patients and 30
patients with chronic bronchitis prevalence of MS
to amount of 47.5% (19).

KaTa Ha TanuaTa u OEO %.
Figure. 1. Dependence between
waist circumference and FEV, %.
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OPUTNHAJTHU
CTaTuUn

XPOHYHO BBH3MAEHUE U
METABOJIUTEH CUHAPOM (MC)
MTPW TALIMEHTA CXPOHUYHA
OBCTPYKTWUBHA BENOJIPOBHA
BOJIECT (XOBbB)

TopakanHa MeguuuHa
Tom IV, okTomBpy 2012, 6p.3

C XPOHMYEH BPOHXMT OTKpMBAT YectoTa Ha MC ot
47,5% (19).

Mpwn 6onHuTe ¢ XOBb 1 MC ce foka3axa no-Bu-
COKM aHTPOMOMETPUYHM NOKa3aTeNn Ha reHepanu-
31paHo 1 abaomMuHanHo 3atnberasaHe (MTM n OT),
KaKTO 1 CUTHUPUKAHTHO MO-3HAUYMMMN OTKJTIOHEHUS
B KapAnomeTabonnTHMTE NOKa3aTenn B CPaBHeEHNE
C yyacTHuUnTe 6e3 bpoHxmanHa obcTpyKkuma. Toea
€ B CbOTBETCTBME C Pe3ynTaTuTe Ha ApYyru nscneq-
BaHuA. T. Hanp. B rofAMO NonyfnaLMoHHO NpoyyBa-
He cpef Hag 7300 nHamemaa Ha Bb3pact =50 roam-
HK, Lam 1 CbaBT. OTKpMBAT, Ye pUCKa OT pa3BuUTHe
Ha MC e no-ronam npu naymeHTUTe C OPOHXMaNHa
06CTPYKUMA, @ OT 5-Te KOMMOHEHTA Ha CMHApPOMa
€MHCTBEHO abOOMMHANHOTO 3aTNbCTABaHe ce
acouumpa c BroweHa 6enogpobHa dyHKuma (11).

Mopo6bHo Ha Marquis 1 cbaBT. (13), KoUTo Nnokas-
BaT, ye naumeHtute ¢ XObb n MC ca ¢ noBuilieHo
abooMuMHanHo 3aTnbCTABaHe, Tpurnuuepuamn n AH,
N NOHMXeHN HuBa Ha HDL-xonectepona cnpamo
KOHTPONUTE, B HALLETO MPOYyYBaHe CbYeTaHMETO Ha
XPOHUYHa 6poHxmuanHa obcTpykuma n MC ce aco-
LMmpa C NOBMULLEH KapANOMETAbONINTEH PUCK 1 NO-
n3pa3eHo abJOMMHANHO 3aTTbCTABAHE.

HAkonko ronemu nonynauvMoHHU MpPOYy4YBaHUA,
TbpceLwm acoymanma mexay KomnoHeHTute Ha MC
n 6enogpobHaTa 06CTPYKLMA, yCTaHOBABAT, Ye vec-
ToTaTta Ha MC HapacTBa Npu NaumeHTMTe C No-13pa-
3eHa 6poHxmanHa obcTpykums (9, 11). Te nokasear,
ye OT BCUYKM KOMMOHeHTU Ha MC, abgoM1HanHoTo
3aTnbcTABaHe 1 AH Ha-CUTHO Kopenmpar CbC CTe-
MeHTa Ha OpoHXManHaTa OOCTPYKLUMA, U3MepeHa
ype3 OEOT. Te3n fgaHHU ca B YHWUCOH C pe3ynTaTtu-
Te OT HalleTo M3CneABaHe, JOKa3Ballo 3HayYMMaTa
acoumauma Ha OT, ocHoBeH npegukTop Ha MC, 1
noBuweHoTo cuctonHo AH ¢ 6poHxmanHata 06-
CTpyKuma npu naumneHtute ¢ XObb n MC.

TIOTIOHOMYLIEHETO € OCHOBEH QaKkTop, obycna-
BALY pa3BuTMeTO KakTo Ha MC Taka n Ha XOBb. To e
BaXXeH moanduumpaly puckos GakTop 1 3a passu-
TUETO Ha peauua CbphAeYHO-CbAOBY 3abonABaHNA
nocpencTBoM epekTa My BbpXy NMnuaHaTa obmaHa,
KOpOHapHaTa Ba30OMOTOPHa pPeakTUBHOCT, TPOM60-
UMTHATa arperauma v peavua nNpoviHenamaTopHM
dakTopu. B HacToALWOTO NpoyuBaHe ce yCTaHOBWY,
ye gbarorogmiwHuTe nywaym ¢ XObb n MC ca c goc-
TOBEPHO MO-BUCOKM KOHUeHTpauumn Ha CRP, koeTo
€ B CbOTBETCTBME C pe3ynTaTUTe Ha ApYru ronemm
nonynayuoHHo-6a3unpanHn nscneasaHus (3).

