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Anajau3a ¢akTopa pusuKa 3a pa3Boj aTepocKjaepo3e Koja 00J1eCHUKA KOjU

00J1yjy 01 XpoHUYHe 0oJiecTH OyOpera

CAXETAK

YBoa/umib: Jlocamamma HCIUTHBamba Cy IMOKa3zala Ja je aTepocKiepo3a 4ecTa,
ACUMIITOMATCKa KOMIUIMKAIlMja XpOHUYHE OojiecTH OyOpera, MpUCyTHA Y HEHOM DPaHOM
CTaANjyMy U TIPEAUKTOP j€ TeIIKUX KapIUOBaCKyJIapHUX KOMIUIUKAIIH]a.

[ume Hame cTyauje je OMo Ja ce HCTOBpeMEHUM ojpehuBameM KOHIIEHTpPAIH]je
Oomomapkepa  eHmorenHe  guchynkuwje ([L-1, IL-6, TNF-a, XOMOIMCTEUH,
MaJIOHWIIHAJIZIEXUT) ¥ CEPYMY, MEpemeM J1e0JbMHE WHTUMa-Mearja KOMIUIeKCa y 3Uy
KapOTUIHUX apTepHja, MPOLIEHOM CHCTOJIHE M JTUjacTOJIHEe (DYHKIIHjE JIeBe KOMOpE CpIia,
YTIBpAM 3HAa4yaj Ka0 M CEH3UTUBHOCT M CHEIU(PUUYHOCT OBUX OHOMapKepa 3a OTKPUBAE
aTepOCKJIepO3e y paHOM CTaAWjyMy XpoHW4YHe Oonectu OybOpera. ['ope HaBemeHa
HCIIUTHBaka CTBOPWIIA O yCIIOBE 33 OTKPUBAE CTaaHjyMa XpOHHUHE Oonectn OyOpera y
KOoMe OOJIECHHIIM MMajy HajBehH pU3HK O] pa3Boja aTepOCKIIEPO3e.

Marepujan U Merode HCTpakuBama: lCTpaxkuBame je CIOPOBEACHO IO THUITY
MpocreKTuBHE cTyauje mpeceka Ha 100 GonecHuka koju cy mpernemaanu y KaOuHety 3a
Heponornjy BojHomenunuHcke akamemuje-beorpam, kKoa Kojux je AWjarHOCTUKOBaHa
XpoHnyHa Oonect OyOpera. Y 3aBHCHOCTH OJ] CTEIIEHA jauWHE TJIOMEPYJICKE (UITparuje
0OJIECHUIIM Cy TIOJIEJb€HU y TET Tpyla, a KOHTPOIHY TPYIy Cy YMHWIM OOJIECHUIU ca
KITMPEHCOM KpeaTHHHHA > 90 mi/min/l,73m’. Kox cBUX GONECHHKA je MCIMTHBAH YTHIA]
creneHa OyOpekHe (PyHKIIMje Ha KOHIICHTpaljy OMoMapKepa eHI0TeNIHe TucyHKIHje y
cepymy  [npoumnbramaropuu — uurtokuHu  (IL-1, IL-6,TNF-0), = XOMOIIMCTEHH,
MaJOHWJIIUATICX U], yTUIA] KOHIEHTpaluje OnoMapkepa eHIOoTelnHe MUChYHKIUje Ha
ne0/bUHY MHTHMa-MeIHnja KOMIUIEKCA y 3UAYy KapOTHIHUX apTepHja, YTHIA] CTEleHa
OyOpexxHe (QyHKIMje Ha [e0/bMHY HWHTUMa-Meauja KOMIUIEKCa Yy 3HAy KapOTHIHHUX
apTepuja, CTENEeH MOBE3aHOCTH eXOKapAHOrpadCKUX MapameTapa CUCTOJIHE U JHjacTONHE
¢byHKIIM]e JIeBe KOMOpE Cplia M KOHIIEHTpallrje OnoMapKkepa eH10TelnHe AUCHYHKITH]e.

Pesynratu wucrpaxkuBama: [eHepanHo, pe3yiaTaTH UCHOUTHBama yKaszyjy Ha

Mel)ycoOHy TTOBE3aHOCT KOHIICHTpalldje OMomapkepa eHJoTelHe AUCHYHKIH]E Y CepyMy



(IL-1, IL-6, TNF-0, XOMOIIMNCTEHMH, MaJOHWIIUAIACXUI), AcOJbUHE WHTUMa-Meauja
KOMILIEKCA y 3UAY KapOTUIAHUX apTepuja, CUCTOJIHE U TUjacTosiHE (DYHKIIH]je JIeBe KOMOpe
cpma ca creneHoMm (QyHkiuje O0yopera. Ca omamameMm ¢yHKuHje OyOpera mosehaBa ce
KOHIICHTpallja MAJOHWIIHAIAEXHAa W XOMOIHMCTEHMHa Yy cepyMmy. YTBpheHa je
CTaTUCTMYKU 3HayajHa Kopenanuja u3mely koHueHtpanuja IL-/ u creneHa OyOpexHe
¢dysakyje (ca onagameM (yHKIMje OyOpera moBehaBa ce koHueHTpauuja IL-1 y cepymy).
Ca omamamem ¢yHknuje O0yOpera moBehaBa ce u ne0/bMHA MHTHMA-MeIHja KOMILUIEKCA y
3UIy KapOTHAHUX apTepHja. boiecHUIM ca y3Hampe1oBaaoM XpOHHYHOM OoJiecTu Oyopera
umajy Behu creneH 3a1e0sparba MHTUMA-MEIMja KOMIUIEKCa Y 31y KapoTHAHUX apTepuja,
y OJIHOCY Ha KOHTPOJHY Trpymny OoJIeCHWKa W Tpymy OOJEeCHHKAa ca OJlaXXuM OOIHIIMa
xpoHunuHe Oonectn Oyopera. CrerneH ¢yHKIuje Oyopera yruue Ha (yHKIIH]Y JIEBE KOMOPE
cpua. Ca omanamem ¢yHknuje OyOpera moBehaBa ce u Opoj OoJeCHUKA ca JUjaCTOJTHOM

TUC(YHKITNjOM JIeBE KOMODE.

300r BeJNMKE Y4YECTAJIOCTH TMATOJOUIKUX BPEIHOCTH OMOMapkepa eHJOTEIHE
mucyHKIMje U KOa OoJeCHUKA 0e3 aTepOCKIECPOTHYHUX MPOMEHa, HhHUXOBa MO3UTHBHA
MpeIMKTUBHA BPEIHOCT (MOTBpAa 000Jbema) je y KopekTHoM orcery (80-92,6%), amu je
MOTyhHOCT OTKpHBama OojecHHKa 0e3 aTepoCKICPOTUYHHUX MPOMEHAa OUTHO yMameHa
(meraTuBHA MIpeIUKTHBHA BpeaHOCT ce kpehe y omncery ox 0 no 33,3%). Crora ce unHu 1a
CY HEOINXOJHHU JIOJIaTHU HAMOpH y OOJACTH MPETKIMHHUYKUX W KIMHUYKUX UCIIHTHUBAHA
Kako OM ce TPOHAILIM CEH3UTUBHHUJU W CHCIU(PUIHH]H OMOMAapKEpH 3a OTKpPUBAHE

aTepOCKJIEpO3e y PAaHOM CTaIUjyMy XpOHUYHE Oonectu OyOpera.

3ak/pyuak: PaHO OTKpHBame aTepOCKIEpO3e CHPEYMSIo OM M YCIOPHIIO HAaCTaHAK
TEIIKUX KapUOBACKYJIApPHUX KOMIUIMKAIIMja KOJ OBUX OOJECHUKA YMMeE OU ce 1M000JbIINa0

KBAJIUTET, AYKMHA )KUBOTHOI' B€Ka N CMAabUJIN TPOIIKOBHU JICUEHA KACHUX KOMHHI/IKaHI/Ija.

Kibyune peum: arepockieposa, OHMOMapKepH €HIOTENHE TUCPYHKIMje, MHTUMa-

MeJrja KOMIUIeKC, OyOperxkHa OoJIecT.



Analysis of risk factors for the development of atherosclerosis in patients

with chronic kidney disease

SUMMARY

Background/Aim: Recent studies have shown that atherosclerosis is common and
often asymptomatic complication of chronic kidney disease, present in its early stages and

is a predictor of serious cardiovascular complications.

The aim of our study was determination of the concentration of biomarkers of
endothelial dysfunction (IL-1, IL-6, TNF-a, homocysteine, malondialdehyde) in serum,
measuring the intima-media thickness of the carotid artery wall and assessment of systolic
and diastolic left ventricular function, and determination of the importance, sensitivity and
specificity of these biomarkers for the detection of atherosclerosis in the early stages of
chronic kidney disease. The above tests also would create conditions for the detection the
stages of chronic kidney disease in which patients are at greatest risk of developing

atherosclerosis.

Materials and methods of research: The study was conducted as a prospective cross-
sectional study in 100 patients with chronic kidney disease, examined in the ambulatory
department of Nephrology Military Medical Academy of Belgrade. Depending on the level
of GFR, patients were divided into five groups. Control group consisted of patients with a
creatinine clearance > 90 ml/min/1.73m2. In all patients, the influence of renal function on
the degree of concentration of biomarkers of endothelial dysfunction [proinflamatory
serum cytokines (IL-1, IL-6, TNF-a)], homocysteine, malonildialdehid, the impact of the
concentration of biomarkers of endothelial dysfunction in the intima-media thickness of
the carotid wall artery, the influence of the degree of renal function on the intima-media
thickness of the carotid artery wall, and the corelation of echocardiographic parameters of
systolic and diastolic left ventricular function and concentrations of biomarkers of

endothelial dysfunction were investigated.

Research results: Overall, the our results indicate the connection between
concentrations of biomarkers of endothelial dysfunction in serum (IL-1, IL-6, TNF-a,
homocysteine, malondialdehyde), intima-media thickness of the carotid artery wall,

systolic and diastolic left ventricular function with the degree of kidney function. With the



decline of renal function, there is increases in concentration of malondialdehyde and serum
homocysteine. Also, there is a statistically significant correlation between the
concentrations of IL-1 and a renal function (with declining kidney function increases the
concentration of IL-1 in serum). With declining kidney function, there is also a increase of
the thickness of the intima-media complex in carotid arteries. Patients with advanced
chronic kidney disease have a higher degree of thickening of the intima-media wall in the
carotid arteries, compared with the control group and the group of patients with milder
forms of chronic kidney disease. The degree of renal dysfunction affects the function of the
left ventricle of the heart. Decrease of renal function increases the number of patients with

diastolic dysfunction of the left ventricle.

Due to the high incidence of pathological levels of biomarkers of endothelial
dysfunction in patients without atherosclerotic lesions, their positive predictive value
(confirmation diseases) is in the correct range (80 to 92.6%), but the ability to detect
patients without atherosclerotic lesions is reduced significantly (negative predictive value
is in the range of 0 to 33.3%). Therefore, it appears that additional efforts are needed in the
field of preclinical and clinical studies in order to find a more sensitive and specific

biomarkers for the detection of atherosclerosis in early stages of chronic kidney disease.

Conclusion: Early detection of atherosclerosis would prevent and reduce the
occurrence of serious cardiovascular complications and improve the quality, length of life

and reduce the cost of treatment of late complications in these patients.

Key words: atherosclerosis, biomarkers of endothelial dysfunction, intima-media

complex, renal failure.
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Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

1. YVBOJI

XpoHuvHa 60secT OyOpera je BeTuKH 3IpaBCTBEHH ITpodieM y 1ienoM ceeTy. OHa ce
neunumie kao omrteheme rpahe m /mmm Qynkmuje OyOpera, Koje Tpaje HajMame TPH
Mmecena (> 3 mecena) (1, 2). Ha xpoununy 6onect OyOpera ykasyje jadrHa TIIOMEpYIICKe
durrpanmje JGF < 60 mi/min/1,73m’ y nepuony myxem ox tpu Mecena (1, 2). To je crame
KOj€ KapaKTepullle HemoBpaTHO omreheme TkMBa OyOpera, Koje MOCTENEHO IOBOIU 10
nopemehaja HETroBUX EKCKPETOPHUX, METa0ONMYKMX W eHAOKpHHUX ¢yHkuuja (1).
XponuuHa 6osect OyOpera je mporpecuBHa, a ca onajaameM pyHkuje OyOpera jaBibajy ce
OpojHe KOMIUTHKAIM]e, oJ1 KOojux HajBehn 3Haua) nMmajy kapauoBackynapHe 6omuectu (1). Jla
OM ce chpedyno HacTaHaK XpOHWYHE OojecTw OyOpera, BeoMa je BaXXHO Ja C€
NIPaBOBPEMEHO OTKpUjy (aKTOpH pHU3MKa 3a IEH pas3Boj, NPOTpPecHjy M HACTaHAK
koMmrutukarmja (1).

3HavajHU TTOKa3aTesbu omrehema OyOpera cy MUKpoanOyMuHypHja, IpOTEUHYpHja U
naroyionku ceauMeHT Mokpahe (1, 2). MukpoanoymuHypHja ce AedrHUIIE Ka0 KOJTUIHNHA
anoymuna y mokpahu oz 30-300 mg/24h. 3nyuuBame andbymMmuHa MOKpahoM y KOJHUUHH
> 30 mg/24h je nmoBe3zaHo ca moBehaHUM PU3UKOM O] MPOTPECHjE U pa3BOja KOMILIUKAIIM]a
XpoHnuHe Oosiectu OyOpera (TOKCHYHO JI€JCTBO JIeKOBa, ToBehaH pu3uK Of
KapJIMOBacKyJapHUX OoJjiecTH, HWH(EKIH]je, KOTHUTUBHHM Tmopemehaj, merabonmuke u
eHokpuHe kKomrunkamnuje) (2). Ilporennypuja ce aedunuine Kao U3IydnBamke MPOTEHHA
Mokpahom y komuuman > 300 mg/24h (1, 2). 3HauajHa MpoTEUHYpHja ce AePUHUIIE KAo
M3JIyYHBamke TpoTenHa Mokpahom y kxomwmuwmam > 1,0 g/24h (1, 2). Ilporemnypuja
HepoTckor panra ce AedUHUIIE Kao CTENEH M3IydHBama mporernHa Mokpahom > 3500

mg/24h (1, 2).



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

Xponuune 6onectu OyOpera cy Ha ocHoBY JGF ml/min/1,73m2 nonessene y mer

cranujyma (Tabena 1).

Taobena 1. Knacugukayuja xponuune do1ecmu oyopeza

Craaujym Omnmuc JGF ml/min/1,73m’
l. Omrreheme Gybpera ca HopMamHoM witn 1JGF >90
2. Omreheme OyOpera ca 6marum cMamemeM JGF 60 - 89
3. Omreheme OyOpera ca ymepeHuM cMambemeM JGF 30-59
4. Temko cmamemwe JGF 15-29
5. Tepmunanna cnaboct Oyopera <15 (unmu gujanusa)

JGF - jaunHa riioMepysicke GuiaTpanmje.

VY uuiby paHOr OTKpHBama XpOHHWYHE OosiecTH OyOpera HEONMXOJHO je TO3HaBaE
dakTopa 3a moBehan pu3MK OJ pa3Boja xpoHuuHe Oosiectu OyOpera. [ToBehan pusuk of
pa3Boja XpoHHMYHE OoJjiecTH OyOpera mMajy oco0e ca apTepHjCKOM XHUIEPTEH3U]OM,
nujabeTec MEeTUTYCOM, CUCTEMCKUM OOJIECTUMA, KapIMOBACKyJapHUM 00JIeCTUMa, CTapHje
on 60 roguHa, aHaMHE30M O MPETXOAHMM OonecTMMa OyOpera m MokpahHUX myTeBa,
MO3UTUBHOM TOPOAMYHOM aHaMHE30M o Oosectuma OyOpera, H3NOXKeHE oapeheHuM
JIEKOBMMA M PAIMOKOHTPACTHUM cpeacTBuma (3, 4).

3a paHO OTKpHBame OojecTH OyOpera HEONMXOIHO jeé KOPUCTUTH OJaroBpeMeHO
cienehe MeToze: Mepeme apTepeprjCKOT KPBHOT MPUTHCKA, oapehuBame alOyMuHypuje u
NpOTeHHYpHje, Tperyies ceauMeHTa Mokpahe, onpehuBame KIMpPEeHCa EHJIOTEHOT
KpeaTUHHHA | mperien Oyopera m MokpahHHX IMyTeBa YJITPa3ByKOM M JAPYTHMM METOJaMa
Bm3yamzanje (3, 4). Ox HajBeher 3Hauaja 3a paHO OTKPUBAKHE XPOHUYHE OOJECTH
OyOpera jecte oapehuBame MUKpOaTOyYMUHYpPH]j€ U KOHIICHTPALlja KPEaTHHIUHA Y CEPYMY.
bybopexna ¢ynakiuja (JGF) ce u3pauynasa y3 momoh oarosapajyhux ¢opmyina, Ha OCHOBY
KOHIICHTpAallMje KpeaTHHUHA y cepyMmy. Y OKBUPY CKpHUHHHTa KOpHUCTe ce (opmyie 3a
M3padyHaBame KIHpeHca kpearmHuHa. Hajuemthe ce kopuctu dopmyna Coccrofta n
Gault-a. Tlocnenwux roguna kopuctu ce MDRD dopmyna (Modification odf Diet in Renal
Disaese) (2):

Coccroft - Gault jennavyuna:

JGF (ml/min) = {[ (140- crapoct) x TenecHa maca x 1,228]/SCr} x 0,85 3a xeHe.

Kmupenc kpearnnuHa wuspauyHat mnpema ¢opmynun Coccroft-Gault-a  tpeba

KOPHTOBATH TIpeMa roBpmrHHA Tena (1,73/m?).
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Ckpahena MDRD jennauunna:

JGF ml/min/1,73 m* = 186 x (SCr/88,4) "*'** x ( crapoct) ™ x 0,742 3a xeHe.

SCr = KOHIIEHTpaIja CepyMCKOT KpeaTHHHHa y cepymy y umol/l. CrapocT ce
M3pakaBa y ToJIMHaMa, a TeJieCHa Maca y kg.

XponuuHa Oonect OyOpera MMa TEHAEHIU]Yy MOTOpIIama TOKOM BPEMEHA, a HEeHU
TJIAaBHU HUCXOJOW CY: TPOTPECHBHU Tybutak QyHKumje OyOpera M pas3Boj 3aBpUIHOT
cTaavjymMa XpoHHYHE Oosiecth OyOpera, pa3Boj KOMIUIMKAIH]ja XPOHUYHE OO0JIECTH
OyOpera, o1 Kojux HajBehu 3Ha4Yaj ©Majy KapaAHOBacKyJIapHe Oosectu (2).

[Tporpecuja xponuune 6osiectu OyOpera ce nedunuiie kao cmamewe JGF > 25 % y
OJTHOCY HAa TIOYETHY BPETHOCT 3a CBaKM CTaaujyM XpoHWYHe Oosiectu OyOpera. bpsa
nporpecuja ce nebuHMImE Kao cMmameme JGF 3a > 5 ml/min/l,73m’ romuuime
(> 5 ml/min/1,73m’ 3a mect Meceln yKOIHKO je modetHu HuBo JGF < 60 ml/min/1,73m’)
(2).

Crenen mporpecuje XpoHW4He OojecTu OyOpera 3aBUCH OJf IpuUMapHe O0IecTH
OyOpera u of mpHUCYTHUX (DaKTOpa pU3MKa 3a OMaJarmke jadyuHe TIIOMEPYJICKe (uiITpaimje
(xumepreH3uja, MPOTeHHYpPHja, xurnepnunuaemuja). Ca cmamemeM 0poja GyHKIIMOHATHUX
HedpoHA J0Na3u 0 KOMIIEH3aTOpHE XHUmepTpoduje M XureppuiaTpaiuje MpeocTantnux
He(dpoHa, a TO AONPHHOCH Pa3Bojy MPOTEHHYpHje, KOja Jajbe OoBoaM 10 ommTehema
TyOyna, 3amajbemha U OXHbaBakha MHTEPCTUIYjymMa OyOpera, HehpOCKIEpo3e W Jajber
npomnaaama HepoHa (2).

Xponuuny Oonect OyOpera mpaTe OpojHE KOMIUIMKAIMje, a Haj3HAdajHUje Cy:
apTepujcKa XWIEpTEeH3Wja, aHeMHja, MaJHyTpulgja, nmopemehaj MuHepansa W KOIITAHOT
TKUBa, HEypOIaTH]a, CMakEeH KBAJTUTET )KMBOTA U KapAnoBacKyaapHe komrutukamnuje (1).

Jleueme xponmyHe Oonectn OyOpera 3aBHCH O] CTaJWjyMa XPOHHYHE OOJIECTH
OyOpera. [Ipumapna mpeBeHIIMja 3a pa3BoOj XpOHUYHE OoJjiecT OyOpera ko 0OJIECHHKA ca
noBehaHUM pPU3MKOM YKJbydyje CTpaTerHjy 3a ONTHMAJIHY KOHTpONy (akTopa pH3UKa.
CekyHaapHa TpeBeHIHja Koj 00JIeCHUKA KOJ KOJUX Ce TUjarHOCTHKYje XPOHUYIHA OOJIECT
OyOpera mma 3a IUJb JIa CIIPEYH MPOTPECH]y M Pa3BOj KOMIUIMKAIIMja XPOHUYHE 00JIeCTH
OyOpera. CexyHaapHa TpEBEHIM]ja YKJbY4dyje ONTHMAIHY KOHTPOJY (akTopa pU3MKa 3a
nporpecujy XpoHuuHe Oosectu OyOpera, oa kojux Hajpehu 3Hauaj MMajy ONTHMAalHA
KOHTpOJa KpBHOT TMPUTHCKA, Mporeunypuje (O6mokama RAAS-a) u MeTaboNMMUKUX
napameTapa (ri1yko3a, MokpahHa kucennaa, MeTaboIMuKa auao3a, rucaunuaemuja) (1).

Kop GonecHuka ca 4eTBPTUM CTaljyMOM XpoHUYHE Oonectn 6yopera (JGF = 15-29

ml/min/1,73m?), y cknamy ca MEIMIMHCKAM MHIMKAIMjaMa BPIIH Ce IIPUIPEMa GONeCHHKa
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3a Jedeme MeronaMa 3a 3aMmeHy (yHKIuje OyOpera, a koj OOJECHHKAa ca 3aBPIIHUM
CTaaujyMOM XpOHHYHE OosecTd OyOpera 3amouuie JeUemhe MeToJama 3a 3aMeHy
¢dbynkumje OyOpera (MHIMBHAYyaIU3allMja U ONTHUMHU3AIM]ja U3a0paHOT METOJa JIeUueHha 3a

3ameny (ynkiuje oyopera (1).

1.1. Xponuyna Oosect OyOpera - daxKkTop puU3MKa 01 Ppa3Boja
KapaHOBAaCKYJapPHUX 00J1eCTH

XponuuHa Oomect OyOpera mpencraB/ba BakaH (HaKTOp pH3MKA 3a Pa3Boj
KapJIMOBaCKyJapHUX OOJIECTH: aHTMHA TMEKTOPHUC, WH(APKT MUOKapjaa, cpuaHa ciadocCT,
MOXKJIaHU yaap, 6onect nepudepHux aprepuja.

Pusuk oz pazBoja KapauOBacKyJIapHUX O0JIeCTH KOJ O0JIeCHUKA KOju 00Iyjy 0]l XpOHUYHE
Oonectu OyOpera je y TO3WUTHUBHO] KOpENalMjH Cca CTaJAMjyMOM XpPOHWYHE O0JIecTH
OyOpera. Ca omamameM jauuHe TIIOMepyJicke ¢GuiaTpanuje moBehaBa ce pu3uK o1 pa3Boja
KapauoBacKyIapHuX 6osectu (5-6).

dakTopu pHU3MKa 3a Pa3Boj KapJAHOBACKYJIApHUX O0JIeCTH KOJ OOJECHHKA Ca XPOHUYHOM
Oornectu OyOpera ce MOTY MOACIUTH Y B IPpyIe: TPAAUONNOHAIHU U HETPAAUIIMOHATHU.
VY TtpamunuonanHe (akTrope pu3MKa 07 KapIUOBAaCKyJapHUX 00JiecTH KOj OOJIECCHHKA ca
XpOHUYHOM OoJiectu OyOpera ce yOpajajy: apTepHjcKa XUIIEPTEH3H]ja, XUTICPIUIHACMH]a,
aujabeTec MEJHUTYC, TOja3HOCT, MyIIEHhE IUrapera, cMambeHa (HU3MYKa aKTUBHOCT.
CMmameme ¢pyHkuuje Oyopera KapakTepHIle 1ojaBa U HOBUX HETPaIUIIMOHATHUX (akTopa
pU3MKa 3a pa3BOj KapAWOBACKYyJapHHX OOJIECTH: aHEMHja, OKCHUJATUBHH CTpeEC,
XHUIIEPXOMOIMCTENHEMHU]a, TTOBehaH HUBO aCHMETPHYHOT JUMETHIAPTHHUHA Y CEpyMy,

MUKpouHamaiuja, xunepdocdaremuja (CeKyHIapHU XUTIEpIIapaTUpeonu3am) (5-6).

1.2. TpaguuuoHaaHu (PaKTOPU PU3MKA 32 POrPecUjy XPoHUUYHEe 00J1eCTH
OyOpera u pa3Boj KapaAuOBAaCKYJapPHUX 00JIeCTH

1.2.1. XunepreHn3uja

XunepreHsuja je 3Ha4yajaH (aKTOp pU3MKA 3a Pa3BOj M IMPOTPECHjy XPOHUYHE
Oonectu OyOpera m pas3Boj KapauoBackyidapHux Oosiectu (7). Y XpoHU4YHO] Oonectu
OyOpera Haj3HauajHUju (HAKTOPH 3a pa3BOj apTEPUjCKE XHUMEPTEeH3Hje cy: omrTeheme

eKCpelje HaTpHujyMa, aKTUBaIfja PeHUH-aHTHOTEH3WH-aJII0CTEPOH CHCTEMa, aKTUBAIlH]ja
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CUMIATHYKOT HEPBHOT CHCTEMa, CMameHO cTBapame NO, mnoBehano ocnobahame
€H/I0TEJIMHA U Ba30KOHCTPUKTOPHUX MpocTarianauHa (7).

VY xponnuHoj 6osecTu 6yOpera XunepTeH3nja Jo0Boau 10 nmoBehama XuapocTaTcKor
MPUTHUCKA Y TJIIOMepyJuMa npeoctanux HedpoHa (omrehena ayroperynamuja ahepeHTHUX
apTeproja) ITO 3a TMOCIEAWI]y MMa pPa3Boj TJIOMEPYJICKE XHUIEPTCH3Hje H I10ja4aHo
WCTUCKAKkE U HAKYIJbAKkE MPOTEHHA IUIA3ME y ME3aHTHjyMy H JIYMEHY MPOKCHMATHHX
TyOyna. AKTHBaIlMja ME3aHTHjYMCKHX hemuja 3a mocneauIly uMa 0XKubaBame TIIoMepya ,
a moBehaHa M TIpoIyKeHa pearicopIiinja MpoTenHa Y EMUTETHUM henrjama TpOKCUMaTHUX
TyOyna J0BOIM JO CTBapama M ocjobahama Ba30aKTUBHUX, IPO3ANaJbeHCKUX U
MPOOKHJBHUX MeINjaTopa (0XKUbaBamke TYOyTOUHTEPCTHIIH]YMA) (8).

Jleueme apTepmjcke  XHUIEPTEH3HWje CE€ CHOPOBOAM  HE(PapMaKOJIONIKOM U
dbapmakosiomkoMm TepanujoM. Hedapmakosomka Tepanuja XulepTeH3Uje YKIbydyje:
MpeCTaHaK Myllema, Mojadyany (GU3NUKy aKTUBHOCT (IIeTHa y Tpajawy of 30 MuHyTa, IeT
yTa HENEJBHO), CMameme TenecHe Mmace (BMI = 20-25 kg/m’), pectpukumja yHOCA
Hatpujyma [< 90 mmol/24h (< 2,0 g/24h), mto oarosapa ynocy NaCl < 5 g/24h],
OrpaHUYEHE YHOCA ajKoxoJjia (He BUIIE O] IBa CTaHAap/aHa muha 3a MyIIKapIe, OJTHOCHO
HE BUIIIE O] jeIHOT cTaHaapaHorT nuha qHeBHO 3a kene) (9, 10). YV okBupy ¢apmakoionike
Tepanuje, Kao JEKOBU IMpBE JIMHU]jE KOPUCTE ce OJOKATOpH KOHBEpTa3e aHTMOTEH3HWHA |
(ACE7) wim 61okaTopy perentopa 3a aHTHoTeH3uH 2 (ARB), a IUJbHU apTePUjCKU KPBHH
nputucak Tpedba na je < 130/80 mmHg. Kontpannaukanuje 3a npumeny ACEI/ARB cy

TpyaHoha, OunarepaiHa CTEHO3a pEHAHUX apTepuja u xunepkanuemuja (9, 10).

1.2.2. Illlehepna GoJect

[lehepna Gonect je jemaH ox Hajuemhux y3poka 3aBPIIHOT CTaMjyMa XpPOHUYHE
Oonectu OyOpera. Xpouuuna Oomect OyOpera (mujaberecHa Hedpomaruja) je
MHUKpOBacKyJiapHa Komrukanuja mehepae 6onectu (11, 12). Xponnuny 6osect 6yOpera
y ckiony mehepHe 0oJecTH KapakTepHile Mmep3ucTeHTHa andoymunypuja > 200 pg/min y
HajMame JIBa O] TPU y3acTOIHA y30pka MOoKpahe, mprCyCTBO qujabeTecCHe pETHHOMATH]E, Y
OJICYCTBY KJIMHMYKUX U JTaOOpaTOPHjCKHX MOAaTaka o ApyruM Oonectuma OyoOpera (13,

14).
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JaBmpa ce kon 30-40% OGonecHuka koju 0omyjy on mehepHe 6onectu tun I, u xkox 25-
50% OonecHuka koju Oomyjy ox mehepue Gonectu tum 2 (11, 12). Ilpupomau Tok
nujaberecHe HedpomaTHje KapakTepuile ce moBehameM apTepHjCKOT KPBHOT MPUTHCKA,
omajameM TIoMepylicke Quirpanuje npubamxHo 12 ml/min/ TogunImke U BUCOKUM
PHU3UKOM 32 Pa3BOj KapAMOBACKYJIapHOT MopouauTeTa u Mopranureta (13).

Kopx 6onecnuka koju 6omyjy ox mehepue 6onectu nmopehana KOHIEHTpalKja rIyKo3e
y KpBH JaoBoau o omrehema riaomepyna u TyOyinomHTepcTunmjyma. IloBehana
KOHIICHTpalldja TiayKo3e ctuMynwuine rnoehany tpanckpumniyjy mHbopmaimone RNA 3a
tpanchopmuinyhu daxrop pacra 6era 1 (TGF-S1) y me3anrujymckuM henmjama, Kao H
noBehano crBapame U ocinobahame mpoTemHa BaHhenWjcKOT MaTpuKca (KojareH Tuml 4,
(UOPOHEKTHH, JIAMHHUH M Jp.). TO 3a MOCIenauIily MMa pa3Boj TIIOMEPYIOCKIepo3e U
HarnpeoBame AujadetecHe HedponaTuje (14). 3aBpiIHUA MPOU3BOIU TIIMKAIM]E MPOTEHHA
CTUMYJIHINY eMuTeNHe henuje mpokcuManHuxX TyOyla J1a mojadyaHo cTBapajy u ociobahajy
TGFjg;, K0ju UMa BaXkHY YJIOTY U y IIpOIecy OKuJbaBama TyOynountepcrunujyma (15). Ha
OCHOBY Mop(doiomknx W (QYHKIIMOHATHUX MCIUTHBama pa3Boja jaujabeTecHe
HeponaTuje, pazauKyje ce€ TeT CTaAujyMa: CTaAujyM XeMOJMHAMCKHX IpOMEHa
(xunep¢unrpanyja TIOMEpyNa), CTaAWjyM CTPYKTYpHHX HpoMeHa (xumeprpoduja
rJIoMepyna), CTaaujyM HMHIMIIMjeHTHE nujaberecHe HedpomaTtuje (MUKpoanOyMHHYpH]a,
3ame0spana 0azamHa MeMOpaHa riaoMepynia, yBehan Me3aHrujyMm, XujaanHo3a apTepHoia),
CTaAWjyM KJIMHUYKU MaHU(pecTHe aujadeTecHe Hedpomnartvje (mpoTenHypHja, HePPOTCKH
CHHJIPOM, CMalbehe jaunHe TIIoMepyJIcKe (uiTpalyje, HoayJapHa TIIOMepYIOCKiIepo3a -
Kimmelstiel-Wilson-ova riomepynockiiepo3a, OJBajambe€ CTOMAJIACTUX IMPOJYKEeTaKa
mojgonuTa on OazanmHe MeMOpaHe TIioMepysda, arpoduja TyOyha, OXHIbABaHkHE
TYOYJTOMHTEPCTHIIN]yMa) u 3aBPIIHA CTaJujyM OyOpexxHOT omrehema
(TIoMepyocKiepo3a, OKubaBame TyoyaonHTepetunjyma) (16-20).

[lTehepna Oonect je ¢akTop pu3MKa 3a pas3Boj aTepocKiepo3e. ATepockiepos3a
KOpOHAapHUX, LepeOpaaHuX M MepudepHux apTepuja OAroBOpHA je 3a mpubamxHo 80%
Mopranurera u 75% xocnutanuzanuja OojiecHUKa KOju 001yjy ox mehepHe Ooiectu u
nujaberecHe HedponaTuje (21).

Kontpona rimkemuje, KpBHOT MPUTUCKA, NMPOTEHMHYPUj€ M HHUBOA JIMIHAA CY OJ
BEJIMKOT 3Hauaja y CIpedaBamy Olajama jaunHe TiioMepylicke ¢uurpamnuje. 3060r Tora je
HEOIXO/ITHO HAIIPaBUTH CTPATETH]y 32 PAHO IHjarHOCTHKOBAKE U CIIpeUaBame I1jabeTecHe

Hedponatuje (22).
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Kon Oonecnuka koju Oomyjy ox mehepHe Oomectu tinm 1 u Tum 2, crpora
TJIMKOperyaiyja ocTBapeHa MPUMEHOM WHTEH3UBHpaHe MHCYIUHCKe Tepanuje (/I[T-PEN,
WHCYJIMHCKA TyMIia) CIipedyaBa pa3BOj M YCIOpaBa HAMpEIOBamkE IMOYETHE IUjabeTecHE
Heponaruje. [IpenopydyeHa BpeaHOCT TIMKOIM3UPAHOT XEMOTJIOOMHA Ko OOJeCHUKA ca
nujabetecHoM Hedponatujom Tpeba na usHocu HbAI < 7% (22, 23).

Haj3nauajuujy ynory y ycnopaBamy Mporpecuje XpoHuuHe oonectu OyOpera nma
OJoKazla peHUH-aHTHOTeH3MH CHCTeMa OJIOKaTOprMa peHHHA, KOHBEpTa3e aHTMOTeH3nHa |
/Uy OJIOKaTopruMa pelenTopa 3a aHTHOTeH3WH 2 W ONTHUMalHa KOHTPOJIA apTePHjCKOT
KpBHOT IpUTHCKa (23-25).

[{usbHM KpBHH TPUTHCAK KO OOJIECHWKA Ca HEKOMIUIMKOBAHOM XHUIEPTEH3UjOM
Tpeba na oyne < 140/90 mmHg, xon GonecHuka ca aujaderecom u Gonectuma Oyopera <
130/85 mmHg n < 125/75 mmHg xon GonecHuka ca nmporeunypujom > 1,0 g/24h (26, 27).

XurmonpoTemHCKa UCXpaHa KoJ| O0ecHrKa ca ArjabeTecHOM He(dporaTujoM cMamyje
MPOMYCTJBUBOCT 0a3aimHe MeOpaHe IriioMepysa yTU4e Ha MHTPArjiOMEPYJICKH MPUTHCAK H
cMamyje xuneppuirpanujy u mporennypujy. Kom OoyiecHMKa y cTaaMjymy TOYETHE
nujaberecHe HedpomnaTvje (MHUKpOATOYMUHYpH]ja) NUJETETCKH YHOC MPOTeWHa Tpeba aa
uznocu 0,8 g/kg/nan (28-30). Huzak aujeTeTcku yHOC MPOTEHMHA JOBOIW A0 3HAYAJHOT
CMamemha NMPOTEHHYpHje W yCIopaBama Iporpecuje XpoHudyHe Ooiectu OyOpera (29).
JlueBHu yHOC Kamopuja Tpeba nma Oyae ox 30-35 kcal/kg/nan. Heomxomno je mpaTuTh
napamMeTpe HyTPUTHUBHOT CcTaTyca. YKOJHUKO JIohe 10 pa3Boja MaTHYTPHUIIUj€ HEOITXOIHO je
noBehatu JHEBHH yHOC Kanopuja u yHoc miporenHa (30).

XurepiurnonpoTeNHEMH]ja je He3aBUCcaH (pakTop puU3MKa 3a Mporpecujy aujadberecHe
Heponartuje. bonecauim koju Oomyjy on nujaberecHe Hepponatuje U mMajy nosehany
KOHIIGHTpAaIlMjy YKYIMHOT XoJjecTepoia (ykymHu xonectepon > 7,0 mmol/l) m LDL
X0JIecTepoia UCIosbaBajy yop3anu ryoutak 0yopexse ¢pynkmuje (31, 32).

Huso LDL xonecrepona kox OoiiecHuKa ca aujabeTecHOM HedporaTujoMm Tpeda na
uszHocu < 3,4 mmol/l, anBo HDL xonectepona > 1,3 mmol/l (upeanno > 1,5 mmol/l), auBo
YKyIHOT XoJiectepodia < 5,2 mmol/l, a tpurimuepuaua < 1,7 mmol/l (31). Kox 6onecarka
ca BHCOKMM pH3UKOM (AujabeTec MENUTyC, XpOHHMYHa OojecT OyOpera) WU KOX
OonecHuka ca kopoHapHoM Oonemhy cpia, npema ETF (Europen Task Force) nusbHu HUBO
LDL xonectepona tpeba na Oyne < 3 mmol/l, a nmpema NCEP (National Cholesterol

Education Program) smernicama < 2,6 mmol/l (32-35).
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1.2.3. Xunepaunuaemmja

VY xponnuHoj 6onectu OyOpera mopemehaj merabonm3ma JTumuaa HacTaje Kama ce
jaunHa TIOMepyicKe (uiTpaumje cMamH ucrox 50 mil/min/l,73m’, npumapHO 360T
CMameHE aKTUBHOCTH €H3MMa KJbYYHHUX Y MEeTab0IM3MYy JIMIU/AA [JIMIIONPOTEMHCKA JIUIa3a
(LPL), xenatnuHa numasza tpurimnepuna (HLT), TenuTuH X0oJIecTepoll anuiaTpancdepasa
(LCAT)] (36). AxTUBHOCT eH3MMa ce CMamyje 300T JejcTBa ypPEMHUjCKUX TOKCHHA,
CEeKyHJIapHOT XHUIlepHapaTUPEOUan3Ma, CMalbeHe OCETJbUBOCTH Ha MHCYNIWH U moBehaHe
KOHIIeHTpanuje anonunonporenHa C-3 (36-38).

IIpBe mpomene y MeTa0onM3My JHMIIKAA HACTajy KaJa Ce jaunHa TJIOMEpYJICKe
duarpaumje cMamu ucrox 30 ml/min/l,73m’, ornenajy ce y cMamerby ogHoca ario A-I/ amo
C-3, aro C-2/ano C-3 u ano E/ano C-3, a riaBHE KapaKTEpUCTHUKE TOT mopemehaja cy:
noBehana koHueHTpanuja Tpuriunepuaa VLDL nunonporewna, IDL nunomporenHa u
munonporenHa (a), ykymHu xoinectepon u LDL xomecrepon mokasyjy TEHACHIH]Y Ka
HOpPMAaJTHUM BpEIHOCTHMA, JIOK je KoHueHTpaija HDL xonecrepona cmamena (37, 38).

VY maronomkuM ycioBuMa, 300r moBehaHe NpPOMYCTJHMBOCTH 0Oa3aiHe MeMOpaHe
riiomMepyia, J0ja3u 10 HaKyIJbamka JIMMONPOTeHHA Y Me3aHrujymy. To u3aszuBa omreheme
henmnja me3anrujyma, WHUXOBY npoiudepaijy, moBehaHO cTBapame W JIEMOHOBAHE
npoTenHa BaHheNWjCKOr MaTpukca W pas3Boj riaomepynockiepoze (31, 39, 40). Ha
MOBPIIMHU ME3aHTHjYMCKHX henuja J0Ka3aHo je MPUCYCTBO CHEIU(PHYHOT PEeLenTopa 3a
LDL gnunonporeune. BesuBamem 3a cnemuduunu peuentop, LDL TUNONpOTEWHU
CTUMYJIAINY TPAHCKPHUIIIIH]Y TeHa U c-fos c-jun, mTO 3a MOoCIeauIly uMa mpoudepamujy
me3anrujymcknx hemuja (31, 39, 40). Takohe, LDL IUNONPOTEHHH MOJICTUIY
Me3aHTHjyMcKe henuje na TojayaHo CTBapajy MpOTEHMHE BaHNEIUjCKOr MaTpHUKCa,
MOHOITUTHU XeMoTakcuuHu npoteuH (MCP-1), tpombomuTHu (aktop pacra (PDGF) u
eagorenun-1 (ET-1) (31, 39, 40). Ocnobohenn MenujaTtopu Aenyjy XEMOTAKTHYHO Ha
MOHOIIMTE, CTUMYJIUIIY CTBapame W JIEMOHOBAaWkE MPOTEHMHA BaHNENMjCKOT MaTpUKca H
pa3Boj rmomepynockiepo3e (31, 39, 40). OxkcumoBanu LDL nunonporeunu (oxLDL)
CTUMYJIAITY oclioOahamke peHrHa U3 jykcTarioMepyiackux henuja, a moBehano cTBapame u
ocrnobahame aHTMOTEH3MHA 2 JONPHHOCH JaJheM HaIpeaoBamy XPOHHYHE OO0JecTH
OyOpera (41-44).

VY maronomkuM ycioBuMa, 300r moBehaHe MpOMyCTJ/HMBOCTH Oa3anHe MeMOpaHe

roMepyia, aojasu 1o nosehane unrpanuje HDL w LDL nunonpoTenHa U 10 BUXOBOT
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HaKyIJbamka y JIYMEHY INpOKCUMaHUX TyOyna. Enurtenne henuje mpokcumamHux TyOysa
nojadyaHo pearcopOyjy (GUIATpOBaHE JHUIMOMPOTEHHE, a TO 3a TOCIEAHWIYy UMa HHUXOBY
aKTHUBAIM]y, TOjavyaHO CTBapame M ociobahame enmorenuna-1. Enmorenun-1 ucnospaBa
XEMOTAaKTUYHO JIEJCTBO HA  MOHOLMTE/Makpodare, H3a3WBa  Ba30KOHCTPUKIU]Y
nepuTyOyJICKMX Kamwiapa, HCXEMH]y M II0jauaHO CTBapame CJIO0O0JHHMX paauKaia
KHCEOHHKA, KOjU TPOIECOM JIMMUAHE TMEpPOKCUAAlUje JOINPHHOCE OXKHIbABAY
TyOoynounTepctunujyma (40, 44, 45).

[Topemehaj merabonmm3ma mnumuma Kox OOJECHUKA ca XPOHUYHM OosecTuma
OyOpera JOBOJM 10 TIpOrpecHje XpoHUdHe Ooectu Oydpera u pa3Boja aTepoOCKISPOTKCHX
KapMOBAacCKyJIapHUX KOMIUIHKauja (46, 47).

VY nedemy XUINEpPIUNHUACMHje TPUMEHA Tpernapara CTaTUHA Yy XPOHUYHO] OOJIeCTH
OyOpera cragujyma 1 u 2 je 6e30emana. Komx GoslecHMKa KO KOJHX j€ CTaaujyM XPOHUYHE
Oonectu OyOpera 3, 4 Wiy 5 MPUITUKOM MPOIKCHBaKka Tpenapara CTaTHHa y 003up Tpeda
y3eTu U BUX0Be (apmakomomnike kapakrepuctuke (48). o3y pubparta, koju ce yriaBHOM
Meraboymmy y OyOpery Tpeba CMamUTH y 3aBUCHOCTH OJ jJauWHE TJIOMEPYJICKE
dbuntpanuje. [Ipema npenopykama NKF' (National Kidney Fouindation) xon 00iecHHKa ca
JGF og 60 - 90 mi/min/1,73m’, no3a penodubpara ce penykyje 3a 50%, ko1 GOIECHUKa ca
JGF on 15-59 ml/min/1,73m’ 3a 75%, a xon Oonecuuka ca JGF < 15 ml/min/I, 73m’u
OoJiecCHUKa Ha XeMOJHjaIi31 HUje WHIWKOBaHa ynoTpeba henodubdpara (48) .

Tepanwmjcka cTpareruja 3a jeuewme nopemehaja Mmerabonusma JUNUIa y XpOHUIHO]
6onectn OyOpera Tpeba na omoryhu ocTBapuBame HUIBHUX BpeaHoctd LDL w nonHDL
xonecrepona [LDL < 2,6 mmol/l (LDL < 100 mg/dl), nonHDL xonectrepona [non HDL <
3,36 mmol/l (< 130 mg/dl) (49, 50). Kon OGonecHuka ca XpoHWYHOM OojecTu OyOpera
(cramujym 1, 2 u 3) Kol KOjUX je JAOKa3aHa KOpOHApHA apTepHujcka OOJECT, ITUJbHU HUBO
YKYITHOT XoJiectepotia Tpebda ma oyme < 4,0 mmol/l, a LDL xonecrepona < 2,0 mmol/l.
AnekBaTHa KOHTpoJa mopemehaja MeTabonu3Ma IUMUA CIpedaBa MPOTPECH]Y XPOHUYHE
Oonectn OyOpera u pa3BOj aTEPOCKIEPOTCKUX KapAMOBACKyJapHUX KOMIUIMKauuja (49-

51).

1.2.4. Xunepypukemuja

IToBehana xkoHIEeHTpamMja MokpahHe KucenmuHe Yy cepyMy (XuIepypuKemuja:

KOHIICHTpalja MokpahHae kucenune y cepymy > 7,0 mg/dl xon mymikapana u > 6,0 mg/dl



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

KOJ JkeHa) je (akTop pu3HWKa 3a TPOTPECHjy XpoHWYHE Oojectu OyOpera W pasBoj
KapanoBacKymnapHux Oojectu (52). McnuTtuBama mokasyjy na ko 25% OonecHHKa KOjH
0oiyjy oI THUXTa J0jda3d A0 pa3Boja mpoTteuHypuje, kox 50% OonecHuka ce pas3BHja
XxpoHuuHa 6onect OybOpera, a kox 10-25% OonecHuKka f07a3u U 10 3aBPIIHOT CTaaAHjyMa
XpoHu4He Oonectu Oyopera (52).

[ToBehana koHleHTpanuje MokpahHe KHCENMHE y cepyMy yTude Ha omreheme
OyOpera. MokpahHa kucenuHa, y BHAY KpHCTaia (MOHOHATPHjyM ypaT) JCTOHYje c€ Yy
IMCTATHAM JIeJIOBUMa Ca0MPHUX KaHaTWha M MHTEPCTHIHNjYyMY MEIyJe, a CBE TO MPaTH H
peaknuja 3anasbema. (53, 54). To omreheme je omucaHo Kao XpOHHYHA ypaTHA
Heppomnaruja - CUN (Chronic Uric Nephropathy) wmu CUAN (Chronic Uric Acid
Nephropathy) (52, 55). IloBehana koHIeHTpanuja MoOKpahHe KHCEIMHE IOBOAM JO
omrehema pyHKIHje eHIoTeNa (CMambeHo cTBapame NO), 10 akTHBAIM]e JTOKaTHOT RASA-
a y OyOpery, moBehaHOr OKCHOATHBHOT cTpeca, adepeHTHE apTepHOIONaTHje
(mponudepanuja rinarkux mummhaux henuja 3uga adepeHTHE apTepuoie, I0jayaHo
ocnobahame MCP-1 (monocyte cemoattractant protein-1) u uHQWITpaNMja 3HUAA
aprepuona Makpodaruma) (mperiaomepyricka aprepujcka Oomect) (52, 55). 3amebipame
3uga adepeHTHHX apTepHuosia IMOACTUYE pa3Boj IMPErJIOMEpyJICKe BacKylomaruje, Koja
JIOBOJIM JI0 UCXEMH]j€ Y TIOCTIIIOMEPYJICKO] MUPKYIANUjU U moacTude omreheme OyOpera
(52, 55). Mokpahna kwucenuHa y moBehaHO] KOHIIGHTpallMjH IOBOJM M IO pas3Boja
KapauoBackynapHux — Oonectn  (mopemehaj  Qynkmmje  enporena,  cTUMYyJanuja
OKCHJATHBHOT CTpeca, Ba3OKOHCTPUKLHMja, HH(Iamanuja, omteheHa ayroperynamnuja
uepedpannux aprepuja) (56).

Jleyeme xumepypukeMHje ce€ cacToju y NMPUMEHH aJIONypHUHOJIA U PEKOMOWHAHTHE
ypaTHe okcumase. lcnuTtHBama cy TMoKa3aia Ja TNpUMEHa aJloypuHOJa CMambyje
KOHIICHTpaIlijy MOKpahHe KHCEIIMHE Y CEpyMY U YCIIOpaBa MPOrPEeCcHjy XpOHUIHE O0JIECTH

OyOpera (52, 53, 55).

1.2.5. T'oja3HocT
[Ipema mnomamuma Ceetcke 3apaBcTBe opranusamuje-WHO (World Health

Organisation) Toja3sHOCT ce ae(pUHHIIE Ka0 HHACKC TelecHe Mace - BMI > 30 kg/m’ (1). Y

CBeTy, NpEBaICHIMja rojasHHX ocoba (MHIEKc TeiecHe Mace - BMI > 30 kg/m’) ce

10
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npamatudHo noBehasa, a cBe je Behu Opoj u rojasHUX 0co0a, ca MHIEKCOM TEJIECHE Mace
> 40 kg/m’ (54).

['ojaznocT mpeacTaBma GakTop pu3MKa 3a pa3Boj U MPOTPECH]y XPOHUIHE OOJIECTH
OyOpera u KapuoBacKyJapHUX 000Jberba (54).

I'ojaznoct Moxe na noBene 10 omrehema OyOpera AUPEKTHUM W UHAWPEKTHUM
nejctBuma (57-59). YV nmupexTHa AejcTBa crazajy XeMOJUHAMCKE MTPOMEHE Y TIIoMepyIuMa
(rmomepyncka xurnepdunaTpamnuja) cMameH Opoj HedpoHa, JEjCTBO aAWIOKWHA (JICTITHH,
pe3ucTrH), moBehaHa aKTUBHOCT PEHUH-aHTHOTEH3MH-AJIOCTEpOH cuTema (RAAS), a y
MHIMPEKTHA JIEjCTBA CIA/ajy: XUIMEPTEH3Uja, XUICPIUIIUAECMUja, METa0OIMYKN CUHIIPOM,
XHIepypuKeMuja, nujaderec Menutyc u sleep apnea (57-59). Ko rojaznux ocoba, Tauan
MEXaHW3aM HacTaHKa TJOMepyJcke xumepduiarpainuje, HHUje HajjacHUjU: ToBehaHa
AKTUBHOCT CHUMIIATUYKOT HEPBHOT CHCTEMa, CHCTEMCKAa apTepHjcka XHIIepTeH3Hja,
BazoaMiaTanyja adepeHTHUX apTepuosia (MHTEPriIoMepyJlicKka XumepTeH3uja) mnoehaHa
aKTUBallMja PEHUH - aHTMOTCH3MH-aJIOCTEpOH cuctema (mopemehaj paBHOTExke m3Mehy
AQHTHOTCH3WHA 2 W OCOBWHE aHTHOTEeH3WH (54-60), Ba3OKOHCTpUKIHja ePepeHTHUX
apTepuoa, ucxeMuja u omreheme TyOyJIOMHTEPCTUIIN]yMa, TI0jayaHa CeKperuja ¢pakropa
koju moactuuy anruorene’y (VEGF- vascularendotelial growt factor), mnosehana
CeKpelja JIENTHHA U PEe3UCTHHA, CMambeHa KOHIIGHTpalllja auIIoOKuHA Y CepyMy, CMambeH
opoj Hedpona (57-59).

OCHOBHM TIPUCTYN JIeYCHY T0ja3HOCTH CE€ CacTOjH Y CMamemy TeJIeCHe Mace
OonecHUKa (pecTpUKIMja YHOCa XpaHe, XUpYypLIKa HHTEpPBEHLHUja - gastric bypass) u
OJoKaIM peHUH aHTHOTEH3MH-ANA0CTepOoH cucteMa. Ko rojasHux ocoba je HeomxoaHa H
ONTUMalTHA KOHTpOJIa KPBHOT IMPHUTHUCKA, MOKpahHe KHCENWHE, TIMKEMHje W JIMMUAA Y
cepymy (60) .

Kon rojazaux ocoba ca mpoTemHypHjoM HEe(PPOTCKOT paHra Koje HUCY aJeKBATHO
OJrOBOpHWJIE Ha MPETXOAHO NPUMEHECHY Tepanujy W Koje HMajy omagame (yHKIHje
OyOpera, Tpeba pa3sMOTPHUTH JICUCHE Yy CKJIAIy Ca alrOPUTMOM Jieuerma OOJIeCHHKA ca
puMapHOM (POKaTHOM CErMEHTHOM rioMepyrockiepo3oM (60). Penykiinja TenecHe mace
n Onokama RAAS-a 3HA4ajHO CMamyjy H3IYYHBAHkE MPOTEMHA MOKpahoM KOJ Toja3HUX

oonecHuka (60).
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1.2.6. Ilymeme uurapera

[Tymeme murapera ce yopaja y rpymny TpaauIlMOHATHUX (DaKkTopa pu3MKa 3a Pa3Boj
KapJIMOBacKyJapHUX 000JbeHha KO/ 00JIECHUKA ca XpOHUYHOM Oonect Oyopera (61).

Mexanusmu omrtehewa OyOpera wu3a3BaHM MyIICHEM LUTapera MoOry OuTH
XEMOJMHAMCKH U HEXEMOJMHAMCKH. Y HEeXeMOJWHaMCKe MexaHu3Mme omrehema OyOpera
ce yOpajajy: mopemehaj ¢dynkuumje enmorennux henuja, aktuBamuja ¢akTopa pacra
(aarnoreH3uH 2, eHnoTenuH-1, Tpanchopmumyhu dakrtop pacta 6era TGFf3;), TOKCUYHO
nejcTBo Ha enurtenHe henuje OyOpeknux TyOyna, moBehaHa arperanuja TpomOolMTa,
omrehen Merabonu3aM JHUIONPOTEMHA U TJIMKO3aMHMHOIJIMKAaHA W WHCYJIMHCKA
pesuctenmuja (62, 63).

HcnutuBama mokasyjy JAa HUKOTHH CTHMYJIHUINE Tpoiudepannjy Me3aHTH]yMCKHUX
henuja u cTBapame (PuUOpPOHEKTHHA, a TO MMa 3HAYajHY YJOTY Y MPOTPECHjH XPOHHYHE
O6omectn OyOpera. ExcmepuMeHTaliHa UCHHMTHBama IOKa3yjy Ja HUKOTHH Yy
ME3aHTHjyMKUM henrjama cTUMysuine ctBapame u ociodahame TGFB;, koju nma rmaBry
yIory y oxusbaBamy 0yopera u 8-epi-PGEF20, mokazarespa munuaHe nepokcuaamuje (62,
63). Y xemMonMHAMCKe MEXaHH3ME CIajajy: MojayaHa aKTMBHOCT CHUMITATUYKOT HEPBHOT
cucTeMa, Koja 3a MOCJIEIUIly UMa IojauHo ociobahame KaTexolaMHHA U3 NepudepHux
HEPBHHUX 3aBpIleTaka U Meaysie HanoyoOpera. [loBehaBa ce KoHIIEHTpaIMja KaTexoJaMuHa
y cepyMy, IlojaqaHo ce ociobaha peHuH, 1ojadaHo ce cTBapa u ociobalha aHTMOTEH3HH 2, a
CBE TO 3a IMOCIEAWIy MMa pa3BOj CHUCTEMCKE U TJOMEpYJCKE XHIIEpPTEH3HUje, pa3Boj
MUKpOAIOyMUHYpH]je U IPOrpecujy XpoHuuHe 6onetu Oyopera (62, 63).

[IpecTtanak mymema CcMamyje H3TydnBamke anOymuHa MoKpahoMm, crpedaBa
MPOTPECHjy XpOHUYHE OosiecT OyOpera u crpedaBa pa3BOj KapJAHOBACKYJIApPHUX OOJECTH

y OBOj TIOMyJIAllju OOJICCHUKA.

1.3. HerpaguuuoHajauu (pakTopu pU3MKa 3a pa3Boj KaApAHMOBACKYJIAPHUX
0oJsiecTH KO/ 00JIECHMKA Ca XPOHMYHOM 0oJiecTH OyOpera

Herpagumuonanau Qaktopu pusuka 3a pa3BOj KapJAHOBACKyJapHUX OOJECTH KOI
OojecHMKa ca XpOHWYHOM OoJjiecTh OyOpera cy IOBe3aHH ca omafameM (QYHKIH]je
OyOpera. Mory OuTH MeTa0OJIMYKU: MHUKpOMH(IaMaIfja, XUIEPXOMOLUCTEHHEMH]a,

noBehaHa KOHIIEHTpalWja AaCUMETPUYHOr JUMETHJIAPTHHHMHA, OKCUJATUBHH CTpEC,

12



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

MaJTHYTPUIIMja W CEKyHJIApHH XHWIIePIapaTUPEOUaAN3aM) M XEMOJAMHAMCKH (aHEeMHja,

pereHIja HaTpUjyma u Boze) (2, 5, 6).

1.3.1. Anemnja

Anemuja je 3HayajaH (aKTOp pPU3MKA KOJU JONPUHOCH Pa3BOjy W HaIlperoBamy
XpoHHYHE ciaboctu OyOpera W (akTop je puU3MKa 3a HAacTaHAK KapJAHOBACKYJIApHUX
o0ospema (64-66).

AHemHja je BeoMa yecTa KOMIUIMKaIMja Ko OOJIeCHHKA ca XpOHMYHUM OojiecTuMa
OyOpera, a jaBiba ce KoJ 0OJIECHHKA ca XpOHUYHUM OoJiecTuMa OyOpera, Kaaa je KIHMpeHC
€HJIOTEHOT KpeaTuHWHa wucrnox 60 ml/min/],73m2. Kon OonecHuka ca KIMpeHCOM
eHIOreHOT KpeaTHHuHa Behum ox 50 mil/min/l,73m’, anemuja je 3actymmena ca 25%. Ca
HampeoBamkeM CTaJWjymMa XpOoHHMUYHE Oojectu OyOpera pacrte Opoj OoJsiecHHKaA ca
aHeMHjoM. Y 4eTBPTOM CTaJAMjyMy XpOHUYHE OonecTu OyOpera aHemuja je MpUCyTHA KO
87%, a y npeko 90% xon OojecHMKA ca 3aBPIIHUM CTaJdjyMOM XpPOHHUYHE CIaboCTH
OyOpera W OHMX KOJU OTHOYHIY JICUCHE PEJIOBHUM MOHAB/BAHUM XeMmojnujanu3ama (67,
68).

I'maBHU y3pok aHemmje Koja OOJIeCHMKA ca XpOHHYHHM OoyiectTuma OyOpera jecte
HejocTatak epurpornoernHa. Eputponoerun (Epo) je raukonporenH Mojiekyscke mMace 34
kDa, xoju je HeomnxoaH 3a mpoaudepanujy henuja npekypocopa eputrporuTHe jio3e (69).

AHem#ja je He3aBHCaH (paKkTOp pU3MKa 3a MPOTPECH]y XpoHUUYHE Oonectn OyOpera u
KapJMOBAaCKYJIapHUX KOMIUIMKalKja. AHEMH]ja, TIPEKO XUIIOKCHje U OKCUIATUBHOT CTpeca,
JTOMPUHOCH TIPOTpECcCHju XpoHHYHE Oonectu OyOpera. XWIOKCHja M OKCHUIATUBHU CTPEC
ctumynumry (pudbpodriacte MHTEpPCTHIIMjymMa OyOpera 1a TmojadaHo CTBapajy MPOTEHUHE
Banhenujckor marpukca. [loBehano cTBapame W HaKyIlJbamke NPOTEWHA BaHheHjcKor
MaTpukca y HMHTEpCTUIMjyMy OyOpera, wuMajy 3a TOCIEIUIy OKHJbaBambe
TyOyJIOUHTEpCTUIIMjyMa. XHIIOKCHja Takohe yMmamyje CTBapame MeTaJonpoTenHasa,
eH3MMa Koju pasrpal)yjy mpoTenHe BaHheIMjCKOT MaTpukca M moBehaBa mcmosbaBame
Oyiokatopa MetanonpoTenHasza, 1IMP-I. CBe TO uMa 3a TOCIEIUIY OXHWJbaBaHE
TyOyJIOUHTEPCTUIIMjyMa, TPOIPECUBHUA I'yOMTAaK MHTEPCTHUIIM]YMCKHX Kalluiapa, YMETambe
BaHhenMjckor Marpukca usMelhy nepuTyOyJICKHMX Kamuiapa M TyOyna, JOBOAU [0
ucxemujckor omrtehema henuja TyOyna, pasapama TyOyna, cMameme Opoja HedpoHa U

MIPOTPECUBHOT OlaJlamka jadnHe riomepyicke gurrpanuje (70, 71).
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Anemuja  (HealekBaTHa OKCUTEHAallMja TKHBAa) JOBOJM JO  aKTHBAIHje
XEMOJMHAMCKUX M HE-XeMHJIMHAMCKHX aJalTallMOHUX MexaHu3ama. He-xemoannHamcka
ajanTanyja yKJjbydyje ToBehaHO €HJOreHO CTBapame epuTponeThHa U mnoBehame
KoHIeHTpanuje 2,3-mudocdornuiepara y epuTpouTMa. XEeMOJIUHAMCKH aJanTallioOHu
MEXaHU3MH C€ YKJbYUyjy KaJa je KOHIeHTpanuja xemorsioduna - Hb < 100 g/l, a wuxoBa
aKTHBallMja WMa 3a mocienuiy onrepeheme seBe kKomope BoidymMeHOM (moBehan
IIMjacTOJTHY CTPEC 3HJIa JIeBe KOMOPE) TOBOAHM 10 IMIOCTAaBJbaha HOBUX CapKOMepa y HU3Y H
noBehama yHyTpalImer aujaMmerpa JieBe komope. llporec numartaiuje JieBe KOMOpE
noehaBa CHCTONMHHM CTpec 3HWjaa JeBe KOMope, a MoBehaH CUCTOIHM CTPeC MOJACTHYE
napajesgHoO MMOCTaBJbakbe€ HOBHX CapKOMepa, IpU YeMy J0Jla3u 10 3a/1e0sbama 3Hja JeBe
KOMOpE W pa3Boja EKCIEeHTpu4yHe xumeprpoduje yneBe komope. Kox omnrepehema neBe
KOMOpE BOJIYMEHOM, 3a/ie0Jbarbe 3u/1a U XUMeTpoduja JeBe KOMOpE HACTa]y CEKYHIapHO U
MMajy 3a MOCIENIly CMabEemhe TeH31]e 311a JIeBe KoMope y cuctonu (72).

Kopekuuja anemuje y mpeaujalu3HOM IEPHOAY CIpedaBa MPEoOIMKOBAEkE JIEBE
komope. Y wximHHYK0] crynuju CREATE (Cardiovascular Risk reduction by Early
Anaemia Tretment with Epoetin beta) noka3aHo je 1a paHa KOpeKIja aHEeMH]j€ ClpeyaBa
xunepTpodujy JeBe KoMope U KapInoBacKyIapHu Mopouauter (69).

[ToBospan edexaT KOpeKIUje aHEeMHje MPUMEHOM EpUTPONOETHHA M IOCTU3AE
nuJbHOT XeMoryioonHa > 110 g/, mpahena je perpecujom xumneprpoduje JeBe KOMOpe y
TOKY IIECT MECEIIH O] 3al0YNbamba TEPAMHje EPUTPOTIOCTHHOM (69).

CKpuHHT 32 IMjarHOCTUKOBakEe aHEMHje KO/ OOJEeCHUKA ca XpOHUYHUM OojiecTuMa
OyOpera Tpeba OTImOYETH KaJa KIUPEHC CHIOTCHOT KpeaTWHWHA TaaHe wucrmopn 60
ml/min/1,73m’ (73, 74).

[Ipema NKF-DOQI (National Kidney Foundation) cMmepHUIIaMa €pUTPOIIOSTHH
Tpeba MPUMEHUTH KOJI OOJIECCHHKA ca XPOHMYHOM ciabomrhy OyOpera Koj KOjuxX je HUBO
xemarokputa Het < 30% (auBo xemornobun - Hb < 100 g//), a mussHu HUBO Hcet Tpeba na
uszHocu 33-36% (Hb = 110-120 g/I) (74). llpema EBPG (Europen Best Practice Guideline)
CMepHHIlaMa, KoJ OoJIeCHHKAa ca XpPOHMYHHUM Oonectmma OyOpera, ca NpPUMEHOM
epuTpornoeTHa Tpeba 3armovyeTn kajaa KoHneHntpamnuja Hb magne ucnon 110 g/l (74). Tlpe
MIPUMEHE ePUTPOINIOCTHHA HEOMXOHO j& YpaJAuTH MOHUTOPHHT I'Boxkha y opranmsmy. Taj
MOHUTOPHUHT YKJbydyje onapehuBame KOHIEHTpanuje (QepuThHa y cepyMy (IoKa3aTelb
MONyHEHOCTH Jnernoa TBoxkha), 3acuheme TpanchepuHa rBokhem - TSAT (komumumHA
reokha Koja LEPKyNMINE V IUIA3MK (MHAMPEKTHH IOKasaTelb MHKopmoparmje Fe’ y

upBeHe kpBHe hemmje) (75). bonecHunmMa Koa KOjuX Ce€ OUjarHOCTHKYje aHeMHja Tpeda
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HaJI0KHAAUTH rBOkhe, Tako Aa HUBO (eputuHa y cepymy Oyne usnan 100 ug/l, a 3acuheme

tpancpepuna reoxxkhem - TSAT uznan 20% (75).

1.3.2. Kapauo-peHaJIlHU aHeMMja CHMHIAPOM: e€THONATOreHe3a, KINHUYKHU
3Ha4aj U Jieyemwe

Kapano-penanau anemuja cuaapom (CRAS) je KTMHUYKH CHHIPOM, KOjU C€ CacToju
W3 TPU KIIMHWYKA CTama (aHeMHja, XpOHUYHA 3aCTOjHA CpUaHa ci1aboCT, XpOHUYHA O0JIeCT
OyOpera), TJie CBaKO KIIMHHYKO CTame MOXE Jla JOBEJE A0 pa3Boja U HalpeaoBama JIpyra
nBa (76, 77).

AHem#ja je He3aBHCaH (PaKTOp pU3WKaA 32 HANPEIOBakHE XPOHUYHE CpUaHe cIabocTh
1 XpOoHHUYHE O0oJiecTH OyOpera, a pe3yJiTaTh MeTa-aHalln3e KIMHUYKUX CTYIu]a TTOKa3yjy Aa
je aHeMHja ¥ He3aBUCaH (PaKTOp pU3HKA 32 HEMOBOJHAH MCXO]] OOJIECHUKA KOjU 0O0IYyjy O
XpoHH4HE cpuaHe ciaboctu (78). PaHo oTKpuBame aHeMHuje M NpaBOBPEMEHa IpUMEHa
onromapajyher jgedema ycropaBajy HalpeI0Bame CpuaHe U OyOpexHe caboCTH, CMamby]y
CTOMy MOpPOMIUTETa M MOPTAIMTETa W TOMPaBJhajy KBAJIUTET >KUBOTA OOJIECHHWKA ca
KapAHO-pPEHAIHUM CUHIPOMOM (76-78).

Pe3ynraTy KIMHMYKUX MCIHUTHBAamKa MOKasyjy jAa je mopemehaj ¢yHkuuje OybOpera
CHa)KHHjH TpeiBrul)ay HEMOBOJHHOT MCX0/1a O0NIeCHUKA KOju 00JTyjy 0 cpuaHe ciabocTu, y
OJTHOCY Ha ejeknnony (ppaxujy wm NYHA dyakuaunonanny knacy (79).

VY3pomu 3a HacTaHaK aHEeMHje KoJ OOJeCHUKAa KOju OO0yjy O XpPOHHUYHE CpyaHE
caboCTH ce€ MOTY MOJENUTH y TpHU Tpyle: HelocTaTak I'Boxha, CMameHO CTBapame
EpUTPOIIOETHHA, PE3UCTEHITNja Ha JejcTBO eputpomnoetuHa (78-82). Hegocratak reoxha je
npucytan kox 20% OonecHHKa KOju 00Jyjy O XpOHHWYHE cpyaHe claboCTH, a TJIaBHU
y3pOIlM 3a HEroB HACTaHAK Cy: CMameHa pearncoprirja rBokha 300r OTOKa CITy3HHIE
TracCTPOMHTECTUHAIHOT TpakTa, moBehaH ryOutak rBokha 300r OKYITHOT KpBapema
(mocnenuiia y3uMama aHTHATPETAlMOHEe W aHTHUKOArylaHTHE Teparuje), CMameHO
ocrnobahame rTBOXKha W3 gemoa y opraHusMy 300r MHUKpouH(amanuje (MeaujaTopu
3anasbera) U moBehanor cTBapama xenmuanaa y jetpu (78-82).

CrBapame eHIOTeHOT epUTPIOeTHHA (TJIMKOMPOTENH MOJIeKyJcke mace 34 kDa) je
CMarmbeHO 300T XpoHmuHe Gonectu Gyopera (JGF < 60 ml/min/l,73m’) amu u 360r nejcTBa
MearjaTopa 3anabema (MHTEPICYKHH-6 U (akTop Hekpose Tymopa anda-TNFa) (78-82).
CMameHO J1ejCTBO €pUTPOIIOETHHA Ha EPUTPOLIUTHY JIO3Y Y KOCTHO] Cpku (Tponudepannja

u nudepennmjanuja henvja mpekypcopa epuUTPOIMTHE JI03€) Y XPOHUYHO] CIa0OCTH CplIa,

15



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

HacTaje 300T XpOHUYHE MUKpOUH(pIaMaIije (1ejCTBO MeaujaTopa 3anabema) U yrnorpeode
MojeIMHUX JieKoBa (OJIOKATOpU KOHBEpTa3e aHTMOTEH3WHA |, OIOKaTOpHW perentopa 3a
anruoteH3uH 2) (78). Y nomatHe dakTope 3a pa3Boj aHEMH]E y XPOHUYHO] cIabOCTH cpiia
crazajy XeMmoauaynuja 300T BHIIIKa TEYHOCTH, CMamkeHa arncoprirja GoJiHe KUCEITHHE U
ButamuHa B12 (78). Anemuja onrepehyje 1eBy KOMOpY BOJIyMEHOM (ToBehaH 11jacToIHU
CTpecC 3uja JieBe KOMOpE) M BPEMEHOM JIOBOJIH J0 pa3Boja M Mporpecuje cpuaHe ciabocTH

(80, 81).

1.3.3. OxcugaTuBHH CTpeC

OxkcumatuBHU cTpec (HaKTop pU3UKa je 3a MIPOrpecujy XpoHuUyHe Oosiectu OyOpera u
pa3Boj arepockiiepo3e. OKCHIATUBHU CTpec ce neduHuine kao omreheme TKUBa HACTAIO
300r mopemehaja paBHOTE)e U3Mel)y TIPo - ¥ AHTHOKCUIATHBHUX cucTema (83-85).

Crapuja xuBOoTHa 100, nujaberec MENUTYC, XPOHWYHU HH(IAMAaTOPHH CTaTyc,
YPEMUjCKH MUJbE, U CMambeHEe aKTHBHOCTH aHTU OKCHJATUBHHX MEXaHHW3aMa yTUYy Ha
noBehan okcugaTuBHU cTpec (83-85).

MonoHykI1aepHu (MOHOIIUTH, MaKkpodarv) u mnoaumMopdonykieapHu (HeyTpodum)
(aronuTH Cy rJIaBHO MECTO CTBapama CI000JHUX paJuKana KHCEOHUKA, MPOLECHMa KOjH
cy nocpenoBanu cucreMoM NDPH oxcupiasa, KOju MOJIEKYJapHU KUCEOHHK MPETBapajy y
cynepokcunau aHjoH (0;). CynmepokcuaHu aHjoH pearyje ca okcuaoM (NO) mpu demy
HACTajy BUCOKO TOKCHYHHU MPOAYKTH a30Ta, MepoKCHUHUTPUT (ONOQO) a3otHm cTpec (86-
88). Xuapokcu paauKaid OATrOBOPHM Cy 3a OpojHa TOKCHYHA JejcTBA YKJbydyjyhu
pasrpaamy Junuaa henujckux memOpana, arperanyjy nporeuna u omreheme DNK (83-
85).

Hacramaxk u  pa3Boj arepockiiepo3e 3aBUCH  OJf paBHOTexke u3Mehy
nporuH(IaMaTOPHUX, aHTHHUH(IAMATOPHUX M AHTUOKCHUIATHBHHX MEXaHH3aMma 3allTHTE.
Cno0omHU pafWiKalld WrPajy BaXKHY YJOTY Yy MATOJIOTHjH BACKYJIApHUX 000JbEHa, TaKO
mTO J0BOJE 10 okcuaanuje LDL-a u 1o cTBapama rmiakoBa (Galle n capagauiu, 2006.
ronuna). Oxcupanuja LDL-a noBogu nmo mopemehaja ¢dyHkmuwje eHmoTena, a TO 3a
MOCIIEANITY MMa Pa3Boj Ba30KOHCTpHKITH]je (86).

ABOTHHM OKCHJ C€ HENPEeKHIHO CTBapa y EHAOTENHUM henMjamMa M MMa 3alITUTHO
JIEJCTBO Ha KapJauOBacKyjlapHH cucTeM (Ojokupa mpoiudepainnjy BacKyJlapHUX TIATKO-

mumuhauX henuja, arperabuaIHOCT TPOMOOIUTA W aIXe3M]y MOHOIIMTA 3a €HIOTEIHjyM).
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OxcumaTuBHHE cTpec OJOKHMpa aKTUBHOCT AMMETHII-IUaMHUHO-xuaponaza (DDAH), ycnen
yera ce cMamyje pasrpajimba aCUMETPHYHOT JUMETHUIAPTUHUHA, a HErOBO HAKYIUbAE Y
eHJ0TeTHUM henrjama OJIOKHMpa CHHTE3Y OKCHA, YUME 3all0YHE-E TIPOIIEC aTePOCKIepO3e

(87, 88).

1.3.4. XunepxomouucTenHeMuja

XoMmorucTenH je (akTop pU3MKAa TporpecHje XpoHWYHE Oosiectm OyOpera u
HaCTaHKa KapAWOBAacKylapHHX oOosbema. Hacrtaje MeTa®omm3MoM — eceHIIHjaiiHe
aMMHOKHMCENIMHE MeTHOHMHA. [lajbe ce Moke MeTaboiucaTd Ha JIBa HA4YWHA: MPOIECOM
peMeTuiaiuje u mpoiecoM TpaHcyiadyparmje (89, 90).

Hopmanna koHmeHTpanuja yKymHor xoMmonucrenHa (tHey) y mima3mu u3zHocu < 15
umol/l. Kon 6onecHuka ca XpoOHUYHOM ciiabomrhy 0yOpera KOHIIEHTpaIija XOMOIMCTENHA
y 1ia3mMu ce mnoBehaBa kaja jaumHa rioMepyicke Quiarpanmje mnamHe wucmnon 60
ml/min/1,73m’ (91, 92). XurmepMoLHCTEHHEMHjA je NPUCYTHA y CBHM CTajujyMHMa
OyOpeskHe c1aboCcTH, a y OMaKIIOM CTaaujymy Moxe Outu 3 mo 4 myra Beha on ropme
rpanuie HopMmaiaHe BpemHoctd (93). Konmentpamwmja xomorucrewHa > 15 wumol/l ce
O3HayaBa Kao XHUIEPXOMOIMCTENHEMH]A, KOja je najbe KiacupukoBaHa kao Omara (16-24
umol/l), ymepena (25-100 umol/l), u w3paxena (> 100 umol/l) (94). Ilocne 40-te roguHe
YKUBOTA KOHIIEHTpAIMja XOMOIIMCTENHa y mia3Mu ce nosehasa 3a oko 0,5 - 1 umol/l 3a
CBaKy JeleHnH]y Koj oba mosa (95, 96).

[ToBehana koHIIEHTpalMja XOMOIMCTEHHA OJOKHpa aKTHMBHOCT €H3UMa JTUMETHII-
nuamuHo - xunponase (DDAH) y enpotenauM henmujama KpBHHUX CyAOBa, KOju pasrpalyyje
acuMeTpuuHN TuMeTHIapruHuH-ADMA (asymetric dimethylarginin) no JI-uutpynuna u
TUMETUIaMUHA. ACUMETPUYHHM TUMETWIAPTHUHHH j€ Haj3HAYajHUJU €HAOTeHU OJIOKATOp
CUHTa3e a30THOT okcuaa-NO, a CMamkEeHO CTBapame a30THOT OKCHJIa MMa KJbYYHY YIIOTY Y
3ano4Mmbamy npoleca arepockiepose (97).

Konnenrpanuja tHey > 15 umol/l npuxsaheHna je kao He3aBUCHU (aKTOp pHU3UKaA 3a
KapJmoBacKyaapHa obosbema (98, 99).

VY Iedemy XWUIIEPXOMOIMCTEHHEMH]je, KOJ OOJECHHKa ca XPOHHUYHOM OOJIECTH
OyOpera, Tpeba mpuMeHUTH (HOJIHY KUCENHHY Y 103 o 5-15 mg/aueBHO, BuTamuH b12

1000 pg/nueBno u Butamun b6 50 mg/muesno (100).
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Kox GonecHrka ca HOpMaJIHUM KOHLIEHTparjama ButamMmuHa b6 u b12, Bucoke nose
¢donata (5-15 mg/aHEBHO) cMamy]y KOHIIEHTPAIH]Y YKYITHOT XOMOIMCTEHHA y TUTa3MH 3a

25-30%, y meprofy oJl jeJJHOT /10 IBa Mecela o 3anounmama tepamnuje (100).

1.3.5. AcuMeTpHYHM JMMeTWIAPTHHUH

ACUMETpUYHU JUMETWIApruHuH (ADMA) wHactaje pasrpalmboM  METHIMPAHUX
nporenna (101). Merunanuja octataka apriHUHA Pa3IMUYUTUX MTPOTEUHA BPIIU c€ TTOMOhy
eH3uMa, protein arginin metiltransferaze 1-PRMT 1 (protein arginine N-
methyltransferases-1) a Kao U3BOp METUJ Tpyna CIyXH S-a1eH03UI-L-MeTHOHUH-SAM (S-
adenosil-L-methionin) (101). Xunponu3om MeTuiupaHux mporerHa ociobaha ce ADMA.
Kon Gonecnmka koju 60myjy o xpoHuuHe Oosiectu OyOpera moBehana KoHIEHTparwuja
ADMA HnajsehuMm nenoMm Hactaje 300r cMameHe akTUBHOCTH eH3uMa DDAH, a MamuMm
nenoM 300r CMameHOr H3iTydnBama Mokpahom (cmamwena JGF). OKCHIATHBHH CTpEC,
MUKpOMH(IIaMaIfja, XUIEPXoJecTepoieMrja M XHUIIEPXOMOIMCTEMHEMHja 3HAYajHO
CMamYyjy aKTUBHOCT OBOT €H3MMa M yClI0BJbaBajy nosehame ADMA (101).

AcumerpuuHu nuMmetunapruivd (ADMA) je TnaBHM €HAOTeHW OJOKAaTOp CHHTa3e
azotHor okcuna (NOS). To 3a mocneAuIly UMa CMambeHO CTBapame a3oTHor okcuaa (NO),
KOjU Ma BaXXHY YJIOTY y ouyBamy GyHKuMje eHnoTenHux hemja (aktuBHocT EPC henuja-
endotelial progenitor cells), a 1oBoau W 10 Ba3OAWIATAIMj€ WHTPAPCHAIHUX KPBHUX
cynoBa u nosehaa jaunny riiomepyicke ¢unrpanuje (102). YV matoreHeTcke MexaHU3Me
kojuma ADMA noBoau 10 mporpecuje XpoHudyHe Oosiectu OyOpera cmanajy: mosehan
okcupatuBau ctpec (10,), moactuname QGuOpo3e TIOMEpyna, CMameme T'YCTHHE
MepUTYyOyJICKUX Kamwiapa (XpOHMYHA XHWIIOKCHja WMa 3Ha4yajHy YIOTY Yy OXXWJbaBamby
TyOynmouHTepCcTHIIN]yMa), moBehano ucnosrbaBambe mRNA 3a konared taun 1 u 3a TGF-f3;,
TJIOMEpYJIOCcKiIepo3a, noBehame u3NydnBama MNpoTeMHa Mokpahom  (omreheme
¢unTpanMoHe Tpenpeke 3aBUCHE OJ HaeJeKTpucama, moBehaHa KOHIEHTpaluja
eHJoTeNMHa-1, aKTUBalMja PEHWH-aHTHOTEH3WH cucreMa (ycxXoAHa  peryJaimuja
koHBepTaze aHruoreHsmHa 1) (102-104). Jleuewe ce cacToju y mpuMEHH OJIOKaTtopa
KOHBEpTa3e aHTMOTEH3WHA | U O/ICTpamuBamby y3pOKa KOjU CTUMYIUILY akTUBHOCT PRMT
U y3poKa Koju Onokupajy aktuBHOocT DDAH (onTHManHa KOHTpOJIa TJIMKEMH]e,
XUMEPIUNHUIEMHUje, OKCUIATUBHOT CTpeca U XUIEPXOMOLUCTENHEMH]e. AHTHOKCHIaTUBHA

CTpaTeruja Jieyewma ce cacToju y npuMmeHu BuramuHa C, BUTamMuHa FE, celeHa,
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N-alleTUNIUCTeHa W L-apruHUHA. 32 JICYeHhEe XHUIEPXOMOIMCTCHHEMUjE MPUMEYje Ce

(donHa KHcenrHa, BUTaMUH Bg u BuTamMuH B, (103, 104).

1.3.6. Muxkpoundaamanuja

MukpouHdiamanuja ykasyje Ha mnoBehaH pH3MK Off pa3Boja aTEPOCKIEPOTCKHX
KapIMOBacCKyJapHUX KOMIUTMKanuja. Ha mnpucycTBo MuKpouwHbIamalyje ykKasyje
koHneHtpanuja CRP-a > 10 mg/l, a koja HopManHO y cepymy u3nocu < 5 mg/[ (105, 106).
MuxkpouHdiamanmja uma 3HadajHy yJory y MpOLECy aTepocKiIepo3e, pa3Bojy U PyNTypH
aTepOCKJIEPOTCKOT IUIaKa, a IEHO paHO OTKPUBAKE M IPAaBOBpPEMEHa IpUMEHa
onromapajyher Jseuema 3Ha4ajHO CMamyjy pa3Boj KapAHOBACKYJIApHOT MOPOMAMTETA H
MopTtanurera (105-109).

[Ipouiec atepockiepo3e mpona3d Kpo3 BHIIE CTaawjyMa: MoBehaHa MPOMyCTIBHBOCT
SHJI0TeJIa, WCIOJbaBamkhe aJXEe3MOHMX MOJIEKyJa Ha MOBPUIMHM EHAOTENHUX henuja,
aJxe3Wja W MUTpaIKja MOHOIIMTA, CTBapame neHactux hemuja ("foam cell”), murpanuja
IaTKuX MUMMUhHUX henwja, cTBapame IUIaka, PYNTypa IUIaKa W CTBapame Tpomoa.
MuxkpouHpamanuja y3poKyje HaKyIJbamke HeYyTpOopHia 1 MOHOIIUTA Y aT€POCKIEPOTCKOM
IUIaKy, a ociobalambe MUTOKMHA M METAJIONPOTENHAa3a MOXKE /1a JI0Be/E 10 PYNType Karme
aTEPOCKIIEPOTKCOT TUIaKa U pa3Boja aKyTHOT KOpoHapHOT norahaja. I[-peakTMBHU TTpOTEHH
j€ TIpUCYTaH y 3UIy apTEPHjCKOT KPBHOT Cy/a y paHoj ¢a3u aTepocCKiIepo3e, aKTHBHUIIE
KOMIUIEMEHT KJIACHYHUM ITyTE€M, Be3yje Ce 3a aTeporeHe JMIONPOTEHHE M MOJCTHYE
arperanjy LDL JIUNONPOTEMHCKMX YECTUIA, JOBOAW 10 AKTUBUpPAka MOHOIUTA H
ctumynuiie crtBapamwe TpomOa (110). I[-peakTuBHM NpOTEMH WMa 3HA4YajHY YJIOTY Yy
noBehamy TUIaKa, JONMPUHOCH ACCTAOMIM3AIMjU W PYNTYPH TUIAKa W Pa3BOjy aKyTHOT
kopoHapHor curapoma (111, 112). Onucana je moBe3aHocT usmely konneHntpammje Ll-
pEaKTHUBHM NPOTEHMHA, BACKylapHe UWHQIaMayje M aTepoCKIepo3e Y XPOHUYHO]
O0yopexxnoj cmadboctu (112, 113-115). [Ipoundnamatopuu uurokunu, IL-1, IL-6 u TNF-a
MMajy KJbYYHY YJIOTY Yy MOjaBH WH}IaManuje y 3uAy KpBHOT cylda U y dopmupamy
BynHepabuiaHor Tiaka. CTEHBHKEN W CapaHULM ONHCANIM Cy 3HauyajHo moBehame
ne0JpuHEe MHTUMa-MeAMja 3HJa KapoTHIHUX apTepHja KoJ OoJIeCHHKa ca OJMAaKIUM
CTaIujyMOM XpoHHYHE OoyiectH OyOpera (mpeamwjamus3Hu CTaaudjym) ca mnoBehanom
KOHIIeHTpanjoM l[-peakTuBHM TIpoTEeMHA y cepyMy, y mopehemy ca OoJeCHHIIUMa KO

KojuX je KoHneHTparuja CRP-a u3nocuia mamwe of 10 mg/l. I[-peaktuBuu npoteud (CRP)
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j€ peakTaHT akyTHe (pa3e U MapKep CUCTeMCKe MH(IaMaIje y ONIlIToj MOMyIaluju U KO
OosecHHKa ca XpoHUYHOM Oosiectu Oyopera (116-119).

Bonecnunu xox kojux je koHreHTpanuja L[-peaktuBHM npoTenHa y cepymy > 11,5
mg/l ©Majy CTaTUCTUYKH 3HA4YajHO MamU CTEIEH MPEKUBJhaBamkha y OJTHOCY Ha OOJECHUKE
KOjU ce Jieue XeMOHjalli30M U uMajy KoHueHTpanujy L{-peaktuBHu nporenna < 2,6 mg//
(120).

CrpeuaBambe  CTBapama  aTEPOCKICPOTCKOT  IUIaKa  YKJbydyje  Mepeme
npouHdIaMaTOpHUX (haKTOpa pU3HKa Kao mTO Cy oxLDL, mponHdIaMaTOpPHN IUTOKWHU U

meaujatopu (IL-1, IL-6, TNF-anda) (114).

1.3.7. CekyHaapHu XuInepnapaTupeouIn3amM:eTuONaToreHe3a

Bonecanuu koju Oonyjy ox xpoHuuyHe Oonectu OyOpera H3JI0XeHH cy OpOojHUM
TPaIUIMOHAIHUM (XMIIEPTEH3U]ja, XUIEPIMIUAEMHUja, IujabeTec MeNIUTyC, T0ja3HOCT,
nylmieme [nurapera (Qu3nyka HEAKTUBHOCT) W HETpaJAWIMOHATHUM  (aHEeMHja,
MUKpouH(]IIaManyja, XUIEPXOMOIMCTENHEMHja, OKCHJIATUBHH CTpEC, HeJOoCcTaTak
BUTaMHMHA D, cekyHmapHM XumeprapaTupeonan3am) GakTopuMa puU3nKa, Koju yop3aBajy
omaname QyHKIMje OyOpera u JONMPUHOCE Pa3Bojy KapauoBacKynapaux conectu (77, 121-
127).

Butamua D wma 3HavajHy ynory y oOJpiKaBamy 37paBjba KOINTAHOT CHCTEMa, a
HajHOBHja UCTIUTUBAA MTOKA3yjy /a je BUTaMUH D y (U3NOOMIKUM yCIOBUMA 3HAUajaH 3a
onTUManHy (yHKIMjy BHILIE CHCTEMa OpPraHa, YKJbydyjyhM W KapuOBacKyJIapHH CHUCTEM
(128, 129). Texxak HenocTarak BuTamuHa D ce nedunmmie kao konuenrpamuja 25(0OH)D y
cepyMy mama o 10 ng/ml, Henocrarak kao koHmeHrpanuja ox 10-20 ng/ml, a BpeaHocTH
on 21-29 ng/ml yxa3zyjy Ha uHCy(puMjeHIHjy BuTaMuHa D. OnTUMaiHa KOHLEHTpaIuja
25(OH) D y cepymy usHocu Hajmamwe 30 ng/ml (75 nmol/l), Behe BpenHOCTH yKa3yjy Ha
cypumutr (> 30 ng/ml) nox Bpemnoctu Behe ox 150 ng/ml yka3yjy Ha TOKCHYHOCT
ButamuHa D (128, 129).

VY (GU3UOIOMIKUM YCIOBHMA HOpMaJiHa KOHLEHTpAIlHja MapaTUPEOHIHOT XOpPMOHA
y cepymy usHocu 10-65 pg/ml, a ko OOJIECHHUKA ca IETUM CTaJH]jyMOM XpOHHYHE O0ecTr
oyopera om 150-300 pg/ml (130). IlapaTtupeouaHum XOpPMOH HUMa BaXHY YIOTY Y
oJpKaBamky HOpPMAaJHE KOHIIEHTpAlMje KallujymMa Yy cepyMmMy. XHUIEpKaIleMH]a,

xunepdocdaTreMrja U HEIOCTATaK KaIIUTPHOJA CTUMYIHUINY CTBapame W ociobahame
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1PTH y mapaTHpeoWHUM JKJie3[jamMa, a HheroBa Haj3HauajHUja NIjCTBA CY: CTUMYJIUIIE
aKTUBHOCT ocTeokinacta (moBehaHo ocinobahame KanmujymMa U3 KOIITAaHOT TKHBA),
noBehaBa ekckpenujy docdara y OyOpery U CTUMYJNHIINE aKTUBHOCT | a-XUApOKCHIIa3e
(moehano cTBapame kanuutpuosna) (130).