Makap MmexaHu3muTe, 0OyCNaBAWM Bpb3KaTa
mexgy Hannumeto Ha XObb n passutneto Ha MC
[la He ca HaMbJIHO M3ACHEHW, BCe NOBEYe HapacTBa
6pos Ha loKa3aTencTBaTa 1 3a posisTa Ha abpomu-
HaJTHOTO 3aTNbCTABAHE. To Ce acoummpa CUMHO Kak-
TO C OOCTPYKTVBHUSA, Taka U C PECTPUKTUBHWSA MO-
[en Ha yBpexpaaHe Ha 6enogpobHaTa BeHTUNaLmMA
(12), kaTo OKa3Ba MexaHUYeH epeKT BbPXY rpbaHa-
Ta CTeHa, HamansABa HeMHWA KbMMNIaAHC 1 BOAW A0
ocTcnabBaHe Ha AuxaTenHuTe MycKynn 1 pesyKuma
Ha 6enoapobHUTe 06emm B fonHKTE nobose (16).

OT gpyra cTpaHa HaTpynaHaTa MacTHa TbKaH Mpu
LieHTpasIHO 3aTNbCTABAHE € MeTaboNUTHO aKTUBEH
OpraH, KaTo HelHaTa Maca Kopenupa nosoxuTen-

In COPD patients we proved increased anthro-
pometric indices of overall and abdominal obesity
(BMI and WC), as well as significant changes in the
cardiometabolic parameters, compared to subjects
without bronchial obstruction. These results are in
accordance with other studies. In a big population
study among over 7300 subjects aged =50 years,
Lam et al. found that the risk of developing MS is
greater in patients with bronchial obstruction, and
from the five components of MS only the abdomi-
nal obesity is significantly associated with worse
lung function (11).

Like Marquis et al. (13) who showed that patients
with COPD and MS have increased levels of ab-
dominal obesity, triglyceride and blood pressure,
and lower levels of HDL-cholesterol compared to
the control group in, our study the combination of
chronic bronchial obstruction and MS is associated
with increased cardiometabolic risk and more pro-
nounced abdominal obesity.

A number of big population surveys, looking for
the association between the determinants of MS
and lung function found that the prevalence of
MS is increasing in patients with more pronounced
bronchial obstruction (9, 11). They showed that
from all 5 components of MS the abdominal obe-
sity and arterial blood pressure have the strongest
correlation with lung function, measured with
FEV1% predicted. These data are in unison with
the results from our study, which proves significant
association of WC, main predictor of MS, and in-
creased arterial blood pressure with the bronchial
obstruction in COPD patients with MS.

Smoking is a major factor which determines
the development of both COPD and MS. Smok-
ing is also a risk factor for developing a variety of
cardiovascular diseases via its effects on the lipid
metabolism, coronary vasomotor reactivity, plate-
let aggregation and a number of pro-inflammatory
factors. In the present study we established that
long-standing smokers with COPD and MS have
substantially higher levels of CRP which is in accor-
dance with the results of other population based
studies (3).

Even though the mechanisms determining the
relationships between COPD and MS are still not
well established, there are now increasing amount
of evidence about the role of abdominal obesity in
this process. It is strongly associated with both ob-
structive and restrictive model of lung ventilation
impair (12), mainly via its mechanical effects on the
chest wall, by reducing the compliance and lead-
ing to chest muscle weakness and reduction of the
lung volumes in the lower lobes (16).

But on the other hand the cumulated abdomi-
nal fat is metabolically active organ and its mass
correlates positively with the levels of circulating