[Topemehaju MerabonuzMa MuHEpana y XpPOHHUYHO] Oojectu OyOpera yKIby4yjy
IpPOMEHE Yy KOHIIEHTpalUWju Kanuujyma, ¢ocdarta, BUTaMMHA D U HapaTHPEOUTHOT
XOpPMOHa y Cepymy.

Y xponnuHoj Oonectu OyOpera (ctagmjym7 2 u 3), y craamjymy "HOpMaiHe
KOHIIEHTpalrje Kannujyma u docdara y cepymy', yKIbydyjy c€ MEXaHU3MH aJarnTaiuje:
noBehan HuBO FGF-23 v mapaTupeouHOT XOpMOHa y cepymy. OBu xopMonu noBehasajy
(dbpakrony ekckpenujy ¢ocdara Ha HUBOY OyOpera, a mapaTupeoUHN XOPMOH ociobaha
KaJIIjyM W3 KOIITAHOT TKMBAa W Ha Ta] HAYMH OAPIKaBa]y KOHIICHTPAILU]y Kajlujyma u
¢docara y cepymy y HopmanHom pacriony (130-132, 133). V cramujymy 3 (JGF = 59-30
ml/min/1,73m’) TOCTeNEHO ce WCLPIUBYj)y MEXaHW3MH aJalTalije, KOHLCHTpALHja
KaJIHjyMa C€ IIOCTENEHO CMamyje W MNpuOIrmkaBa T0HO] HOPMAJIHO] TpPaHUIU, a
KOHIIeHTpanurja ¢ocdaTa MOCTENEHO pacTe ¥ MPUOJIMIKaBa e TOPH0] HOPMAJTHO] TPAHUITH.
Kana JGF nanse ucnox 30 ml/min/l,73m’ McupIubyjy ce MEXaHM3MH afalTaLUje YCIen
gyera JOJNa3u JI0 CMamema KOHIEHTpalHje Kamujyma (Xhmokaniemuja) u mnobehama
koH1eHTpanuje pochara y cepymy (xunepdocharemmuja) (130-133).

VY oamaxkiioj XxpoHn4yHoj 6oJectu OyOpera, nako je moBehana konnentpanuja FGF 23
y cepyMy, HEroBO JEjCTBO Ha eKckpenujy Qocdara je cmameHO 300T CMameHOT
ucrnospaBama Koperenropa Klotho. 300r cmameHe aKTHBHOCTH 1 O—XHApOKCHIa3e
CMameHO j€ CTBapame KallUTpHoJia, 300T dYera ce Mpoayosbyje XHUIIOKAIEeMHja H
xunepdpocdaremuja, moBehaBa cekpenyja MapaTUPEOMIHOT XOPMOHA M pa3BHja
CeKyHIapHH xureprnapaTupeonanszam (128-130, 132, 134, 135).

CMmameHa KOHIEHTpalMja KajllijymMa 1 KIIUTPHUOJIa y CEpyMYy HUMajy 3a MOCIEANILY
cMamemhe Opoja perenTopa ocersbuBux Ha Kamiujym (Ca SR) u penenrropa 3a Butamua D
(VDR) Ha moBpmuHu henuja mapatupenojee, MTO JONPUHOCH OTEKAHO] ONTHUMAJHO]
KOHTPOJIA CeKyHJapHoT xunepnaparupeouansma (130-132, 133).

I'youtak crmocoOHOocTH OyOpera ma cTBapa akTUBHU METAa0ONUT BHUTaMuHA D U
usnydyje ¢ocdar U3 opraHuzMa, 3Ha4ajHO JOMPUHOCH Pa3BOjy U HANpEAOBamby KapaHo-
penanHor cunapoma tum 4 (130, 134, 136, 137).

VYcnen HemocraTka BuUTamMMHA D jonasu Ao moBehanor ocnmob6ahama peHuHa,

aKTI/IBaHI/Ije PCHUH-AHTMOTCH3NH-AJIJOCTCPOH CHUCTEMA, CMamCHOTI CTBapama n
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ocinobahama HeppuHa y NOAOIUTHMA, KOjU HMa 3HayajHy YJIOTry y Tpahu omHe
GUITpalMOHKUX TYKOTHHA Yy TMOJOLMTHMA, a CBE TO 3a IMOCIEAUIly HMa pPa3Boj
MPOTEHHYPHj€ M HaIpeIoBame XpoHWYHE Oosectu OybOpera (136). 30or akTuBarmmje
PEHUH-aHTHOTEH3UH-AJIOCTEPOH cHucTeMa MoBehaBa ce apTepujCKM KPBHU MPHUTHCAK,
onrtepehyje ce neBa KoMopa MPUTHCKOM H pa3BHja XHUIEPTpoduja JeBe KOMOpE, a yclea
cMamema (QyHKIHje MUOKap/a pa3Buja ce M cpuaHa ciabocT. Y XpOHUYHO] CIabOCTH cplia
noBehaHa je KOHIIEHTpallhja Mpo3anajbeHCKUX IMUTOKUHA (MHTEPJICYKHH-1, HHTEepICyKIH-
6, paktop Hekpo3e Tymopa-TNF-a, a onu O1okupajy nperBapamwe 25(OH) D3y 1,25 (OH),
D; u ctBapame kamuutpuona (138). Pusuk on cpuane cmaboctu je nBa myra Behu kox
OosecHUKA KO KOjuX je HuBo 25(OH)D;mamwu on 37,5 nmol/l y onHocy Ha OOJIECHUKE KO
kojux je HuBo 25(OH)D; 75 nmol/l (139). Henocrarak ButamuHa D umMa 3Ha4ajHy YJIOTy y
pa3Bojy arepockiiepo3e. IloBehana je aktuBHOCT T-momohHmukmx-1 mumdonura,
noBehano ce crTBapajy mnpo3ana’beHCKH IUTOKHHH (MHTEPICYKHH-1, HHTEPICYKUH-0,
daktop Hekpoze Tymopa-TNF-a)). OB HUTOKUHU JTOBOJE JO MpErpynrcaBama MOHOIUTA,
akTuBaIuje Makpodara, mosehama okcumaTuBHor cTpeca (oxLDL) v ojayaHe akTHBHOCTH
METaJIONpOTeNHa3a MaTpUKca, ycied uYera JoJla3u JI0 HECTaOMIIHOCTH U PYIType
aTepockieporckor muaka (137). Pesynratu 1o caga yuMmbeHUX KIMHUYKHUX HCIIUTUBAMKA
nokasyjy na ontumanau HuBo 25(OH) D3, Tpeba na uznocu Hajmamwe 30 ng/l (75 nmol/l)
(nmol/l = ng/l x 2,5) (139).

[Topemeha; merabonm3ma kanmmjyma u (ocdara mma 3Ha4YajHy YJIOTy y pa3Bojy
BacKynapHux kanmudukanuja. [pomnec kamuuduxanuje je mporpecuBaH M JUHAMHYaH
IpoIiec, KOjU C€ CacTOju M3 MACHBHOI M aKTUBHOI jena. IlacuBHU mpolec ce cacTtoju y
TaJOXKeHY KpucTaia kanujyma u pocdara Ha mecty omrehema 3uaa aprepuja, a akTUBHU
MpoIIeC YKIJbY4yje MPeoO0INKOBame TIIaTKMX MUIMMMhHUX henuja 3una aprepuja (MHIYKIIAja
octeoreHese) (140-142).

Paznukyjemo yetupu THna kanuupukanmja [Kkannupukanja THTUME U MeIuje 3u1a
aprepuja, kanuudukyjyha ypemujcka aprepuosnonaryja (Kanmuduiakca) U Kannudukanmja
CpuaHHUX BaJlBYyJa|, a TIaBHE KIIMHUYKE MOCieauie Kanupukamnuja cy: nopehana KpyTocT
aprepuja, xuneprpoduja u nopemehaj pyHkiuje gese komope, nopemehaj cpyaHor purma
u yOp3aHa cTeHo3a cpuaHux BanByina (143-145).

3a OTKpHBame€ M TPOLEHY TEXHHE BACKyJIapHUX Kallu(HUKaIHja, KOpPHUCTE ce
JTUPEKTHA W WHIUPEKTHA MEpema. Y NUPEKTHA Mepema KaluduKaiuja y apTepHjCKuM
KpPBHUM CyJOBHUMa cnaaajy: pamuorpadcku mpernen (plain X-ray) abnoMeHa w

eKCTPEMHTETa, BACKyJapHU KOJIOp JOIJiep yATpacoHorpaduja M exokapauorpaduja u
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exokapauorpaduja 3a OTKPHUBAaWkE BaCcKyJapHUX Kajlu]uKanuja y KapoOTHAHUM H
bemopanHuM apTeprjama, abJOMHUHAIHO] A0PTH U CpuaHUM BanBynama (146-149).

3a WHIUPEKTHY TPOILEHY KPYTOCTH Tepu(epHUX apTephja KOPHCTH Ce MeEpemne
MYJICHOT TIPUTUCKA U Op3uHe mysicHoT Tajaca aopte (146-149). Panuorpadcku nperien ce
300r HUCKE LIeHe M HUCKOI' 3paydera 4eCTO KOPUCTH NMPHIMKOM Mperiieia 3a OTKpUBAHE
BacKylnapHUX Kamnudukamnumja KoJ OOJECHHKa ca OIMAakKIUM CTaIdjyMOM XpOHHUYHE
oomnectu Oyopera (146-149).

[IpeBanennuja BackymapHuX Kainudukanuja ce moBehaBa ca HampemaoBameM
xpoHuuHe Oonectu Oybpera, ox 40% xkon OonecHuka y craaujymy 3 mo 80-90% xon
OonecHuKa ca crtagujymoM 5 XxpoHmuHe Oonectu OyOpera (146-149). Kammmdukanmje
a0JloMHUHAJTHE aopTe yKa3yjy Ha moBehaH pHU3MK Ol KapauoBacKyjlapHOr porahaja u
HETOBOJLHOT HMCXO7a OOJECHMKAa KOjU C€ JIeue XEMOAMjaIH30M (MPETUKTOP OIIITEr U
KapIMOBACKyJIapHOI ~ MOpTaluTeTa  OOJECHMKAa KOjU Cce  Jiede  IOHABJbaHUM
xemoujanuzama) (146-149).

Backymapna ynTtpaconorpaduja omoryhaBa oTKpuBame Kaimudukanuja -y
MOBPIIMHCKUM apTepujaMa (KapoTuaHe W (QemMopaiaHe apTepuje) a Mepeme acOJprHe
MHTHMa-MeJja KOMIUIeKca y 3uay kKapotumauux aprepuja - CIMT (carotid intima-media
thickness) ce KOpUCTH 3a OTKpHBame arepockiepose (146-149). Exokapauorpacduja je
37IaTaH CTaHJAp] 3a HEWHBA3WBHY MPOIEHY CTPYKType W (YHKIHjEe CpPYaHHUX KOMOpa H
cpyanux BanByna. OBaj mperien omoryhaBa W TpOIEHY TEKHUHE BalBYJapHUX
Kanudukanyja Koje Mory outu Omare, ymepene u temke. Kon GonecHuka xoju ce jeye
XxeMmoaujanu3oM Hajuemthe cy 3axBaheHe MuTpanHa M aopTHa BaiByla. MurpaiHa
kanmudukanuja je nokazana ko 10-40% a kanmmudukanuja aopTHE BaiByJe Koa 25-55%
OoJiecHUKA KOjH ce Jieue xemoaujanuzoM (146-151).

Xumneptpoduja JieBe KOMOpPE Ce€ MPOIEeHYje exokapAuorpadCKuM MperieIoM WIu
CpPYaHOM KOMIIjyTepu30BaHOM Tomorpadujom. OHa MHAMPEKTHO yKazyje Ha moBehany
KpyToCcT nepudepHux aprepuja (moBehame nepudepHe BackynapHe pesuctermnmje) (152,
153).

Texnuke kommjyTepu3oBaHe ToMorpaduje (eIeKTpoHCKa OMM KOMIIjyTepru30BaHa
tomorpaduja (EBCT) u myntucnajz Tomorpaduja (MCT) npeacraBibajy 371aTHU CTaHAAP.
3a MPOIEHY caapkaja Kalnujyma y KOPOHApHUM apTepHjamMa, Kao M 3a TPOICHY
Kamudukamnuja aopte (TopakaiaHa U a0JJOMHUHANIHA a0pTa) M cpyaHuX BanByna (146-149).
Kon GonecHrka Ha XeMoIMjaliu3y MIpeBajeHI]ja KanuduKaija KOpOHAPHUX apTepHja je

Brucoka u m3Hocu 80-90%, a ckop CCS > 400 moBe3aHn je ca moBehaHUM PH3UKOM O]I

23



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

HacTaHKa KapJuoBacKynaapHor norahaja (149-152). Msnarame paaujanuju npu MCT je 30
no 50 myra Behe y omgHOCy Ha X 3pademe (Xx-ray) u 3 mo 4 nmyra Behe y ognocy Ha EBCT
npernen (154).

[Ipema KDIGO (Kidney Diseaese Improving Global Outcomes), ka0 CKpUHUHT 3a
OTKpUBaWkE€ W TPOIEHY TEKHHE BAaCKYJIapHUX W BalByJIapHUX Kamudukanuja Tpeda
KOPUCTUTH eXoKapauorpadujy ¥ IJaTepaJiHd pPaJUOJIOUIKK Mperiea TymMOamHOr jaera
KHYIMeHor cTy0a (panuorpadcku mperien abnomunanae aopre) (146-149).

CKpUHHMHT 3a OTKpHBame, NPOICHY TEKUHE U TPOTPEecHje BaCKyJIapHHX U
BaJBYJNAPHUX KanuduKalirja, KoJ OOJECHHKA KOju OO0JIyjy OJl OIMAaKIIOT CTaJujyMma
XxpoHuyHe Oojnectu OyOpera Tpeba mpumemuBaTu jeaHoMm roauuime (148). Hemocrarak
BUTaMHHAa D WMa 3HauajHy yIOTY Y pPa3BOjy CEKYHIApHOT XHIIEPIapaTUPEOHIN3Ma,
MpOrpecuju XpoHUYHE Oosiectn OyOpera u pas3Bojy KapauoBackyiapHux Oosectu. Kop
OonecHUKa KOju 0oiyjy oA XpoHHWUYHE OonecTu OyOpera (cramujym 3 u 4) YKOJIHKO je
koHleHTpauuja 25(0OH)D; mama on 30 ng/ml mpuMmyje ce Jieueme MpenapaTuma
BuTamuHa Dj; (xonekammudepon). Jledemwe nedurnura 25(OH)D; < 20 ng/ml 3anounme ce
per os npumMeHoM BuTamuHa D3 y no3u ox 50.000 /U HenespHO y TOKY 8-12 Hepnesba, a
3aTUM jeIHOM MECEYHO y TOKYy 3-6 Mecelu, y3 OAroBapajyhui MOHMTOPHUHT OOJECHHKA
(1 1U=0,025 ug Buramuna D3 (155, 156).

VYkonuko je xonmentpanuja 25 (OH) D; Beha om 30 ng/ml, a mosehana je
KOHIICHTpAIlKja apaTHEPOUTHOT XOPMOHA IPUMEY]Y Ce aKTUBHU METa0OIUTH BUTAMUHA
D: xanuuTpro, mapakaaiuTol U MaKCaKaIIUTOL.

Kanuurpuon je nek npse JuHUjE y Jeuermy nopemehaja MeTabomu3Ma Kajluujyma u
dochara W ceKyHIapHOT XuIepnaparupueouanzMa. VHUIMjamHa 1032 KaJIIHUTPUOIA
m3Hocu 0,25 wg MHEBHO WM CBAaKW JAPYTU JaH, a 03y Tpeba momehaBatu 3a 0,25 ug 'y
nHTepBaTuMa o1 4-8 Henespa (156).

Hokcepkanmudepon je la (OH)D, u 3axTeBa akTHBamujy TOJ JA€jCTBOM 25-
XHIpOKCWIa3e y jetpu. MHunmjanHa no3a mapakanuuroiia u3Hocu 1-2 ug cake 2-4
Henesbe (156). He mpumemyjy ce koa OoecHrKa KO KOJUX MOCToju nopemehaj dhyHkmuje
jerpe (139, 156).

VY moTteHIMjamHa KaApUONPOTEKTHUBHA JIEjCTBA aroHUCTa perenrtopa 3a BUTUMUH D
Crajajy: CMameHa aKTHUBallMja PEHUH-aHTMOTEH3UH-aJIOCTEPOH CHUCTEMa, CIIpeyaBambe
pa3Boja kamuuduKamMja aprepuja, cMmameHa uHIaMalMja W Opolec  pasBoja

aTepocKiepose.
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[Tapakanuuron cmamyje alOyMUHYpH]y Ko OojiecHHKa Koju Oomyjy ox miehephe
Oonecty THI 2 W UMajy XpoHHUYHY Ooject OyOpera y craamjymy 2-4 (134). Ilpumena
KaJIUTPHONA WM JApPYruxX MerabomuTta BUTaMuHAa Dy Tepanuju CEKyHIapHOT
XUTIEPIapaTUPEOUAN3Ma, MOXKE IOTOPINATH XHUIIEpKAIeMHu]y U xunepdocdaremujy u
nosehaTu pU3MK O] MEKOTKUBHHX, BACKYJIAPHHUX M BaJBYyJIapHUX Kanuudukanuja (156).

VY neuewy xuneppocdaremuje pecTpukuuja yHoca ¢docdara je TpBH KOpak
(MuHUMATHU YHOC TpoTenHa Tpeba na Oyae 1,2 g/kg /man, mro oaroapa yHocy docdara
on 800-1000 mg/man (157). Ilpumemyjy ce Be3zaun (ochopa, a OCHOBHH MEXaHU3AM
IbUXOBOT JIEjCTBA j€ CTBapame HEPAaCTBOPJHMBHUX jEIUILEHa Y JUTECTUBHOM TPAKTy H
enuMuHanyja ¢ocdara cromunom (156-158). Bezaue docdara koju caapxe Kaiujym He
Tpeba TpUMEHHBATH KOA OOJIECCHHKA KOJ KOJUX C€ JIUJarHOCTHKY]y BacKyJapHe
KamuuKkanuje, aguHaMudHa OO0JIeCT KOCTH]Y /WM HMMajy CMameHy KOHIIEHTpaIujy
napaTUPEOUTHOT XOPMOHA y cepyMy, Kao M KoJl O0JIeCHUKA KOjU UMa]y TIEP3UCTEHTHY WUIIH
PEKYpPEHTHY XUIIEpKAIIIIEMH]y, a Jiede ce xemoaujanmu3om (156-158).

Kon OomecHuka Koa KOjUX j€ HCTOBPEMEHO TPHUCYTHA XHUIEpKaIleMuja |
xunepdocdareMrja KopucTe ce Bezaun Gochopa Koju He calpke KalujyMm (ceBeramep
XHIIPOXJIOPH]I, CeBeJIaMep KapOOHAT U JIaHTaHyM KapOOHaT).

KanumuMmuMmeTnin Ccy HOBH areHCH KOjU C€ KOPUCTE Y JIeUelmy CEeKyHIapHOT
xunepnaparupeouanzMa. Haj3HauajHHje HEKEJbEHO JI€JCTBO JICUeHa ITMHAKAIIIETOM je
XUTIOKaJIIeMHja 1 300T Tora ra He Tpeba NMpPUMEHUBATH KOJ OOJeCHHWKA KOJU HMajy
KOHIICHTpALWjy Kalnuujyma Mamwy on 2,1 mmol/l (< 8,4 mg/dl) (156).

Xupyplika UHTEpPBEHIIMja ce pa3MaTpa KOJ OHHMX OOJIECHHMKA TJe HHje OCTBapeHa
KOHTpOJIa CEKYHJIapHOT XHIIeprapaTupeonmma meaukamentuma D; (140), kox kojux je
KOHIICHTpalldja TMapaTUPEOUTHOT XOpMoHa y cepymy crtaimHo Beha om 1000 pg/ml m
moBe3aHa ca xurnepkanemujom (131).

Jleueme CeKyHAApHOT XHIIEprapaTupeonau3Ma Tpeba na omoryhu mnoctusame
KEJbCHUX UJbHUX BPEIHOCTH MapaMeTapa Kaimujyma, ocdara u mapaTxopMoHa, TaKo J1a
KOHIICHTpallija Kajaujyma y cepymy oyae ox 2,1-2,37 mmol/l, mpousBos comyounurera <
4,5 mmol’/I’ 1 KOHLEHTpaLKja TapaTXOpPMOHa y cepyMy o1 150-300 pg/ml (npema KDIGO
npernopykaMa IMJbHa KOHLIEHTpAIMja mapaTUPEOnIHOT XOPMOHa y cepyMy Tpeba na Oyze
on 150-500 pg/ml) (159, 160).

CexkyHIapHU XWIEpIIapaTUPEOUIU3aM je TMPOTPECHBHA OOJIeCT ca 030MIBPHUM
KOMIUTAKAITMjaMa, Kao IITO Cy: 0O0JIeCT KOIITAaHOT CUCTeMa, Kailuduiakca, BacKyJapHa 1

BaJIBYJIapHa KaJuQukamnuja, mopemehaj cpyaHor purMa 1 n3HeHaHa cpyana cMpT (146).
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Pano wu3nBajame OonecHmka ca moBehaHMM PHU3MKOM 32 Pa3BOj CEKYHIApPHOT
XHUMeprnapaTupeonu3Ma 1 MpaBOBPEMEHAa MpPHMEHa OJAroBapajyher nedema crpeuaBajy
MPOTPECHjy XpOHHUYHE OoJjiecTH OyOpera, pa3Boj KapAuOBACKYJIapHHUX OOJIECTH, CMamby]y
CTONY KapAHOBACKYJapHOT MOPOMIUTETAa U MOPTAIUTETA M TIONPABIbajy KBAIUTET )KUBOTA

oBux OoznecHuka (161).

1.4. Ie6sbuna uaTuMa-menuja komiviekca (MMK) y 3uay KapoTHIHHX
apTepuja u J10IJIEPCOHOrpaduja y IMjarHOCTUIIM ATEPOCKIIEPO3e

VY 1muspy 0oJbe TpeBEHIIMj€ KapIUOBAaCKyJapHOT MOPOUIUTETAa M MOPTAIUTETA KOJI

OyOpexxHuX 00JeCHUKA HEONXOHO je Kopulthemhe HEMHBa3UBHUX JIMjarHOCTUYKUX METOAA
KojuMa ce yTBplyjy arepockiepoTcke Jie3Hje U Ipe MojaBe KIMHUYKUX CUMITOMA, Kao U
yTBphuBame dakTopa pu3rkKa 3a lbUX0B HacTaHak (162).
Pann ocerspuBH TOKa3aTesb CYOKIMHUYKE aTEPOCKIIEpO3€ je MmopacT neOJbMHE HTHUMa-
Mearja KOMIUIEKca y 3uay KapoTuaHux aprepuja (163). JleGsbuHa HMHTHMa-mMenuja
KOMIUIEKCAa Yy 3UAYy KapoTUIHUX apTephja ce MOXKE H3MEPHUTH YITPACOHOTapPCKUM
MperjieioM apTepUjCKUX KPBHUX cynoBa. JleOJbMHA MHTUMa-Melnuja KOMILUIEKCA Y 3UAY
KapOTUIHUX apTepuja ce neduHHIIe Kao pacTojame u3Mel)y HajjacHUjer exa J00ujeHoT ca
TpaHWYHE JIMHHU]E JIYMEH-UHTHMA W €Xa ca TpaHWYHe JIMHHW]je Menua ajaBeHTunuja (164).
OOyxBaTa €HIOTEN, BE3WBHO TKUBO M TJaTKe Muiuhe KOju TPEACTaBlbajy MecTa
HaKyTJbara JUuaa u (popMupama miakosa.

OBako neduHucaHa UHTUMAa-Mearja koMmruieke (IMK), n3mepena y 3uay KapoTUIHUX
apTepuja ce cMmaTpa IOKaszaTesbeM TI'eHepalin3oBaHe aTepockiepose (165). Yarpa3BydHo
Mepeme e0JbuHE HHTUMAa-Melija KOMIUIEKCa Y 3U1y KapOTUAHUX apTepHja U OTKPUBAIHE
MPUCYCTBA IUIAKOBAa Yy 3UAy KApOTHIHUX apTepuja je ToKaszarelb KOpOHapHE
aTepockiiepose. Jlomnep coHorpaduja je edukacHa, curypHa, HEMHBa3WBHA METOIA Yy
BU3YENIM3alliji XEMOJAMHAMCKOT TPOTOKA, OTKPWUBAWBbY IUIAKOBA Y 3HIY KapOTHIHUX
apTepHja, a KOPUCTH C€ W 3a Op30, HEMHBA3MBHO OTKPUBAKE M KOHTPOIY MPOTPECH]E
cyOkmuHnYKe Gopme arepockiiepose (166, 167).

bpojna ucnutruBama cy yTBpJuia MOBE3aHOCT JeOJbMHE HHTUMA-MeInja KOMIUIEKCa
y 3Uly KapOTHUIHUX apTepHja ca CTEIIEHOM T'eHepalin30BaHe aTepockiepose (168).

Taxohe ce HaBoaAM M TOBE3aHOCT JIe0JbMHE MHTUMA-ME/INja KOMILIEKCA Y 3Uy KapOTHUIHUX
apTepuja ca CTaJAWjyMOM XpoHUYHE Oosect OyOpera. TauHu maTOPHU3UOIOMIKH

MEXaHHW3MH HacTaHKa aTepOCKJIEpo3e Koj OOJeCHUKAa Yy XpOHUYHO] OojiecTu OyOpera jormn
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yBeK HHCY y mortmyHocTH yrBphenu (169). Ilopen TpaauuuoHamHHX (akTopa pH3UKa
ornucanux y (Framingham Heart study), ctyauju HaBome ce u apyru (akTopu KOjU Cy
MOBE3aHU ca ypeMmujoM: TonyT xurepdocdaremuje, XumeprnapaTupeoniu3ma u nmoehane
KOHIICHTpalje MmpouHGIaMaTOPHUX ITUTOKKWHA KOJU UTPaAjy YJIOTY y pas3Bojy OoJjiecTd y
oBoj nonynauuju (169, 170).

Crynujckum mpahemeM ManyjeHaTa ca XpOHHYHOM Oosectd OyOpera, Koju HHCY
OwIM yKJby4CHHM Ha JWjanu3y, Ha)eHe Cy BHUIE BPEAHOCTH MHTHUMAa-Meauja KOMIUIEKca y
3UIy KapOTHUAHUX apTepHja, y KacCHUjuM (pazama XxpoHuuyHe Oojectu Oyopera. Ha nebpuny
MHTHMa-MeJija KOMIUIEKCa y 3UAYy KapOTHIHHUX apTepuja yTUYe ypeMmuja, apTepHjcka
XunepreHsuja, mehepHa Oonect, aucnunuaemMuja, nopemehaj merabonmuzMa KOCTH]Y H
MUHepana, uH(pIamalnuja, OKCUJATUBHU CTpeC INTO HW3a3MBa WM  [OropiiaBa
aTEepPOCKIIEPOTCKU Tiporiec y oBoj momynamuju (171). Ilopen HaBemenmx Qakropa Ha
ne0JpUHY MHTUMa-MeMja KOMIUIEKCa y 3MIAy KapoOTHIHUX apTepuja, je YTHIIA0 U IO
(mymku) u kuBoTHa 100 manujeHta (169). IloBesanoct u3Mmely ryouTka GyHKIHUjE
OyOpera u nmoBehane ne6G/pMHE MHTHUMA-MEINja KOMIUIEKCA Y 3UIy KapOTHIHHUX apTepHja,
omucaie cy u apyre cryauje (172-176).

Szeto n capagaumm  (180) cy HaBenu ga je [MK cHaxaH MpeIuKTOp
KapAnOBacKylnapHHUX Jorahaja y manujeHara ca XxpoHn4HoM Oonenthy 6yopera y dasu 3 u
4 (177). Takohe, HaBOJIM c€ paHa PACIPOCTPAHEHOCT BACKYIApHUX KalH(pUKaIHja, KOje
ce Hamaze y cBuM (azama Oonectu OyOpera (178, 179). Koponapna kannudukanuja je
MOBE3aHa ca 3HauajHUM mNoBehameM pu3MKa 01 KapAWOBacKylapHUX jaorahaja y oBoj

nonynaruju (180, 181).

1.5. KapauoBackyJiapHe 00JieCTH y XpOHU4YHOj 0os1ecTn OyOpera

Hajuemthe xapamoBackynapHe GosiecTd KoJi OojieCHHKA KOju OO0Iyjy O XpOHUYHE
6onectu OyOpera cy: xuneprpoduja 1eBe KoMope, cpyana caabocT, KOpOHApHA apTepHjcKa
Oonect, 6osiecT mepudepHUX apTepuja, CpuaHe apuTMHje U U3HEHaIHa cpuaHa cMpT (182-
187).

Xuneprpodwuja jeBe KoMope HacTaje 300r omnrepehema JieBe KOMOpE MPUTHCKOM
u/unn BosymenoM. [lputucak onrepehyje neBy koMopy 300r BUCOKOT KPBHOT MPHUTHUCKA,
noBehama KpyTocTHu nepudepHux aprepuja (apTeproCKIIepo3a) U CTEYCHE a0OPTHE CTEHO3€E

(kamupukanyja aopTHE BalBYJE), a TO 3a TOCIEOUIy HMMa pa3BO] KOHIEHTPUYHE
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xuneprpoduje yeBe xomope. AHemHja, mosehame 3ampeMuHe BaHhenujcke TEYHOCTH
(BHIIIAK TEYHOCTH) U MoBehaH MPOTOK KPBH KPO3 BaCKYyIapHHU MPUCTYN (XpOHUYHA OOJeCT
OyOpera cragujym 5) omnrepehyjy JeBy KOMOpPY BOJYMEHOM H JOBOJE J0 pas3Boja
ekcieHTpuuHe xuneptpoduje ynese komope (182-184). Xuneprpoduja jgeBe xKomope je
(dakTop pU3MKa 3a HEMOBOJbAH HCXOJ OOJECHHWKA KOju Ooiyjy om XpoHWYHEe OoyiecTh
OyOpera (3).

Xpoumuna 6oxect 6ybpera (JGF < 60 mi/min/1,73m’) je Ha3aBucan (pakTop pH3MKa
3a pa3Boj KopoHapHe apTtepujcke Oomectu (188, 189). Ca onmagamem ¢yHkumje OyOpera
nosehaBa ce MHUUACHIM]ja U TEXKUHA OICTPYKTHUBHE KOpOHApHE apTepHjcke OosecTH. Y
nomynanuju OoJieCHHKAa Koju Ooiyjy on XpoHWYHe Oonectn OyOpera KopoHapHa
apTepujcka 00JIeCT je BUIIIECYAOBHA, aTEPOCKICPOTCKU TUTAKOBHU CY KAIIM(PUKOBAHH, JIAKO
Mylajy ¥ JOBOJE JO HOBOT KapJIWOBacKyjJapHOr morahaja W HEMOBOJFHOT HCXOJa
6onecHuka. HoBu, HeTpanuuoHanau (pakTopu pru3uKa (IOBE3aHU ca onajameM (QyHKIHje
OyOpera) nmajy 3Ha4ajHy YJIOTy y MpoIlecy yop3aHe aTepockiepo3e (MUKpOoHH(IIaMaIyja,
OKCHJATUBHHU cTpec, mopemehaj metabonm3ma kanmujyma u ¢pocdara). AKyTHU KOPOHAPHH
CHUHIPOM KOj OoJIeCHHKA KOju OO0lyjy on XpoHHYHE OosiecTh OyOpera ce HCIoJbaBa
ATUMMYHAM CUMIITOMHUMA, KOjU OTEXaBajy MOCTaBJbalke AMjarH03¢ U HEMOBOJLHO YTUUY Ha
ucxon 6osectu (187, 188).

Cpuana cma0oCT je KOMIUIEKCaH KIMHUYKH CHHIAPOM, KOJU HacTaje Kao IMOCIeanuIia
nopemehaja rpahe u Qynkumje cpua (190). McnutuBama nokasyjy na Bumie o 40%
OonecHuKa Koju Ooisyjy on cpuaHe crmabocTh MMa M XpoHW4Hy Oonect OyOpera (190).
[Topemehaj cucronne QyHkmje HacTaje 300T cMambeHe KOHTPAKTHIIHOCTH, I1a KOMOpa He
MOXE€ HOpPMaJHO Jla c€ KOHTpaxyje W Ja u3bamm oBOJbHY KoimuuHy KpBH. [lopemehaj
cucTOJIHE (YHKIMje TOCTOJU aKo je Ha exokapauorpadckoMm Iperyieny (GppakinoHo
ckpaheme neBe komope (FSLK) < 25% a ejexunona gpakuuja aese komope (EFLK) < 50%
(190, 191). InjacromHa cpyaHa cinaboCT je KIMHUYKU CHHIPOM y KOME IMOCTOj€ CUMIITOMHU
W 3HAIM cpyaHe cnabocTh y3 0UyBaHy €jeKUHOHYy (pakuujy JeBe komope (EFLK > 50%) u

omreheny nujactonHy GyHkiujy nese komope (190, 191).

1.5.1. [ImjacTtosHa aucyHKuOHMja JieBe KOMOpe y XPOHHYHOj O0oJiecTH
OyOpera

JlujacTonHa cpyaHa C1abOCT je KIMHUYKUA CHHIPOM Y KOME IOCTOj€ CHMIITOMH U

3HAIM cpyaHe caaboCTu y3 OuyBaHy €jeKIHMoHY (pakiuujy JeBe komope (192-194).

28



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

[Topemehaj nujacronHe ¢pyHKuMje ce neUHUIIE KA0 HECTIOCOOHOCT JeBe KOMOpE J1a
npUMHU oJroBapajyhy KoJuumHy KpBU 0€3 KOMIIEH3aTOPHOI IOpacTa MPHUTHUCKA Y JIEBOj
npetkomopu (192-194).

Paznukyjy ce Tpu crangujyma nopemehaja nujacronHe GyHkiuje: y ctaanjymy | xoju

KapakTepuine nopemehaj penakcamuje JeBe KOMOpE, CMalbEHO je MyHhEeHmhe JeBe KOMOope Y
paHoj IWjacTONH, JOK Cy BOJIYMEH W KOMIUIMjaHCa JieBE KOMOpE HOPMAJHH, Kao U
MIPUTHUCAK Y JIEBO] KOMOPH U JIeBO] mpeTkomopH (195, 196).
VY cragujymy Il unu craamjymy nceymoHopManu3aiyje, 300r mopacta MpUTUCKA Y JIEBO]
IIPETKOMOPH KpHBAa TPAHCMUTPAJIHOT IpPOTOKAa MMa HopmanaH wusrien (195, 196). ¥V
cragujymy III koju mpezacraBiba 3aBpIIHM CTaAMjyM mopeMehaja aujactonHe (QyHKIHje,
MyHBEHE JIEBE KOMOPE Yy MHjacTONM je 030mibHO mopeMeheHo 300T cMmamema HhEHE
KOMIUIHM]aHCE U TO j€ TAKO3BaHHW PECTPUKTUBHU THM nopemehaja (195, 196).

Exokapamorpaduja je HeMHBa3MBHA METOJIa 3a MPOIICHY cpuaHe (YHKIH]e, Koja ce
300r Oe30enHOCTH uemhe KOPHCTH M MOPEJA 3Hama Ja je 3JaTHU CTaHAapA 3a MpPOIEeHY
nujactoiHe (DyHKIHMje JieBe KoMope Karerepusaruja cpua (PCW - pulmonary capilary
wedge presssure) (197).

VY KIMHHUYKO] MPAKCH MPOLIEHA JHjacTolHe (PYHKIMjE Ce BPIIM eXOKapauorpadcKum
nperyieom, oapehuBamem Op3una pane (E) u mo3ne (A) KOMIIOHEHTE MPOTOKA KPBH KPO3
MuTpaiaHo ymhe u BuxoBor penatuBHOr ogHoca (E/A). Ilpouena mopemehaja mujacronHe
dbyHKIHMje ce MOXKe BpPIIUTH M KopuiihewmeMm TKuUBHOT noruiepa-DT1 (Doppler Tissue
Imaging) xojum ce oapelyje muk TKuBHE Op3uHE MUTPATHOT anynyca (mitral annulus peak
tissue velocites) 3a Bpeme pane nujactone (e') um arpujanHe kKoHTpaknuje (a'). Hopmamne
BPEIHOCTH 3a PaHy AMjacToNy Cy pasinuuute 3a muahe m crapuje ocobe. Ilopemeheny
UjacToNHY (YHKIIHM]Y JI€BE KOMOPE KapaKTepuIlle MUK TKUBHE Op3WHE MUTPAITHOT aHyJyca
y paHoj nujactosm < 8 cm/s n 6p3uHa nujactoiaHor npotoka (Vp <45 cm/s) (197-199).

Xunieptpoduja JieBe KoMope je TJaBHU (akTop pusHMKa 3a pas3Boj mopemehaja
nujactoiHe (pyHKIMje Ko O0JIeCHUKA ca XpOHHMYHOM OosiecT OyOpera.

I'maBam akropu 3a pa3Boj xumerpoduje JIeBE KOMOPE CY: MOBHIICH apTePHjCKU
KPBHHM IIPHUTHCAK, apTepHOCKiepo3a (ypeMHjCcKu MuJbe, mopemehaj Merabonm3Ma JTumumaa,
OKCUJAaTMBHM CTpec, noBehaHa KOHIIEHTpalfja aCUMETPHUYHOr JUMETHUJIaprHHUHA,
MUKpOMH(IIaMaIja, XUIEPXOMOLMCTEMHEMHja, CEKYHIApHH XHUIIEpHapaTUPEOnan3am),
CTEYEeHa aOpTHA CTEHO3a, aHeMmHja, moBehan BoiyMeH Banhenwjcke TEYHOCTH W TOBehaH
NPOTOK KPBH KpO3 BACKyJapHU TMPHCTYNl 32 XEMOAMjalu3y-Koa OoJleCHHKa Ha

xemoujanmsu. (198,199)

29



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

Exoxapauorpaduja omoryhasa qujarHOCTHKOBaWbE XUNIEPTPOpHje IeBE KOMOpeE.

Xuneprpoduja jeBe KOMOpe MOCTOjU aKo je MHAEeKC Mace JeBe komope (LVMi Behu

ox 131 g/m” xox mymkapana u Behu ox 100 g/m” kop xena (200-203).
Jleueme nujacronHe cpuane cimaboctu je OaszupaHo Ha marodu3uoNorHju mopemehaja
nrjactonHe (yHkiuje nese komope. Omrehena penakcanuja ¥ moBehaHa KpyrocT jese
KOMOpE MEXaHH3MH Cy KOju OBojEe 10 mopeMehaja nujactoine QyHKIHje U MOCIEIMYHOT
pasBoja nujactoiHe cpuane ciaadboctu (197).

[lpumapHr maH Jieyewma Moapa3yMeBa IPHMEHY MeIuKaMeHaTta KojuMa ce
OCTBapyje ONTHMaJHa KOHTpoja (akrtopa puszuka (MHXMOMTOPHU AHTHOTEH3UH
KoHBepTyjyher enszuma, Oera OJioKaTopu, OJIOKATOpW perenTopa 3a AHTUOTCH3WH 2,
AKTUBHU METa0OJUTH BHUTaMUHA D, KalIMMUMETHIM, EpUTPONOeTHH), moBehaBa
MMPOMEHJPMBOCT (PpekBeHIIHje cpuaHOT pajna (6era OJ0KaTOPH, HHXHOUTOPH aHTHOTCH3UH
KOHBepTyjyher eH3uma), cTaOwin3yjy aTepoCKIEpOTCKH IUIAKOBH (aHUTAarperamuoHu
JIEKOBM, CTaTUHHM) M WHXMOUTOPU aHTHOTEH3WH KOHBEpTyjyher eH3uma, epUTpPOINOeTHH
(204-209). CexkyHmapHu IUTaH YKJby4Yyje peBacKyJapu3allijy KOpOHApHHUX apTepHja H
yrpajamy UMIUIAaHTUPAHOT Kapauoseptep aehuodpriaropa (ICD) (210, 211).

OtkpuBame OojecHHKa ca ToBehaHUM pH3WKOM 3a pa3BOj OUJaCTOIHE CpyaHe
cnaboct omoryhaBa mpaBOBpeMEHY NIpHUMEHY OJroBapajyher edema M TOCTH3AE
WJBHUX BpenqHOCTH ¢aktopa pusznka. CBe TO JONPUHOCH CMamelmy CTOIE
KapJIMOBACcKyJIapHOT MOpOHMIUTETa W MOPTAJIUTETAa W TO0OJBIIABa KBAIHUTET IKHBOTA

0osecHHKa ca XpoHUYHOM Oostectu O6yopera (199, 203, 197).

1.5.2. TecroBu 32 npoueny pyHKIMje JJeBe KOMOpPe MUOKapaa

3a IMjarHOCTUKOBamkE cpyaHe cnaboctu oapelyjy ce Harpuypercku nentun (BNP u
NTproBNP). Kon GonecHuka koju 6011yjy ol XpoHUdHE O60nectu OyOpera, KOHIIEHTpaluja
(BNP u NTproBNP) y cepymy Moxe OuTu moBehaHa ¥ y OJICYCTBY KJIMHUYKH HCTIOJbEHE
cpuaHe clIaboOCTH, Kao TMocieanna cMmameHe (QyHkiuje OyOpera (cMameH OyOpekHH
KIMPEHC HATPUYpPETCKUX mentuaa) ¢udpo3e MHUOKapAa U XUNEpTpodHje JeBe KoMope

(212, 213).

Ko GoTecHHKa KOJ KOJHX je KIMPEHC eHIOreHOT KpeaTHHHHa > 60 ml/min/l,73m’
Bpenanoctu BNP Behe ox 100 pg/ml u NTproBNP-a Behe on 300 pg/m! yka3yjy Ha cpuyany

ciabocT. YKOIMKO je KIMPEHC SHIOTeHOT KpeatwHuHa < 60 ml/min/l,73m’, Ha cpuaHy
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cnaboct ykasyjy Bpennoctu BNP sehe ox 200 pg/ml u Bpennoctu NTproBNP-a Behe on
1200 pg/ml (212,213). Kox GonecHrka ca MeTUM CTaIljyMOM XpOHHUYHE Oojectu OyOpera,
KOJH Ce Jieue XeMOIjaTi30M, Ha cpuaHy ci1abocT ykasyje BpeaHoct N1proBNP-a Behe on
7200 pg/ml (212,213).

[To3HaBame MexaHHM3Ma Mporpecuje XpoHW4YHe crnadoctu OyOpera M mpaBOBpeMeHa
npuMeHa oarosapajyhe Tepamnuje umajy 3a b jaa crnpede onaname JGF u ga nosexy 1o
pemucuje u perpecuje OyoOpexHe Oomectu (214). Jledeme OosiecHWKA ca XPOHUYHUM
Oonectuma OyOpera Tpeba na ykbyudm crenuuuHy Tepanujy Oa3supaHy Ha MPEIU3HO]
IvjarHo3u OoJecTd, TpoleHy U mpaheme KOMOpOUIHUX (haKTopa, yCIopaBame TyOUTKa
¢ynkuuje OyOpera, MpeBeHLIN]y U JIeUeHe KOMIUTHUKAIMja cMambeHe GpyHkuuje oyopera, u
Tepamnujy 3a 3ameHy pyHkiuje oyopera. (215-217).

Knuanuka crparerdja 3a clpedaBambe WM YCIIOpaBamke MPOTPECcHje XPOHHYHE
Oonectn OyOpera mma 3a IHJb Ja 00e30eaM MOCTU3AE JKEJbEHUX BPEIHOCTH KJbYUHHUX
napamerapa, Kao IITO Cy: Cpelibd apTepHjCKU KpBHU mpuTHCcak on 92 mmHg (~125/75
mmHg), creneH w3nyunBama mporenHa Mmokpahom < 0,3 g/24h, xonnentpamuja LDL
xoJiecteposia y cepymy < 2,6 mmol/l, KoHIIEHTpaIija TJIMKOJIU3UPAHOT XeMOTJIo0nHa <
7,0%, xouuentpauuja Hb=110-120 g//, u xematokpur - Hct 33-36 % (66, 218-220). Pano
JIMjarHOCTHKOBake XpOHUYHE Ooectu OyOpera u nmpuMeHa oAroBapajyhe Tepamnuje umajy
32 Wb CMamemhe WHIWACHIMje, MOpPOMIUTETa, MOPTAIUTETa W TPOIIKOBA JiCUCHa

OoJecHUKa KOju 00J1y]y 0J1 XpOHUYHE TIporpecuBHe OoJiectu 0yopera (215, 217).
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2. XUHIOTE3E U HUJbEBU UCTPA’KUBAIBA

2.1. XUITOTE3E

Ha ocHoBY mogaraka HaBeJeHUX Y YBO/Y, IOCTaB/beHe cy ciienehe pagne xunorese:

1. Crenen OyOpexHe (yHKIHMje yTHYe HA KOHLIEHTpAIMjy OMoMapkepa €HIOTEIIHE

TUC(hYHKIIH]E Y CEPyMY.

2. WU3mely xKoHueHTpamuje OuoMapkepa eHIOTENHE AUCPYHKIHE y CepymMy U
neO/bMHEe WHTUMa-MeMja KOMIUIEKCA y 3UJy KapOTHUIHUX apTepuja MOCTOjU jaka

ITO3UTHUBHA ITOBE3aHOCT.

3. Crenen Oyopexxne GyHKIM]je yTHUe Ha 1e0JbUHY HHTUMAa-Me/I1]ja KOMIUIeKCa y 3Ly

KapOTUIHUX apTepHja

4. Msmehy exokapaumorpadckux Iapamerapa CHUCTONHE W JAWjacTojiHe (QYHKIHjE H
KOHIICHTpalje OnomMapkepa eHJI0TeNIHe MUC]YHKIMje Y cepyMy MOCTOjU 3Ha4ajHa

ITOBE3aHOCT .

5. Hsmehy neGspvHE WHTHMa-MeIHja KOMIUIEKCA Y 3WUIy KapOTHIHHUX apTepuja
exokapauorpa)CKux IapaMeTapa CHCTONHE M JUjacToiiHe AWC(YHKIMjEe cpla

MIOCTOjH 3Ha4YajHa TIOBE3aHOCT.
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2.2. IWJBEBU

Panu nposepe pagHe xunorese nocTaBuiIn cMo cienehe nu/bese ucTpakuBama:

1.

AHanu3upary MalyjeHTe mpema Mojy, roJuHama *HBOTa, UHIEKCY TeJeCHE Mace

(BMI vnpexcy), HaBUKaMa y mylewy U 0yOpexHo] GyHKIHju.

Hcnuratn cremen moBe3aHoCTH u3Mel)y KOHIEHTpalyje OnoMapkepa €HAOTETHE

muchyHKIHje U cTerneHa OyOopexxHe QyHKIHje.

Hcnuratn cremen moBe3aHocTH u3Mel)y KOHIIEHTpalyje OnoMapkepa €HIOTETHE
muchyHKMje W ne0JbUHE WHTUMa-Me[uja KOMIUIEKCAa Y 3HAY KapOTHIHUX

aprepuja.

Hcnurtatu cTenmeH mnoBe3aHOCTH wu3Mel)ly HMHTHMa-Meauja KOMIUIEKCa y 3UIy

KapOTHUJIHUX apTepHja U cTerneHa OyopexHe GpyHkuuje.

Hcnuratn cremen moBe3aHocTH u3Mel)y KOHIEHTpalyje OnoMapkepa €HIOTETHE

TUCPYHKIMje U eXoKapauorpadCKux TmapaMmerapa CHCTOJIHE | JIUjacTOJHE

¢dbyHKIHje cpua.
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3. MATEPUJAJI U METOJIE

3.1. llogany 0 HCIUTAHUIIIMA

Hakon ogo6pema ETnukor komuTera ycTaHoBe, Y MPOCTIEKTUBHY CTYAH]Y Mpeceka je
yksbyueHo 100 ogpacnux 00JecHUKA ca XPOHUYHOM 00JiecTH OyOpera Koju Cy UCITUTUBaHU
y mepuoxny ox 01.06.2014. rogunue 1o 31.03.2015.rogqune. CBu 60JECHUIIN CY TIPETIeIaHN

aMOyJIaHTHO.

dynkiuja OyOpera je TpolekmHBaHA HAa OCHOBY KIHMpPEHCAa KpEaTHHWHA, KOJU je

onpeher CKD-EPI gpopmynom (GFR = 141 x min(Se, /x, )% % max(S. /x, 1)-1-209 x 0.993
K. 100 x 1,018 [axo je ocoba xkeHCKOr monal) W u3paxkeH y ml/min/l,73 m2). y
3aBHCHOCTH O/ cTerneHa ¢pyHkiuje Oyopera O0JeCHUIM Cy NMOAEIHEHH Y MET Ipymna:

e GFR (1): GFR 90-120 ml/min/1,73 m2,

e GFR (2): GFR 60- 89 ml/min/1,73 m2,

e GFR (3): GFR 30-59 ml/min/1,73 m2,

e GFR (4):GFR 15-29 mi/min/1,73 m?u

e GFR (5): GFR < 15 ml/min/1,73 m?.
VY cBakoj rpymnu je 6umno o 20 GoyecHUKA.

TokoMm HCIUTHBaKa CBUM HCIUTAHMUNMA je oapeljeHo caenehe:

OcHOBHE KapaKTEepUCTHKE OOJIECHHKA: TOJ, XKMBOTHa 100, TeJlecHa Maca, TeJecHa
BucuHa,(BMI). Uunexc tenecHe mace (eHriecka ckpahenuna, BMI-body mass index ) je
onpeler mpema hOopMyIIH: TelecHa TexnHa/(TellecHa BUCHHA). 1 H3paxkeHo y kg/m’.
Bbonecuuy npema BpeagHoctu BMI- cy NOAe/beHN Y YETUPHU TPYIIE:

1. morxpamwenu (BMI < 18.,5),

2. HOpMaJIHO yxpaweHu (BMI = 18,5-24,9),

3. ymepeHo roja3uu (BMI = 25-29,9)

4. rojasuu (BMI > 30).
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e [Ipema romuHama )KMBOTHE JOOH MOJCIHIN CMO UX Y YETHPH CTApPOCHE KaTeTropHje:
1. 18 -40 roguna
2. 41-50 ronuna
3. 51-60 roguna
4. 61-70 roguHa

e [Ipema mymaykom cTatycy O0JIECHUKE CMO MOACTHIN Y TPH TpyIIe:

1. mymavu-akTHBHH MTyIIAYX
2. OuWBIIM ITyHIauu
3. Hemymauu

e Hajuemhu y3poru obosbema OyOpera OMIU Cy: XpOHUYHH TJIOMEPYIOHE(DPUTHC,
Kankyno3a OyOpera, apTrepujcka XumnepreHsuja, nucre Oyopera, mehepHa Oorecr,
agyATHA TOJUIMCTHYHA OojiecT OyOpera, TyOYJIOWHTEPCTUIM]CKH HEPPHUTHC U
M30JI0BaHA EPUTPOIUTYPH]A .

e [IpucycTBO/OACYCTBO CHMNTOMAa M 3HAKOBa XpOHHWYHE OyOpexkHe cimabocTu:
aHemMuja  OyOpexHOT  TIOpEKIa, CEeKYHJapHU  XWIIepIIapaTUPEOUIN3aM,
XHUIIEPXOMOIMCTENHEMH]a.

e (OCHOBHHM XEMaTOJIONIKA W OMOXEMHJCKH TTPOQHI: KOMIIJIETHA KPBHA CIIMKA, ypea,
KpeaTWHUH, TJIMKEeMHUja, anOyMHHH, KalMjyM, KallUjyM, JUOUAOTPaM,
POTEUHYpHja.

e Kuupenc kpeatununa je onpehen npumenom CKD-EPI popmyine

e Konnenrpanuja uurokuna IL-1, IL- 6, TNF-c.

e KoHIeHTpaIija XOMOIIMCTEHHA

e KonneHrpanuja BuTaMuHa [l 1 ”HTAKTHOT TApaTXOPMOHA Y CEPyMy

e Exokapmmorpadceku npernen: EF % cpua, nujactonny QyHkuujy cpua: E/A, DTk,

e BenmuunHa aTepoMaro3HOr IUIaKa M OACYCTBO/IIPUCYCTBO 3a/ae0sbarba WHTHMA-
Merja KOMIUIEKCa y 3Uly KapOTHIHHUX apTepHja yTBpheH je mormiepcoHorpadcKum

MMperyICcaA0M Bpara.

VYkIbyuyjyhu KpUTEpHjyMH 32 HCIUTUBAE CY OWIIH:
- Ja uMajy XpoHH4YHY OosecT OyOpera
- Jay aHaMHE3W HHCY UMaJH epeOpaHy HUTH KapIUOJIOIIKY KOMILIHKALIN]Y
- Jla HUCY 3aIl0Yelid aKTHUBHO JIeYeHhe XpOHUYHE OosiecTn OyOpera

- 5acy xuBoTHE n00u of 18 no 70 ronuna
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- motnucal Gopmynap HHPOPMHCAHOT PUCTAHKA.

Hckipyayjyhu kpuTeprjyMu 3a HICIUTUBAE Cy OMITH:

YV aHamHe3u nmojaTax :
- Jla cy mpenexand uH(papKT MHOKapaa
- Ja uMajy MamurHu nopemehaj cpyaHor paja
- nawumajy yrpabhen - pace mackeris,
- JIOKa3aHy KapJIuOBacKylIapHy O0oject
(ca yrpahenum by passom, CTEHTOM, anginu pectoris),
- 1epebpoBacKyJapHH UHCYIIT,
- Manursa obospema
- aKyTHY uH(pekuujy,
- ayTOMMYHO-CHCTEMCKO 000JbeHe,
- Jla KOPHCTE HMYHOCYITPUCBHY TEPaInjy
- Jla Cy IMaJIM OTIePAaTUBHU 3aXBaT YHyTap Mecell JaHa U

- OMJIO KOje XpPOHUYHO 000JbEHE KOje OM MOTJIO YTUIIATH Ha pe3yiTare.

3.2. buoxemujcke aHaju3e

3.2.1. KpBHa canka

XeMaToJomke 1 OMOXEMH]CKe aHaIn3e KPBU, YpUHA U oJpehuBame mpoTennypuje y
ypuny, ypahenu cy y Uncturyry 3a 6uoxemujy BMA.

KpBHa ciauka

[TapameTpu KpBHE CIIMKE Cy aHAIM3UPAHW M3 BaKyTajHEpa ca JbyOMdacTomM O0joM
yena (TyHa KpB), KOju kao aHtmkoarymanc caapxke K2EITA (1,8 mg K2EJITA mo ml
KpBH).
KpgBHa cnmka je onpehena merogom npotoune nutomerpuje (Flow cytometry), 3a henujcke
enemenTe, Ha amapary: Advia 120, mpousBohaua, Simens, a xemornoOuH je oapehen

(hOTOMETPHU]jCKH.
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Eputpouutu (Er). Pepepentna Bpennoct: 3,8-5,8 10" /L, Xemor;106un (Hgb).
Pedepentna Bpeanoct 115-165 g/L, Xemaroxkput (HCT). Pedepentna Bpennoct: 0,37-
0,47 L/L, MCV 76-96.0 fl, Jleykountu (Le). Pedepenrna spemnoct: 4-11,00 10°,
Tpombouutu (Tr). Pepepentna Bpegnoct: 177-366 10° - (:keme). Eputpountn (Er).
Pedepentaa Bpexnoct: 4,5-6,5 10'%/1, Xemora06un (Hgb). Pedepentna Bpemmoct: 130-
180 g/L, XemaTokput (HCT). Pedepertna Bpennoct: 0,40-0,54 L/L,MCV. Pedepentna
Bpenroct: 76-96,0 fl, Jleykommrn (Le). Pedepentna Bpemmoct: 4-11,00 x 10%/1
TpomGountn (7r). Pedepenrna Bpegmoct: 187-406 x 10°//-(mymkapum). Iox
aHEeMHUJCKUM CHHIPOMOM ce mojpasymeBasia cBaka BpenHoct Hgb < 115 g/l 3a xene u
cBaka BpeaHocT Hgb < 130 g// 3a mymikapiie.

Onpehenn cy cBum OosecHUIIMMA TapamMeTpu craryca rBoxha: depuTuH: je
onpehuBan meromoM-Jlacepcka Hedenomerpuja Ha amapary: Dade Behring nepholometer
BN II. Pepepentne Bpennoctu: 20-280 ug/l. Fe-rBo:xhe na anapary: Simens ADVIA 1800.
[Mpunnun: cnexktpodoromerpuja (Endpoint, ferozin). Pedepentna Bpeanoct Fe:
mymkapi: 11-31 umol/l. Kene: 9-31 umol/l. TIBC-ua anapary: Simens, Advia 1800.
[Tpunnumn: cnekrpodotomerpuja (endpoint chromazurol B). Pedepentna BpemHocT:
mymkapiu: 45-80 umol/l. Kene:45-80 umol/l. sTrFe(%)-carypanuja TpaHchepuHa ca
Fe% je onpehusana popmynom: Fe/TIBC x 100. Pedepentna Bpennoct ox 20-50%. Ilox
CUJICPOIICHU]CKOM aHEeMH]jOM ce Tmojapa3dymeBana BpenHoct Fe < 11 umol/l xon
MyIIKapana, a 3a xkene Fe <9 umol/l. Ilopemehenom sTrFe(%) - carypauuja Tpancdepuna
ca Fe% cMo cmatpaiu BpeIHOCTH Koje cy Omiie BaH pedepeHTHHX BpeaHocT: < 20 u >

50%.

3.2.2. buoxemMujCcKHM MapaMeTpu KpBH.

Ypea: Opnpehena je KBaHTHUTATUBHO, crekTpodoTromerpujckoM YB meromom ca
ypea3oM W TiyTamaT-IexXujporeHasomM, Ha amapaty Simens ADVIA 1800. PedepentHa
BpenHocT: 2,5-7,5 mmol/l.

Kpearunun: BpenHoctn kpeaTmHHMHA y cepyMy HcnuUTaHHKa (OOJecHUKA) cCy
onpehuBane MoaupukoBaHoM Jaffe, CHEKTpPOPOTOMETPUJCKOM METOIOM, Ha amapary
Simens ADVIA 1800. PedepeHTHE BpeIHOCTH Cy paziIHYUTEe y 3aBUCHOCTH Of MOja H

n3Hoce 3a mymkapiue: 62-115 umol/l, a 3a xene: 44-88 umol/l.
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Moxkpahna kucenuna (acidum wuricum): BpenHoctn MokpahHe KHCETUHE CYy
onpehuBane crekTpoOTOMETPHJCKOM METOJIOM, y3 Kopuinheme eH3uMma ypukase, Ha
anapary Simens ADVIA 1800. PedepenTHe BpEIHOCTH Cy Pa3IHYUTE Y 3aBUCHOCTH O]
nmoJia 1 u3Hoce 3a mymkapie: 220-547 umol/l, a 3a xxene: 184-464 umol/l .

AnbdymuH: Anammza anOymuiHa y cepyMmy je H3BoheHa CIEeKTPO(OTOMETPH)CKOM
MeronoM ca bromcresol green-BCG, na anapatry Simens ADVIA 1800. Pedepentre
BpeaHocTH cy 32-50 g/l.

YkynHu mnporemHu: BpemHoctm  yKymHMX ~— mporenHa cy  oapeljuBaHe
cnekrpodoromerpujckom MetogoM (Endpoint), na amapary Simens ADVIA 1800.
Pedepentre Bpeanoctu cy 60-83 g/l.

Kammjym (K"): Anamisa kammjyma je paljeHa MeTOIOM — MHIMPEKTHE
noteHimometpuje (Jon slektivna elektroda), na amapary Simens ADVIA 1800. Pebepentae
BpenaHoctH 3,5 - 5,1 mmol/l.

Hatpujym (Na'): BpemnocTu HaTpujyma cy ojpehuBaHe METONOM HHIMPEKTHE
noteHmometpuje (Jon slektivna elektroda), na anapary Simens ADVIA 1800. PebepenTHe
BpenHocTH 136-148 mmol/I.

I'nmyko3a: Bpemnoctu riyko3ze cy oapehuBane meromoM crekTpodoromerpuje
(Endopoint, heksokinaza), na anapary Advia 1800. Pedepentne Bpemnoctu 4,1-5,9
mmol/l.

HBAIc: Bpeanoctu rimkKonm3upaHor xemornobouna (HBAIc) cy opapehuBane
METOJIOM criekTpodoToMeTpHje, Ha anapary Advia 1800. Pedpepentre Bpennoctu (HBAIc)
cy 3paxene y (%, mmol/mmol); 4,5-6,20%, 24-43 mmol/mmol.

XoJgecrepos: Bpemnnoctu xomectepona cy onapeheHe CcrneKTpohOoTOMETPH]CKOM
meroaoMm (Endpoint), na amapary Simens ADVIA 1800. PedbepeHTHE BpPEIHOCTH CY
nojie/beHe Ha: MOoXKeJbHO < 5,2 mmol/l, rpannano pusuvHo 5,2-6,2 mmol/l, puznano > 6,2
mmol/l.

HDL-xoaectepoJi: Bpennoctu xonecrepoia cy oapehene crnekrpopoToMeTprjcKoM
meronoMm (Endpoint), na amapary Simens ADVIA 1800. PedbepeHTHE BpPEIHOCTH CY
nojesbeHe Ha: nmoxkesbHO >1,3 mmol/l, rpannano pusuuno 1,0-1,3 mmol/l, puznyuno < 1,0
mmol/l.

LDL-gpopmyna: Bpemnoctu LDL-xonectepona cy 1go0OujeHE  padyHCKH:
koputtheweMm Friedwald-oBe dopmyne: LDL ykymHu Xxonectepon-HDL xonectepon -
(Tpurnunepunn/2,2). PedepentHe BpegHoCTH Cy mMoJe/beHE Ha: ToXKesbHO < 3,5 mmol/l,

rpaHu9HO pu3u4HO 3,5 — 4,1 mmol/l, pusnano > 4,1 mmol/l.
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Tpuraumuepuau: Bpennoctu tpuriuiepuaa ¢y oapeheHe cnekTpopoToMeTprjckoM
metonoMm (Endpoint), wa amnapary Simens ADVIA 1800. PedepeHTHe BpemHOCTH CY
nojie/beHe Ha: moxeJbHo < 1.7 mmol/l, rpanndHo puznano 1,7-2,29 mmol/l, puzudno > 2,3
mmol/l.

Kanumjym: OnpehuBame KOHIIEHTPIIH]E KaJIujyma je paheno
cnekrpodoTomeTpujckom MetonoM (Endpoint), na amnapary Simens ADVIA 1800.
Pedepentne BpemHocTM cepymckor kammwjyma cy  2,15-2,60 mmol/l. Tlon
XUTIEPKAJIN]EMHU]OM CMO TTOAPa3yMeBaIM CBaKy BPEIHOCT KOPUTOBAHOT KaJIIIMjyMa Koja je
Ouia BUIIa OJ1 TOpHE pehepeHTHE BPEAHOCTH.

®ocdop: OnpehuBame KoHIEHTpIH]E hocdopa je paheHo cIeKTPOhOTOMETPHjCKOM
MeroaoM (Endpoint, munubnar), Ha anapaty Simens ADVIA 1800. PedbepentHe BpeTHOCTH
cy oxn 0,78-1,65 mmol/l. Xunepdocharemuja nedpunnire kao koHmeHTpanuja dpocdara y
cepymy Beha ox 1,65 mmol/l, a mpousBoy coybuInTeTa je moBuueH ako je Ca’ x PO, >
4,5 mmol’/F.

Aakanna d¢ocdarasza: BpegHoctn ankamHe ¢ocdartaze cmo oapehuBamm
creKTpodOTOMETPUjCKOM MeToaoM (nuetuniaMuH-JIEA), Ha anapaty Simens ADVIA 1800.
Pedepentre BpeaHocTu cy Omie pa3nuuuTe npema moiy: 3a mymkapie: 90-360 U/, a 3a
xene: 70-290 U/I.

Buramun D: Bpemnoctu ButammHa D cy oapehuBaHe 1o TNpUHIUITY:
Chemiluminiscent microarticle imunoeassay-CMIA, wa amnapary Architect 1 2000
SR(ABBOTT). Pedepentne BpenHoctu cy 23,75-138,75 nmol/l.

HMuTakTHn naparxopmon (PTH): KoHneHntpauujy uHTakTHOT maparxopmoHa-PTH
cmo oapehuBamu Meromom: Direct chemoluminometric immnoassay-OCLIA, Ha amapaTy

Simens Advia entaur XP. Pedepentne Bpennoctu cy 1,48-7,63 pmol/I.

3.2.3. ®axkTopu ynaje

Cenumentaunuja epurpounta (SE): 3a ogpehuBame Bpennoctu SE kopumrena je
Wetergren metona, Ha anapaty Sedimatic 100. Pedepentne BpegHocTn cy: 3a xeHe < 25
mm/1h, 3a mymkapue <15 mm/1h.

®uodpuHoren: 3a oxpehuBame BpenHocTH (uOpuHOreHa je kopumteHa, Clauss

metoda (Clauss,na anapary BCS XP (Simens). Pepepentne Bpeqnoctu cy: 2,1-4,0 g/l.
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II-peakTuBHu nporenH (CRP): Konnenrpauujy CRP-a cmMo oapehusanu meromom:
particle enhanceo turbidimetric imunoassay (PETIA), na anapary Simens Dimension

RxLMAX. Pedhepentne Bpennoctu cy: 0-3 mg/l.

3.2.4. IlponH(praMaTOPpHU UMTOKUHUA U XOMOIMCTEHH

Y Opemewy 3a uMmyHonorujy MHCTUTyTa 32 eKClepuMEHTaIHy Meauuuny BMA

onpehenu cy mpouH(IaMaTopHU TUTOKUHY, [L-1 u TNF-co. Y3opuu nepudepHe KpBu Ccy
nentpudyrupanu Ha 1000 x g, Ha 15 munyTta. CepyMm je u3ziBojeH y enpysere oxa 1,5 m/ o
Eppendorfu wn 3amp3nytr Ha -40°C no aHanuze. AHanu3a je BpIIEHa METOAOM ca
koMepuujanmauM kutoBuma "Human IL-1a (Interleukin 1 Alpha) ELISA Kit", Catalog No:
E-EL-H0088 96T. Pesyntatu peakuuje cy yntanu Ha ELISA uurauy Biotek Sinergs na 450
nm. MuHNManaHa neTektabmiHa ao3a 3a IL-1o je 2,344 pg/ml. (OceTsbuBOCT OBOT TeCTa,
WIA HAJHIKU AeTeKTaOuiaHu nuMuT (LDL) je neguHHMcaH Kao HajHIKAa KOHIIEHTpaLHja
MPOTEMHA KOja ce MOXKE pa3IruKoBaTu of HyJe). Oncer npemno3HaBama je y pacnony 3,906-
250 pg/ml.
Munumanna nerexrabmiHa no3a 3a TNF-o je 4,69 pg/ml. (OceTsbHBOCT OBOT TeCTa, WU
HajHUXKHM JeTekrtabwinu jumut (LDL) je neduHHMCaH Kao HajHM)KA KOHIEHTpAIWja
MPOTEMHA KOja C€ MOXKE pa3IMKOBaTH o1 Hyse). Orcer nperno3HaBama je y pacnony 7,81-
500 pg/ml.

Hurepaeykun (IL-6): Bpennoctu (konuenrpanuja) /L-6 je onpehena y Uuctury 3a
MeIULIMHCKY Onoxemujy BMA, u3 cepyma nmyHe KpBU, METOJIOM XeMUIYMUHHUCIICHIIUj€, Ha
anapary IMMULITE 2000, Ped. Bpennoctu: 0-5,9 pg/ml.

XomouucreuH: BpeaHoctu xomonuctenHa cy ojapehuBane u3 cepyma (emnpysera ca
Y30pKOM je dyBaHa Ha Jieqy A0 o0paje), MeTOIoM Jlacepcka HedosieMeTpHja, Ha amapary:
Dade Behring Nephelometer BN II. Ped. Bpemnoctu: 4,995-15,0 wumol/l. Bpennoctu
xomomuctenHa Buime on 15,0 umol/l cMo Ha3BaIM XHMEPXOMOIKMCTEMHEMH]A KOjy CMO

noaenuiu Ha: omary 16-24 umol/l, ymepeny 25-100 u uzpaxeny, sutie ox 100 umol/I.
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3.2.5. ®aKTOp OKCHAATHBHOI CTpeca.

Manonuwnauanaexua (MDA): Konnentpanmnja (MDA) je oxapehena xao
THoOapOuTypHa KucenuHa-pearyjyhe cyncranue (7BARS) cnekTpoOTOMETpHjCKUM
TECTOM KOjHU C€ 3aCHMBA Ha allCOPIIMOHOM MaKCUMYMY KOMILIEKCa MAIOHWIANAIIEXUIA U
octranux TBARS ca tnobapOoutypHoMm kucenumHoMm Ha 492-650 nm. 3a u3padyHaBame
KoH1eHTpanuje MDA xopuiiheHa je cTanmapHa KprBa Koja je KOHCTpyHcaHa yrnoTpeoom
crangapaae kosreHtamuje ox 1-10 umol/L. Pesyntatu peakuuje cy umtanu Ha ELISA
yutauy Biotek Sinergs na 492-650 nm. Pedepentne Bpennoctu 1,45 £ 0,70 umol/l Girotti,
2,94+0,30 pumol/l Ruminoto.

3.2.6. TecToBu 32 npoBepy pyHKIMje JIeBe KOMOPe MUOKapaa

Konnenrpanuja B-tun Hatpuyperckor nentuaa (BNP) je oapehuBaHa MeTOI0M
CMIA (nupexTHa XeMUIyMHUHHCIEHIM]a), Ha anapary SIMENS/ADVIA Centaur XP: a
KOHIIEHTpallMja N-TEepPMHHATHOT MPOXOPMOH MOXJIAHOT HATPHYPETCKOT TENTHAA
(NTproBNP) je opapehuBaHa mOMOhy eIEKTPOXEMIUTYMHHHCIICHIIMjE€ HMYHOeceja Ha
anapary Roche Cobas e 601: meron "ECLIA". Pepepentne Bpennoctu BNP, NT-proBNP

Cy 3aBHUCHE 071 1oJjia (MyIIKapall, )K€Ha U lbUXOBE CTapOCTH), a IpUKa3aHu cy y Tabenu 2.

Taoena 2. Pehepenmmne epeonocmu 3a BNP u NTproBNP

BNP (pg/ml) NTproBNP (pmol/l)
T'ogune xuBOTA
Mymxkapiu Kene Mymxkapiu Kene
<45 0-73 0-289 0-10,12 0-1534
45 - 54 0-40 0-111 0-14,28 0-29,38
55-64 0-80 0-155 0—-24,78 0-33,87
65-74 0-150 0-159 0—44,37 0—-35,52

BNP- B-tun Hatpuyperckor nentuna, NTproBNP- N-TepMHHaIHM MPOXOPMOH MOXKIAHOT
HaTPUYpPETCKOT MENTHA.
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3.2.7. Anaau3e ypuHa

Ypun: Ilpernegom ypuna je pahena xemujcka ananusa (PH, cnermmduuna texuna,
NPOTCHHU, XEMOTJIOOWH, JICYKOIIMTH, TJyKO3a, acCKOPOWHCKa KHCEIHHA, KETOHH,
YPOOHIMHOTEH, OWIMPYOUH, HUTPUTH), & Y CEAUMEHTY YPHUHA: €PUTPOLIUTH, JCYKOIUTH,
KPUCTAJM, KaJlMjyM OKCalaT JUXHUIPO, TPUILT (ocdaT, KpUCTaaun MOKpahHE KHCEIHHE,
XHjaJIMHA WIWHAPH, TPaHYTUPaHH [IWIAHAPH.

Muxpoanoymunypuja: MukpoanObymunypuja je oapehuBana meromom Laserska
nefelometrija, na anapary: Dade behring nephelometer. Pepepentna Bpemgnoct: 0-30 mg/l.

IIporennypuja no — Biuretu: [lporennypuja-nporeunu y 24h ypuny, no Biuretu je
onpehuBaHa u3 24-caTHOT ypuHA, 10 METOAM cnexmpogomomempuja (pyrogallol red, na
anapary Simens Advia 1800 u anapart: Simens dimension RxLmax). PebepenTHa BpeIHOCT:
0-150 mg/l.

[TpoTennypujy cMO NOJENWIN HAa OCHOBY KOHIICHTpAallMje MpOoTeuHa y 24-4acOBHOM
YpUHY y TPH TpyIIE:

1. Hopwmanna nporeunypuja, npotennu < 150 mg/24h ypuny,

2. TIporeunypuja Henedporckor panra, nporeunu 150 mg/24h - 3,5 g/24h
YpUHY U

3. Hedpotcku cunapom, nporennu > 3,5 g/24h ypuny.

3.3. KapaunoBackyJapHu napaMeTpu

3.3.1. XunepreHnsuja

Ha ocHoBy wmcropuje momataka o Hajuenthe WM3MEpPEHUM BpEIHOCTHMA KpPBHOT
MPUTHUCKA, TIOCTOjalby apTEPH]jCKEe XUIEPTECH3U]€ U Ty>KUHE HEHOT Tpajamka 00JIECHUKE CMO
IOENIUIN Y TPU I'PYIIE.

I'pyna I: HOpMOTEH3MBHU OOJECHMLIM - KOjU Cy MMald HOpPMAallHE BPEAHOCTH KPBHOT
MPUTUCKA ¥ HUCY KOPUCTHIIN TEPAINjy aHTHXUTICPTCH3UBHMA.
I'pyna II: GosecHHIM ca apTEepHjCKOM XUTIEPTEH3UjOM YHja eBoryirja je oa 0-10 ronuna.

I'pyna III: ca eBoxymijoM aprepujcke xuneprensuje ayxe ox 10 roguHa.
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[Ipema u3MepeHMM BPEIHOCTUMA CHCTOJIHOT KPBHOT NPUTHCKA, TOKOM JIBa WJIM BHIIIE
Mepema, a 1o npenopykama HarmmonanHor Boauya 3a apTepHjcKy XurepreHsujy u3 2012.
roJinHe, OOJIECHUKE CMO MOJEIIIN Y eT rpymna (219):

- I'pynaI: 140-159 mmHg,

- rpyna ll:160-179 mmHg,

- rpyna III: Bume ox 180 mmHg,

- rpyna IV: u3onoBana aprepujcka xurnepriensuja > 140 mmHg

- rpyna V: 120-140 mmHg,
[IpeMa wu3MepeHMM BpeIHOCTUMA JHJaCTOJIHOI KpPBHOT TPHUTHUCKAa OOJECHHUKE CMO

MOACIININ Ha YCTUPU I'PYIIC:

rpyna I: 90-99 mmHg,
rpyna II: 100-109 mmHg,

rpyna III: Bume ox 110 mmHg,

rpyna IV: mamwe on 90 mmHg.

Hopwmasan aprepujcku KpBHU NMPUTHCAK : CUCTONHU < 120 mmHg n nujactoman < 80
mmHg. Aprepujcka xumneprensuja: cragmjym 1: cucromnu 140-159 mmHg wmm
mjactonHu 90-99 mmHg, cragujym 2: cucronuu > 160 mmHg umu aujactonau > 100
mmHg. W30/i0BaHa CHUCTOJIHA XUNEPTeH3Hja je CTamke y KOJeM jeé CHCTOJIHU KpPBHH
nputucak > 140 mmHg, a mujactoman < 90 mmHg, NOK je W30JI0BaHA IHjaCTOJHA
XHMIIEPTEeH3HUja CTamkbe Y KOjeM je CUCTOJIHU KpBHU nputHcak < 140 mmHg, a nujacTomHu >
90 mmHg. Bpennoctu aprepujckor KpBHOT nputucka o 120-139 mmHg a aujactonau of

80-89 mmHg cy npeacTaBibalie peryircal apTeprjCKU KPBHU MTPUTHUCAK.

3.3.2. Jlomiep KPBHUX CYJA0Ba KAPOTHIHMUX apTepuja

Jloruiep KpBHUX CyZIOBa KapOTUIHHX apTepuja je BplIuia jeqHa ocoda y Knununu 3a
Heyposorujy BojHomenuuuncke akanemuje-beorpan na amapary TUS A 500, Toshiba
Janan ¢abpuuku 6poj T1D123 3605, Tun mogen TUS-A 500 connom jaumne ox 7,5 - 11
MHz.

Jloruiep-coHOTpaCKUM ~ TIPErJIEZIOM je TpolemeHa Je0JbuHa HHTHMa-Meluja
KOMIUIEKCa Y 3Uly KapOTHIHUX apTepuja U MPUCYCTBO IJIaKa.

JlebpHA MHTHMA-MeMja KOMIUIEKCa y 3Uy KapOTUIHUX apTepuja je neduHucana

Kao pactojame nu3Mel)y riaBHe MBHIIE KOja Cliaja MOBPIIKHE JIyMEHa apTepuje U HHTUME 10
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IJIaBHE MBHIIE KOja Caja MOBPLIMHE MeAuje W ajaBeHTuuuje. JebibuHa MHTHMa-Meuja
KOMILJIEKCa y 3UAY KapOTUAHUX apTepuja je y HUBoy Oudypkauuje 3ajefHUUKE KapOTHIHE
aprepuje, 10 4 cm mnpokcuManHO o1 OynOyca. DokycwpaH je 3aamu 3Uj apTepHje.
N3pauynata je cpenma BpeaHOCT TpU Mepema. HopmamHa BpemHOCT je AeduHHCaHa Kao
MPOCEYHA BPEAHOCT JNeOJbMHE MHTUMA-MEAMja KOMIUIEKCA Y 3UJy KapOTHIHUX apTepuja
0,70 mm.

[Ipema nebsprHM MHTHMa-Meanja komiuiekca (IMK) y 3uay kapoTtuaHux aprepuja
00JIECHULIU CYy MTO/IEJbHHU Y 4 TpyTIE:

1. UMK: <0,70 mm

2. HMMK: 0,70-0,80 mm

3. UMK: 0,81-0,90 mm

4. UMK: > 0,90 mm.

JleGsbMHa HMHTUMa-MEAMja KOMIUIEKCa Yy 3MAy KapoTHAHHX aprepuja he ce
KOpenuparu ca onmTuM ¢akropuma (o, TOAUHE, €THOJOTHja XPOHWYHE OyOpeikHe
cmaboctu, crerneH OyOpexkHe ciabocTH, Iy)KMHA Tpajamka OyOpexHe cimaboctu y
MecenuMa), TnymemeM (0poj ToaWHAa Tylmiema HW Opoj IUrapera), apTepujCcKOM
XHUIIEPTEH3UJOM (CHUCTOJHHU, OUjaCTONHU U CPEIbHU KPBHU NMPHUTUCAK), (paKTOpHMa yrae,
CRP, nunuaHuM napameTpuMa (YKyIHHU XoJiecTeposi, Tpurnuuepuau, HDL, LDL, HDL
X0JIeCTepoJ1), MapaMeTpruMa Koju yka3yjy Ha Merabosm3aMm kamujyma u pochopa (Ca, P,
ankaiaHa ¢ocdaTaza, mapaTUPEOUTHH XOPMOH), OMOMapkepuMa €HAOTeNHE AUCHYHKIIH]E

(IL-1, IL-6, TNF-a v XOMOIIMCTEHUH).

3.3.3. Exokapaunorpagcku nperJen

Exokapmuorpadcku mpernen je ypaheH cBuM OojiecHUIIMMa Ha amapatry Simens
141148, tunn Acuson Sc 2000, xopumiheHa je matpudna 4D conpaa 3a 3D Live cHUMame
cpua, onpehena je: EF% cpruia, nujactonna ¢pyuknuja cpua: E/A, DT Jlobujene BpeTHOCTH
CMO KOpeNIupaiau ca ommrTuM (axkropuma, (pakropuma pusuka, OHOMapKepuma cCpuaHe
cmaboctu U creneHoM OyOpexHe crmadoctu. Jlommep exokapanorpapckum mepemeMm F£/A4
MYJICHUM JIOTUIEPOM Ha HMBOY MUTPAITHOT aHyJyca, Kao U mapameTpuma TKuBHOT Jloruiepa
(TDI) nporiemeHa je nujactonHa GpyHkuuja cpua. JlujacronHa quCyHKIHja JIEBE KOMOPE

je u3paxkeHa KOJIMYHUKOM E/4 > 1,5.
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Ha ocHoBy npenopyka EBporickor yapyxema KapAnoJiora AWjacToinHa (QyHKIHja je
moJieJbeHa Ha met ctaaujyma (218):

e [IpBu creneH nujactonHe (QyHKIHUjE JieBe KoMope je HopMmanaH (DD-N), anu ca
BEJIMKUM pacroHoM BpenHoctu onHoca E/A (0,75-1,5) u Bpemena nenenepanuje E-tamaca
DTE 130 £ 240 ms.

e Jlujacronna nucdynkuuja npsor creneHa (DD-I) - omrehena penakcanuja, je
Omara nmujactonHa auchyHkumja. Jlormmepexokapauorpadcku ce perucTpyje mpoIyKeHO
BpeMe wu3oBoyMHe penakcanuje (/VRT), cmameHa Op3uHa © TPOAYKEHO BpeMe
nenenepauuje (DTE > 240 ms), a E/4 < 1,0.

¢ Jlujacronna auchynkuuja apyror creneHa (DD-II)-niceynoHopManHa je ymepeHa
IjacToHa AUC(YHKIMja UMa OOJIMK JIOTIIEPOBOT CIIEKTPa TPAHCMUTPATHOT YTOKA O3HAUYECH
Kao "HopMmaym3oBaH" WK "TICEYTOHOPMAIU30BaH", 1a OM 03HAYMO J1a U TIOPE]] HOPMAJTHOT
onHoca Op3uHa E u A-tanaca, moctoju nmopemehaj aujactonne nucyHKIMje IeBe KOMOPE.
HopmanuzoBanu 00:1mk o3HauaBa BpeaHocT E/A on 0,75-1,5 u DTE on 140-220 ms.

e Jlujactomna auchyHkumja Tpeher crenena (DD-III) je '"peBep3uOwiaH
PECTPHKIIN]CKH 0OJHK", TeIIKa peBep3uOMIIHA IUjaCTOIHA AUCHYHKIIH]A.

¢ J[ujactonmHa quchyHkumja yeTBpror crenena (DD-IV) je "mocTojaH peCTPUKITH]CKH
obnuk-ukcan", Temka upeBep3nOIMHA AujacTonHa aucyHkuuja. OBaj cTemneH
KapakTepHIlle HOPMAaJIHO WM CKpaheHO BpeMe M30BOJIyMHE pellakcalje JeBe KOMOope
(IVRT), Beha O6p3uHa u ckpaheHo Bpeme Jeresepalrje Tajaca paHOT YTOKa, W Mamba
Op3WHA TOKOM CHCTOJIE aTpvja, ITO pe3yatupa BpeaHoctuma, E > 1,2 m/s, E/A > 1,5

yecto >2,0 m/s, DTE < 140 ms decto Mame < 120 ms.

3.4. CratucTuuka odpaaa nogaraka

On mapamerapa JECKPUNTHBHE CTaTHCTUKE KOpHIINEHE Cy Cpeama BPEeIHOCT =+
craanapana aesujanuja (CD). [IpoBepa HopMamHOCTH AUCTPUOYIMjE MOAAaTaKa U3BPIICHA
je mpumenom Kolmogorov-Smirnov tecta. Y 3aBHCHOCTH OJ pe3yiTaTa OBOT TecCTa,
CTaTUCTHYKA 3Ha4ajHOCT u3Mel)y BuIlle rpymna nmpoBepeHa je IPUMEHOM aHajIi3a BapujaHce
3a He3aBuCHE rpyne (post hoc TakujeB tect) miu npumenoM Kruskal-Wallis Tecta (post

hoc Mann-Whitney Tecr).

[Topehema u3mel)y aBe rpyrme u3BplIeHa Cy YHOTpeOOM T-TecTa 3a He3aBHUCHa olenexja

WIN aITepHATUBHO puMeHoM Mann-Whitney Tecra.
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BpojHu ucnuTHBaHM MapaMeTpu Cy MpHKa3aHU y BUAY (peKBeHIHMja MojeuHUX olemnexja
(xareropmja), a cTaTUCTUYKA 3HAYajHOCT pa3nuka yTBphuBaHa je mpumeHoMm Hi-kBaapar

TECTA.

Melyco6Ha moBe3aHOCT oaroBapajyhux mapaMmerapa (MpuUpoaa W jauynHa TTOBE3aHOCTH)

yTBpheHa je mpuMeHoM Spearmanove KopealroHe aHalIn3e.

3a mpoueHy yTulaja OpOjHUX TPEAUKTOpa (IeMOrpadCKUX, KIMHUIKUX, OMOXEMH]CKUX )
Ha pa3BOj aTepoCKiepo3e KopuinheHa je YHUBapHjaHTHA W MYJITHBAapHjaHTHA JIOTHCTHYKA

perpecroHa aHaIH3a.
CraTHCTUYKH 3Ha4YajHa pa3iuKa MpoLEHUBaHa jeé Ha MUHUMaITHOM HUBOY o p < 0,05.

duHamHA MPOIEHA IUjarHOCTMYKE BPEIHOCTH OMOMapkepa EHJOTeTHe TUCHYHKIHje
u3BeJieHa je onpehuBameM CEH3WTUBHOCTH, CPENU(PUYHOCTH, MO3UTHBHE W HETATUBHE

MPEANKTHBHE BPETHOCTH OBUX OMOMapKepa Ha CTaHAapJaH, yoOr4ajeH HauMH.

KoMmmnerna craTucThuka aHanmm3a I[oJaTaka W3BEIACHA je TIOMOhy KOMepIHjaTHOT

cratuctuukor codrepa SPSS Statictics 18.
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4. PE3YJITATH

4.1. Onmre KapakTepUCTHKEe HWCNUTHBAHUX Tpyna M pe3yJaTaTH
TeCTHPama- 0a3ajiHe BPeAHOCTH

Y npoCneKTUBHO] CTYAMjH je aHanu3zupaHo yKymHo 100 6onecHuka, HaKOH J00Hjama
IbUXOBE THCAHE CarjJacHOCTH 3a HUCHHUTHBAaWmE KoOje je odoO0peHo ox crtpaHe Erwukor
onbopa BojHoMmenuuuHCKe akamemuje Ha cemHunm oxapkanoj 13.03.2014. rox (akt
Hauenauka BMA, I1oB.6p.: 3000-1 ox 19.03.2014.ronune). [Ipoceuna crapocT 60iaecHuKa
u3Hocuna je 56,75 £ 10,60 roguna, (pacnion roguaa ox 25 no 70 roauna). Mymkapiu cy
OUIM 3acTyIJbeHUjU M YMHWIH ¢y 61%, a sxeHa je 6uino 39%. Cpenma BpeJHOCT WHAEKCA
TesecHe Mace - BMI je uznocuna 27,25 + 4,02 kg/m’. 3acTyIsbeHOCT myIaya 1 Helylada
je 6wmna mpubmmkHo jeaHaka: mymada 49% (aktuBHux 20%, OuBmmx mymada 29%), a
Henymava je o6uno 51% (Tabena 3). ¥V 3aBUCHOCTH Of CTeNeHa jauyMHE TIIOMEpYJICKe
¢unrpanuje GoJecHUIM Cy MojaesbeHH y mer rpyna. Ilpsa rpyma Gonecuuka (GFR 1) je
Oouna xoHTposHa. CBaka rpymna umana je mo 20 6onecHuka. Y Tabenu 3 cy mpukazaHe
OCHOBHE KapaKTEPHUCTHKE OOJIECHUKA y 3aBUCHOCTH O] CTEICHA jauMHE TJIOMEPYJICKE

¢dbuntpamuje (Tabena 3).
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Taobena 3. Ocnosne Kapakmepucmuke 00J1eCHUKA nPpema jauunu 21omepyicKe
dunmpayuje

Cragujym xpoHu4He 0osiecTu 0yOpera

Hapamempu
GFRI | GFR2 | GFR3 | GFR4 | GFRs

Ykynuo

Togune, X+ SD | 56,1+93 61,8+82* 539+11,6 61,1+9,7 50,8+10,6 56,7+10,6
BMI, X+ SD 263+29 279+34 287+£3,8 259+4,1 275+40 272+40

oa (%)

MYUIKApUH 13 (65) 11 (55) 13 (65) 14 (70) 10 (50) 61,0
KeHe 7(35) 9 (45) 7(35) 6.(30) 10 (50) 39,0
Mymeme (%)
Henymaun 10 (50) 10 (50) 10 (50) 8 (40) 13 (65) 51,0
IMyuaun 10 (50) 10 (50) 10 (50) 12.(60) 7 (35) 49,0
ouBIIN 4 (40) 7 (70) 7(70) 6(50) 5(71) 29,0
AKTHBHHA 6 (60) 3(30) 3(30) 6(50) 2(29) 20,0

GFR,X = SD 97,0+4,8 783+93 44,6+10,5 23,7+42 9,1+£33 50,5+33)7

GFR (1-5) ml/min/1,73m’: rnomepyncka dbuiaTpanmja, CTamujyMH XpOHHYHE Gomectd GyOpera
(1-5).* p < 0,05 y omHocy Ha GFR [ Tpyny (KOHTpOJIHA TpyIa).

CraTHCTHYKHM 3HayajHa pa3lidKa je PperucTpoBaHa, Kaja Cy y MHUTamby TOAWHE
crapoctu, uamehy rpyne GFR2 (61,8 £ 8,2*) u rpyme GFRI(56,1 £ 9,3). Usmehy
WCIIUTHBAaHUX Tpyma OOJIeCHHNKA HEMa CTaTUCTHYKHU 3HAYajHE pa3jiMKe 32 WHIACKC TEJeCHE

Mace, TI0JI ¥ CTaTyc mymiema iurapera (Tadena 3).
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4.2. JlecKkpUNITUBHU MOAAIM U KJINHUYKE KAPAKTEPUCTHKE MCIUTAHUKA
Y 3aBHCHOCTH OJI CTAAMjyMa XpOHUYHe 0oJiecTu OyOpera

Taobena 4. 3acmynwenocm cmapocnux kamezopuja y oonocy na cmaoujyme Xbb

Crapocue N (%) GojecHnKa
Kareropmje YKynHo
(romume) GFRI GFR2 GFR3 GFR4 GFRS5
<40 3 (15) 1(5) 4 (20) 0(0) 2(10) 10
41-50 1(5) 1(5) 2 (10) 4 (20) 7 (35)* 15
51-60 9 (45) 4 (20) 5(25) 3 (15) 6 (30) 27
61-70 7 (35) 14 (70) 9 (45) 13 (65) 5(25) 48
VKVIIHO 20 20 20 20 20 100
- (100,0) (100,0) (100,0) (100,0) (100,0)

GFR (1-5) ml/min/1,73m’: rnomepyncka (UITpalMja, CTaMjyMH XpOHHYHe Gomectu OyGpera
(1-5). * p< 0,05 y onnocy Ha rpyny GFRI.