HO C HMBaTa Ha UMpKynmpaLimTe npo-nHdnamatop-
HV aAVMOLUTOKMHM - UHTepneBKUH-6 (IL-6), TNFa 1
ap. (15). AounounTrTe Ha abaooMUHaNHaTa BuCLe-
pafiHa MacTHa TbKaH ca naeHTUdnLmMpaHn Kato oc-
HOBEH M3TOYHMK Ha Te3n GakTopu, KOUTO OT CBOA
CTpaHa nHayumpat nponssoacTsoTo Ha CRP oT xe-
natoumTuTe (8). B HACTOALLOTO NpPOyUYBaHe Ce ycTa-
HoBMXa nosuweHn H1Ba Ha CRP npu nauneHTuTe C
XOBb n MC, konto kopenupat 3Hauumo ¢ OT - pe-
3ynTaT, NOTBbPAEH 1 OT ApYrn cbobuieHua (19). Bce
olle He e HaMbJIHO M3ACHEeHa acoLmalmaTa Mexay
MOBULLIEHNTE HMBA Ha TO3M OCTPOda3oB MPOTEMH
n 6enogpobHata GyHKumA npu nHausnamn ¢ XOBB.
CobluecTByBaT M3C/efBaHUA, KOUTO NOKa3BaT Hanw-
UMETO Ha HeCbLUeCTBEHA 3aBUCUMOCT MeXAY aK-
TBHOCTUTe Ha CRP un 6enogpobHata GyHKUMA (4).
EnHOBpemeHHO C TOBa B NiTepaTtypaTa ce oTKpu-
BaT NPOyYBaHMA, AOKa3Balyy 3HauMmMaTa Kopena-
ums Ha CRP ¢ 6enoapobHata GyHKUMA, U3MepeHa
uype3 OEO1, KaTo cepymMHMTE My HMBA MMaT CUSTHA
nepavKTMBHA CTOMHOCT OTHOCHO Pa3BUTMETO Ha
XOBb npw nHamBman ¢ 6poHxmanHa obCTpyKumA
(5). Hawwute paHHM Cblo nokasBaT 3HauuTesHa
acoumauma Ha CRP ¢ 6poHxvanHaTa obcTpyKuma
npu nagmnsuan ¢ XObb n MC.

B nocnepgHnTe HAKONMKO rogvHu Gele npepno-
KEH TEPMUHBT ,XPOHUYEH CUCTEMEH Bb3NanuTesneH
cuHapom” (6, 7), KOMTO Moxe f1a 6bae fob6aBeH KbM
nnarHo3ata XObb. Ton ce cbcTtoun OT cnegHuTe KOM-
NMOHeHTW: Bb3pacT > 40 r, TioTioHonyweHe > 10 na-
KEeTOroAvHM, CUMMNTOMU U abHopMHa GenogpobHa
dyHKUmMA, cboTBeTcTBaLWM Ha XOBB, XpoHnuHa cbp-
[leYHa HeloCTaTbYyHOCT, MEeTaboNUTEH CUHAPOM U
nosuweHn H1Ba Ha CRP. HacToAwoTo npoyuBaHe e B
nofKpena Ha ynotpebaTta Ha TO31 TEPMUH, TbiA KaTo
nokasBa, ye MC e CbCTOAHME, KOETO Ce CpeLLla YecTo
npwv nauneHTn ¢ XOBb un ce acounmnpa ¢ abHopmMeH
KapAnomeTabonnTeH 1 Bb3nanuteneH npopus.
3akniouyeHune

HacToAwoTo npoyyBaHe nokassa, ye MC e yecTto
cpeLaHo cbcToaHmne npu naymeHTtn ¢ XObb, koeTto
ce acoummpa C MOBULLEH Bb3NanuTeNneH OTroBOpP
cnpamo nHamsugn ¢ MC 6e3 6poHxwmanHa o6CcTpyK-
umA. OTaenHuTe KomnoHeHT Ha MC 1 Haii-Beue
yBeNIMYeHOTO abJOMMHANMHO 3aTNbCTABaHe Ce aco-
Lmmpar ¢ BioleHa benoapobHa GyHKLUA.
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pro-inflammatory adipocytokines - IL-6, TNF-a
and others (15). Adipocytes from abdominal mass
tissue are identified as a major source of these fac-
tors, which induce the secretion of CRP from hepa-
tocytes (8). In the present study we found elevated
levels of CRP in COPD patients, presenting MS and
significant correlation with WC, which is confirmed
by other surveys (19). The association between
the increased levels of this acute phase protein
and lung function in COPD patients is still not well
elucidated. There are studies which showed incon-
sistent relationship between activities of CRP and
the lung function (4). At the same time there are
researches which proved significant correlation
between CRP and the lung function, measured by
FEV1 and it was shown that serum CRP levels have
a strong predictive value for the risk of developing
COPD in subjects with bronchial obstruction (5).
Our data also showed significant association of CRP
with bronchial obstruction in COPD patients with
MS.

In the past few years was introduced the term
“chronic systemic inflammatory syndrome” (6, 7),
which can be added to COPD diagnose. It con-
sists of the following components: age > 40 years,
smoking > 10 pack years, symptoms and abnor-
mal lung function corresponding to COPD, chronic
heart failure, metabolic syndrome and raised levels
of CRP. The present study is supporting the use of
this term, because it showed that MS is a common
condition in COPD patients and is associated with
impaired cardiometabolic and inflammatory pro-
file.