CrarucTruka aHanmM3a je yTBpAuia 3HadajHo Behu Opoj OosiecHHMKA KOjU MPHUTIAIA]y

crapocHoj Kareropuju 41-50 ronuna y rpynu GFRS, y onnocy Ha rpyny GFRI.

Tabena 5. /[lucmpuoyyuja 6onecnuka y 3asucnocmu 00 BMI u cmaoujyma Xbb

BMI (%) Do1ecHUKA
(kg/m?) GFRI GFR2 GFR3 GFR4 GFR5 | YkynHo
<185 1(5) 0 (0) 0 (0) 0 (0) 0 (0) 1(1)
18,5-249 | 3(15) 2 (10) 1(5,0) 8 (40) 6 (30) | 20(20)
25-29,9 14 (70) 13 (65) 13 (65) 10 (50) 8 (40) | 58(58)
>30 2 (10) 5(25) 6 (30) 2 (10) 6(30) | 21(21)
Yiymao | 20 (100,0) | 20(100,0) | 20 (100,0) | 20 (100,0) | 20 (100,0) | 100

BMI - body mass index, GFR (1-5) ml/min/I,73m’: rmomepyncka (uiaTpauuja, CTaaujyMu
xpoHnuHe 60secTu Oyopera (1-5).

VY opHocy Ha kareropuje BMI, Huje yTBpl)eHa CTATUCTUYKM 3HA4YajHAa pasiuKa
mmelhy GFR rpyna. CTaTUCTHYKOM aHAIW30M OOJIECHUKA TIpeMa IOy H IYIIa4KoM
cTaTycy, y oaHocy Ha cramgujyme Xbb HuUje mocrojana CTaTUCTHYKK 3HA4ajHA pasiuka

(TaGemna 6).
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Tabena 6. 3acmyn.wenocm (%) ocnoenoz ooo.vera 6yopeza npema cmaoujymy

Xbb

OCHOBHHM y3pOIIM XPOHHUYHE OO0JIECTH N Iawjentn, %
Oyopera GFRI | GFR2 | GFR3 | GFR4 | GFRS
XpOHUYHU TI0MepyToHehpUTHC 20 5 15 25 30 25
Hedponutnjaza 19 45 20 20 10 0
ApTepHjcka XUIepTeH3Hja 18 0 10 30 30 20
[ehepna 6onect 13 10 15 10 5 25
[uctuuna 6omect 6yOpera 13 30 30 5 0 0
g)’:[éfg;a NOJUIMCTUYHA  Oosect 12 5 5 10 15 75
TyOynouHTepcTULIN]CKH HEHPUTHUC 3 0 0 0 10 5
W3o50BaHa epuUTpOLUTYpHja 2 5 5 0 0 0

VYKyIHO 100 | 100 100 100 100 100

GFR (1-5) ml/min/1,73m’: riaomepyicka (HITpammja, CTaauMjyMH XpOHHMYHE GoiecTH Oybpera

(1-5).

VYuecTanoct 60ecHUKa MpeMa OCHOBHOM Y3pOKY 000Jbema OyOpera 300r Kor cy ce
jaBjbanu Ha mperyieq Hedposora Ouna je: XpoHUYHH TriomepynoHedpuruc (20%),
kankynoza OyOpera (19%), aprepujcka xumneptensuja (18%), mumcte Oybpera (13%),
mehepaa OGonect (13%), anmyntHa monummcTuyHa —Oomect  OyOpera  (12%),
TyOynountepcrunmjcku Hedputuc (3%) u uzonosana epurpouutypuja (2%). Hajuenthu
y3pOIlM 3aBPIIHOT CTajujymMa XpOHWYHE Oojiectn OyOpera OWiIM Cy: XpOHUYHH
rioMepyinoHegputuc, mehepHa Ooject W moiauuucTHYHA Oonect OyOpera (ca mo 25%),

aprepujcka xurneprensuja (20%) u TyoynounTepcTurjcku HepputHc (5%).

Taéena 7. Jucmpubyyuja nonoea y oonocy na mpajarse 2naenoe y3poka Xbb

Mouna Tpajame XBb (unTepBasn y rogmaama), opoj 6oJiecHuka (%)

Crpyxrypa 0-5 6-10 11-20 > 20
Mymkapuu 18 (58) 22 (61) 9(64) 12 (63)
Kene 13 (42) 14 (39) 5(36) 7(37)

YkynHo 31 (100) 36 (100) 14 (100) 19 (100)
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2 . . .
[IpumenoM ¥~ TecTa HHje JOKa3aHA CTATUCTUYKM 3HA4YajHa pas3lidiKa Yy IOJIHO]
JTUCTPUOYIMJU Y OTHOCY HA NYKHHY Tpajama riaaBHOT y3poka Xbb. ¥V cBuUM nHTEpBaTHUM

rpynamMa JOMUHUPA]y OOJIECHUIIM MYIIIKOT I0JIa.

Taoena 8. Ilonna oucmpuoyyuja [H (%)] y oonocy na oyscuny mpajarna
apmepujcke xunepmensuje

Moana ApTepujcka XunepTeH3uja, 1y>KuHa Tpajamba y roimHama
Crpyxrypa <10 roguHa > 10 roquHa YkynHo
Mymkapuu 30 (54) 26 (70) 56

Kene 26 (46) 11 (30) 37

YkynHo 56 (100) 37 (100) 93

Y opHOCy Ha JIyXHHY Tpajamba apTepHUjcKe XHIIEpPTEH3H]e,

HHUje T[IO0Ka3aHa

CTaTHCTHYKH 3HauajHa pasinka u3Mehy monosa (y° = 1,94; p = 0,16). Y rpymnu GonecHuka

ca TpajameM xuneprensuje > 10 roguaa TOMUHUPajy 0c00€ MYIIIKOT IMoJa.

Taobena 9. Ilonna oucmpubyyuja 601eCHUKA Yy 00HOCY HA 8PEOHOCHIU CUC OTIHOZ
u oujacmoanoz kpenoz npumucka (Hayuonannu éoouuy 3a apmepujcky xunepmen3sujy,
2012. zoouna)

CucroyiHu KpBHU nputucak (mmHg), 6poj 6os1ecHuka (%)
Tpyne <120 | 120-139 | 140-159 | >160 > 140
Mymkapuu 5(71,4) 26 (63,4)* | 24 (61,5) 6 (46,1) 0
Kene 2 (28,6) 15 (36,6) 15 (38,5) 7 (53,9) 0
YkynHo 7 (100) 41 (100) 39 (100) 13 (100) 0
Fpyne JAujacronnu kpeHu nputucak (mmkHg), 6poj 6onecuunka (%)
<80 <90 90 - 99 >100
Mymkapuu 5(71,4) 39 (64)** 11 (58) 6 (46,1)
Kene 2 (28,6) 22 (36) 8(42) 7 (53,9)
YkynHo 7 (100) 61 (100) 19 (100) 13 (100)
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VY onHOCy Ha TpyIy Ke€Ha, YTBpheH je cTaTUCTUYKH 3HadajHo Behu Opoj mymikapana

ca pPeryjarcaHuM CHUCTOJIHHMM U JIUjaCTOJIHUM KPBHUM NpHUTHUCKOM. VcTu TpeHa (rpaHnvHa

CTaTUCTUYKA 3Ha4ajHOCT u3Mely mosona; p = 0,07) peructpoBaH je y ciaydajy CUCTOJIHOT

KPBHOT TIPUTHCKA KaJia j€ ped 0 KaTeropuju apTepHjcKa XunepTeH3uja: craaujym 1.

Taoena 10. Bpeonocmu cucmoinoz KpeHoz npumucka Koo 6onecHuKa ca
paznuyumum cmaoujymuma Xbb

CHCTOJIHU KPBHHU

Bpoj 6oaecanka (%)

nputucaxk (mmHg) | GFR] | GFR2 | GFR3 | GFR4 | GFR5 | Ykynmo
<120 3(42,8) | 3(42,8) | 0(0) | 1(143) | 0(0) | 7(100)
120 - 139 10(25) | 8(20) | 10(25) | 5(12,5) | 8(19,5) | 41(100)
140 — 159 7(18) | 7(18) | 8(20,0) | 10(25,6) | 7(18) | 39(100)
> 160 000) | 2(16,7) | 2(16,7) | 4(30,8) | 5(38,4)* | 13 (100)
> 140 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
YKynHo 20 20 20 20 20 100

GFR (1-5) ml/min/1,73m": rnomepyincka buiaTpanumja, CTagujyMi XpoHHdHe GoecTH 6yOpera
(1-5). *p < 0,05 y omnocy na rpyny GFR1.1.Hopmanan apTepujcku KPBHU NPHUTHCAK :
cucronan < 120 mmHg w amjactonmaun < 80 mmHg. 2. BpemHocTH apTepHjcKOr KPBHOT
nputucka ox 120-139 mmHg a mujactomau ox 80-89 mmHg cy mpeacTaB/bajie peryjucaH
apTepujcKH KPBHHU NMpuTHCcak.3. ApTepujcka xumnepren3uja: craamjym 1: cucromam 140-159
mmHg v nujactonaun 90-99 mmHg, 4. eragujym 2: cuctonuu > 160 mmHg v 1ujacTonHu
> 100 mmHg. 5.M30/10BaHa CHCTOJIHA XHIIEPTEH3Mja je CTalke y KOjeM j€ CHUCTOJIHHU KPBHH
nputucak > 140 mmHg, a nmujacroman < 90 mmHg, NOK je W30J0BaHA JAMjacTOJHA

XHIIEPTeH3Mja CTalbe Y KOjEM je CUCTOJNIHU KpBHU nputHcak < 140 mmHg, a nujactoaau > 90

mmHg.

Y OonecHrWka ca CHCTOTHHUM KpPBHMM mpuTuckoM > 160 mmHg, ytBphen je

CTaTHCTUYKU 3HauajHO Behu Opoj ocoba koju mpumanajy cragujymy GFRS (y ogHOCy Ha

cranujym GFRI). 300r penatuBHO Major Opoja OOJECHHUKA y KaTETOPHjH CUCTOHH KPBHU

nputucak < 120 mmHg, ynpkoc 3HaudajHe pa3iauke u3Mely MOYEeTHOT W 3aBPIIHOT

cragrjyma GFR, Huje yTBpheHa CTaTUCTUUKH 3HAa4YajHA Pa3jInKa.
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Tabena 11. Bpeonocmu oujacmonnoz Kpenoz npumucka y 60j1ecHuka ca
paznuyumum cmaoujymuma Xbb

AujacToaHu Bpoj 6oecanka (%)
KPBHH
NMPpUTHCAK GFRI GFR?2 GFR3 GFR4 GFR5 | YkynHo

(mmHg)
<80 3(42,8) 3 (42,8) 0(0) 1(14,3) 0(0) 7 (100)
<90 10 (16,4) | 13 (21,3) | 14(23,0) | 11(18,0) | 13 (21,3) | 61 (100)

90— 99 7(36.8) | 2(105 | 42L,1) | 42L,1) | 2(10,5) | 19 (100)
> 100 00.0) | 2(154) | 2(154) | 4(30.8) | 5(384)* | 13 (100)

YkynHo 20 20 20 20 20 100

GFR (1-5) ml/min/1,73m’: rnoMepyicka (GuITpamuja, CTaaujyMu XpoHudHe Gonectu Gybpera (1-
5).*p < 0,05 y ogaocy Ha rpyny GFRI. 1.HopmaJian apTepujcKi KPBHHM NPHUTUCAK : CUCTOIHU <
120 mmHg n nujactoman < 80 mmHg. 2. Bpemnoctn apTepujckor KpBHOT nputrcka ox 120-139
mmHg a mujacroman ox 80-89 mmHg cy mnpencraBibajic PeryjucaH apTepHjcKH KPBHH
npurtucak. 3. Aprepujcka xuneprensuja: cragujym 1: cucronau 140-159 mmHg nnm aujactonnu
90-99 mmHg, 4. cragujym 2: cucronuu > 160 mmHg win ngujactomau > 100 mmHg. 5. A3010BaHa
CHCTOJIHA XHUNEPTEeH3Hja je CTamke Y KOjeM jeé CHCTONHHM KpBHHM mpurtucak > 140 mmHg, a
mujactoman < 90 mmHg, NOK je M30J10BaHA AMjacTOJHA XWNEPTEH3HWja CTamke y KOjeM je
CUCTOJTHH KpBHHM nputHcak < 140 mmHg, a nujactonnu > 90 mmHg.

CraTHCTHYKOM aHAU30M je yTBpheHo na ce y rpynu GFRS Hanazu 3Ha4yajHo Behu
Opoj OonecHHMKa ca AWjaCTOIHUM npuTHCKOM Behum ox 100 mmHg, y ogHOCy Ha rpymy

OonecHuka ca cragujymom GFRI.
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4.3. buoxymopaJiHu napamMeTpu KPBU U YPUHA KO/ 00JIECHUKA €A
XpOoHUYHOM OoJiecTu 0yoOpera (Xbb)

Tabena 12. Cpeorwe epeonocmu napamemapa ynajiey 00HOCy HA cmaoujyme

(Xbb)

Cragujym xpoHuuHe 6oJiectu Oyopera
ITapamerpu VYkynHo
GFRI1 GFR2 GFR3 GFR4 GFRS5
X 2,11 3,06 5,06%** 9,40%* 10,86%** 6,10
CRP (mg/l)
SD 1,19 1,85 4,04 23,27 22,24 14,66
X 18,25 28,58 | 40,47%** | 44 31*** | 74.779%** | 41,07
SE (mm/1h)
SD 9,90 18,93 24,22 23,40 39,55 31,06
. X 3,50 3,91 4,09 4,57*% | 53]%x* 4,27
Fib (g/)
SD 0,93 0,96 1,05 1,05 1,58 1,27
9 X 6,40 6,01 6,73 6,51 7,06 6,54
Le(x10°/)
SD 1,44 1,57 1,64 1,18 2,99 1,87

GFR (1-5) ml/min/I1,73m’: rnomepyicka (uiTpamuja, CTaaujyMs XpoHHuHe Gomnectu GyOpera
(1-5) CRP — l-peaktuBHu npoteut, SE - ceaumenTanuja epurpouura, Fib - pudpunores, Le -
neykorutH, * p < 0,05; ** p <0,01; *** p < 0,001 y omHocy Ha GFRI Tpymy.

VcnutrBameM CTaTUCTHUYKE 3HA4YajHE pa3siMKe MapaMeTapa 3anabeha y OJHOCY Ha

cragujyme Xbb, yrBphena je cratuctuuka 3HadajHocT uaMely craaujyma GFRI u GFR3-

GFRS5 3a CRP u SE, a 3a pubpunoren usmely cranujyma GFRI u GFR4-GFR5 (TaGena

12).
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Tabena 13. Ilpoceune epeonocmu duomapkepa enoomenne oucynkyuje y
0onecnuka ca paznuyumum cmaoujymuma Xbb

Cragujym xpoHuuHe 6oJiectu Oyopera
IMapameTpu
GFR1 | GFR2 GFR3 GFR4 GFR5 | Yxynmo
MDA X | 3.60 3.80 4,03 534%%% | 585%k% | 45)
(nmol/ml) | SD | 0,57 0,71 0,77 1,89 2.20 1,64
TNF-a X | 25.80 | 26,65 | 42.02%%*F | 43,65%F | 74,12%** | 42,64
(peg/ml) | SD| 2472 | 20,60 16,44 45,08 92,82 51,02
X | 1125 | 1530%%% | 22.82%%* | 30.08%%* | 41 51%** | 2439
IL-1 (pg/mD) | oy | 533 8.73 19,57 34,07 26,05 23.80
X | 2.93 551 6,51 747 | 12.10%%* | 6.90
IL- 9 9 b b b b
6pg/mh) | ol 515 8.91 11,70 10,06 10,04 9,50
X | 10,76 | 1295 | 17.62%%* | 17.44%%% | 20.40%** | 15,83
Hey (umol/l) | oy | 313 3,18 3.86 5.10 5.82 5,51

GFR (1-5) ml/min/1,73m’: raomepyicka QHITpammja, CTaauMjyMH XpOHHMYHE GoiecTH OyOpera
(1-5). MDA - manonunauangexun, TNF-a - Tymop Hekpo3uc dakrop anda, [LI- uatepaeykus 1,
IL6 - wnTepneykuH 6, Hcy-xomormcreusn. * p < 0,05; ** p < 0,01; *** p < 0,001 y ogHOCy Ha
GFRI rpyny

3a cBe ucnutuBaHe napametrpe uadnamamuje (MDA, TNF-a, IL-1, IL-6 u Hcy), y
3aBUCHOCTH o1 cramujyma Xbb, yrBphenHa je craTMcTHYKM BHCOKO3HauyajHa pasiiuKa
mmehy cramujyma GFRI u GFR5 (*** p < 0,001). HajocerspuBuju mapameTap
uHbpnamauje je 6mo /L-1, 3a Kora je perucTpoBaHa CTaTHCTUYKH BUCOKO3HAuajHa pa3jinKa

mmely ctagujyma GFRI u ctagujyma GFR2-GFRS (Tabena 13).

Tabena 14. Cmenen nosezanocmu Konyenmpayuje ouomapkepa enoomeine
oucghynkuyuje u cmenena oyopesxncne ynkyuje

buomapkepu enaoresiHe TucPyHKuMje
ITapameTpu
CRP IL-1 IL-6 TNF-a Hcy. MDA
Koeguunjenr | o511 | 0283 | -0,170 | -0,167 | -0,158 | -0,122
GFR | Kopeaauuje (p)
3HauajHocT 0,911 0,004 0,091 0,096 0,116 0,228

GFR (ml/min/1.73m™) rnomepyncka dunrpauuja, CRP-1| peaktuBau mnpoteus, IL-I-
uHTepneykuH 1, IL-6-untepaeyku 6, TNF-tymop Hekposuc ¢akrop anda, Hcy- XOMOLUUCTEHH,
MDA-ManoHunuaniexus

VYTBpheHa je cTaTUCTUYKHM 3HayajHAa HEraTMBHa Kopenauuja uiMely koHmentpanuja IL-1

BpenHoctd GFR (Bume Bpennoctu GFR npahene cy nmxum Bpeanoctuma IL-1). Cnuyan
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TpeH[ (anu 0e3 CTaTUCTUYKHU 3HauajHe IMOBE3aHOCTH) PETHCTPOBaH je U y ciydajy IL-6 u
TNF-a (Ta6ena 14).

Taébena 15. Cpeomwe epeonocmu napamemapa anemuje y 3a8UcCHoCmU 00

cmaoujyma Xbb
IMapameTpu GFRI1 CTag;?Igl XPOHI’?;;? OﬂeCTHGﬁFyI?B N GFRS5
Erec 10 | o | o5 04t 053 ot | 065
@) | g | o | 53 | s | aoss | a0
Ha@) | o | 00 003 004 006 | 005
Fe (umoll) ;l() 158, ’6880 1 jzg ? * 166’,2245 1 35, ;77()6* * 11 gtg ; *%
Feritin (ug/l) X 107,30 111,11 101,96 109,43 210,47
SD 68,04 77,83 75,63 91,86 234,07
sTrFe(%) | O i(z)f); 285,’5327 ?S;‘? ??Zé ?338

GFR (1-5) ml/min/1,73m’: rnomepyncka (uITpaiuja, CTaMjyMH XpOHHYHe Gonectu GyGpera
(1-5), Er (eputrpouutn) Hgb, (xemornmobun), Hct (xematokput), Fe (rBoxbhe), sTrFe (%)
(carypammja tpanchepuna ca rBoxkhem). p < 0,05, ** p < 0,01; *** p < 0,001 y omHocy Ha GFRI
rpymy.

CratucTHYKOM aHaJM30M, YTBpHeHa jeé BHCOKO CTAaTHCTHYKH 3HAauyajHa pasliuKa
(p < 0,001) mapamerapa anemuje (Er, Hgb, Fe, Hct) y 3aBucHocTH of ctamujyma Xbb
(mmelhy cranujyma GFRI u GFRS5). HajoceTsbuBUju MapameTap anemuje je 6mo Hgb, umnje

Cy CHHKEHE BpPEHOCTH peructpoBane y cranujymy GFR3-GFR)5 (Tabena 15).
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Taoena 16. /lucmpudyyuja 601ecnuka ca Namoa0UWIKUM 6peOHOCIMUMA
napamvemapa anemuje y oonocy na cmaoujyme Xbb

Bpoj (%) 6osiecHuka BaH pedepeHTHOr oncera

Hapaverpu | Crry GFR2 GFR3 GFR4 GFRS5 Yxymno
Er 4(20,0) | 420,00 | 4(20,0) | 10(50,0) 8 (40,0) 30
Hgb 0(0,00 | 2(10,0) |9 (450 | 9(450)** | 18(90,0)*** 38
Het 3(150) | 8(40,0) | 5(25,0) 9 (45,0) 11 (55,0)* 36
Fe 0(0,00 | 3(150) | 4(20,00 | 4(20,0) 9 (45,0)%* 20
Feritin 0(0,00 | 3(150) | 2(10,0) | 3(15,0) 8 (40,0)** 16
sTrFe 420,00 | 6(30,00 | 5250 | 7(350) 11 (55,0)* 33

GFR (1-5) ml/min/1,73m’: rnomepyncka $uUITpaimja, CTamujyMH XpOHHYHE Gomectd GyOpera
(1-5), Er (epurpouutn), Hgb - xemornobuH, Hct - xematokput, Fe-rBoxhe, sTrFe(%) -
catypanyja Tpaacdepuna ca rBoxhem. * p < 0,05; ** p < 0,01; *** p < 0,001 y ogaocy Ha GFRI

Ipyiy.

CTaTHCTHYKOM aHAIM30M AUCTpHOYLMje OOJECHHKA ca MAaTOJOIIKUM BpeIHOCTUMA

nmapameTrapa aHeMuje mpeMa craaujymy Xbb yodeHa je 3HauajHa CTaTUCTHYKA pa3iiuKa
mmelhy GFRI u GFR5 3a cBe ucnutuBane napamerpe [(Hgb GFR3 - GFRS5 (¥** p <
0,001), y GFRS: Hct v sTrFe(%) (* p <0,05), Fe u peputun (** p <0,01)]. UcnutuBamem

OBHX IapamMeTapa je MOTBpHeHO Ja je HajoCceTJbUBHjHU Mapamerap aHemuje Hgb, umje cy

CHWKEHE BpeaHoCTH peructpoBane on GFR3 - GFRS (Tabena 16).
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Tabena 17. Ilpoceune epeonocmu napamemapa 1unuoHo2 cmamyca y 00HoOCy Ha

cmaoujyme Xbb
Craaujym xpoauuHe 0oJsiectu 0yopera
Mapamerpu (mmol/l) GFRI | GFR2 | GFR3 | GFR4 | GFRS
XonecTepo X 5,41 5,33 5,52 5,09 4,75
P SD 1,22 0,88 1,13 1,00 1,33

X 1,57 1,96 2,21 1,50 1,81
Tpuranuepuau

SD 0,58 1,30 1,18 0,66 0,61

X 1,48 1,41 1,31 1,32 1,16**
HDL xoaecrepoJ

SD 0,37 0,33 0,36 0,27 0,34
LDL xonecrepos X 3,21 3,21 3,11 3,10 2,76

SD 1,02 0,94 0,61 0,91 1,13

GFR (1-5) ml/min/1,73m’: rnomepyncka $uUITpaimja, CTamHjyMH XpOHHYHE Gomectn GyOpera
(1-5), ** p < 0,01 y onHocy Ha GFRI rpymy.

BonecHunu ca meTuM CTaaujyMoM XpoHU4YHE OosiecTn OyOpera MMajy CTaTUCTUYKU

3HauajHo (** p < 0,01) mamy xoHIeHTpayjy HDL xonecTepoiia y cepyMmy, Yy OJHOCY Ha

GFRI rpyny (Ta6ena 17).
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Tabena 18. Cpeowe epeonocmu napamemapa ceKynoapHoz
Xunepnapamupeouousma y oonocy na cmaoujyme Xbb

Crammjymu xpoHnuHe 0osectu 0yOpera
ITapamerpu
GFRI GFR2 GFR3 GFR4 GFRS
ALP X 150,25 162,95 150,05 164.85 177.70
wn SD 32,78 54,18 33,71 66,39 83.65
Ca X 2.38 2.37 2.37 208%% | 2 14%nx
(mmol/L) SD 0,07 0,10 0,13 0,13 0,28
p X 0,98 1,03 1,06 1,13 ],65% %
(mmol/l) SD 0,14 0,11 0,18 021 0,41
£ skskk
Vie D X 62.56 63,49 53,26 50,70 | 36,82
(nmol/l) SD 17.35 27.60 24.45 16,15 2481
PTH X 5.29 5.86 1022% | 17.85%%* | 53.48%%x
(pmol/l) SD 2,58 2.42 8,78 16,16 4236
(Ca** x X 233 2.44 2.52 2,59 3,40k
PO;)
mmol /P SD 0.35 031 0,42 0,47 0,88

GFR (1-5) ml/min/1.73m’ rnomepyicka (GuiITpaiuja, CTagHjyMu XpoHHYHE GorecTH GyOpera
(1-5). Ca*" - xanuujym, P04> - docdop, ALP - ankanua bocbaraza, Vit D - Buramun D, PTH -
napaTupeon i XopMoH,* p < 0,05; ** p <0,01; *** p < 0,001 y ogrocy Ha GFR I Tpymy.

HcnutruBameM BpeIHOCTH MapaMeTapa ceKyHaapHor xumneprnaparupeouansma (Ca,
P, Vit. D, ALP w PTH) y opHocy Ha cramujym Xbb, yTtBphena je cTaTUCTHYKH
BHCOKO3HavajHa pasnuka (*** p < 0,001) uzmehy cramujyma GFRI u GFRS5 3a crnenehe
napamerpe: Ca, P, Vit. D wu PTH. HajocersbuBuju mapamMeTap CeKyHAapHOT
Xureprnaparupeouansma je 6mo PTH 3a KOju je perucTpoBaHa CTATUCTUYKU 3HAuYajHA
pasnuka mo4eB ox1 GFR3 (**p < 0,01), a Bucoko3HauajHa CTaTUCTHYKA paznuka y GFR4 n
GFR5 (*** p < 0,001). UcnutuBamem xunepdocdareMuje, MpoOU3BoOJa COTyOMIUTETa
(Ca’'x PO/ > 4,5 mmol’/I*) peructpoBana je craTHCTHUKa pasiuka u3Mely cramujyma
GFRI wu GFRS5 (***p < 0,001). Msmehy wucnuruBaHux Trpyna OOJECHUKA HeMa
CTATUCTUYKU 3HAYajHE pa3JIMKe y KOHIIEHTpauju ankaiaHe ¢ocdaraze y cepymy (Tabema

18).
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Taéena 19. /lucmpubyyuja 6onrecnuka ca nosuuienum epeonocmuma BNP u
NTproBNP y oonocy na cmaoujyme Xbb

Bpoj (%) 6osiecHuKa ca NOBHUIIEHUM BpemwcnlMa1
ITapameTpu YkynHo
GFRI1 GFR2 GFR3 GFR4 GFR5
BNP
1(5 5(25 9 (45)* 11 (55)** | 13 (65)*** 39
o) (5) (25) (43) (55) (65)
NTproBNP * Hkk ook
(pmol/l) 1(5) 3 (15) 7(35) 12 (60) 17 (85) 40
YkynHo 20 20 20 20 20 100

GFR (1-5) ml/min/1.73m’ rnomepyicka (punTpanuja, CTaaujyMu XpoHnuHe Gosnectu 6y6pera (1-5).
! [IponeHTH mpepadyHaTH y OJHOCY Ha yKyIaH 6poj Gorecnuka y cakoj GFR rpymu. * p < 0,05;
** p <0,01; ¥** p < 0,001 y onnocy Ha GFRI tpyny. B-tun Harpuypercku nentun (BNP) u N-
TEPMUHAITHHI TPOXOPMOH MOXKIAHOT HaTpuypeTckor nentuna (NTproBNP)

CraTHCTHYKOM aHamM30M OHOMapkepa cpuaHe (yHKUUje B-TUI HaTPUYpETCKOT
nentuna (BNP) u N-TepMUHAIHOT MPOXOPMOH MOKJAHOT HATPUYPETCKOI MeNTuaa
(NTproBNP), y onmnocy Ha cragyjyme Xbb, peructpoBan je 3Hauajuo Behu Opoj
0oJieCHHWKa ca TMOBWIICHUM BPEIHOCTHMA OBUX OWOMapkepa y omHocy Ha rpymy GFRI,
noueB o rpyne GFR3 rne je mocrojajana CTaTUCTHYKU 3Ha4yajHa pasiuka (p < 0,05), a

BHCOKO CTaTUCTHYKH 3HayajHa pa3nuka y rpynama GFR4 u GFRS5 (Ta6ena 19).

Tabena 20. Cmenen nosezanocmu konyenmpayuje BNP u NTproBNP
u cmenena oyopexcne pynkyuje y Xbb

ITapameTpu BNP NTproBNP
Koepunujenr xopenaunuje (p) -0,483 -0,723
GFR
3nauajHocrt 0,001 0,001

GFR (ml/min/1.73m”) rtnomepyncka (uutpauuja, BNP-B-TMI HaTpHYpeTCKOr IEITHJIA,
NTproBNP -N-TepMUHAIHU IPOXOPMOH MOKJIaHOT HATPUYPETCKOT MENTHIA.

YTBpheHa je CTaTUCTHYKK 3Ha4yajHa HETaTWBHA Kopenanuja KoHueHtpairja BNP u
NTproBNP u Bpennoctu GFR, [ca omamamem OyOpexne ¢ynkiuje (GFR) mosehasa ce
KOHIIeHTpanurja ouomapkepa cpuanor omrehema (BNP u NTproBNP), y cepymy] (Tabena
20).
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Taoena 21. Ilpoceune epedonocmu npomeunypuje u MuUKpoaidymunypuje y

oonocy Ha cmaoujyme Xbb
Craaujym xpoHunuHe 0osiectu Oyopera
IMapameTpu

GFRI1 GFR2 GFR3 GFR4 GFRS5

Mporenypuia X | o6l | o062 | 162 | 097 | 1,78*

(g/24h) SD | 0,94 0,70 | 4,17 1,23 2,33
Muxpoanoymmuypuja | X | 44461 | 318,03 | 30336 | 58176 | 481,09
(mg/1) SD | 837,80 | 562,91 | 540,25 | 81831 | 795,51

GFR (1-5) ml/min/1.73m’: rnomepyicka (uITpamuja, CTaaujyMi XpoHHUHe GonecTu GyOpera
(1-5). * p < 0,05 y onaocy Ha GFRI rpymy.

HcnutuBameM CTaTUCTUYKU 3Ha4YajHE pa3jilKe BPEIHOCTU MPOTEUHYPHjE, Y OJHOCY

Ha cragyjyme Xbb, yrBphena je craructuuku 3HayajHa pasnmuka (p < 0,05) usmehy

cragujyma GFRI n GFR5. He mocToju CTaTUCTUYKHU 3HAa4yajHA pas3jiika y BPEIHOCTHMA

MUKpoanOyMuHypHje, y onHocy Ha cragujym Xbb (Tabena 21).

Taoena 22. /lucmpudyyuja 60onecnuka ca namojiouKum epeoHoCmuma
Mukpoandoymunypuje y oonocy na cmaoujym Xbb

Bpoj (%) 6osiecHuKa ca MaTOIOIIKUM Bpe[lHOCTI/IMal
ITapamerpu YkynHo
GFRI | GFR2 | GFR3 GFR4 GFR5
Muxkpoanoymunypuja | 7 (35) | 10(50) | 13 (65) | 19 (95)*** | 19 (95)*** 68
Ykynno 20 20 20 20 20 100

GFR (1-5) ml/min/1.73m’ rnomepyrncka buiarpanuja, CTaamjyMi XpoHndHe 6onectn Oyopera (1-5).
NPOLIEHTH NpepadyHaTH y OIHOCY Ha yKymaH Opoj OonecHuka y cBakoj GFR rpymm .*** p <
0,001 y ognocy Ha GFRI rpymy.

MehyTum, CTaTUCTUYKOM aHAIM30M AMCTpUOyLMje OOJeCHHKA ca TMaTOJOIIKUM

BpEIHOCTUMA MUKpPOAJIOyMHUHYpHje y ofHOCY Ha ctaaujyM Xbb, yrBphena je craTucTuuku

3HavajHa pasznuka usmely cramujyma GFRI u GFR4 -GFRS5 (Tabena 22).
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Tabena 23. /lucmpudyyuja 6o1ecnuka npema muny npomeunypuje y 00Hocy Ha

cmaoujyme Xbb
IIporennypuja bpoj (%) bonecnuia YkynHo
(&/241) GFRI | GFR2 | GFR3 | GFR4 | GFRS (%)
<0,15' 11(37,9) | 10(34,5) | 6(20,7) 2(6,9) | 0(0,0)*** | 29(100,0)
0,15-3,5 9(13,8) | 10(15,4) | 14(21,5) | 16 (24,6) | 16 (24,6) | 65 (100,0)
>3,5° 0(0,0) 0(0,0) 0(0,0) 2(33,3) | 4(66,7) 6 (100,0)
YKynHo 20 20 20 20 20 100

GFR (1-5) ml/min/1.73m’: rnomepyscka dbuarpanmja, CTaaujyMi XpoHHIHe Gonectn 6yOpera (1-

5). ***p < 0,001 y ommocy Ha tpymy GFR 1.
cyGHe(pOTCKOr paHra, “poTeHHypHrja HePPOTCKOT paHra

' HopManHa HpPOTEHHYpH]a,

*IpoterHypuja

CTaTHCTMYKOM aHAJIM30M THUIOBAa NPOTEHMHYpHje y oaHocy Ha cragujyme Xbb,

yIBpheHa je CTaTUCTMYKM BUCOKO3HayajHa pasnuka (p < 0,001) y Tuny HopmaiiHe

nporennypuje, uamehy cranujyma GFRI u GFRS5. V3mehy ucnutuBanux rpymna 60i1ecHuKa

HEMa CTaTHUCTHUYKH 3HauyajHE pa3IMKe Y BPEIHOCTHMA MPOTEHHYpHje CyOHEeDPOTCKOT H

HedpoTckor panra (Tabena 23).
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4.4. JlonsiepcoHorpad)cku napaMeTpH aTepocKiaepose y

3uay kaporuaHux aprepuja (MMKu ninak ) y Xbb

Taobena 24. Knunuuko-enuoemuoniouike kapakmepucmuke oonecnuka ca Xbb y
oonocy na cmenen 3aoed.varva HMK

Bbpoj (%) 6onecnuka

ITapamerap
HNMK1 NMK2 HNMK3 NMK4
Henymauu 11 (55) 15 (68) 9(41) 16 (44)
Mymaun 9 (45) 7(32) 13 (59) 20 (56)
- OuBIIM 6 5 5 13
- aKTUBHHU 3 2 8 7
3HauajHOCT p=0,252
Tpajame ocHOB. 000.b. (TOA.).
0-5 8 (40) 6 (27) 7(32) 10 (28)
6-10 7 (35) 10 (45) 6 (27) 13 (36)
11-20 3 (15) 29 3(14) 6(17)
>20 2 (10) 4 (18) 6 (27) 7 (19)
3HauajHOCT p=0,912
YKynHo 20 22 22 36

' mpouenTH MpepauyHaTH y 0HOCY HA yKynaH 6poj 6onechHuka y ceakoj UMK rpymu. (UMK 1
- UMK 4), crenen 3anebspama HHTHMA Me1ja KOMILJIeKca y 3uay KapoTuaHux aprepuja. UMK1
< 0,70 mm, IMK2 = 0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMKI1 -
mpeacTaBba HopManHy Acopnay UMK,

W3mely mcnutuBaHux rpyna OoJleCHHKA HEMa CTAaTHCTUYKHM 3Ha4yajHE pa3IHKe Y

CTaTyCy MyIliemka UrapeTa u JyKUHHU Tpajamka OCHOBHOT o0oskema (Tabena 24).

63



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

Tabena 25. /lucmpudyyuja 6onecnuka ca paznuyumum cpynama HMK y oonocy

na cmaoujyme Xbb
Bpoj (%) 6osecHuka
UMK Ykynno
GFRI GFR2 GFR3 GFR4 GFRS5

HNMK1 11(55,0) | 4(20,0) | 4(20,0) 1(5,0) 0 (0,0)*** | 20 (100)
HNMK?2 4 (18,2) 8(36,4) | 4(18,2) | 3(13,6) 3(13,6) 22 (100)
HNMK3 4 (18,2) 4(18,2) | 4(18,2) | 6(27,3) 4 (18,2) 22 (100)
NMK4 1(2,8) 4(11,1) | 8(22,2) | 10(27,8) | 13 (36,1)*** | 36 (100)
YkynHo 20 20 20 20 20 100

UMK (1-4): nebsprHa MHTIMA-Me/IMja KOMIUIEKCa y 3uy KapoTuaaux aprepuja, UMKI1 < 0,70
mm, UMK2 = 0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMK1 - npexncrasspa
HopMmanny ne6muny UMK. GFR (1-5) mi/min/l,73m’, rnomepyicka buiarparmja, CTagujyMu
XBB (1-5). ***p < 0,001 y onHocy Ha rpyny GFR 1.

CTaTHCTUYKOM aHAJIN30M JAUCTPUOYIHje OoNeCHUKA ca pazauuuTuM rpymama MMK
y omHocy Ha cramujyme Xbb, yrBphena je cCTaTUCTHYKM BHCOKO3HAYajHa pasJiuKa

(» <0,001) u3mehy cragujyma GFRI n GFR5 3a UMK1 u UMK4 (Tab6ena 25).

Tabena 26. IlIpoceune epednocmu 200una cmapocmu npema zpynama UMK

Toxume UMK rpymne
¢rapocTu UMK1 NMK?2 HUMKS3 NMK4
X 55,40 57,45 56,32 57,33
SD 10,41 12,15 10,39 10,20
YKynHo X=56,75; SD =10,60

HNMK - uaTHMa-Meanja KOMIUIEKC Y 3uIy KapoTuaHux aptepuja, UMKI1 < 0,70 mm, UMK2 =
0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMKI1- npencraBipa HOpMaIHy
neopuny UMK,

N3mely ncnutuBaHux rpyma 00JeCHUKA HE TIOCTOJU CTATUCTHUYKHU 3HAa4YajHA pasiivuKa
y roguHama ctapocTH. [Ipocedna BpeqHOCT TOAMHA CTapOCTH je Ouia y pacrnony ox 55,40

1o 57,45 roquna (Tabena 26).
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Taobena 27. 3acmyn.wenocm cmapocrnux kamezopuja y oonocy na zpyne UMK

Crapocne N(%) doecHUKA
Kareropuje VYkynHo
(ronuue) NMK1 NMK?2 HNMK3 NMK4
<40 3 (15) 4 (18) 209 1(3) 10
41-50 3 (15) 1(5) 3 (14) 8 (22) 15
51-60 6 (30) 5(23) 7 (32) 9 (25) 27
61-70 8 (40) 12 (54)* 10 (45)* 18 (50)*** 48
YKynHo 20 (100) 22 (100) 22 (100) 36 (100) 100

* p <0,05; *** p < 0,001 y omrocy Ha rpyny Oonecanka < 40 rox., UMK - mHTHMa Meawja
KOMITIEKC Y 3uAy KapotumHux aprepuja, UMKI1 < 0,70 mm, UMK2 = 0,70-0,80 mm, UMK3
=0,81-0,90 mm, UMK4 > 0,90 mm. UMK1 - npencrasiba HopManny ae6spuny UMK,

Cratuctuuku 3HauajHo Behu Opoj OosecHuka xuBoTHe n06u 61-70. romuHa je
3actymibeH y rpynama UMK2-MIMK4 (45-54%), y omnocy Ha rpyny UMKI1 (40%). ¥V

ceum rpynama MMK Haj3actynsbeHuju cy OonecHUIM >XKHBOTHE no6m 61-70 rommnHa

(Tabema 27).

Tabena 28. Ilpoceune epeonocmu BMI y oonocy na zpyne UMK

UMK rpyne
BMI kg/m’
NMK1 NMK?2 HNMK3 NMK4
X 27,39 27,23 27,55 27,01
SD 2,94 4,13 4,54 4,26
YKynHo X=2725;SD=4,02

BMI - nnpekc Tenecue mace, UMK - uHTHMa Meanja KOMIUIEKC Y 3UIy KapOTHIHHUX apTepHja,
NMK1 < 0,70 mm, UMK2 = 0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMK1
- IpeIcTaBJba HOpManHy neb6puny MK,

W3mely ucnutuBaHMX Trpyna OOJECHHKA HEMa CTAaTUCTHUYKHM 3HAuYajHE pasJIHKe

(p > 0,05) y BpennocTiMa nHaekca tenecHe mace (Tabena 28).
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Tabena 29. 3acmyn.wenocm kamezopuja BMI y oonocy na epyny HMK

, N (%) 6o1ecHUKA
BMI (kg/m) UMK AMK2 AMK3 WMK4 | Ykymuo
<18,5 0(0) 0 (0) 0(0) 1(3) 1
18,5 - 24,9 2 (10) 5(23) 5(23) 8 (22) 20
25-29,9 14 (70) 12 (54) 12 (54) 20 (56) 58
> 30 4 (20) 5(23) 5(23) 7(19) 21
YkynHo 20 (100) 22 (100) 22 (100) 36 (100) 100

BMI - body mass index, UMK - naTHMa MeMja KOMIUIEKC y 3y KapoTuaHuX aprepuja, MMKI
< 0,70 mm, IMK2 = 0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMKI1 -
npeacTaBsba HopManHy Acospnay UMK,

He moctoju ctaTUCTHYKH 3HAYAjHA pa3NIUKa YI€CTaJIOCTH OOJIECHUKA Ca Pa3IHUUTUM
KaTeropujama MHJEKCa TEJIECHEe Mace y OJTHOCY Ha KaTeropuje WHTUMa-MeI1ja KOMILJIEKCa
y 3uAy KapoTHAHHX aprtepuja. Y cBuM Kateropujama MMK Haj3acTyrubeHH]U CYy

GonecHuiy unju je BMI y pactiony ox 25 - 29,9 kg/m’ (Tabemna 29).

Tabena 30. Ymuuyaj napamemapa 3anaverna Ha 0€0.6uHy UHMUMA-MeEOUja

Komnjiekca
VMK rpyne CRP (mg/) | SE (mm/Ih) Fib (g/) Le (x10°/)

X 2,78 25,20 3,78 6,65
WMK1

SD 1,86 20,48 0,99 1,55

X 4,40 37,59 4,08 6,46
WMK?2

SD 3,89 26,87 1,10 1,35

X 7,61 47,27% 4,73 6,96
WMK3

SD 18,89 35,41 1,59 2,33

X 8,28 45,69* 4,38 6,53
WMK4

SD 19,14 33,40 1,10 1,90

X 6,18 40,16 4,27 6,63
YkynHo

SD 14,63 31,03 1,23 1,82

NMK-uHTHIMa Meauja KOMIUIEKC y 3uay KapoTuaaux aprepuja, UMKI1 < 0,70 mm, UMK2 =
0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMKI1 - npexacraBba HOpMaJIHY
neossuny UMK. CRP - [] peaktuBHM npotenH, SE - cemumeHTtanuja epurpouura, Fib -
(ubpunHoreH, Le - neykomutw, * p < 0,05 y omnocy na UMK 1 rpymy.

bonecuunn rpyne UMK3 u UMK4 umajy cratuctuuku 3Hadajao (p < 0,05) Behy

BPEIHOCT CeIUMEHTAIHje epuTponuTa y ogaocy Ha rpymy UMK (Ta6ena 30).
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Taoena 31. /lucmpudyyuja 601ecnuka ca Namoa0UWKUM 6peOHOCIMUMA
napamvemapa ynane y oonocy na zpyne UMK

1 (9
VMK rpyne Bpoj (%) 6osiecHuka BaH pedepeHTHOr orcera Vicymno
SE Fibrinogen CRP IL6
HNMK1 10 (15) 6 (12) 5(14) 2(7) 23
NMK2 14 (21) 10 (20) 2 (6) 3(11) 29
NMK3 18 (27) 13 (27) 6 (17) 4 (15) 41
NMK4 25 (37)** 20 (41)** 23 (64)*** | 18 (67)*** 86
YkynHo 67 (100,0) | 49 (100,0) 36 (100,0) | 27(100,0)

HNMK - uaTHMa-Meanja KOMIUIEKC Y 3uIy KapoTuaHux aprepuja, UMKI1 < 0,70 mm, UMK2 =
0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMKI1 - mpencraB/ba HOpMaJIHY
neossuny UMK. SE (ceaumenrtanmja eputpounta), CRP - Il-peaxtuBHu mnportems, IL6 -

HHTEPIICYKUH-6. **p<0,01, *** p<0,001

ITocToju BHcOkO cTaTucTHUkU 3Ha4ajHO (p < 0,01) Beha yuecranmoct GonecHuKa ca
MaTOJIONIKUM BPEHOCTUMA TTapaMeTapa 3amabema rpyne MMK4, y oqHocy Ha ydecranoct

6onecnuka npeocraine Tpu rpyne (MMK1-UMK3) (Tabena 31).

Tabena 32. Ymuuyaj unpnamayuje na 0ed.buny unmuma-meouja KOmniekca

AMK rovire MDA TNF-a IL1 IL6 Hcy
Py (nmol/ml) (pg/ml) (pg/ml) (pg/ml) (umol/l)
X 3,93 23,39 14,75 3,29 12,08
NMK1
SD 0,75 18,22 19,61 2,36 4,14
X 3,75 28,93 15,29* 3,44 16,86*
NMK2
SD 0,71 19,76 8,43 1,47 6,52
X 5,06 47,38* 21,1 1% 6,77 16,02*
NMK3
SD 2,14 43,26 14,63 10,19 5,31
X 5,00%* 58,83** 37,31%*%* 11,11%** 17,18%**
NMK4
SD 1,81 72,19 30,64 12,48 4,86
X 4,52 42,64 24,39 6,90 15,83
YkynHo
SD 1,64 51,02 23,80 9,50 5,51

MDA - manonunauangexun, TNF-o: Tymop Hekposuc daxtop anda, [L] - uarepneykun 1, IL6 -
WHTEpJIeYKHH 6, Hcy - xomonmucrenH. CtaTucTHdka 3Ha4ajHOCT * p < 0,05; *** p < 0,001 y ogHOCY
Ha UMK rpyny (MMK - uaTHMa-Meuja KOMIUIEKC y 3uay KapoTunaux aptrepuja). UMKI1 < 0,70
mm, UMK2 = 0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMKI1 - npencraBiba
HopManHy nebssuny UMK.
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CratucTHukOM aHanu3oM mnapametapa uHbnamanuje (MDA, TNF-a, IL-1, IL-6 u
Hcy), y 3aBucHoctu on rpyne MMK, yrBphena je craTucTHuka 3HA4YajHOCT 3a CBE
napametpe y rpynu MMK4, 3a MDA p < 0,05, a 3a TNF-a, IL-1, IL-6 v Hcy p < 0,001.
HajocerseuBuju Mapkepu cy IL-1 w Hcy, Oynyhu na cy CTaTUCTHYKUA 3Ha4yajHO Behe

BPEHOCTH OBUX IMapameTapa peructpoBane Beh y rpynu UMK2 (TaGena 32).

Tabena 33. Cmenen nosezanocmu Konyenmpayuje ouomapkepa enoomeine
oucghynkyuje u oed.bune unmuma-meouja komniekca y Xbb

Bbuomapkepu engoresiHe JucHyHKUMje

ITapamerpu
CRP IL-1 IL-6 | TNF-o | Hcy | MDA

Koedunujent

. 0,219 | 0,439 | 0,415 0,356 | 0,301 | 0,317
Kopeaamnuje (p)

IMK

3HavajHoOCT 0,029 | 0,001 | 0,001 0,001 0,002 | 0,001

HNMK - uaTHMa-Mennja KOMIUIEKC Y 3UIy KapoTuaHuX aprepuja, CRP - [[-peakTUBHU MPOTEHH,
IL-1 - unrepneykun 1, IL-6 - untepneykun 6, TNF-o - Tymop Hekposuc ¢axtop anda, Hey -
xoMmonucren, MDA — MaTOHWITHAIACXU/L.

CrarucThuky 3HavyajHA TO3WTHUBHA Kopenamuja yTBpheHa je m3Mmel)y cBHX OmMoMapkepa
SHJIOTETHEe TUCPYHKIMje M Je0JbMHE WHTHMa-Meauja KOMIUIEKCa Yy 3UIy KapOTHIHUX

aprepuja (Tabena 33).
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Tabena 34. Ymuuyaj anemuje na 3aoeovarve unmuma-meouja komniekca y Xbb

Kareropuje (xIIEZ” Hgb Hct Fe Feritin sTrFe
! ) | @D | WL | (o) | (ue/l) | (%)
MK X 4,30 123,45 0,38 13,15 153,32 24,63
SD 0,79 21,85 0,06 4,60 215,57 8,79
M X 4,41 123,52 0,38 14,36 108,25 25,83
SD 0,45 17,10 0,04 6,40 105,09 12,21
AMK3 X 4,77 135,68 0,42 17,18 126,29 32,66
SD 0,62 16,96 0,05 5,82 86,98 12,98
AMIK4 X 4,41 124,42 0,38 14,97 127,21 29,64
SD 0,75 23,50 0,06 6,83 104,22 16,69
4,47 126,51 0,39 14,96 128,06 28,46
YkynHo
SD 0,69 20,83 0,05 6,18 130,09 13,77

UMK - uHTHM-MeIuja KOMIUIEKC y 3uAy KapoTunHux aprepuja, UMK1 < 0,70 mm, UMK2 =
0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMK]1 - npeacraBba HOpMaIHY
neospuny UMK, Er - eputpountu, Hgb - xemornooun, Het - xemaTokpuT, Fe - rBoxhe, sTrFe -
caTypaiuja TpancheprHa reoxhem.

N3mely ncnutuBaHux rpyma 00JeCHUKA HE TIOCTOJU CTATUCTHUYKHU 3HA4YajHA pasiivKa

y napameTtpuma anemuje (Tabena 34).

Taoena 35. /lucmpudyyuja 601ecnuka ca namoaouWKum 6peoHoCmuma
napamemapa anemuje y oonocy na zpyne UMK y Xbb

Bpoj (%) 6osiecHuka BaH pedepeHTHOr oncera
IMapameTpu YkynHo
HNMK1 NMK2 NMK3 NMK4
Hgb 2(5) 8 (21) 8 (21) 20 (53)*** 38 (100)
Fe 2 (10) 0 (0) 8 (40) 10 (50)* 20 (100)
Feritin 2(12) 2(12) 6 (35) 7(41) 17 (100)
sTrFe 4(12) 309 10 (30) 16 (49)** 33 (100)

IMK -mHTHEMO MeaujaTHi KOMIUIEKC Y 3uay kKapotunaux aprepuja, UMKI1 < 0,70 mm, UMK2 =
0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 = 0,90 mm). UMK1 - npencraBiba HOpMaIHY
neospuny UMK, Er - eputpouutu, Hgb - xemornooun, Hcet - xemaTokpuT, Fe - rBoxhe, sTrFe -
catypanuja Tpanchepuna reoxxhem. * p < 0,05; ** p <0,01; *** p < 0,001 y onnocy na UMK1
rpymy.
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HcnutnBameM 3HAYajHOCTH paszluKe AUCTPUOyIMje OOJIECHHKA Ca MATOJOMIKUM

BpeIHOCTUMA Tlapamerapa anemuje (Hgb, Fe, epurtun, sTrFe) y onnocy Ha rpyne UMK,

mmely rpynie UMK1 u UMK4, yrBphena je ctatuctuuka 3nadajHoct 3a Hgb (p < 0,001),
sTrFe (p <0,01) u Fe (p <0,05) (Tabena 35).

Taoena 36. Ilpoceune epeonocmu napamemapa 1UunUOHOZ CIMAMyca y 00HOCY HA
epyne UMK ko0 oonecnuka ca Xbb

. XoJaecrepoa | Tpurnuuepuau | HDL xoaecrepon | LDL gopmyaa
Kateropuje (mmol/l) (mmol/l) (mmol/l) (mmol/l)

MK X 5,42 1,70 1,38 3,26
1,28 0,61 0,37 1,00
M X 5,02 1,85 1,43 2,70
D 0,86 0,94 0,35 0,53
AMK3 X 5,43 2,09 1,28 3,22
D 1,21 1,32 0,38 0,97
AMK4 X 5,10 1,67 1,28 3,13
SD 1,16 0,79 0,30 1,04
X 5,22 1,81 1,34 3,08

Ykynno
SD 1,13 0,94 0,35 0,93

HNMK - uaTHMa-Mennja KoMIuIieKe v 3uay Kapotunaux aprepuja, UMK1 < 0,70 mm, UMK2 =
0,70-0,80 mm, UMK3 = 0,80-0,90 mm, UMK4 > 0,90 mm. UMKI1 - npeacraBiba HOpMaIHY

nebssuny UMK.

N3mely ncnutuBanux rpymna 00JeCHUKA HE TIOCTOJU CTAaTUCTHYKHU 3HA4YajHA pasiivuKa

(p > 0.05) y BpenHocTHMa napameTapa nunuaHor cratyca (Tabena 36).

Tabena 37. lucmpudyyuja napamemapa 1unuonoz cmamyca y 00Hocy Ha cpyny

UMK ko0 o6onrecnuka ca Xbb
Bpoj (%) 6os1ecHuka BaH pedepeHTHOT oncera'
IMapameTpu YkynHo

HNMK1 NMK2 HNMK3 NMK4
XoJectepoJ 6 (30) 10 (45) 12 (54) 20 (56)*** 48
Tpurauuepuan 7 (35) 13 (59) 13 (59) 14 (39) 47
HDL xoaectepoJ 11 (55) 10 (45) 8 (36) 16 (44) 45
LDL dopmyaa 4 (20) 5(23) 7(32) 11 (31) 27

' mpoleHTH IpepauyHaTH y OJHOCY HA YKyHaH 6poj GonecHuka y ceakoj UMK rpymu (N1=20;
N2=22; N3=22; N4=36).* p < 0,001 y omnocy Ha UMK 1 rpymy. IMK - wmHTHMa-mMenuja
KOMITIEKC y 3uay Kaporuauux aprepuja, MMKI1 < 0,70 mm, UMK2 = 0,70-0,80 mm, IMK3 =

0,81-0,90 mm, UMK4 = 0,90 mm. UMK]1 - npencrasiba HopMmanny nebsuny UMK,
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CratucTuuka aHaiaM3a je mokasasa 3HayajHo Behu Opoj OonecHHMKa ca MOBUILIEHUM

BpenHocTuMa xosecrepona y rpynu MMK4 y ognocy na rpyny UMKI1 (p < 0,001)
(Tabena 37).

Tabena 38. Ilpoceune epeonocmu napamemapa ceKyHoapHoz
Xxunepnapamupeouousma y oonocy na cpyny UMK y Xbb

UMK rpymne
IMapameTpu
HNMK1 NMK2 NMK3 NMK4
X 159,55 157,72 152,09 169,69
ALP (UN)
SD 51,59 62,32 53,32 60,60
" X 2,39 2,36 2,20%* 2,24%
Ca”" (mmol/l)
SD 0,09 0,10 0,13 0,25
s X 0,99 1,09 1,17* 1,32%*
PO;s™ (mmol/l)
SD 0,12 0,20 0,33 0,42
X 63,01 61,72 54,07 42 47%*
Vit. D (nmol/l)
SD 16,11 30,44 20,64 21,75
X 5,38 17,49 9,94 31,75%**
PTH (pmol/l)
SD 2,94 23,50 6,51 37,51

ALP - ankanna ¢ocdataza, Ca” - xamuujym, PO, - docop, Vit D - Butamun D, PTH -
napaTUpeouHu XopMoH,* p < 0,05; ** p < 0,01; *** p < 0,001 y ognocy Ha UMK 1 rpymy.
NMK-uaTHIMa-MeIMja KOMIUIEKC Y 3uay Kapotumaux aprepuja, MMKI1 < 0,70 mm, UMK2 =
0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMKI1 - npeacraBiba HOpMaIHY
nebssuny UMK.

CraTucTuukoM aHaJIM30M BPEIHOCTH napaMmerapa CEKyHJIapHOT
XUIIEPIIAPATUPEOUTU3MA (Ca2+, PO, Vit.D, ALP u PT. H) y 3aBucnoctu oxa rpyne UMK,
yIBpheHa je cTaTUCTUYKM 3HadajHa pasnuka umely rpyme UMK1 u MMK3-IMK4 3a
Ca’", PO/ u PTH, a 3a Vit.D y rpymu UMK4. Vi3meljy HCIIUTHBAHUX IPyIa HE MOCTOjH

CTATUCTUYKM 3HAYajHa pa3vKa y BpeaHOCTHMa aykanHe ¢ocdartaze y cepymy (Tabema
38).
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Tabena 39. /lucmpubyyuja 60necnuka ca namoiouKum 6peoHoCmuma
napamemapa ceKynoapnoz xunepnapamupeouousma y oonocy na zpyny UMK y Xbb

Bpoj (%) 6osecHnka BaH ped)epeHTHOT orcera
UMK > 3 :
rpyne Ca PO, ALP Vit D PTH
(mmol/l) (mmol/l) () (nmol/l) (pmol/l)

NMK1 0 (0,0) 1(10,0) 1(50,0) 14 (17,3) 5(8,6)
NMK?2 0(0,0) 0 (0,0) 1 (50,0) 18 (22,2) 11(19,0)
NMK3 2 (20,0) 2 (20,0) 0(0,0) 16 (19,8) 13 (22,4)
UMK4 8 (80,0) *** 7 (70,0) * 0(0,0) 33(40,7) | 29 (50,0) ***
YKypHO 10 (100,0) 10 (100,0) 2 (100,0) 81 (100,0) 58 (100,0)

Ca’" - xamumjym, PO, - hochop, ALP - ankansa ocdarasa, Vit D - Buramun D, PTH
- mapatupeouIHu XopMoH,* p < 0,05; ** p < 0,01; *** p < 0,001 y ogHocy Ha UMK
rpyny,. TPOLEHTH MpepavyyHaTH Y OJTHOCY Ha yKymnaH Opoj MaTOJIOUIKMX Halla3a CBaKOT
napamerpa. * p < 0,05; *** UMK - uHTHMa-Meauja KOMIUIEKC y 31y KapOTHIHUX
aprepuja. p < 0,001 y ogHocy Ha UMK rpyny 6onecanka. UMK1 < 0,70 mm, UMK2 =
0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMKI1 - npexacrasspa
HopmainHy ne6spnay UMK,

N3melhy wucnutuBaHux Tpymna OOJECHHMKAa HE IIOCTOJM CTAaTUCTUYKM 3HAadajHa
pasnuka y BpegHocTHMMa ankaiaHe ¢ocdaraze u ButamuHa D y cepymy. CTaTUCTUYKU
3HavajHa pa3nuka (p < 0,05) nocroju usmehy rpyne UMK1 u rpyne UMK4 3a BpegnocTu
dbocdara y cepymy, 0K je pa3auka u3Mmelyy oBe JBe Tpyre BUCOKO CTaTUCTUYKH 3HAYajHA

(» < 0,001) 3a BpegHOCTH KaJIMjyMa U mapaTupeonaHor xopmona (Tabena 39).

Taoena 40. lucmpudyyuja o6uomaprepa cpuane ¢pynxkyuje BNP u NTproBNP y

oonocy na cpyny UMK y Xbb
Bpoj (%) 6osiecHuKa ca IaTOJTOIKUM BpezmocnlMa1
ITapamerap YkynHo
HNMK1 NMK?2 HNMK3 NMK4
BNP (pg/ml) 3 (15) 7(31,8) 8(36,4) 21 (58,3)** 39
NTproBNP ek
(pmol/l) 2 (10) 8 (36,4) 8(36,4) 22 (61,1) 40
YkynHo 20 22 22 36 100

' HPOLIEHTH MpepauyHaTH y OJHOCY Ha yKymnaH 6poj 6onecHuka y cBakoj UMK rpyr.
HNMK1 < 0,70 mm, UMK2 = 0,70-0,80 mm, UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm.
HNMKI - npexacraBiba HopMmanHy ae6puHy UMK (MHTMMa Meauja KOMILIEKca y 3Uay
KapOTUIHUX apTepuja). BNP-B-Tull HaTpUypeTCKU MenTHa, N-TepMUHATHU TPOXOPMOH
MOXAaHoT HaTtpuypeTckor nentuna (N7proBNP).** p < 0,01; *** p < 0,001 y ogHocy
Ha UMK1 rpyny, IMK - nuaTHMa-Me11ja KOMITIIEKC.
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Wzmelhy rpyne MMKI u rpyme MMK4 mnoctoju CTaTUCTHUKK 3HayajHa pasivKka y
BpeaHocTHMa Onomapkepa cpuyane ¢pynkuuje [BNP (p < 0,01) u NTproBNP (p < 0,001)]
(Tabena 40).

Tabena 41. Cmenen nosezanocmu konyeumpayuje BNP u NTproBNP
U 0edbune uHmMuMa-meouja komnaexkca y 3udy kapomuonux apmepuja y Xbb

ITapamerpu BNP NTproBNP
Koepuunjent xopenaumuje (p) 0,070 0,202
IMK | 3hauajuocr 0,494 0,045

NMK - wuHTMMa-Mmenuja KOMIUIEKC y 3uIy KapoTHAHUX aprepuja, BNP - B-tun
HaTtpuypercku nentun, NIproBNP - N-TepMUHAJIHM IIPOXOPMOH MOXIAHOT
HaTPUYPETCKOT NEeNTU/A.

CrarucTruky 3Ha4YajHA TMO3UTHBHA KOpeJalrja yTBpheHa je nmely peructpoBaHux
koHneHrpanuja NTproBNP u nebbvHEe WHTHUMa-Meauja KOMIUIEKCA y 3UIy KapOTHIHUX

aprepuja (Tabena 41).

Tabena 42. Ymuuyaj npomeunypuje u mukpoanoymunypuje na 0eoouny
unmuma-meouja Komniaekca y 3udy kapomuonux apmepuja y Xbb

UMK rpymne
ITapamerpu
UMKl | WMK2 | WMK3 | WMKA4
Dporexaypala X 0,88 0.83 0.76 1,65
(g/24h) SD 1,04 113 1,08 3,49
MkpoanGymMunypaja X | 473.86 498,50 281,09 442.56
(mg/l) sp | 77199 709,44 479,64 811,92

NMK- uHTHMa-Menuja KOMIUIEKC y 3umy kaporumuux aprepuja, UMKI1 - mpencraiba
Hopmanny ne6puny UMK, UMK1 < 0,70 mm, UMK2 = 0,70-0,80 mm, UMK3 = 0,81-
0,90 mm, UMK4 > 0,90 mm.

N3melhy ucnutuBanux UMK rpyma He mOCTOjM CTAaTHCTHYKH 3HAYajHA pa3jiMKa y

BpEIHOCTHMA MPOTEHHYpHje U MUKpoaioymunypuje (p > 0.05) (Tabena 42).
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Tabena 43. /lucmpudyyuja 6o1ecnuka npema muny npomeunypuje y 00Hocy na

epyny UMK y Xbb
1(90
Mporennypnja Bpoj (%) 6osecHuka
(e/24h) YkynHo
HNMK1 NMK2 HNMK3 NMK4
<0,15' 12 (41,4) 8 (27,6) 3(10,3)* 6 (20,7) 29 (100)
0,15-3,5° 8 (12,3) 13 (20,0) 18 (27,7) 26 (40,0)*** 65 (100)
>3,5° 0(0,0) 1(16,7) 1 (16,7) 4 (66,6) 6 (100)
YkynHo 20 22 22 36 100

* p <0,05; *** p <0,001 y omaocy Ha UMK 1 rpymy.

1-HOpMaTHa MPOTEUHYpHja, 2-IPOTEUHYpHja CyOHEPPOTCKOT paHra, 3-HePpoTCKa IPOTECHHYPH]a.

NMK - uHTHMa-MeMja KOMIUIEKC Y 3UIY KapoTHIHUX aprepHja, UMKI1 < 0,70 mm, UMK2 = 0,70-
0,80 mm, UMK3 = 0,81-0,90 mm,

NMK4 > 0,90 mm. UMK1-npeacrassba HopMmanHy ne6puny UMK,

bonecunuu u3 rpyne UMK4 umajy Brcoko craTuctuyku 3HauajHo (p < 0.01) Behy
YUECTaJIOCT IPOTEUHYpHje HEHe(hPOTCKOT paHra, y OJHOCY Ha OGonecHuke u3 rpyne MMKI

(Tabena 43).

Taoena 44. /lucmpudyyuja 601ecnuka ca namoaoUWKUM 6peOHOCIMUMA
Mukpoanoymunypuje y oonocy na cpyny HMK y Xbb

Bpoj (%) 6osiecHuKa ca NaTOJIOKUM
1
ITapamerap BpeaHoCTHMA YkynHo
HNMK1 NMK2 NMK3 NMK4
MuxpoajoyMunypuja 10 (50) 13 (59) 17 (77) 28 (78) 68
YKynHo 20 22 22 36 100

"HporienTH mpepadyHaTH y OJHOCY Ha yKymaH Opoj GonecHuka y csakoj UMK rpymu IMK —untnma-
MelHja KOMIUIEKC y 3uay KapoTuauux aprepuja , UMKI1 < 0,70 mm, UMK2 = 0,70-0,80 mm, UMK3 =
0,81-0,90 mm, UMK4 > 0,90 mm. UMK - npencrasspa HopManny ne6ssuny UMK.

N3mehy wucnuTtuBaHUX Tpyma HE IOCTOJM CTAaTUCTUYKM 3HA4yajHA pasiidka y

Y4eCTaJIOCTH OOJIECHUKA Ca MaTOJIOMIKUM BpeTHOCTUMA MUKpoanoymunypuje (Tabena 44).

CTaTUCTUYKOM  aHAM30M, JIOTHCTUYKA PErpecMOHOM  METOJIOM, yTHIlaja
EMUJEMHUOJIOIIKUX M JAeMorpadCkux Tmojaraka (ToJ, CTapoCHE KaTeropHje, MyIIeHe,
Tpajamkbe OCHOBHOT y3pOKka 000Jbera OyOpera) Ha AeO/pMHY HHTHMA-MEAja KOMITIEKCa Y

3UIy KapOTHIHUX apTepHja, HICMO YOUHJIH 3HauajHy MOBE3aHOCT.
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Taobena 45. 3nauajuu nezasucnu npeduxkmopu 3a paszeoj 3aoeo.varwa UMK

(ynueapujanmmua nozucmuuka pezpecuja)

Pej1aTuBHHU 95% rp. moBepema
ITapamerpu Wald test | 3HauyajHOCT
PHU3UK Homa T'opwa
Hgb 6,57 0,01 7,364 1,601 33,865
PTH 9,74 0,002 5,889 1,935 17,926
Het 5,91 0,015 6,652 1,445 30,618
Hcy 8,80 0,003 6,000 1,837 19,594

Hgb-xemornobwun, PTH-nmapaptupeonmnn xopmoH, Het-xemaTokput, Hey- XoMOIUCTeHH.

CTaTuCTHUKOM aHAJM30M TMOBe3aHOCTH mnapamerapa uH(uamanuje (SE, CRP,
(uOpUHOTEH, ITUTOKWHU, XOMOIIMCTEHH) U Ne0/bMHE MHTUMAa-MeIrja KOMIUIEKCA y 3UIy
KapOTHJHUX apTepHja, JOTUCTUYKU PETPEeCMOHOM METOJOM JOOMJIM CMO jeAHWHO
3Ha4YajaHoCT 3a XOMoIucTenH: penatuBHU pu3uk (Odds Ratio)-6 myra je Beha mianca ga
oonecaunin 'y Xbb ca maromomkuMm BpegHOCTHMMa XOMOIIMCTEMHAa HMajy 3ane0sbainy
WHTHMa-Melija KOMILICKC y 3Uly KapOTUIHHUX apTepHja y OJHOCY Ha TpyIry OOJIeCHUKA ca

HOpMAaJIHUM BpeiHOCTHMA XoMoructenHa (Taberna 45) .

OnpehuBamem mapaMerapa OKCHUAATHBHOT CTpeca-MaJOHWIAUATACXUAA, HUCMO YOUUIIH
3HavajaH yTUIlA] Ha AcOJpMHY WHTHUMA-Merja KOMIUIEKCA y 3UAYy KapOoTHAHHUX apTepHja

(Tabena4d5).

HcnutuBameM yTul@ja MapaMeTapa aHemuje, Ha JAeO0JbHMHY WHTHMa-Menuja
KOMIUIEKCAa y 3HWAy KapoTUIHUX apTepuja a CTAaTHCTUYKOM aHaJM30M, JIOTHCTUYKU
pPErpecuoHOM METOJIOM T0o0mIM cMO ciiefehe pe3ynrare: pellaTUBHU PU3HK MOKa3yje na je
7,36 myra Beha manca ga ocoOe ca TATOJIOIIKUM BPEIHOCTHUMA XEMOIJIOOMHA HMMajy
3a1e0sbally MHTUMa-Meija KOMIUIEKCa y 3Uy KapoTUAHHUX apTepuja, a Koj OOJECHHKaA ca
MATOJIOMIKMM BpEAHOCTUMA XeMaTokpurta 6,65 myra. Ocranum mapameTpu: TBOXKhe,
deputun, catypanuja sTrFe% Hucy umanu 3HauyajHOr yTHIaja HA JeOJbUHY HMHTHMAa-

Merja KOMIUIeKca y 3y KapoTuaHux aptepuja (Tabemads).

HcnutuBameMm — yTHIaja  mapamerapa  CeKyHIApHOT — XHUIeprapaTupeoan3Ma
(xamujym, ¢ocdop, ankanHa ¢docdaraza, vit.D u PTH) Ha neGrpuHy HMHTHMa-Menuja
KOMIUIEKCa Y 3UIy KapOTHIHHUX apTepuja JOTUCTUYKOM PErPecMOHOM METOAOM TOOHIIH

CMO Ja je jennHO OWOo 3HaydajaH mapaTUPEOUHU XOPMOH: pEJIaTUBHU PU3HK MOKa3yje 1a je
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5,89 myra Beha manca na Gonecuunm y Xbb ca matonomkum BpenHoctuma PTH umajy
3ane0spaly MHTHUMa-Merja KOMIUIEKC Yy 3UJy KapOTUIHHX apTepHja y OJHOCY Ha TpyIy

OonecHuka ca HopmatHuM BpenHoctuma PTH (Ta6ena 45).

HcnutuBameM 3HAYajHOCTH HE3aBUCHUX MPEAUKTOPA 3a pa3Boj 3a/1e0Jbamha HHTHMA-
Me/rja KOMITIeKca y 3Uay KapOTHAHUX apTepuja, METOJOM YHUBapHjaHTHE JOTHCTHUYKE
perpecuje moOWIM CMO Ja Cy 3Ha4ajHH HE3aBHCHU TPEIUKTOPU 3a pa3Boj 3anebbama
WHTHMa-Meija KOMIUIEKCAa Yy 3Oy KapOTHIHUX apTephja: XEMOTJIOOHWH, XEMaTOKpPHT,

xomortictenH 1 PTH (Tab6emna 45).

Taobena 46. 3nauaj nezasucnux npeouxmopa 3a paszeoj saoeo.barwa UMK

(mynmughaxmopcka nozucmuuka pezpecuja)

P 95% rp. noBepema
. eJIATUBHH
Iapamerpu Wald test | 3Ha4ajHoOCT
PU3HUK
JMoma I'opma
Hgb 2,00 0,156 3,378 0,628 18,180
PTH 2,26 0,132 2,596 0,750 8,983
Hct 2,73 0,098 3,926 0,776 19,865
Hey 2,14 0,143 2,665 0,717 9,906

Hgb-xemorno6un, PTH-nmapaptupeonaau xopmon, Het-xematokput, Hey.-xoMornucrens.

Kama ce He3aBHCHM 3Ha4yajHU TMPEIUKTOPH 3a pa3Boj 3ajeOsbarba MHTUMa-Meauja
KOMILIEKCA y 3Uly KapOTHIHUX apTepHja yApYXKe, YIIPKOC MoBehaHOT peaTHBHOT PU3HKA,
HE J0BOJE 10 MelyCOOHOr MOTeHLHpama Ia Ce€ CTOra He MOTY PEerucTpoBaTH HH

CTaTUCTHYKHU 3HAYajHU e(PEKTH.
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4.5. Tloe3anoct miaaka ca craaujyMmom Xbb u Hajuemthux ¢axropa

pu3uka 3a nporpecujy Xbb

Taoena 47. /Ilemozpaghcke u KnuHUYKO-enUudemMuo10uiKe KapaKkmepucmuke
0onecHuKa y 00HOCy HA RPUCYCIMEO NIAKA

ITapamerpu Bbpoj (%) 6oaecanka

IHon be3 niaka Inak
JKEHCKH 22 (35) 17 (46)
MYIIKH 41 (65) 20 (54)

YxkynHo 63 (100,0) 37 (100,0)
3HayajHOCT p=0,275

Henymaun 31 (49) 20 (54)

Mymaun 32 (51) 17 (46)
OuBIIN 19 10
AKTHBHHU 13 7
3HayajHoCT p=0,896

Tpajame 0CHOBHOT 000/beHa (rOANHE)
0-5 20 (32) 11 (30)
6-10 26 (41) 10 (26)
11-20 6 (10) 8(22)
>20 11(17) 8(22)
3HauajHoOCT p=0,262

I'ogune crapoctun, X = SD 57,90 £ 9,84 54,78 £ 11,66
3HauajHoOCT p=0,156

W3melyy ucnutuBanux rpymna 00JeCHUKA HE MOCTOjH CTATUCTHYKY 3HaYajHa pas3iuKa

y aemMorpaCKuM U KIMHHYKO-EMUAEMUAOIOIKNUM apamerpuma (Tabena 47).
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Taoena 48. lucmpudyyuja 6o1ecnuka ca pecucmpoeanum niaKom y 00Hocy Ha

cmaoujym Xbb
Bpoj (%) 6osiecHuKa ca m1aKkomM
ITapameTtap YkynHo
GFRI1 GFR2 GFR3 GFR4 GFRS5
Inak 50.3) | 9(16,7) | 9(16,7) | 14(25,9)* | 17 (31,5)** | 54 (100,0)

GFR (1-5) ml/min/1.73m’ rnomepyicka (GuiITpauja, CTaaHjyMu XpoHHYHE GorecTH GyOpera
(1-5). * p< 0,05, ** p<0,01 y onnocy Ha GFRI rpymy.

BonecHunm ca 4eTBpTUM CTaaujyMoM XpoHHUYHE Oonectu Oyopera (rpyna GFR4)
MMajy cTaTUCTHUYKH 3HadajHOo (p < 0,05) Behy ydecranmoct mrakoBa, a O0JIECHHUIIM TpyTIe
GFR5 wumajy BuCOKO ctatucThukd 3HavajHo (p < 0,01) Behy ywecrtamoct y omHOCy Ha

koHTposHy Tpyny (GFRI) (Tabena 48).

Taobena 49. /lucmpubyuuja 60onecnuka ca pecucmposanum niaKom y 00HOCy HA

UMK y Xbb
Bpoj (%) 6oJsiecHuKa ca m1aKoM
ITapameTtap YkynHo
HNMK1 NMK?2 HNMK3 NMK4
IMnak 0 (0,0) 9 (16,7)** 9 (16,7)** | 36 (66,7)*** | 54 (100,0)

UMK - uHTHMa-Mennja KOMIUIEKC y 3uay kKapotuauux aprepuja ; UMK < 0,70 mm; UMK2 =
0,70-0,80 mm; UMK3 = 0,81-0,90 mm, UMK4 > 0,90 mm. UMK - npencraBiba HOpMalHy
neomsuny UMK, ** p <0,01; *** p < 0,001 y omaocy Ha UMK Tpymy.

Bonecnunu ca Behom aebsprHOM MHTUMa-Meauja komruiekca (rpyne UMK2, UMK3,
NMK4) nmajy cratucTHUKU 3Ha4ajHO Behy ydecTanocT mojaBe Tutaka y 3ujly KapOTHIHUX

aprepuja y oqHocy Ha koHTposnny rpyny UMK (Tabena 49).

Taobena 50. lucmpudyyuja 6onecnuka ca namoa0uKum 6peoHoOCmuma
napamemapa ynajie y 00HOCy HA nojagy naaka y 3udy Kapomuonux apmepuja y Xbb

Bpoj (%) 6osiecHuka BaH pedepeHTHOr oncera
ITapamerap
SE Fibrinogen CRP Hcy
be3 niaka (N = 46) 29 (63,0) 21 (46,0) 6 (13,0) 19 (41,3)
IInak (N =54) 38 (70,4) 28 (52,0) 30 (56,0) 33 (61,0)
3HauajHoCT p=0,573 p=0,676 p=0,0001*** | p<0,076

*#* p < 0,001 y omHOCY Ha rpymy OOJIeCHMKA KOjU HUCY MMalu Iuiak. SE-ceaquMeHTanyja
epurpounta; CRP-1]- peakTUBHU NIPOTEUH; Hcy - XOMOIIMCTENH.
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Bonecunuu ca noBumenuM BpenHoctuMa CRP-a 1MMajy BHCOKO CTAaTUCTUYKH
3Hayajuo (p < 0,001) Behy ydecramoct mojaBe aTepoOCKIEPOTCKOT IJIaKa y 3HIY

kapotuaHux aprepuja (Tabena 50).

Taoena 51 /lucmpudyyuja 6onecnuka ca namoaowKum 6PeOHOCMuUMa
napamvemapa 3anamserba y 00HOCy HA nOjagy niaKa y 3udy KapomuoHux apmepuja y
Xbb

Bpoj (%) 6osecHuka BaH pedepeHTHOr oncera

ITapamerap
MDA TNFa IL1 IL6

Bes niaka (N = 46) 44 (96,0) 46 (100,0) | 46 (100,0) 10 (21,7)

TLiak (N = 54) 49 (90,7) 54(100,0) | 54 (100,0) 17 (31,5)

3uauajuoct’ p=0571 p=1,00 p=1,00 p=0,386

'Topeheme y ogrocy Ha GonecHHKe KOju HUCY UM iak. MDA - manonmnmuangexun, TNF-
o. - TyMop Hekpo3uc anda, IL1 - uarepneykun-1, IL6 - uaTEepIcyKUH 6.

Huje yrBphena crarucTuuku 3HauYajHa paszivka Opoja OOJECHHKA ca MaTOJOIMKUM
BpeIHOCTHMA WCHUTHBaHUX mapamerapa (MDA, TNF-o, ILI w IL6) w3smehy rpyma
OoylecHHKA KOje Cy UMalie IUIaK M OHE KOJ KOjUX IJIaK HHUje PErucTpUOBaH Y 3UIY
KapoTUAHUX apTepHja. To je, jelHUM J[eloM, Mpe CBera MOCIEIHIIa BUCOKOT MPOLEHTA
MATOJOMIKMX BPEIHOCTH MCIMTHBAHUX IapaMeTapa y TPy Koja HUje UMalia IIaK y 3Uuay
kapotuaHux aprepuja (Tabenma 51).

Taoena 52. /lucmpudyyuja 601ecnuka ca namoaouWKum 6peoHoCmuma
napamemapa 1UnNUOHO2 Cmamyca y 00HOCy HA NOjagy NaaKa y 3udy KapomuoHux

apmepuja y Xbb
Bpoj (%) 6osiecHuka BaH pedepeHTHOr oncera
ITapamerap DL HDL
XoJiecTepoJa Tpuranuepuau
X0JIECTEPOJI | X0JIeCTePoJI

be3 miaka (N = 46) 20 (43,5) 11(23,9) 20 (43,4) 23 (50,0)
I[nak (N =54) 28 (52,0) 16 (29,6) 25 (46,3) 24 (44,4)
3Ha‘lajHOCTl p=0,526 p=0,678 p=10,936 p=0,724

"Mopeheme y oHOCY Ha GONECHHKE KOjH HECY HMATH IIIAK.

Huje yrBpheHa cTaTHCTHYKM 3Ha4yajHAa pas3jidKa YYecTaJloCTH OOJeCHUKa ca
MOBUIICHUM (MTATOJIOMIKUM) BpEAHOCTUMA TTapaMeTapa JIMIMUIHOT cTaTyca usmely 2 rpymne

(marmjeHara Oe3 IJIaka U OHUX ca IJIAaKOM Y 3uay KapoTuaHux aprepuja) (Tadena 52).
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Taobena 53. /lucmpudyyuja 601ecnuka ca NAmoa0UWIKUM 6PEOHOCIMUMA
napamemapa ceKyH0apHoz Xxunepnapamupeououma y 00Hocy na nojagy naaxka y Xbb

ITapameTtap

Bpoj (%) 6osecHnka BaH pe)epeHTHOT orcera

ca’* PO/ ALP Vit D PTH
Bes maka (N=46) | 2 (4,3) 2 (4,3) 2 (4,3) 35(76,1) | 26(56,5)
Iaak (N = 54) 8 (14,8) 8 (14,8) 0 (0,0) 46 (85,2) | 32(59,3)
3nauajuoct’ p=0,160 | p=0,160 | p=0406 | p=0,368 | p=0,942

"Topeheme y omHOCy Ha GosecHHKe Koju Hucy umanu miak. Ca’ - kamujym, PO, - docdop,
ALP - ankanna docdarasa, Vit D - puramun D, PTH - napaTHPEOUIHNA XOPMOH.

CTaTUCTHUYKOM

aHaJIn30M

yTuIaja

IaTOJIOMIKMX

BPEIHOCTH

napamerapa

CeKYHJAapHOT XHIIEepIapaTupeonin3Ma Ha T0jaBy aTepOCKIEPOTCKOT IUIaka HHUje yTBpleHa

CTaTHCTUYKU 3HavajHa paznuka (p > 0,05) yuectamoctn OOJECHHKA Ca MATOIONIKAM

BpEIHOCTHMA UCITUTUBAHMX TapameTapa u3Mel)y rpyme 6osiecHuka ca u 6e3 maka (Tabena

53).
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4.6. Exoxapauorpadcku mapamerpu JieBe
nporpecuje y Xbb

KOMoOpe

u  (daxkropu

Tabena 54. /lucmpudyyuja 60onecnuka ca CUCHOAHOM U OUjACH OTHOM

oucynxkyujom neee komope y oonocy na cmaoujyme Xbb

Bpoj (%) 6os1ecHuka ca nopemehenom pyHkumjom Jiese

ITapamerpu Komope YkynHo
GFRI GFR2 GFR3 GFR4 GFRS5
DDLK 12 (60) 18 (90) 18 (90) 18 (90) 19 (95)* 85
SDLK 1(5) 3(15) 3(15) 4 (20) 3(15) 14
YKynHo 20 20 20 20 20

(1-5).

GFR (1-5) ml/min/1.73m’ rnomepyncka uiTpammja, CTaaujyMH XpOHHUHE GonecTH Oybpera
' mpoLeHTH mpepauyHATH y OJHOCY Ha yKymaH Opoj GonecHuka y cakoj GFR rpymu

(N=20), * p < 0,05 y omaocy Ha GFRI tpymny. SDLK - cucronna quchyHKIIH]ja JeBe KoMope: EF
<60%, DDLK - nujactonHa ¢pyHKIHja geBe komope: E/4 > 1,5.

BonecHunn ca omMakimM ctagujyMoM XpoHuuyHe Oonectu OyoOpera (GFRJS) umajy

craTucTudky 3Ha4ajHo (p < 0,05) Behy ydyectanoct nmopemehaja nujacronHe GyHKIIH]jE JIEBE

Komope, y onHocy Ha GFRI rpyny (Tabena 54).
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Taoena 55. /lucmpudyyuja 6o1ecnuka y 3a6ucHocmu 00 cmenena oujacmonmne
dyukuyuje neee komope cpua u cmaoujyma Xbb

Bpoj (%) 6osiecHuKa ca pa3JIMYUTHM CTENIEHUMA
aujacrosHe pyHKOmje Jese KOM()pe1

Mapaverpw | crpi | Grr2 | GrR3 | GFRe | GFRs | Y™
DDLK - N 8 (40) 3(15) 2 (10) 2 (10) 1 (5)* 16
DDLK -1 4 (20) 3(15) 3(15) 6 (30) 8 (40) 24
DDLK - 11 8 (40) 14 (70) 13 (65) 11 (55) 9 (45) 55
DDLK - 111 0 (0) 0 (0) 2 (10) 1(5) 2 (10) 5
DDLK -1V 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0

YKynHo 20 20 20 20 20 100

* p < 0,05 y omHocy Ha GFRI rpymy. GFR (1-5) ml/min/1.73m’ - Tnomepyscka buirparja,
cTaaMjyMu XpoHHuHe Gomectu Gybpera (1-5). | mporenTr mpepadyHaTH y OZHOCY HAa YKyIaH
Opoj 6onecnuka y cBakoj GFR rpynu (N=20), DDLK-N (HopMasiHa IujacToiiHa TUCQYHKIH]ja
nese komope: E/A = 0,75-1,5, DTE 130 + 240 ms). AujacTonna qucyHKIMja IPBOT CTENEHA -
DDLK-1: DTE > 240 ms, E/A < 1,0. Iujacronna mucdhyHKIrja apyror crenena - DDLK-IT:
nceynonopmanuzanmja: E/A = 0,75-1,5 u DTE = 140-220 ms. dQujacTomna quchyHKIHja Tpeher
crenieHa - DDLK-III: "peBep3nOuian pecTPUKLNCKH OONHK", TEIIKa peBEp3UOMITHA T1jacTOIHA
muchynknmja. [ujacronHa gucyHkuuja yeTBpror creneHa - DDLK-IV: "mocrojaH
pecTpuKIHjcKu o0muK-pukcan": £ > 1,2 m/s, E/A > 1,5 (aecto > 2,0), DTE < 140 ms (uecto
Mame < 120 ms).
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CraTucTHyKa aHaJIM3a je MoKa3aua CKOpo MOTIYHO OJICYCTBO HOpMAaJIHE TUjacTOJIHE

¢dbyHKIHje 1eBe koMope koj 6onecHuka rpyne GFRS (p < 0,05) y ongrocy Ha GFRI rpymy).

YMepena naumjactonHa aucyHKIMja JeBe Komope (DD-II) mpucyTHa je y BHCOKOM

MPOIICHTY KoJ OonecHuka y ctanujymy GFRI (Tabena 55).

Taoena 56. /lucmpudyyuja 6o1ecnuka y 3aeucnocmu 00 mopgoozuje neee
Komope cpua (exoxapouozpaghcka npouena) u cmaoujyma Xbb

Bpoj (%) 6os1ecHuka

Kapaxkrepucruke
YkynHo
JIeBe KoMope GFRI | GFR2 | GFR3 | GFR4 | GFR5
Hopmauna 16 (80) | 14(70) | 13(65) | 16(80) | 13 (65) 72
Veehana 4200 | 5025 | 630) | 420) | 735) 26
PemonenoBana 0(0) 1(5) 1 (%) 0(0) 0 (0) 2
YkynHo 20 (100) | 20 (100) | 20 (100) | 20 (100) | 20 (100) | 100

GFR (1-5) ml/min/1.73m’ rnomepyicka (GuITpanuja, CTagHjyMH XpOHHUYHE GojecTH GyOpera
(1-5). ' npouenTH mpepauyHaTH y ogHOCY Ha yKymaH Gpoj GomecHuka y cBakoj GFR Tpymw,
Hopmanua jesa EDD = 3,5-6.0 cm, ESD = 2,1-4,0 cm, xomopcku centym 0,6-1,1 cm , 3anmu
3una 0,6-1,1 cm. YBehana nesa komopa: EDD > 6.0 cm , ESD > 4.0 cm , 3aasu 3U1 U CENITyM >

1,1 cm.

Huje yrtBphena cratucTHuky 3HauajHa pasiauka u3Mmel)y exokapauorpadcekux

mapameTrapa 3a MopdoJIOTHjy JIeBE€ KOMOpE M CTaaudjyMa XpoHHuYHe Oosectn OyOpera.

Hajsehu 6poj ncrniutuBanux 6ojecHUKA ©Mao je HopMaliHy Mopdosorujy aese komope (72

oonecHuka) (Tabena 56).
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Taobena 57. Ymuuyaj napamemapa 3anaveroa na mopghonozujy u pynkuyujy neee
KoMope cpua Koo 60.1eCHUKa Koju 60ayjy 00 xponuune donecmu oyopeza [nopmanna (0)
u namonowku usmernena pynxkyuja neee komope (1) (HLK, SDLK u DDLK) ]

HLK SDLK DDLK
ITapamerpu
0(m=72) | 1 (8=28) | 0(u=86) | 1 (u=14) | 0 (u=16) | 1 (u=84)
47 (65) 20 (71) 55 (64) 12 (86) 10 (62) 57 (68)
SE
p=0,726 p=0,194 p =0,898
23 (32) 13 (46) 27 (31) 9 (64) 4 (25) 32 (38)
CRP
p=0,261 p=0,038 p=0,474
33 (46) 16 (57) 39 (45) 10 (71) 6 (37) 43 (51)
Fibrinogen
p=0,428 p=0,128 p =0,465
3(4) 1(4) 33) 1.(7) 0(0) 4(5)
Le
p=1,00 p=1,00 p =0,845

SE - cemumenTtarija eputporuta, CRP - [[-peakTHBHU TIpOTeUH, Le - neykonutu, LK - neBa
komopa, LK (0) - HopmanHa neGspuHa nese komope, LK (1) - moBehana neOspuHa 3uma jeBe

komope, SDLK - cucromHa aucyHKimja neBe komope: EF<60%, DDLK - nujacToiaHa
¢dyuknuja mese komope: E/A > 1,5.

BbonecHunu ca cuctoiaHoM AuUCPyHKIM]OM JeBe komope cpua (SDLK), (EFLK < 60%)

MMajy CTaTUCTHYKH 3Ha4ajHo Behe BpeaHoctu CRP-a y cepymy, y OMHOCY Ha OOJIECHUKE

ca 04yBaHOM CHCTOJIHOM (GyHKIHjoM JeBe komope (EFLK > 60%) (Tabena 55).

&4




Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

Taoena 58. /lucmpudyyuja 601ecnuka ca namoa0UWKUM 6peOHOCIMUMA
taxkmopa 3anamwera koo 6onrecnuka ca nopmannom (0) u namoaouwKu UIMerLeHoM

dyukyujom neee komope (1) (HLK, SDLK u DDLK)

HLK SDLK DDLK
ITapamerpu
0(=72) | 1 (1=28) | 0(:=86) | 1 (s=14) | 0 (u=16) | 1 (1=84)
70(97) | 23(82) | 81(94) | 12(86) | 15(94) | 78(93)
MDA
p=0,027 »=0,557 »=1,00
72 (100) | 28 (100) | 86 (100) | 14 (100) | 16 (100) | 84 (100)
TNF-a
72 (100) | 28 (100) | 86 (100) | 14 (100) | 16 (100) | 84 (100)
IL-1
e 20028) | 725 | 2104 | 6@3) | 2(12) | 25(30)
i »=0,976 p=0.264 »=0263
38(53) | 14(50) | 44(51) | 8(57) | 4(25) | 48(57)
Hc
4 »=0979 »=0,899 p=0,037

MDA - manonunauangexua, TNF-o. - Tymop Hekposuc dakrop anda, /L-/-uatepneykun-1, IL-6
- mHTEepNeyKuH 6, Hcy - xoMmomuctend. HLK - xumniepTpoduja neBe komope, SDLK- cuctonmHa
muchyHKmja gese komope: EF < 60%, DDLK- nujactonaa QyHKIHja 1eBe komope: /A > 1,5.