Conclusion

The present study suggests that metabolic syn-
drome is a common coexisting condition in COPD
patients, and is associated with increased inflam-
matory response compared to individuals with MS
and without bronchial obstruction. The compo-
nents of the syndrome, mainly increased abdomi-
nal obesity are associated with worse lung func-
tion.

. Naenoa [, VBanos 1., Tnoroscka 1. n cbaer. MetabonuTen curapom npu 6ontm ¢ XOBb. Tpetw kowrpec Ha b/IBb. 3-6 tou Moy 2010. C6opHuk ¢ abcrpaki abetp. N 44. cTp.78.

. Bazzano LA, He J, Muntner P et al. Relationsip between cigarette smoking and novel risk factor for cardiovascular disease in USA. Ann Intern Med 2003;138:891-7.

. Broekhuizen R, Wouters EF, Creutzberg EC, et al. Raised CRP levels mark metabolic and functional impairment in advanced COPD. Thorax 2006; 61:17-22.

. Dahl M, Vestbo J, Lange P et al. C-reactive Protein As a Predictor of Prognosis in Chronic Obstructive Pulmonary Disease. Am. J. Respir. Crit. Care Med., Feb 2007; 175: 250 - 255.
. Fabbri LM, Rabe KF. From COPD to chronic systemic inflammatory syndrome? Lancet 2007; 370: 797-799.

. Fabbri LM, Luppi F, Beghe B and Rabe K. Complex chronic comorbidities of COPD. Eur Respir J 2008; 31: 204-212.

. Fantuzzi G. Adipos e tissue, adipokines, and inflammation. J Allergy Clin Immunol 2005;115:911-919.

9. FunakoshiY, Hisamitsu 0, Shuichi M et al. Association b etween Airflow Obstruction and the Metabolic Syndrome or Its Components in Japanese Men. Inter Med 2010; 49: 2093-2099.

10. http://www.goldcopd.org/uploads/users/files/GOLD Report Revised 2011.pdf.

11. Lam KB, Jordan RE, Jiang CQ, Tho mas GN, Miller MR, et al. Airflow obstruction and the metabolic syndrome: the Guangzho u Biobank Cohort Study. Eur Respir J 2010; 35: 317-323.

12. Leone N, Courbon D, Thomas F, et al. Lung function impairment and metabolic syndrome: the ritical role of abdominal obesity. Am J Respir Crit Care Med 2009; 179: 509-516.

13. Marquis K, Maltais F, Duguay V et al. The Metabolic Syndrome in Patients With Chronic Obstructive Pulmonary Disease. Journal of Cardiopulmonary Rehabilitation 2005; 25:226-232.

14. Moebus S, Hanisch JU, Aidelsburger P, et al. Impact of 4 different definitions used for the assessment of the prevalence of the metabolic syndrome in primary healthcare: the German Metabolic

and Cardiovascular Risk Project (GEMCAS). Cardio-vasc Diabetol 2007; 6:22.

15. Poulain M, Doucet M, Drapeau V, et al. Metabolic and inflammatory profile in obese patients with chronic obstructive pulmonary disease. Chron Respir Dis 2008; 5:35-41.
16. Poulain M, Doucet M, Major GG, et al. The effect of obesity on chronic respiratory disease: pathophysiology and therapeutic strategies. CMAJ 2006; 179: 1293-1299.

17. RochaT. COPD: a disease with systemic inflammation. Rev Mal Respir. 2012; 29(4): 537-44.

18. The IDF consensus worldwide definition of the Metabolic Syndrome. © International Diabetes Federation, 2006.
19. Watz H, Waschki B, Kirsten A et al .The metabolic syndrome in patients with chronic bronchitis and COPD: frequency and associated consequences for systemic inflammation and physical

inactivity. Chest 2009 136: 1039-1046.

original
articles

CHRONIC INFLAMMATION AND
METABOLIC SYNDROME (MS)

IN PATIENTS WITH CHRONIC
OSTRUCTIVE PULMONARY DISEASE
(Copp)

Thoracic Medicine
Volume IV, Octomber 2012, Issue 3

Kopecnoxpenuus:

[-p Benu Kones Crpate

YMBAI,, (8. Mapuxa” EALl
Knuhuka no Muesmonorua

1 OTu3matpua

BapHa 9000, yn "Xp. CMupHeHckn” 1

Correspondence:

D-r Velin Kolev Stratev

UMHAT“St. Marina”

(linic of Pneumology and Phthisiatry
Varna 9000, 1“Hr. Smirnenski’str.

e-mail: velin_stratev@mail.bg