On cBUX WCNUTUBAHUX MapaMeTapa YTBpPHEH je CTAaTUCTHYKW 3Ha4ajHO Behm Opoj

OoJiecHUKa ca TOBHUIIIEHUM BpenHocTuMa MDA y rpynu ca HOpMaiaHOM (YHKIIH]JOM JIeBe

CpyaHEe KOMOpe M CTaTUCTUYKM 3HayajHo Behu Opoj OoynecHHMKa ca IUjacTOIHOM

TUCYHKIIMjOM JIeB€ KOMOpE KOJA KOJjUX CYy pEruTpoBaHe IOBHUIICHE BPEIHOCTH

xomoInucTenHa (y 0OJTHOCY Ha TPYIy ca OYyBaHOM JIMjaCTOJHOM (PYHKIIH]OM JIEBE KOMOPE)

(Tabena 58).
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Taobena 59. Cmenen nosezanocmu KoHyenmpauuje ouomapkepa eHoomenHne
oucghynkuuje u exoxapouozpagckux napamemapa y Xbb

Buomapkepu engoresiHe IucPyHKIHje
ITapameTpu
CRP | IL-1 | IL-6 | TNF-a | Hey | MDA
fgegﬂ’;“’;f.ee“:) 0,129 | -0,044 | -0237 | -0,195 | -0,019 | -0,107
SDLK peaauuje (p
3uauajuoct 0200 | 0660 | 0,017 | 0052 | 0853 | 0,288
fse‘el’ﬂ“a“‘giﬂg) 0130 | 0,071 | 0089 | 0073 | -0.079 | -0.200
3uauajuoct 0,197 | 0482 | 0377 | 0470 | 0435 | 0,046

CRP-LI-peaktuBan mporeuH, [L-I/-untepmeykuH-1, IL-6 - waTepnmeykun 6, TNF-a - Tymop
Hekposuc dakrop anda, Hcy — xomonuctenH MDA - manonwnananaexun, SDLK - cucToiHa
muchynknuja ese komope, DDLK- aujactonna ¢pyHKIHMja JeBe KOMOpeE.

PerucrpoBana je cTaTUCTHYKHM 3HaYajHA HETaTUBHA Kopenanuja usmely SDLK u IL-6

kao u u3mely DDLK u MDA (06e Ha HuBOY 3HauajHoctu p < 0,05) (Tabema 59).

Taoéena 60. lucmpubyyuja 6onecnurka ca Hopmannum (0) u namonowkum (1)
eépeonocmuma BNP u NTproBNP y o0nocy na cucmonny u oujacmony ouc@ynkuyujy

J1eee Kkomope

Bpoj (%) 6os1ecHuka
ITapameTpu
BNP(0) BNP(1) NTproBNP(0) | NTproBNP(1)
SDLK (N =14) 6 (43) 8 (57) 5(36) 9 (64)
DDLK (N =85 48 (56) 37 (43) 49 (58) 36 (42)

SDLK - cuctonHa mucdyHkuuja jiese komope: EF<60%,DDLK- nujacronna ¢yHkumja jese
komope: E/A > 1,5; B-tunm Hatpuypercku nentun (BNP) u N-TepMUHATHH POXOPMOH
MOXKJaHOT HaTpuyperckor nentuna (N7proBNP).

Huje yrBphena craTucTHYKM 3HavyajHa pas3nuka wu3Mel)y CHCTONIHE W JHjacToNHE
nuc(yHKIMje JIeBe€ KOMOpPE Y OJHOCY Ha IMPHUCYCTBO TMOBUINEHUX BpeaHoctu BNP-a u

NTproBNP-ay xpsu (Tabena 60).
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Taoena 61. Cmenen nosezanocmu konyenmpayuje BNP u NTproBNP u
exokapouozpagckux napamemapay Xbb

ITapamerpu BNP NTproBNP
Koedunujent xopenaumje (p) -0,256 -0,333
SDLK
3HavajHoOCT 0,011 0,001
Koedunujent xopenaumje (p) 0,163 0,163
DDLK
3nauajHocrt 0,106 0,108

BNP - B-tun Hatpuypercku nentup, , NIproBNP- N-TepMHHalIHH NPOXOPMOH MOXKJIAHOT
HaTpuypeTckor nentuaa, SDLK - cucronna auchyHkija jese komope, DDLK- mujactoiaHa

¢yHKIHja IeBe KOMOpE.

VYTBpheHa je cTaTUCTUUKM 3HauajHa HeraTHMBHA Kopenamuja KoHueHTpaimja BNP u

NT-pro-BNP u SDLK (cMmameHa cuctoiHa ¢yHkiuja jese komope, EF< 60% mnpahena je

noBehanuM BpegHoctmMa BNP u NT-pro-BNP y kpBu) (Tabena 61).

Taobena 62. lucmpubyyuja 6onecnuka ca nopmannum (0) u namonowkum (1)
eépeonocmuma BNP u NTproBNP y oonocy na mopgonozujy nese komope

(exoxkapouozpagcka npoyena)

Kapakrepucruke bpoj (%) 6osrecnuka
JleBe KoMope BNP (0) | BNP (1) | NTproBNP (0) | NTproBNP (1)
Hopmaana (N =72) 46 (64) | 26 (36) 43 (60) 29 (40)
Veehana (N = 26) 14(54) | 12 (46) 16 (61) 10 (38)
Pemoneonana (N = 2) 0(0) | 2(100) 0 (0) 2 (100)
YkynHo 60 40 59 41

B-tun natpuypercku mnentun (BNP) u N-TepMUHATHH MPOXOPMOH MOXKIAHOT HATPUYPETCKOT

nentuna (NTproBNP)

Huje yrtBphena craTtucTmuky 3HauvajHa paznuka usMmehy Mopdoiormje neBe KoMope

(exokapauorpadcka MporeHa) U y4eCTAIOCTH OOJIECHUKA Ca TMOBHIICHUM BPEIHOCTHMA

o6uomapkepa cpuane ¢pynkuuje BNP-a u NTproBNP-a (Tabena 62).
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Tabena 63. Ymuuyaj oed.bune unmuma-meouja KOmMniekca y 3udy KapomuoHux
apmepuja Ha CUCMOJIHY U OUJACMONHY OUCHYHKYUJY Jleee KOMOope CPUa KOO 00/1eCHUKA

Koju 6onyjy 00 Xbb

Bpoj (%) Goaecuuka ca nopemehajem pynknmja'
IMapameTpu
HNMK1 NMK2 HNMK3 NMK4
SDLK (N =14) 2 (10) 2 (10) 3(14) 7 (19)
DDLK (N = 85) 14 (70) 20 (91) 18 (82) 33(92)
YkynHo 20 22 22 36

SDLK - cucronHa nucdyHkuuja neBe komope: EF < 60%, DDLK - nujactonHa QyHKIHja JieBe
xomope: E/A > 1,5, ' mpoueHTH nmpepauyHaTH y OJHOCY Ha YKyNaH 0poj GONECHHKA y CBAaKOj
UMK rpynu (N1=20, N2=22, N3=22, N4=36), IMK - natuma-meauja kommiekc, UMK1 < 0,70
mm, UMK2 = 0,70-0,80 mm, UMK3 = 0,80-0,90 mm, UMK4 > 0,90 mm. UMK1 - npencrassba
HopMaHy ne0spuny UMK,

CTaTUCTHYKOM aHalM30M HHUje yTBpl)eHa CTAaTUCTHUYKW 3HA4YajHa pa3iuka usMmehy

y4ecTaJIOCTH OOJIeCHUKA ca AWjacTOHOM JUC(YHKIMjoM y omHocy Ha rpymne MMK.

YouaBa ce 3Hauajan 0poj OonecHuka (70%) ca nujacToHOM TUCHYHKIIHjOM JIEBE KOMOpE

(DDLK) Beh y rpynu UMK (ca Hopmanaom nebssunom MMK) (Tabena 63).

Tabena 64 . Cmenen nogezanocmu 0ed.bune UHMUMA-MEOUjA KOMNIEKCA ) 3U0Y
Kapomuonux apmepuja u exokapouozpagcxux napamemapa y Xbb

IMapameTpu SDLK DDLK
Koepuuujent xkopenaumuje (p) -0,101 -0,037
IMK 3nauajuoct 0,318 0,716

IMK - unTHMa-menuja komiuiekc, SDLK - cucronHa nucyHKIMja JIeBe KOMODE:

EF<60%, DDLK- nujacronna ¢yHKIHUja IeBe KOMOpE.

[Tpumenom CrepmaHOBE KOpeNallMOHE aHalIW3e HHUje yTBpheHa CTaTUCTUYKU

3HaYajHa MOBE3aHOCT AcOpbMHE HMHTUMA-MEAN]a KOMITIEKCA Y 311y KapOTHAHUX apTepHja U

exokapauorpadcekux napamerapa (SDLK u DDLK) (Ta6ena 64).
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Tabena 65. Ymuuyaj oed.bune unmuma-meouja Komniekca y 3udy KapomuoHux
apmepuja na mopgonozujy nese komope cpua (exoxkapouozpagcka npoyena) Koo
0onecnuka koju oonyjy 00 Xbb

Kapakrepucruke Bpoj (%) dosrecnnka

7leBe Komope UMKl | WMK2 | WMK3 | MMK4 | YKYmHo
Hopmaana 15 (75) 18 (82) 15 (68) 24 (67) 72
YBehana 4 (20) 4 (18) 6 (27) 12 (33) 26
PemonenoBana 1(5) 0(0) 1(5) 0(0) 2
YKynHo 20 (100) 22 (100) 22 (100) 36 (100) 100

[IponienTn npepavdyHatd y ogHOCY Ha yKymaH Opoj Oonecnuka y cBakoj UMK rpynu, IMK -
uaTAMa-Meanja kommuiekc, UMK1 < 0,70 mm, UMK2 (0,70-0,80 mm), UMK3 (0,81-0,90 mm)
(MMK4 > 0,90 mm). UMKI1 - npeactasiba HopManHy neopuny UMK,

CTraTuCTHYKOM aHAJIM30M HHUje yTBp)eHa CTAaTUCTUYKH 3HAa4yajHa pasiiuKa
y4ecTaJIoOCTH OOJIeCHWKAa ca TopeMeheHnM 3uI0M JieBe KoMope Koja OojlecHHKa ca
pa3NIUYUTUM CTENEHOM 3a/e0sbatba MHTUMa-MeAMja KOMIUIEKCa y 3UAY KapOTHUIHHX

aprepuja (Tabena 65).

Taoena 66. Ilogezanocm naaka u ouchynkuuje neee komope y Xbb

Bpoj (%) 6osiecHuKa ca MaTOJMOLMIKMM HAJIa30M
ITapameTtap
DDLK SDLK
Bbe3 naaka (N = 46) 36 (78,3) 5(10,9)
IMnak (N = 54) 48 (88,9) 9 (16,7)
3uauajHoct’ p=0.242 p=0,587

SDLK - cucronHa aucdyHkuuja igeBe komope: EF < 60%, DDLK - nujactonHa (yHKIOHja JieBe
komope: E/A >1,5.

Huje yrBphena cratucTHuku 3Ha4yajHa pas3iuka u3Mel)y CHCTOJHE M JUjacTOJIHE
TUC(YHKIMjOM JIeBe KOMOPE Y OJIHOCY Ha MPHUCYCTBO IIJIaKa y 3UAy KapoOTHAHUX apTepuja

(Tabena 66).
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Taoena 67. Cmenen nosezanocmu 0ed.bune UHMUMA-MeEOUja KOMNIEKca y 3udy
Kapomuonux apmepuja u cmenena oyopeicue gynkuyuje

ITapameTpu GFR
Koepunujent xopenaunuje (p) -0,266
IMK
3HayajHOCT 0,008

IMK - nHTHMa-Me1ja KOMIUICKC y 31y KapOTHIHUX apTepHja,

GFR (ml/min/1.73m)’ rnomepyicka dunrpauuja

YTBpheHa je cTaTUCTUYKH 3HauajHa HeraTUBHA Kopenanuja u3Melhy mapamerapa IMK

n GFR (Bume kateropuje UMK npahene cy camkennm Bpennoctuma GFR) (Tabena 67).

Taoena 68. Ilpouena oujacnocmuuxe epeonocmu duomapkepa eHoomeine
oucynkuyuje y Xbb

Bbuomapkepu engoresiHe TucHyHKUMje
ITapamerpu

CRP IL-1 IL-6 | TNF-a Hcy MDA

CeH3UTHBHOCT 38,7 100,0 31,2 100,0 60,0 93,7

Cneuunduynoct 75,0 0,0 90,0 0,0 80,0 10,0

I111B 86,1 80,0 92,6 80,0 92,3 80,6

HIIB 23,4 0,0 24,6 0,0 33,3 28,5

CRP - II —peaxtuBHu mnpotenH, TNF-a - Tymop Hekposuc ¢akrop anda, /L-1-
unarepineykun-1, IL-6 — wuHTepneykun-6, Hcy — xomomucremH MDA -
Manonunguanaexua, II[1B-mosutvBHa mnpeaukTuBHa Bpeanoct, HIIB-HeratusHa
MPEAUKTUBHA BPEAHOCT

300r BeNUKE Y4YecTaJOCTH TMAaTOJOUIKUX BpPETHOCTH OHOMapKepa €HIOTENTHE
micysknuje u y OonecHuka Oe3 arepockiepoTHuHuUX mpomena, IIIIB BpegHocTH
(moTBpHa 000Jbema) je y KopekTHoM orcery (80-92,6%) amu je MOTyhHOCT OTKpUBama
OosnecHrKa 0e3 aTepoCcKiIepoTHUHUX TpoMeHa outHo ymameHna (HIIB ce kpehe y oncery on
0 mo 33,3%). Crora ce uMHM Ja Cy JOoJaTHE KIWHHUYKE MPOIEAype HEONMXOJIHE 3a

nocTaBJbamkhe KoHauHe nujaraose (Tabemna 68).
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5. TAICKYCHJA

Xponuuna Oonect OyOpera mpejcTaB/ba BeoMa 030MJbHO CTamke YHja j€ WHIUICHIIA Y
mopacTy y IIeJIOM CBETYy, a KapakTepuile je HermoBpaTHO omrteheme OyOpera, koje
MOCTEIICHO J0BOJIM 0 TopeMehaja leroBuX eKCKpEeTOPHUX, META0OINYKUX U €HJIOKPHHUX
¢ynkuuja (1). Xponuuna Oonect OyOpera je mporpecuBHa, a ca omaaameM (yHKIHje
OyOpera jaBibajy ce OpojHE KOMIUIMKAIMje, OJ Kojux HajBehu 3Hada] wMajy
KapauoBackynapae 6onectu (1). Bright R. je npsu, 1836. rognHe yka3zao Ha MOBE3aHOCT
XBbb u kapauoBackynapuux Oonectu (220), a Gansevoort RT. m capaguuuu (221) cy
HaBesu Aa omrteheme OyOpexHe GpyHKIMje Moxe J1a ToBeha JBa 10 YeTHUpH MyTa PU3HK O
KapauoBacKyJIapHuX oOosbema (222). bonecaunmm ca XBb u kapamoBackyiaapHHM
Oonectuma umajy Behy cromy cmptHocTu (58-71%), y mopehemy ca OGonecHunuma ca
KapAMOBaCKyJIapHUM O0JecTUMa U HOPMATHOM (QyHKIHjoM OyOpera (22-27,5%) (223).

ATepockiieposa je yecTa acCMMIITOMAaTCKa KOMIUTHKAIlMja XpoHUYHe 6oectu Oyopera
Y MPEIUKTOpP j€ TEIIKUX KapAuoBacKymapanux norahaja. Jlungep u capagnuiu cy 1974.
rof. TIPBU OINUCAIU TPHUCYCTBO YOp3aHE aTepocKiepo3e W  KapaHOBacCKyJapHUX
KOMILTMKaIMja Ko OosiecHHKa KOju 00iyjy o7 XxpoHnyHe 6onectn Oyopera (224). Hosuje
CTy/AMje TOKa3yjy Aa c€ KapAHOBacKyJapHE KOMIUIMKALMje jaBJbajy Y pPAaHOM CTaIujyMy
XpoHHYHEe OosiecTn OyOpera, MHOTO TIpe 3alovyrmbama JeUemha XEMOAN]jaIu30M U Bojehu
Cy y3pOK CMpTH OOJIECHMKA KOju 00Jyjy o1 XpoHWYHE Oosiectu OyOpera cramujyma 3-5.
(225). Pesynrati HOBHUX HUCTpaKMBama IOKa3yjy Ja BacKylapHa HWH(pIamanuja uma
3Ha4YajHy yIJIOTYy 3a pa3BOj aTePOCKIEPOTCKHX KapAuOBacKylapHUX norahaja kox
OosecHrKa KOju 001yjy ol XpoHUUYHE Oosiectn OyOpera (CcTBapame, Mporpecrja u pynrypa
aTEePOCKIIEPOTCKOT I1aka (226).

VY Hamoj cTyauju je ananusupano yKymHo 100 6onecHuka, yuja je mpocedHa CTapoCcT
m3Hocuna 56,75 + 10,60 roagunHa, (pacnon ronuHa ox 25 ao 70 romuua). Y rpynu
6onecnuka ca Xbb Mmymkapuu cy Ouiu 3acTyrmibeHHju U YMHIIN ¢y 61%, a skeHa je Ouio
39%. Cpenma BPeIHOCT MHIEKca TerecHe mace - BMI je msnocmma 27,25 + 4,02 kg/m’.
3acTymJbeHOCT Iylllaya 1 HemyInaya je Ouna npubnmxho jennaka. Crenen Xbb je onpehen
Ha OCHOBY IIPOCEYHHX BpeaHocTH GFR ml/min/l,73m’, a 60leCHULM Cy GHIIM MIOICIbCHH Y

net rpyna GFR (1-5). Y cBakoj rpynu je 6uino mo 20 6onecnnka. [IpBa rpyma 6onecHuka
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(GFRI) je O6wia KOHTpONHA. 3ama3wi CMO CTAaTUCTUYKU 3HAYajHY Pa3IHKy, Kajga Ccy y
NUTalky ToJUHE cTapocTH, uaMehy rpyne GFR2 (61,8 + 8,2) u rpyne GFRI (56,1 £ 9,3).
N3mely rpyma crapocHux kareropuja y Xbb cratuctuuka ananusa je yTBpauiia 3Ha4ajHO
Behu Opoj OosecHHKa KOjU MpUTIanajy crapocHoj kareropuju 41-50 roguna y rpynu GFRS,
y ogHocy Ha rpyny GFRI (p <0,05).

VY oanocy Ha ctanujyme Xbb, Huje OMI0 CTaTHCTUYKHM 3HAYajHUX pas3nuka usmehy
MOYETHOT M Kpajier ctanujyMa (GFRI n GFRY5) 3a BMI nuaekc, 1O U MyIIavyKH CTATyC.
VYyectanoct OoyiecCHMKAa TpeMa OCHOBHOM Y3pOKy oOoJbema OyOpera 300r KOT Cy ce
jaBjpanM Ha Tmpersieq; Hedpoyora Ouna je: XpOHUYHHM TriomepyinoHedputuc (20%),
kankyno3a 0yopera (19%), aprepujcka xuneprensuja 18%, mucte 6yopera 13%, mehepna
6onect 13%, anmyntHa mnonuuucTH4Ha Oonect OyOpera 12%, TyOyJOMHTEPCTHIIM]CKU
Hedputuc 3% u uzonosana eputporutrypuja 2%. Hajueurthu y3poru 3aBpuiHor craaujyma
XpoHn4He Oonectu OyOpera OwiM cy: XpOHUYHHM TiioMepyioHedpurTuc, mehepHa Oonect u
nonuuucTUYHa Oonect OyOpera (ca mo 25%), aprepujcka xwumeprteHsuja (20%) u
TyOynounTepcruiyjcku Hedpuruc (5%).

[Ipema nyxuHHM Tpajama TiaBHOr y3poka Xbb mucrpuOynuja GomecHuka je Ouia
cieneha: 31% (0-5), 36% y rpymu (6-10), 14% (11-20) u 19% (> 20 roauna).
AHanusupameM 3HauajHOCTH TOJIHE JUCTPHOYIIHje Y OJHOCY Ha TY>KUHY Tpajama TJIaBHOT
y3poka Xbb, npumenom X2 TecTa HUje JOKa3aHa CTAaTUCTHYKH 3HAa4yajHA pa3jiuKka. Y CBUM
WHTEpPBAJTHUM Tpymama y OJHOCY Ha Tpajame TJaBHOT y3poka XBbb cy momunupamm
0O0JIECHUIIM MYIIKOT TI0JIa.

AptepHjcka XunepTeH3uja nosehaBa MHIMIEHIY KapAHOBACKYIapHUX OOJECTH KOX
Oonecuuka ca Xbb, Buie Hero kox 0oJjieCHHKA ca HOPMAJTHOM OYOpeKHOM (hYHKIIH]OM
(7). UcnutuBameM 1ojaBe apTepHjCKe XUTIEPTEH3H]e KO/ HAIUX OOJIECHUKA YTBAWINA CMO
na ux je 93% wuMmano perucTpoBaHy apTepUjCKy XHUIEPTeH3Hjy, a camo 7% je umaio
HOpMaJIHE BPEIHOCTU KPBHOT NPUTHCKA. AHAIM3UpameM OOJECHHKa ca apTepHjCKOM
XHUIIEPTEH3UJOM Y OJIHOCY Ha AYXXHMHY Tpajama, HUje TOKa3aHa CTAaTUCTUYKU 3HAuyajHa
pasinka m3mehy momosa (x= 1,94; p = 0,16). Y rpymu 6ojecHHKa ca TpajameM
xuneptersyje > 10 roguHa JOMHUHHpaje Cy 0CO0€ MYIIKOT Mmoja. Y OJHOCY Ha Tpymy
KeHa, yTBpheH je CTaTUCTHUYKM 3HavyajHo Behw Opoj MyIlKapama ca peryiucaHuM
CUCTOJIHHM M JUjaCTOJHUM KPBHUM NPUTUCKOM. McTu TpeHn (TpaHMYHA CTATUCTHUYKA
3HavajHoCcT m3Mmehy monoBa; p = 0,07) peructpoBaH je y Ciy4ajy CHCTOJIHOT KPBHOT
MPUTHUCKA KaJa je ped 0 KaTerOpHju apTepHrjcKa XUIepTeH3Hja - cranujyM I: cuctomnu 140-

159 mmHg wma mujacronmaun 90 - 99 mmHg. Y 0OonecHuKa ca CHCTOJHUM KpPBHUM
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nputuckom > 160 mmHg, yrBphen je craructuuku 3HavyajHo Behm Opoj ocoba koju
npumnanajy 3aBpuHoM cragujymy Xbb, GFR5 (y omHocy Ha mouetHu ctaaujym Xbb
GFRI). 360r penatuBHO MaJIoT Opoja 0OJIECHUKA y KaTerOpUjH CUCTOJIHU KPBHHU MPUTHCAK
< 120 mmHg, ynpkoc 3Ha4ajHOCTH pa3IHKe u3Mel)y MOYETHOT W 3aBPIIHOT CTaIHjyMa
GFR, auje yrBpheHa cTaTUCTUYKH 3HAYajHA pa3inka. Takole, CTATUCTUYKOM aHAIHU30M je
yrBpheno na ce y rpynu GFRS5 wnanasu 3HavajHo Behm Opoj Gonecnuka [(p < 0,05),
5 (38,4%)] ca nmmjacromnum mnputuckom Behum ox 100 mmHg y omHocy Ha rpymy
OonecHuka ca cranujymom GFRI.

[Topehemem OonecHuka ca aprepujckoM xuneprensujoM y Xbb uszmely cragujyma
GFRI w GFR5 younnu cmo na ¢y y 3aBpirHoM ctaaujymy Xbb (GFRJ5) cBu OonecHUIH
UMalli apTEPUjCKy XUTIEPTEH3U]Y, Ja Cy JOMUHUPAIH OOJECHUIM Ca CUCTOJIHHM KPBHUM
nputuckoM > 160 mmHg v nujactomHuM mpuTuckoM Behum ox 100 mmHg, mTo je u
OYEKMBAHO aKO ce 3Ha Ja y pa3Bojy Xbb ydectByjy OpojHum ¢akropu: omreheme
eKCpelje HaTpHujyMa, aKTUBaIfja PeHUH-aHTHOTEH3NH-aJI0CTEPOH CUCTEMa, aKTUBAIlH]ja
CUMIIATUYKOT HEPBHOI CHCTEMa, CMameHO cTBapamke NO, moBehaHo ociobahame
€HJI0TEJIMHA U Ba30KOHCTPUKTOPHUX TpocTaritanauna (7).

Illehepna 6onecm je 6una npucytHa kox 31/100 (31%) 6onecnuka. Tum 2 mehepue
Oonectu je 6uo 3acrymibeHuju, (29/31) 93,5% y omnocy Ha tum 1 (2/31) 6,5%. Ilpema
cranujymy Xbb 3actymssenoct je 6una cneaeha: GFRI (3/20) 15%, GFR2 (8/20) 40%,
GFR3 (8/20) 40%, GFR4 (6/20) 30% u GFR5 (6/20) 30%. Mymkapana je Owio Bulie
(18/31) 58%, a »xena mame (13/31) 42%. Y omHocy Ha kateropujy BMI Gonecuunm ca
mehepaoM OoniecTu Cy YIriIaBHOM Tpumagaiyd Trpynu ymepeHo rojasam (20/31) 64,5%,
rojazau (8/31) 25,8% wu nHopmanHo yxpamwenu (3/31) 9,7%. ExctpemHO rojazHux u
HeyxpameHux Huje ouio. [Ipema mymaukoM cratycy: Hemymiada je 6mio (14/31) 45,1%,
ouBmux mymaya (12/31) 38,7% u axtuBHux mymada (5/31) 16,2%. Ha ocHoBy mojaTaka
nobujeHux oxa OosnecHuka mehepHa Goject je Tpajana y 1. rpynu mame ox 10 roxmHa
(54,8%) u 2. rpynu Bumie ox 10 roguna (45,2 %). Y BpeMme HCIUTHBamka OOJNIECHUIM Ca
mehepaoM Oonectn cy OwiM JedyeHH oOpaidHUM xumnoriukemunuma (15/31) 48,4%,
MHCYJTUHCKOM TepanujoM, (4/31) 12,9%, komMOnHOBaHOM TepanujoM (MHCYJIWH U OpalHU
xunormukemunn) (4/31) 12,9% OonecHuka, a caMo JaujabeTECHOM TUJETOM je TPETUPAHO
(3/31) 9,7%. KomOuHOBaHOM TepamnujoM Cy YIJIaBHOM TpPETHpPaHU OOJECHUIM KOjU CYy
owm y (a3u npeBohema ca OpaIHUX XWUIIOTJIMKEMHKA HAa WHCYJIMHCKY Tepamujy, jep cy
MMald CMameH KIMPEHC CHIOreHor kpearnHa (< 60 ml/min/1,73m?). Ha ocHoBy

JIOOMjeHUX BPEIHOCTH TPOMECEUHOT NpoQuia TIMKOIU3UpaHOT XemoriobuHa, HbA;c
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3aKJpydmsin cMO na 58% OoJecHHKa HUje uMano no0po perynucany mehepHy Oosect.
Bpennoctu TpomeceyHor mnpoduia TIMKOIM3HpaHOr Xemoriobouna HbA;c Oune cy y
pedepentHom oncery kon 42% Oonecuuka, a 58% wusBaH pedepeHTHor orcera). CBu
OonecHuuu ca mehepHoM OojecTH uUManu cy Hu aprepujcky xumeptensujy (100%),
xunepaunonporenneMujy (18/31) 58%, mukpoandymunypujy (22/31) 71%, nporeunypujy
cyoHedpotckor panra, (19/31) 61,3% u vHedpotckor panra (4/31) 12,9%. Ha ocHOBY oBUX
pe3yiTaTa MOKEMO 3aKJby4uTH Ja cy Hamm OonecHuin ca Xbb y mpeaujanusnom
CTaANjyMy WM BHCOK PH3MK 3a PpPa3B0Oj KapIWOBACKyJapHOT MOPOWAHWTETa W
mopranurera (13). Hopmanae BpemHocTu mpoTemHypuje mo buypery je umano (8/31)
25,8% OoiecHHUKA.

Xunepaunonpomeunemuja je Ouna mnpucyTHa koa 66% OojecHHKa, y CBHUM
cranujymuma Xbb, uenrhe kon mymkapana (42/66) 63,6%, mame ko sxeHa (24/66) 36,4%.
Tepanujy cratuauma je xopuctuio (32/66) 48,5% OonecHuka, HAjBUIIE y CTaIHjyMy
GFR2 (100%) u GFR3 (55,5%) Xbb. UcnutuBamem yrunaja Xbb Ha qumumHu cTatyc
HUje yTBpheHa CTAaTUCTUYKA 3HAYajHOCT (JACTamHUjU PE3YITaTH Cy TMpPHUKA3aHH Y
OMOXyMOpaTHUM PE3yJITaTUMa KPBH).

Xunepypuxemujy je umano 13% Oonecauka (2% wmymkapana u 11% xena).
Mebhytum, ypuuHy nujaTesy je UMaio 3HaTHO Buile OosecHuka (49%), anu cy y Tepanuju
kopuctuian Anomypunon (227, 228). Ilpema mony ypuuHa nujare3a je Owiia BHUIIE
3acTymjbeHa Kol Mymikapana (29/49) 59,2%, a xena (20/49) 40,8%. 3ana3unu cMo na je
ypu4Ha aujare3a Ouia mpucyTHa y cBuUM craiaujymuma Xbb, a yenrhe koz OonecHuka yuju
je KIMPEeHC SHIOTeHOT KpeaTHHUHA OHo Matbi of 60 ml/min/l,73m’ (craxujym GFR3, 4 u
5). Tlopehewem mpoceuyHHUx BpeaHOCTH MOKpahHe KucenuHe mpema crtaaujymy Xbb
YOU€Ha je CTaTUCTHYKH 3HauyajHa pasznuka y GFR3 (p < 0,05) 1 BUCOKO 3HauYajHA pa3iauKa y
GFR4wn 5 (p <0,001) y omnocy Ha GFRI rpyny. Kon GonecHuka ca ypuaHOM JHjaTE30M
npeMa ctagujymy Xbb, Hanmum cMo Ja Cy y BEJIHMKOM MPOLEHTY MMM U MATOJOIIKE
BPEIHOCTH TIpoTeuHypHje, modeB on GFR2-GFRS (62,5% - 100%) u MmukpoandymuHypuje
ol GFR3-GFR5 (75% - 100%). ¥V 3aBpmHoM craaujymy XBbb moBuiiene BpeaHOCTH
MoKpahHe KucenuHe W MpoTeuHypHje cy Ouine mpucytHe kox 30% OonecHHKa, MITO je
cnuyHO pesynararuma Kang M. u capagHuKa, KOjU Cy IMOKazanu na kon 25% OonecHHKa
Koju 00Jyjy Off TUXTa J0JIa3u JI0 pa3Boja mpoTtennypuje (52).

UcnutuBameM eojaznocmu Ha ocHOBY BMI, younnu cMo J1a Cy Hamu OOJECHUIIN

MpHnaaaii rpynama: ymepeHo rojazuu 58% u rojazuu 21%, Hopmainue yxpameHocT 20%
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u 1% HeyxpameH. bonecHuiu ca nosuieHnM BpeaHoctuma BMI yenthe nmajy apTepujcky
XHUIIEPTEH3H]Y, XUIIEPIUNIONpOTenHEeMH]jy U mehepHy Oomnect (229).

Ilywemwe yucapema ce yopaja y Tpyny TpaJAUIIMOHAIHUX (aKkTOpa pU3MKa 3a Pas3Boj
KapJIMOBacKyJapHUX 000JbeHha KOJ O0JECHHKAa ca XpOHHUYHUM Oosectuma OyOpera (61).
CTaTHCTHYKOM aHAIU30M, Tpyla Hemymada Kojux je 0mmo 51% wu mymaua (OMBIIMX H
aKTUBHHX ITyllladya Kojux je ouno 49%) Huje noTBpheHa cTaTUCTUYKH 3HaYajHa pas3inKa.

Xunepxomoyucmeunemuja je HeTpaguloHATHU (akTop pusuka mnporpecuje Xbb u
noBehaHOT KapIMOBACKyJapHOT pU3HKa. tbeHa 3aCcTynbeHOCT je y MO3UTUBHO] KOpEIamuju
ca crenenoM Xbb, na je y oqmakiiom craaujymy npucytHa y Bume o 80% ko OonecHUKa
Koju ce yiede pegoBHuM xemoaujanmzama (89). McCullli je 1969 ronune npBu ykazao Ha
MOBE3aHOCT IMOBHIIEHUX BPETHOCTH XOMOIIMCTEMHA W aTepoCKIepo3e W 3Hayaj
XOMOIIUCTENHA Kao GakTop KapauoBackyaapHor pusuka (187, 230).

VY Haioj CTyauju, XUIEpXOMOIMCTEHHEMH]ja Koja je 3amaxkeHa xox 52% OoyecHuKa,
ouna je xom (45) 86,5% Omara, kom (7) 13,5% ymepeHa, HOK U3paxkeHY
XUTIEPXOMOITUCTENHEMH]Y HHje WMao HH jenaH OonecHuK. Ha OCHOBY pocamanimux
HCIIUTHBAa, OOJIECHUIIH ca 0JIaroM XHIEPXOMOIMCTEMHEMH]OM MMajy TToBehaH PU3HK O
KapIMOBAaCKyIapHUX KoMIuidkanuja 3a 50% W pU3UK OA CMPTH 300r KOpOHapHe
aprepujcke Oonectu cpua 3a 42%, y OomHOCY Ha KOHTpOJHY rpymny (0e3 MOBHIIEHOT

xomornmctenna) (89, 90, 187).

Paterson u cap.(2011) cy y cryauju, koja je oOyxBarana 49 GonecHuka ca Xbb y
MperjaJu3HoOM CTaIljyMy, HallUIU XUIIEPXOMOLMCTENHEMH]Y KoJl 98% OosecHHKa 1ITO je
3Ha4yajHo  Bumie  Hero  kox  Hac  (231). Ilopehemem  OonmecHuka  ca
XHIIEpXOMOICTenHeMUjoM TipeMa ctaaujymy Xbb, moueB ox rpyne GFR3, 3a0enexeH je
noBehan Opoj OoyiecHUKA ca XUMIEPXOMOIIUCTENHEMH]JOM CTapHje KUBOTHE 00U. 3HAUajHE
pasnuke usmehy rpyna GFR5 u GFRI peructpoBaHe Cy y ABe Kareropuje crapoctu (41-50
roguHa U 51-60 ronuHa), TIE j€ TOCTUTHYTa CTAaTUCTUYKHK 3HadajHa pasiuka (p < 0,05) y
onHocy Ha rpyny GFRI. KouueHTpamMja yKyImHOT XOMOIMCTeMHa ce moBehaBa ca
roauHama xwuBoTa. [locie 40-Te ronuHe )XKUBOTa KOHLEHTPAIMja XOMOIIMCTENHA Y TIa3MH

ce noBehaga 3a oko 0,5-1 umol/l 3a cBaky neuennjy ko o6a momna (90, 232-234).

3HavajaH MOpacT XUIEPXOMOIMCTEnHEMHU]je je youeH y craaujymy GFR3 u GFRS
(p < 0,001), memro mamwe y GFR4 (p < 0,01) y omnocy Ha GFRI, 10 ject, moTBpheHa je
BHCOKO 3HauyajHa CTATUCTUYKA Pa3IMKa XHUIIEPXOMOIMCTEMHEMH]E y TPYyMH OOJECHUKA
amju  je  GFR < 60 mi/min/l,73m’, GFR3-GFR5, (p<0,001) (91, 92).
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XunepxoMoLMCTeMHEMHja je Owia y 3HauajHOj Kopenanuju ca craaujymom Xbb, GFRI
5%, a'y onmaksiom ctanujymy GFRS5 90%, mito je cnu4yHo pesyaTratuma cryauje Muntner-a
u capagauka (235). YV BUXOBO] CTYOWjU 3aCTYIJbEHOCT XUIEPXOMOIUCTEHHEMH]E je
usHocHna 95% kox GonecHnka uuju je GFR 6uo 15 ml/min/l,73m’, a xox GonecHuka ca
GFR > 90 ml/min/1.73m’ 5,8%, wTo je clMdHO HAamMM pe3ynTatuma (235, 236). Y Hamoj
CTYIMjU MaKCUMaJIHAa KOHIIEHTpaIlMja XOMOINCTeNHAa y cepyMy je Omma 2,7 myta Beha of
HOpMaJIHE, IITO j€ Mamke y OJHOCY Ha cTyAujy (Bauer n capagauiy, 2009), koja HaBoau 1a
jé MakcuMallHa KOHIICHTpaluja XomornucrenHa Owna 3-4 myra Beha y oamakiom
CTaaujyMy, y OTHOCY Ha HOpMaJiHe BpenHocTH (94).

HcnutrBameM MOBE3aHOCTH XHUIIEPXOMOIIMCTenHEeMHje ca cragujymom Xbb u y
OJTHOCY Ha OCHOBHY 0OoJiecT OyOpera 3ama3miii CMO J1a je TTOBe3aHa ca CTETIEHOM OyOpexHe
dbyHKIH]E, aJli HE U ca OCHOBHUM 000JbeHeM OyOpera, TO je yO4UeHO W y APYTHMM MeTa
crynujama (68, 92). YV crymmju (Jardine-a w cap., 2012) ucnuthBaHa je Be3a
XHUIIEPXOMOIMCTEeNHEMHUje, ca paHuM (aszama Xbb u pusmuka ox KapJHOBacCKyJapHHUX
6omnectu (236), 3anaxxkeH je nmoehan pu3uk cMptHOCTH (16 MyTa) 011 KapaAUOBaCKyIapHUX
obospema Ko oBUX OosiecHuka (236). I apyru ayropu ce claxy ca MUIUBEHEM Ja je
MIPBU Y3pPOK BHCOKE CTOIE CMPTHOCTU KoJ OonecHuka ca Xbb ympaBo kapanoBackynapHa
0oJIeCT, a BEJIMKH 3Ha4Ya] MMa U XUIEPXOMOITUCTeMHEMH]a ko OosiecHnka ca Xbb (187).
Merta ananuza (Qin u capagaunum, 2013) koja je oOyxBarana 8234 6onecnuka ca Xbb je
nmokaszana, Ja mnpernapatd ¢OJIHE KHUCETWHE MOry OWTH e(QHKacHH Yy CMambemy
XOMOIIUCTEHHA, a CaMHUM THM W Yy TPEBEHIHjH KapAHOBacKyJapHuUx Ooiyectu (237).
Mebhytum, mocroje M CTyauje Koje HUCY MOTBpIWJIE Ja NpUMeHa mpenapara ¢oiHe
KHCEJIMHE MMa 3HauajaH yTUIa] Ha CMamkEHhe XOMOIMCTEHA U T10jaBy KapAHOBaCKYIapHOT
pusuka xonx OonecuHuka ca Xbb (Jardine w capamuuim) (236). Kon Hammx OoiiecHUKA
HUCMO YOYHJIM CTATUCTHUYKHU 3HAUAjHY PA3NUKy u3Mel)y KOHIICHTpaIlHje XOMOIMCTEHHA
KOJT OOJIECHUKA KOJH CY Y3UMAaJIM Tepalrjy ¥ OHUX KOjU HUCY y3UMalK mpenapare (oaHe
KHCETNHE.

3Havya] W TIOBE3aHOCT HETPAIUIMOHATHUX (aKkTopa pH3WKa KOjU JOTPUHOCE
KapAnoBacKylIapHUM obossemuMa y Xbb, cMo npukaszanu Kpo3 OHoXxyMopaliHe mapamerpe
KPBH, BbUXOBY MOBE3aHOCT M YTHIIA] HA HACTaHAK aTEePOCKIIEPO3e U cpyaHe AUChYHKIIH]je
MPEeKo JoTuIepcoHOrpadCKUX Hajaza [e0/bMHE WHTHMa-MeIuja KOMIUIEKCa Y 3UIy
KapOTUIHUX apTepHja, eXOKapAUOrpadCKUX Hajla3a rmapaMerapa IUjacTOJHE M CHCTOJIHE

nucyHKIHMje IeBe KoMope.
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5.1. buoxymopajaHu napaMeTpu KpBU M yprHa Koj 0oJiecHuka ca Xbb

MHoru ayTopu HaBOJE Jla je CHCTeMCKa yIayia rmoBe3aHa ca moBehaHuM pU3UKOM O]

KapIMOBacKyJapHUX 000JbeHha U CMPTHOCTH Ko marijenara ca Xbb (227).

Ha npucyctBo muxkpoungpnamayuje yxaszyje xonnentpamuja CRP-a > 10 mg/l, a
KOja HOpMaJTHO y cepymy u3Hocu < 5 mg/l (105, 106). MukpouHndaamaiiija uma 3Ha4ajHy
yIOTy y TpOLECy aTepoCKIepo3e, pa3Bojy U PYNTYpPH aTEPOCKIEPOTCKOr IUIaKa, a HEHO
paHO OTKpUBAamE€ W IMPaBOBpPEMEHA IMpHMEHa OJAroBapajyher yiedewma 3HAYajHO CMambyjy
pa3Boj KapaumoBacKyJapHOr Mopouautera U MopTanurera (48-52). Stenvikel je ommcao
3Ha4ajHO ToBehame AeOJpMHE MHTUMa-Mearja KOMIUIEKCA Y 3UAY KapOTHIHHX apTepHja
KO/ TpeAujaau3HuX mnainujeHara ca nosehannm HuBouma CRP-a, y mopehemy ca oHUMa
ynju je CRP uznocuo Mame ox 10 mg/l. (238)

HcnuTtrBameM CTaTUCTHYKE Pa3iIMKe mapamMmeTapa 3anabeha y OJHOCY Ha CTaaujyMe
XBbb, yTBpheHa je cTaTUCTHUKKA BUCOKO 3HauajHa paznuka (p < 0,001) m3mely cragujyma
GFRI v GFR3-GFR5 3a CRP u SE, a 3a ¢pubpunoren usmely cranujyma GFRI u GFR4
(p < 0,01), GFRI u GFR5 (p < 0,001). Hamn pe3ynratu 3a (puOpHUHOTEH Cy CIWYHU
pesynratuma crynuje (Stack AG. u capagauka, 2014) koja je pahena ma 9184 GonecHuka,
crapujux ox 40 roxuua, unju je GFR < 60 ml/min/l,73m’, y neproxy o wIeCT rouHa,
3aKJbYYWIH Cy Ja MOBMIIEHM HUBO (PUOPHMHOTEHA Y KpBU KOJ OOJIECHHKA ca YMEPEHOM
Xbb nosehapa pusuk o kapauoBackyiaapHe cMpTHocTH (239). Cmatpa ce, na pubpunreH
WTpa BaXXHY YJIOTY Y yIIalld, aTeporeHe3u u Tpomoorenesn (Gupta J. u capagauim, 2012) u
Jla TOTIPUHOCH pacTy 1uiaka (Smith EB) (240-242).

[IuTOKMHM Cy CHTHAJHU TENTHAM KOjU CTUMYJIHINY WH(IAMaTOPHH OJATOBOD,
3axBajbyjyhu BHCOKOM apMHUTETY 3a PELENTOpe Ha MOBPIIMHU MEeMOpaHEe €HIOTEITHUX
henuja. Ilpoundnamaropun uuroxkunu, IL-1, IL-6 m TNF-o, uMajy KJbY4HY YIOTY 3a
pa3Boj uHdIaMaIuje y 3uy apTepHjCKOT KPBHOT Cy/a U CTBapamke BYJHEPAOMIIHOT TIJIaKa.
TNF-o. je mpouHdaMaTOpHU IUTOKWH BaKaH y WHUITUjAIlMju HHQIAMaTOPHUX OJIFOBOpa U
Jako je TOBe3aH ca paHOM aTePOCKIEPO30M M JeOJbMHOM HMHTHMa-MeNnuja KOMILIEKCa
KapoTuaHuX aprepuja. TNF-a 3ajenno ca [L-1 monctuue riatkomuinhae henuje y muaky
na cekpetyjy IL-6, Koju najbe y4ecTByje Y HaCTaHKY BacKyJjapHOr omrtehema. [L-6 yTude
Ha yOp3aHH pa3Boj aTepOCKIepo3e, MTO MoBehaBa pU3UK OJ TEIIKUX KapJAHOBACKYJIAPHUX

norahaja.(243-245).
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Hamum ucniutuBameM Ouomapkepa ennorenne auchynkuuje (MDA, TNF-o, IL-1,
IL-6 u Hcy), y 3aBucHOCTH 0] cTanujyma Xbb, yTBplhena je craTHCTUYKH BUCOKO3HAYajHA
pasnuka m3mely cramujyma GFRI w GFR5 (p < 0,001). HajocerspuBHuju mapamerap
nHpamanmje je 6o /L-1, 3a Kora je perucTpoBaHa BUCOKO 3Ha4YajHa CTATUCTUYKA pasiiniKa
u3mely cramujyma GFRI u crangujyma GFR2-GFRS5. CtatucTU4ky 3Ha4ajHO cy Ouie Behe

koHueHTpauuje TNF-a, IL-6 u Hcy y tpynu 6onecHuka craaujyma Xbb GFR3-GFRS.

Hammu pesynratu cy mokazanu na ca mporpecrjom XBb pacte koHIeHTparuja
¢dakropa 3anamsewma (SE, CRP, ¢ubpunoren, INF-a, IL-1, IL-6), miTo je y ckiamy ca
pesyaratuma Apyrux Benukux cryauja (Gupta J. n capaanuka) (240), koja je oOyxBaTuiia
3939 ucnuraHuka, y MEpPHOLY OA TeT roauHa u crynuja Stack AG. m capagauka (246).
Takolhe, ucre pesyaraTe cMO JTOOWIH ca MapaMeTpoOM OKCHUAATHUBHOT ctpeca (MDA), unja
j€ KOHILIeHTpaIyja 3HayajHo Onia nosuiieHa y ctanujymy GFR4 u GFRS.

Cymupajyhu Hamie pesyntare, nopehemeM (akropa ynane u OKCHIATHBHOT cTpeca y
oqHOCy Ha ctaaujym Xbb, yrBpanimm cMo 1a cy OHU MapajellHu, TO jecT Ja IpaTe pa3Boj
Xbb (xako Hampenyje Xbb pacte n muxoBa KOHIICHTpalMja y KPBH), IITO j€ y CKIAIy ca
HaBoguMa y cTynuju Xu G. W capagHHKa, KOjU Cy 3aKJbYUWIH Ja cy MHGIaMaluja u
OKCHJATHBHU cTpec MelycoOHO moBe3aHu U urpajy omryuyjyhy ymory y passojy Xbb
(244).

HUcnuryjyhu cremeH T1MOBE3aHOCTH  KOHIIEHTpanuje OuoMapkepa €HAOTENHE
micyHkIje u creneHa OyOpexxHe (QyHKIUje yTBpheHa je CTATHCTUYKM 3HAvajHa
Kopenaurja koHuentpanuja IL-1 u Bpennoctu GFR, (cumxkene BpegHoct GFR mpahene
cy noBumieHuM BpeaHoctuma IL-1). Ciuuan Tpena (am 6€3 CTaTUCTUYKE 3HAYAjHOCTH)
perucTpoBaH je u 'y ciy4dajy IL-6 u TNF-a.

CraTucTHdkoM aHaTU30M Napamerapa anemuje (Er, Hgb, Fe, Hct), y 3aBUCHOCTH O
cranujyma Xbb (u3mehy cramujyma GFRI u GFR5) yrBpheHa je BUCOKO CTaTUCTUYKU
3HavajHa paziauka (p < 0,001). HajocersbuBuju mapamerap anemuje je 6uo Hgb, umje cy
CHHKEHE BPEIHOCTH peructpoBane y craaujymy GFR3-GFR5. Cnuune pes3yiaTaTe CMO
JTOOMIIM CTATUCTUYKOM aHAIN30M JUCTPUOYIHje OOJECHUKA Ca MATOJIOIKUM BPeIHOCTUMA
napameTapa aHeMHje y oaHocy Ha ctaaujyme Xbb, kazia je youeHa 3HadajHa CTaTUCTHYKA
pasnuka usmel)y GFRI n GFR)S, 3a cBe ucniutuade napamerpe [(Hgb GFR3-GFRS (p <
0,001), y GFR5: Het u sTrFe(%) (p < 0,05), Fe’* u ¢epurun (p < 0,01)] (67,68).
HcnutuBameM OBUX TMapameTapa je MOTBpheHO Ja je HajoCET/bUBUjH MapaMeTap aHeMHUje

ouo Hgb, umje Ccy CHIKEHE BpemHOCTH perucrtpoBane oj GFR3-GFR5, y 3aBpuiHoM
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cranujymy GFRS5 90% (67, 68), a HegoctaTtak rBoxkha je npucyran kox 20% OonecHuka ca
XBb, mro je cnmuuno pesynratuma cryamje (Suega K. u capannuka, 2005) koja je HaBena
MIPUCYCTBO aHeMH]je KO Mpeaujanu3Hux nanvjenata y 30,8%, a kon nujanusuHux y 96,2%.
(78-82, 247).

XunepaurnonporenHemMuja je Ouma npucytHa y cBuM cragaujymuma Xbb, yenrhe ko
mymkapamna 42/66 (63,6%), a mame kom xeHa (24/66) 36,4%. CratuHe y peIOBHO]
Tepanuju je umaino (32/66) 48,5% OonecHuka, Hajpuie y rpynu cragujyma Xbb GFR2
(11/11) 100,0% u GFR3 (10/18) 55,5%. Ilopehemem BpeqHoCcTH mapameTrapa JIMIHIHOT
craryca y oaHocy Ha craaujyme Xbb, youeHa je cTaTUCTHUKM 3Ha4ajHa pa3nuka u3mehy
cragujyma Xbb 3a HDL xonecrepoi (p < 0,01) y GFR5, y onnocy Ha GFRI Tpymy.

HcnutuBameM BpEAHOCTH IapaMeTapa CEKYHIAPHOT XHIIePIapaTUupeOnn3Ma
(Ca’, PO/, VitD, ALP w PTH) y onsocy Ha crammjym XBB, yrepleHa je BHCOKO
CTATHCTHYKM 3HauajHa pasnnka msmely cramgmjyma GFRI u GFRS, (p < 0,001) 3a Ca’",
PO/, VitD, ALP w PTH. HajocerbuBuju  mapaMeTap  CEKyHIapHOT
xunepnaparupeouansma je PTH, 3a K0Oju je perucTpoBaHa CTaTHCTHYKHU 3HA4YajHA pa3iuKa
noueB o GFR3 (p < 0,01), a BUCOKO CTAaTUCTHYKU 3HauajHa pasnuka y GFR4 u GFRS
(p <0,001). To jecre, kana JGF maxue ucnon 30 ml/min/I,73m’ ucupribyjy ce MexaHH3MH
ajanraiyje ycies yera JA0ja3u 10 CMamkemha KOHIGHTPAIHje KalijyMa (XUIoKaleMuja)
u moBehama KoHIeHTpamuje pocdara y cepymy (xurnepdocharemuja) (130-133).

[TpousBon comybunurera kamiujym-docdara je Takohe moBe3aH ca moBehanum
PHU3UKOM OJ1 KapAMOBACKyJIapHOT MopOuanTeTa u Mopranutera 6onecuuka y Xbb. Ganesh
SK. u cap. cy mokasaiy Jia ce 3a CBaKd MOpacT Mpou3Boja KaiujyM-docdara y cepymy 3a
0,8 mmol’/F’, moBehaBa pu3KK H3HEHAIHE CMPTH O OKO 7% KO GONECHHKA KOjH CY IyKe
BpeMeHa Ha xeMmoaujanusu (246). CTaTUCTUUKOM aHAIM30M BpeIHOCTH ALP u mpou3Boja
conybummrera (Ca’ " x PO ) > 4,5 mmol’/F,y onnocy Ha cragujyme XBb Huje norephena
CTATHCTHYKM 3HAYajHA pasnnka. Xumepdocharemuja n npomssox comyomnurera Ca’' x
PO, > 4,5 mmol’/F cy 6UiIi perucTpoBaHu caMo KOJ TPU GONECHHKA.

CratucTHUKOM aHAIM30M OWoMapkepa cpyaHe (yHKIHje: B-TUI HATPUYPETCKOT
nentuna (BNP) u N-TepMUHAIHOT TMPOXOPMOH MOJKJIAHOT HATPUYPETCKOT TENTHIa
(NTproBNP), y omnocy Ha cragyjyme Xbb, peructpoBan je 3HauajHo Behu Opoj
OoJsilecHUKA ca MOBUILIEHUM BpeHOCTUMA OBHX Onomapkepa y ogHocy Ha GFRI moueB ox
rpyne GFR3 rae je mocrojamana cratuctuuka pasiuka (p < 0,05), a BUCOKO 3Ha4ajHa

cratuctuika paznuka y GFR4 u GFRS (213-215).
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[To3nato je nma ca nmporpecujom Xbb nomasu 10 pa3Boja mpoTeHHYpH]je, KOja JOBOIU
no omrehema TyOyna, 3amajbema W OXHJbaBamka HMHTEpCTUIMjymMa OyOpera,
Hepockiepo3e u nmasber mporanama Hedpona (1). Y Hamioj CTyauju UCIUTHBAKHEM
CTATUCTUYKE 3HAYajHE pa3JIMKe BPEAHOCTH MPOTEHMHYpPHje Y OMHOCY Ha cTamyjyme Xbb
yIBpheHa je cratuctuyka 3HaudajHOCT (p < 0,05) m3mely cragujyma GFRI u GFRS5. Y
3aBpirHOM ctanujymy Xbb (GFRS) maronormike BpeAHOCTH TMPOTEUHYPH]E Cy UMATU CBU

6onecaunu (20/20) 100%.

CTaTHCTHYKOM aHaM30M MHUKpoalOyMuHypHje y omHocy Ha ctagujyme Xbb Huje
MOTBpheHa cTaTHCTHYKa pasiauka. MehyTum, CTAaTUCTHYKOM aHAIW30M JUCTPUOYIIH]E
OoylecHHKA ca MATOJOIIKMM BpEeIHOCTUMAa MUKPOAJIOyMHUHYpHjE, Y OJHOCY Ha CTalujyM
XBBb, yrBphena je ctaructuuka 3HadajHocT usMely craaujyma GFRI u GFR4 - GFRS.

CTaTHCTHYKOM aHAJIM30M THUIIOBA MPOTEHHYpPHje Yy OJHOCY Ha cramujyme Xbb
yTBpheHa je BHCOKO 3HauajHa craructhuka paszmmka (p < 0,001) y Tumy HOpMamHe
nporeunypuje, usmehy cranujyma GFRI u GFRS5. VI3amely ucnutuBaHux rpymna 00JIeCHUKA
HEMa CTAaTUCTUYKU 3Ha4yajHE pa3jiMKe y BPEAHOCTHMA IMPOTEHHYpHje CyOHEPPOTCKOT H

HedpoTCcKoT paHra.

5.2. JomjepcoHorpa)cKu mapaMeTpH aTepoCK/epo3e Ha KApOTHIHUM
aprepujama (MMK, niak) u ¢pakropu nporpecuje y Xbb

BbpojHa ncnuTHBama Cy YTBpIMIA TIOBE3aHOCT Je0/bMHE MHTUMA-ME/Hja KOMILIEKCa
(MMK) y 3uay KapoTUIHUX apTepHja ca CTETIIEHOM T'eHepalln30BaHe aTepockiiepose (168)
¥ TIOBE3aHOCT Ca CTaIujyMOM XpoHWYHe Oonectu OyOpera (172-176). Y mamoj cryauju
CTaTUCTMYKOM aHaJM30M JUCTpHOyluje OonecHuka ca pasnuuutuMm rpynama UMK y
onHocy Ha craaujyme Xbb, yTBpheHa je CTaTMCTMYKM BHCOKO3HayajHa pasiinKa
(p < 0,001) m3mehy mouernor u 3aBpuiHor cramujyma Xbb (GFRI w GFRS5) 3a rpymy
0oJiecHWKa ca HOPMaJHOM JeOJFMHOM WHTHMAa-Merja KOMIUIEKCa y 3UAy KapOTHIHHUX
aprepuja (MMKI1) u wuspasuro 3anebsbajJoM HMHTUMa-MEAMja KOMIUIEKCA Yy 3UIY
kapotuaHux aprepuja (MMK4). Szeto u capapnuim (177) cy HaBenu na je moBehame
ne0JpuHE MHTUMa-Me/Irja KOMIUIEKCa Y 3MIy KapOTHIHUX apTepHja CHaKaH MPEIUKTOP
KapauoBacKynapHux gorahaja y OomecHuka ca Xbb y da3u 3 u 4 (121). Kox nammx
OonecHuka, mosehame 1e0bUHE UHTHUMA-MEMja KOMIUIEKC Y 3Uy KapOTUAHHUX apTepHja
je O6mno 3nHauajHo mpucytHo y GFR3 22.2%, GFR4 27,8%, a HajBUIlE y 3aBPIIHOM
cranujymy Xbb, GFR5 36,1%.
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HcnutruBameM 3acTYNJBEHOCTH CTApOCHHX Kareropuja y omHocy Ha rpymne VMK,
CTaTUCTHYKHU 3Ha4yajHO Behu Opoj OosecHuKa xuBoTHE 100U (61-70 roamnHa) je 3acTynsbeH
y rpynama UMK2-UMK4 (45% - 54%), y omnocy Ha rpyny UMKI1 (40%). Y cBum
rpynama UMK Haj3acTtynsbeHuju cy OOJIECHHUIIM cTapuje >XUBOTHE nob6m (61-70 romuHa)
(169). CratuctuukoM aHaIu30M, JOTMCTHYKH PErpECMOHOM METOIO0M, HUCMO YOUMIIU
3Ha4yajHy TOBE3aHOCT YTHUIAja EMHIEMHOJOMIKMX W JeMorpadckux mojaTaka (Iod,
CTapOCHE KaTeropuje, Myliemne, Tpajamkhe OCHOBHOT y3poKa 000Jbema Oyopera) Ha 1eO/pUHY
MHTUMa—Me/Iija KOMIUIEKCa y 31y KapOTUAHHUX apTepHja.

Locatelli F. n cap. ucTu4y J1a OCHOBY-T€MeJb aTepockiiepose ko OonecHuka ca Xbb
YMHU TpUjaja: nmoBehaH OKCHIATHBHU CTpPEC, 3allaJbeibe U eHJIoTenHa aucyHkuuja (85).
HcnutuBameM yTHIlaja mapaMerapa 3anabeha Ha J1e0JpMHY HHTHMa-Mearja KOMILIEKca y
33Uy KapOTHUIHUX apTepuja youwsin cmo jaa OonecHunm rpyne UMK3 u UMK4 umajy
cTatucTUyky 3Ha4ajHO (p < 0,05) Behy BpeHOCT ceAMMEHTalMje EPUTPOIINTA Y OJJHOCY Ha
rpyny MMKI1. VYV wHamoj crymuju auctpuOyudjom OoOJNeCHHKAa ca  IaTOJOUIKUM
BpeaHOCTHMA Tapamerapa 3anabema (SE, CRP, Le u ¢puOpuHOTEH), Y OAHOCY Ha Tpyre
UMK, ytBpheHno je ma moctoju BUCOKO cTaTUCTUYKK 3Ha4ajHO (p < 0,01) Beha ydecramocT
OoJsilecHUKA ca MATOJIOMIKUM BPEAHOCTHMA IMapaMeTapa 3amnajbema rpyne MUMK4, y oqHocy
Ha ydecTasoct 6onecHuka npeoctane tpu rpyne (MMK1-UMK3).

[{uTOKMHU Cy CHUTHATHU NENTHAM KOJU CTUMYJIHMINY HWHGIAMAaTOPHU OATOBOP,
3axBasbyjyhu BHCOKOM aMHUTETY 3a pelenTope Ha MOBPIIMHU MeMOpaHe €HIOTEITHUX
henuja.

CraTHCTHYKOM aHaNW30M yTHLAja Mapamerapa HH(pIaManuje M OKCHAATUBHOT
ctpeca (MDA, TNF-a, IL-1, IL-6 u Hcy), y 3aBucHoctu on rpyne UMK, yrBphena je
craTucTudka 3HavajHoct y rpynu UMK4, 3a MDA (p < 0,05), a 3a TNF-a, IL-1, IL-6 u Hcy
(» < 0,001). HajocerspuBuju mapkepu cy ownu IL-1 u Hcy Oynyhu na cy CTaTHCTHYKH
3Ha4yajHO Behe BpeqHOCTH OBUX mMapameTapa perucrpoBaHe Beh y rpynu MMK2. Hama
UCKyCTBa Cy CIIMYHa pe3ynratuma cryauje (Xu G. W capajHuKa) KOjU HaBOJE 1a Cy
dakTopu 3amajbema U okcumatuBHU crtpec (CRP u MDA) y WHTEpakIdju jeaHu ca
IpyruMa M J1a Urpajy orydyjyhy ymory y pa3Bojy atepockiiepo3e y Xbb. (244).

buomapkepu OKCHIAaTHBHOT CTpeca c€ CMarpajy OJJIMYHUM I[OKa3aTesbuMa
OCHOBHHMX TMATOJOUIKMX IpoLeca U MOTY HOCIYXHTH y JUjarHOCTUIM U Jeuewy Xbb
(Putri AY. n cap.) (248). Y cknany ca pe3yinratuma JIpyrux ayropa, Xbb je moBeszana ca
noBehaHM HUBOMMAa HEKOJIHMKO pPa3jMYUTUX HHEOIAMATOPHUX U Mpo-HH(IaMaTOPHUX

Oouomapkepa, a HajBaxHHja cy ABa CRP u [L-6, KOju Cy CHa)KaH MoKa3aTesb MOPTAIUTETA U
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KapauoBackyinapHor ucxoga y Xbb (249-251). HajuoBuja ucnutHBama ykasyjy na
xomouuctenH u CRP Mory OWTM KOPUCHHM MapKepd 3a TMpOLEHY HacTaHKa
kapauoBackynapHor pusuka y Xbb (Chuang CH. wm cap.) (93). bomecnunm ca
XUTIEPXOMOITUCTENHEMH]OM CYy Yerhe UMalii 1 IMOBUIIICHE BPEIHOCTH (PaKTopa 3amabema:
SE 40/52 (77%), CRP 27/52 (52%), ¢ubpunorena 29/52 (56%) u IL-6 16/52 (31%).
HajuoBuja crymuja (Wu Y. u cap.) koja je oOyxBatama 3629 OonecHuka ca XBbb,
aHAJIM3UPakbEM KUBOTHE TOOU, TPAJULMOHAIHUX M HETPAAUIMOHATHUX (DaKTOpa pU3HKa
3a HacTaHAaK KapAHOBACKYJIapHHUX O00O0JbeHa 3aKjbydmsia je aa je mnoBehana neOsprHa
WHTUMAa-Me/1ja KOMITJIEKCa Y 3Uly KapOTUIHUX apTepHja MOBE3aHa ca PaHUM CTaUjyMOM
XBb. Pano otkpuBame OyOpeskHe 00jecTH je BaXHO Ja ce mo0oJbla MpoIeHa pru3HKa o
aTtepockiieporckux  Oomectm  (252). Kom wammx Oomechmka ca Xbb wm
XHUIEPXOMOLMCTEHHEMHIJOM, TIPHMEHOM y° TecTa yTBpeHa je CTATHCTHYKM 3HAdajHa
MOBE3aHOCT XUIEPXOMOLMCTEMHEMHUje U JeOJbUHEe HHTHMA-MeHja KOMIUIEKCa Yy 3HIy
kapotuaHux aprepuja (p < 0,01). BonecHunm ca XWUNEPXOMOLMCTEMHEMHjOM CY
MpUmnagaid TPYNd ca 3Ha4dajHO 3a7e0JhalioM HMHTHUMa-Meauja KOMIUIEKCOM Y 3UIY
KapoTunHux aprepuja, rpyne UMK4 y 66,7%.

IpumeHoM i~ Tecta yTBpljeHa je CTaTHCTHYKM BHCOKO 3HauajHa pasmuka (p < 0,001)
ne0JpuHe MHTHMA-MeHja KOMIUIEKCa y 3UAY KapOTUIHMX apTepHja M MaTOJIOIIKUX
BpenHocTH (hakTopa 3amajbema y cepymy (CRP, IL-6), omnocHo SE w ¢uOpuHOTreHa
(» < 0,01). Behu crenen 3ancbipamba MHTUMAa-MEAHMja KOMIUIEKCA y 3UAY KapOTHIHHUX
aprepuja je demhe 3acTymsbeH KoJ OOJIECHHKA ca IMaTOJIOLIKUM BpeTHOCTHUMA (pakTopa
3amasbema, (MMMK4). Hamm pesynratu cy CIWYHHM pe3yiTatuMa cTynuje Menon u cap.
(118).

VY Haioj CTyauju CTaTUCTUYKOM aHAIM30M, JIOTUCTUYKU PErpPECHOHOM METO/OM,
nmoBe3aHocTn mapamerapa wuHpnamanuje (SE, CRP, ¢uOpuHOoreH, NIHMTOKUHH,
XOMOITUCTEHH) U N1e0JbMHE MHTHMAa-MEAWje y 3UIy KapOTHIHHUX apTepuja, AOOWIH CMO
JeIMHO 3Ha4yajaHoCT 3a XoMoImcTenH: penatuBHU pusuk (Odds Ratio)-6 myra je Beha
maHca na OonecHunn y Xbb ca maronomkum BpeIHOCTHMA XOMOITMCTEMHA HMajy
3ae0sbally MHTUMa-MeMja KOMIUIEKC Y 3UAy KapOTHAHUX apTepuja y OJHOCY Ha TPYILy
OoylecHMKa ca HOpPMalHUM BpenHOCTUMa XomouuctenHa. OxapehuBameMm mapamerapa
OKCHJATHBHOT CTpeca—MaJOHWIIHAIACXH1a, HICMO YOUWIIM 3HauajaH yTHIIA] HAa 1eO0JbUHY
MHTUMa-Me/I1ja KOMIUIeKca y 3uay KapOTUIHUX apTepHja.

HUcnutuBameM CTaTUCTUYKKA 3HAYajHE pasiuKe JTUCTpUOyIMje OoJieCHHKa ca

MATOJIONIKKM BPEIHOCTUMA Tapamerapa aHemwuje (Hgb, Fe, heputun u sTrFe) y ogHocy
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Ha rpyne UMK, uzmehy rpyne UMK1 u MMK4, yrBphena je craTucTuyka 3Ha4ajHOCT 3a
Hgb (p <0,01), sTrFe (p <0,01) u Fe (p <0,05).

CTaTUCTHYKOM aHaIU30M, AUCTPHOYIMje mapaMerapa JIMIUIHOT CTaTyca Yy OJHOCY
Ha tpyne MMK yrBpaunm cmo 3HauajHo Behum Opoj OosiecHMKa ca TOBHIIICHUM
BpenHocTuMa xogecteposia y rpynu UMK4 y onnocy Ha rpyny UMK (p < 0,001) (171).
HcnutruBameM yTulaja mapamerapa aHemMuje, Ha 1e0JbUHY MHTHMa—Merja KOMITJIeKca Ha
KapOTUJIHUM apTepujaMa CTaTHCTUYKOM aHAJIM30M, JIOTUCTHYKH PETPECHOHOM METOA0M
nobunu cMo crienehe pesysTaTe: pellaTUBHHM PU3HK TOKazyje na je 7,36 myra Beha manca
na oco0e ca MaTOJIOIIKMM BpeIHOCTUMAa XEMOIJIOOMHAa uMajy W 3ajaebsbaly WHTHMa—
Menvja KOMIUIEKC Ha KAapOTUAHMM aprepujama, a KOJ MAaTOJNOIIKHX BPETHOCTH
xeMarokpurta 6,65 myra.

CraTucTuukoM aHaJIM30M BPEIHOCTH napaMmerapa CEKyHJIapHOT
XUIIEPIIAPATUPEOUTUZMA (Ca2+, PO/, Vit.D, ALP u PT. H) y 3aBucHoctu on rpyne UMK,
yTIBpheHa je CTaTUCTHUYKM 3HavajHa pasznuka usmely rpyne UMKI1 u UMK3-UMK4, 3a
Ca’", PO/ u PTH, a 3a Vit.D y rpymu UMK4. Vi3meljy HCIIUTHBAHUX IPyIa HE MOCTOjH
CTaTUCTUYKM 3HAYajHa pas3iuka y BpeaHocTuMa ankaimHe ¢docdaraze y cepymy.
Juctpubynmjom OOJECHHKA ca TMATOJOIIKUM BPEJHOCTHMA IapaMeTapa CEeKyHAapHOT
XHpeprapaTupeonu3mMa u3Mel)y HCITHBaHUX Tpyma O0JIeCHUKA HE MOCTOJU CTaTUCTUYKH
3HaYajHa pa3iMKa y BpeaHocTUMa ankaimHe ¢ocdaraze u BuTamMuHa D y cepymy.
Craructruku 3HavajHa pasznuka (p < 0,05) moctoju uzmehy rpyne UMK1 u UMK4, 3a
BpenHoctu (ocdara y cepymy, IOK je pasnuka wu3Mmelly oBe [Be Tpyle BHCOKO
CTaTHCTUYKH 3Ha4ajHa (p < 0,001]) 3a BpeAHOCTH KaJIIHjyMa U MapaTUPEOUTHOT XOPMOHA.

HcnutuBameM  yTulaja mapameTapa CEKyHJApHOT  XWIlepHapaTUpeoan3Ma
(kamujym, ¢ocdop, ankamHa ¢docdaraza, vit.D wm PTH) ma HMMK noructuaxom
pPErpecuoHOM METOJIOM JOOWJIM CMO JIa j€ JeuHO OO 3HayajaH MapaTUPEOUHU XOPMOH:
penatuBHU puU3MK-5,89 myra je Beha manca ga Oonecunm y Xbb ca maTtomomkum
BpenHoctuma PTH umajy 3ane6many UMK y ogHOoCcy Ha rpymy 6osecHuKa ca HOpMaTHUM
Bpennoctuma PTH.

HcnutrBameM 3HAYajHOCTH HE3aBUCHUX MPEAUKTOPA 3a pa3Boj 3a/1e0Jbamha HHTHUMA-
Me/rja KOMITJIeKca y 3UAy KapOTHIHUX apTepuja, METOJOM YHUBApHjaHTHE JOTHCTHUYKE
perpecuje moOWIM CMO Ja Cy 3Ha4ajHH HE3aBHCHU TMPEIUKTOPU 3a pa3Boj 3anebbama
WHTUMa-Meuja KOMIUIEKca Yy 3UIy KapOTUIHUX apTepHuja: XeMOIVIOOMH, XE€MaTOKpPHT,

xomorictenH W PTH. Hamm pesynratu cy Takohe moTBpawiaM mmoBe3aHOCT QakTopa
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uH(IaMaIyje U CeKyHAapHOT XUIeprapatupeonanzMa koa o6onecauka y Xbb, mro je Beh
HaBeJieHo y crynuju (Framingham Heart study) (169, 170).

AHanmu3upameM TUCTpulyuje onomapkepa cpuanor omrehema (BNP u NTproBNP)
y oxnocy Ha rpyny UMK, m3mehy rpyme UMKI1 u MMK4 yrBphena je craructuuku
3Ha4ajHa pasznuka y BpenHoctuma [BNP( p < 0,01) u NTproBNP (p < 0,001)], mTo je
cnuyHO pesynratuma ctyauje (Satyanand S. u cap.) (251), koju cy kon 6onecHuka ca Xbb
y MpeArjaTu3HOM CTamujymy 3, 4 U 5 yTBpAWIN MaKCHMAaJHY TOBE3aHOCT MOBHIICHHX
koHneHtpanuja NTproBNP ca ne6jpbHOM WHTUMAa-MeIrja KOMIUIEKCA y 3U1y KapOTHIHUX
aprepuja. (Weber M. m capagauuu) (253) cy onmcanu yIpYyKEHOCT TOBUIICHUX
KapnOBacKylIapHUX OmoMapkepa ca rnmosehaHoM ne6JbMHOM MHTHMa-MeIHja KOMILIEKCa y
3UIy KapOTHAHUX apTepHja KO aCUMIITOMATCKUX OOJIECHUKA Y MPEIHjaTu3HOM CTaIU]yMy
Xbb (249). 253 Satyanand S. n cap. cy 3aKJby4HJIM J1a C€ OBU CpYaHU OMOMAapKEpH MOTY
KOPUCTHUTH 3a TPOLEHY KapAMOBACKYJIapHOT PU3MKA KOJ MpEeIHjaJH3HUX OOJEeCHUKa ca
XBBb, jep ce koIl BHUX 0YEeKyje BUCOK CTEMEH CPUAHOT 000JheHha U CMPTHOCTH. 32 Pa3IuKy
on Weber M. w capamHuka, MH CMO aHAJIM3HPAIU OOJIECHHUKE W Yy TPBOM H JPYroM
cragujymy Xbb, To ject y cBux met cranmujyma GFRI-GFRS5 w 3ak/bydniid Ja Cy CpYaHd
o6uomapkepu, nmoce6Ho NTproBNP y no3uTnBHO] KOpenamuju ca CTENeHOM 3ajelsbarba
WHTUMAa-Me/1ja KOMIUIeKca y 3uay KapoTUIHUX apTrepuja (253).

HcnutuBameM yTHIaja MPOTEUHYPU]jEe W MHUKPOATOYMHUHYpHj€ HAa WHTHUMAa-Meauja
KOMIUIEKCa y 3HUJy KapOTHIHUX apTepuja u3Mel)y HCIUTHBAHMX Tpyrna HE ITOCTOJH
CTAaTHCTUYKU 3HAauYajHa paszliuka y BPEJHOCTHMA MPOTEUHYPHjE€ M MHKPOATOYMHHYPHjE
(p > 0,05). Juctpubyumjom mnpema TUIy IpoTeuHypHje y ogHocy Ha rpyny UMK younsu
cMo na 6onecauty u3 rpyne UMK4 nmajy Bucoko cratuctuuku 3Hadajao (p < 0,001) Behy
Y4ECTaJIOCT IPOTEUHYPH]e HEHE(DPOTCKOT paHra, y oaHocy Ha 6onecHuke u3 rpyne MMKI.
N3melhy ucnuTuBaHMX Tpymna HE IMOCTOJU CTAaTHUCTHYKK 3HayajHa Pa3jiiKa ydecTalOCTH
00JIeCHHKA ca MATOJOMIKUM BPEAHOCTUMA MUKPOATIOYMUHYPH]E.

Szeto W capagHMIM Cy YTBpAWIM 1a je mnoBehame ne0bMHE WHTHUMa-Meauja
KOMIUIEKCA y 3WAy KapoTHIHUX apTepuja CHaXKaH TMPEAUKTOP KapIHOBaCKyJapHUX
norahaja kox O6osecHuka ca Xbb y da3u 3 u 4 (121, 177). Y namoj cryauju, nmoBehame
ne0JpuHe UHTUMa-Meja KOMIUIEKCa Y 3Uy KapOTUIHUX apTepHja je 3Ha4ajHO MPHUCYTHO
y rpymu GFR3 22.2%, GFR4 27,8%, a Hajsumie y GFRS5 36,1%. I'pyna OonecHuka ca
noBehaHom Je0/bMHOM HWHTHMAa-MEIMja KOMIUIEKCAa Yy 3UIy KapOTHAHHX apTepuja je
3HavajHO Owma 3actymbeHa y GFRS (p < 0,001). bonecaumu ca y3nanpenoBaiom Xbb

umajy Behu creneH 3a1e0/paba MHTUMA-MEIMja KOMIUIEKCa y 3y KapOTHAHUX apTepuja,
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y OJIHOCY Ha KOHTPOJHY Ipymny OoJieCHWKa W Tpymy OOJEeCHHKAa ca ONlaXXuM OOIHIIMa
XpoHUYHE Oonectu Oyopera.

[Ipema HaBoMMa MHOTHX ayTopa A0 cana, Xbb je ynpyxkena ca HacTaHKOM yOp3aHe
aTepockiepo3e W TmoBehaHor pusnMka OJf HACTaHKa KapAWOBACKyJIapHUX OOJECTH U

HETIOBOJLHOT KapIMOBACKYJIapHOT ucxoaa (254).

5.3. IoBe3anoct miuaka ca cragujyMmoM Xbb m Hajyemthux dgakropa
pu3uka nporpecuje Xbb

HcnutuBamem gemMorpadckux H KIMHUYKO-EMHIEMHUOJIOMIKNX KapaKTepUCTHKA
6onecnuka y Xbb, nsmely rpyme OonecHuka koja je MMana IUIaK y 3UJy KapOTHIHUX
apTepvja ¥ KoOja HHjE€ MMaJla PEerHCTPOBaH IUIAK, HUje YTBpl)eHa CTAaTUCTHUYKH 3HauyajHa
pasiukKa mapameTapa 3a IOJ, MYIIAYKd CTaTyc, Tpajalbeé OCHOBHOT Y3pOKa 000JbeHa
OyOpera v roJliHA CTApOCTH.

CTaTuCTHYKOM aHAIM30M AUCTpHOyIHje OOJIECHHKA Cca PETHCTPOBAHMM IUIAKOM Y
3Uy KapOTHIHUX apTepHja y ogHocy Ha ctaaujym Xbb, yrBpawim cMo 1a 601ecHUIM ca
YEeTPBTUM CTaJWjyMOM XpoHUYHEe Oonetu OyOpera (rpyma GFR4) uMajy CTaTHCTHYKH
3HavajHo (p < 0,05) Behy yuecranmoct miakoBa, a 6onecHuim rpyne GFRS5 umajy BUCOKO
cTaTucTUIKU 3Ha4ajHo (p < 0,01) Behy ydectanocTt y ogHOCY Ha KOHTpoJHY Tpyny GFRI.

CTaTHCTUYKOM aHATU30M JTUCTpUOYyIHje OOJECHHKA Ca PErMCTPOBAHUM ILIAKOM Y
omnocy Ha MMK, youmnu cmo na OosecHuin ca BehoM ne0JbMHOM HWHTHUMa-MeIuja
komruiekca (rpyne UMK2, UMK3, UMK4) umajy cTaTUCTHYKK 3Ha4ajHO Behy ydectamoct
IJIAKOBa y OJTHOCY Ha KOHTpoJHy rpyny UMKI.

CTaTHCTHYKOM aHAIM30M AUCTpHOYILHje OOJECHHKA ca MAaTOJOIIKUM BpeIHOCTUMA
nmapameTrapa yrmaje y OJHOCY Ha I0jaBy IUlaka Ha KapoTuaHuM aptepujama y XBbBb,
YTBPAWIA CMO Jia OOJIECHUIIM ca TMoBHIIeHUM BpemnHoctuMa CRP-a mmajy cratucTuuku
3HauajHo (p < 0,001) Behy ydecramocT arepockiepoTCcKuX IuiakoBa. Hwuje yTBphena
CTaTUCTMYKM 3HAuYajHa pa3nuka Opoja OOJecCHMKAa ca NaTONOIIKUM BPEJHOCTHMA
ucnutuBaHuXx napamerapa (MDA, TNF-o, IL-1 n IL-6) u3mely rpyna 6onecHHKa Koje cy
MMajie TUTaK M OHE KOJ KOjuX IUIaK HHUje peructpuoBaH. Huje yTBpheHa CTaTHCTHYKH
3HauyajHa pa3lidKa y y4ecTallocTH OoJieCHMKa ca MOBHILIEHUM BPEIHOCTHMA IapameTrapa
JUMUIHOT cTaTyca nu3Mel)y OosiecHHKa ca TJIAKOM U OHUX 0e3 Iiaka.

CraTHCTHYKOM  aHaJM30M HCIWTUBamka yTUL@ja [apaMerapa CeKyHJapHOT

XUTNEepIapaTupeonIu3Ma Ha Pa3Boj IJlaka HUje YTBpHEeHAa CTATUCTHUYKW 3HA4ajHa pasiuka
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I/IBMeby YUCCTAJIOCTU 00JIECHHKA Ca MATOJIOIKHM BpPCAHOCTHMA UCIIMTUBAHUX IMapaMeTapa

u3Melyy rpyne 6ojecHUKa ca IIaKOM M OHHMX 0e3 TuIaka.

5.4. Exokapamorpadgckum mnapamMerpu JieBe Komope u ¢dakTopu
nporpecuje y Xbb

KapnuoBackynapHe ©OosecTd 3ay3uMajy BaXHO MECTO y XPOHHYHO] OOJIecTH
Oyopera. Oko 40% OosiecHrKa UMa 0OJIECT KapJUOBACKYJIAPHOT CUCTEMA U IMpe HEro IITO
nohe [0 3aBpIIHOT CTaauMjymMa XpoHW4yHe Oonectu OyOpera (254), a Hajuemha
KapJauoBacKyaapHa Ooiiect jecte xuneptpoduja ese komope (182-187) koja mpenacraBiba
(dhakTOp pHU3MKa 3a HEMOBOJbAaH UCX0] oBUX OonecHuka (182-187). Kon Hammx GonecHuka
HUje yTBph)eHa CTaTHUCTUYKHU 3HavajHa pa3nuka u3mely exokapauorpadckux mapamerapa
3a MopdoJoTrHjy JIeBe KOMOpe U CTaaujymMa XpoHuuHe Oonectu OyOpera. Hajsehu Opoj
UCIIUTHUBAaHUX OOJIeCHUKa UMao je HopMainHy Mopdororujy mnese komope (72%
OoJiecHUKA).

[To3naro je na xumeprpoduja JieBe KOMOpe MpeicTaBiba IMIaBHU (DAaKTOp pU3HKa 32
pa3Boj mopemehaja nujactonHe QyHKOHMje JeBe KoMope kox Oonechmka ca XBbb.
JujacToiiHa cpuaHa ci1aboCT je KIMHUYKA CHHAPOM Y KOME IOCTOj€ CHUMIITOMH W 3HAI|
cpuaHe c1aboCTH y3 04yBaHy €jeKInoHy dpakunjy jese komope (180, 255, 256). Hammm
HCTIUTUBAKHEM CMO YOUMJIH Ja OOJIECHUIM Ca OJMAKIUM CTaJHjyMOM XpPOHHUYHE OoiecTu
O0yopera (GFR5) umajy cratuctudku 3HauyajHo (p < 0,05) Behy yuecranoct nmopemehaja
nujactoiHe (yHKIHje JieBe Komope, y omaHocy Ha GFRI rpymy. Takobe, crarnctuuka
aHajM3a je ToKaszajla CKOpO MOTIYHO OJICYCTBO HOpPMaJjiHE AHjacTojiHe (YHKIH]E JIeBE
koMope koj Oonecumka rpyme GFRS (p < 0,05 y omHocy Ha GFRI tpymy). YMmepeHa
nujacTonHa nucyHKIUja 1eBe kKomope (DD-II) mpucyTHa je y BUCOKOM MPOIEHTY KO
Oonecuuka y craaujymy GFRI. CnuyHe pe3ynaTtaTe HaBonu W crynuja (Beata Franczyk-
Skora wn cap.), xoja je ooyxBaruna 118 Gonecauka ca Xbb y cragujymuma GFRI-GFRS,
on kojux je 35 OonecHuka Omio Ha xemoaujammusu (257). Ilopemehaju mopdonoruje u
¢yHkuuje seBe KoMope (Xumeprpoduja JeBe KOMOpE, CHCTOJIHA M JWjacTOJNHA
muchyHKIMja) Cy OWIM 3HA4YajHO BUIIE MPHUCYTHH Yy 3aBpIIHOM cTaaujyMmy XbBbb m kox
0oJIeCHUKA Ha XeMOHjaIN31, Y OJHOCY Ha OOJIECHUKE Y TIPEANjaTM3HOM CTaaujymy (257).

HcnutuBameM yTuIlaja Tmapamerapa 3amnajbema (CeIuMeHTalja epurponuTa, [[-
pEeKaTUBHU MPOTEUH, GUOPHHOTEH, JIEYKOIIUTH) Ha MOP(HOTIOTH]Y U (PYHKIIH]Y JIEBE KOMOPE

cplia, YTBPAWIA CMO Ja OonecHHIM ca nopeMehajeM cucTonHe (DyHKIHjEe JEeBE KOMOpPE
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cpua (EFLK < 60%), nmajy craTUCTHYKH 3HauajHO Behe BpenHoctu CRP-a y oHOCY Ha
OoJsilecHUKE ca OUyBaHOM CUCTOHOM (pyHKIHjoM JieBe komope (EFLK > 60 %).

Hamwm pesynrartu cy y ckiagy ca pe3yataTuma Jpyrux CTyAuja, Koje cy yTBpAuie na
je CRP npenuKTop KapJAHOBACKyJapHUX OO0JIECTH Y OIIITO] MOMYJIANK]H U KO OOJIeCHUKA
ca Xbb (118, 258). Cpenmwa Bpennoct CRP y mouerHom cramujymy Xbb (GFR1) je
nu3Hocuna 2,21 mg/l, a y 3aBpmuom,(GFRS) 10,86 mg/l, mro je 5,15 myra Behe y ogHOCy
Ha nmoueTHU ctanujyM (GFR1). Takohe, Hamm pe3ynTaTu Cy CIMYHU pe3yiaTaTUMa CTYAH]e
(Thahriti HF n capagHuka) Koju cy Hanutk noBuieHe BpenHoctu CRP-a y cepymy kon
OoJleCHHKA Ha XeMOJUjaIU3H, y OJHOCY Ha MOYETHU CTagujyM (5,5 myra), a y cragujymy
GFR4, yernpu myra BuUlIe y ofHocy Ha modetHH ctamujym (GFRI1). Kox nHammx
OonecHuka koHueHrpainja CRP-a je Ouna nmoBumena y GFR3 2,4 nyra, a y GFR4 4,47
nyta (245, 259,260).

HcnutuBamem mnapamerapa (MDA, TNF- o, IL-1, IL-6 u Hcy) yrBphen je
CTaTUCTHYKHU 3HauajHO Behu Opoj OonecHMKa ca MOBUIIEHUM BpeaHocTuMa MDA y rpynu
ca HOpMaJTHOM (DYHKIIMjOM JIeBE€ CpYaHE KOMOpPE M CTAaTHCTHYKH 3HadajHO Behu Opoj
OoJieCHWKa ca JUJacTOJIHOM IUC(HYHKIHjOM JieBeé KOMOpPE KOJI KOJUX Cy PETHCTPOBaHE
MOBHIIICHE BPEAHOCTH XOMOIMCTEeWHA (Y OAHOCY Ha IpyIy ca OYYBAaHOM JWjaCTOJHOM
¢dbyHKIIjoM NieBe Komope). Hamu pesynarartu cy cindHu pesynratuma cryauje (Widimsky
P. ucap.) (189).

HUcnutuBameM CTaTUCTHYKE 3HA4YajHOCTH wu3Mel)y CHCTOJIHE W JHWjacTOJIHE
TUCYHKIMje JeBe KOMOPE y OJHOCY Ha MPUCYCTBO IMOBUIICHWX BpenHocTH BNP-a u
NTproBNP-a, Huje yrBpl)eHa CTaTUCTHYKM 3Ha4ajHa paznuka (p > 0,05). Huje mocTojana
CTaTUCTMYKU 3HAYajHa pa3iuka u3Melhy mopdoiioruje neBe komope (exokapauorpadeka
MPOIIEHA) M YYECTaJOCTH OOJIECHHKA ca MOBHUIICHHM BPEJHOCTHMA OHOMapkepa cpuaHe
¢dbynkumnje BNP-a u NTproBNP-a. Takohe, craTucTMUKOM aHajau30M HHje YTBpheHa
CTaTUCTUYKM 3HayajHa pasznuka usMel)y ydecramocT OoJieCHHKA ca JIHjacTOTHOM
nucYHKI]oM JeBe koMope y ogHocy Ha rpyne UMK, Youen je 3Hauajan Opoj OonecHuKa
(70%) ca nujactonmHom nuceynkuujom nese komope (DDLV) Beh y rpynu MMKI1 (ca
HopmasiHoM ne6spuHoM MMK). Hamu pesynratu cy cnmuanu pesyatatuma cryamje (Sathi S
W CapaJHHIM), KOjU Cy Takohe IOOWIM TOBWIIEHE BPETHOCTH OMOMapkepa CpYaHOT
omrehema U 3ane0sbaly MHTHUMA-MEAHMja KOMIUJIEKC Yy 3UIy KapoTHIHUX apTepuja KoJ
ACUMIITOMATCKHX peIvjaTu3HUX 0osecHUKa (261). Mehytum, npoieHa
KapJIMOBaCKyJapHOT pU3MKa KOJ aCUMITOMATCKuX OoyiecHuka ca Xbb Ha ocHOBY oBa /iBa

rmapamMeTpa HHje JOBOJbHA M aKO TOCTOjU TOBHUINEHa KoHIeHTpamuja NTproBNP-a xao
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OJIrOBOP Ha M30J0BaHY MCXEMH]y MUOKap/ia Yak U y OJICYCTBY CpYaHe HHCY(DUIMjeHIIN]je Y
ACUMITOMATCKUX TMpeaujanu3Hux OonecHuka (253). McnutuBameM yTuIlaja MHTUMA-
Mearja KoMIUIeKkca Ha MOpP(QOJIOTH]y JieBe KoMope cpia (exokapauorpadcka IMpoIeHa)
CTATUCTUYKOM aHAJIM30M HHUje yTBpleHa 3HAYajHA pasiiiKa y4ecTaJOCTH OOJIECHHKA ca
nopemeheHnM 3UJJ0M JIeBe KOMOpe KOJl OOJIeCHUKA ca pa3IMYUTHM CTEIIEHOM 3a]ie0bamba
UMK vy 3uny kapoTuaHux aprepuja. VcnuTuBameM MOBE3aHOCTHU IJIaka M AUChYHKIIH]je
JieBe KOMope, Takohe HHje yTBpheHa CTaTUCTUYKM 3Ha4yajHA pasiuka u3Mel)y CHCTOIHE U
IMjacToIHe nuc(yHKIM]e JeBe KOMOPE Y OJIHOCY Ha MPUCYCTBO IUIaKa Y 3U1y KapOTUIHUX
aprepuja. M3 nureparype, Hal)eHH Cy paszaMuUUTH TOAALKM O TOBE3aHOCTU JeOJbuHE
WHTUMAa-Me/Mja KOMIUIEKCa Y 3UAy KapOTHUIHHUX apTepuja U KapAHOBacKynapHux gorahaja
y Oonecanka ca Xbb. Ilpema Hekum ayropuma (Zoungas S u capaonuyu) (262) HHje
youeHa HUKaKBa IOBE3aHOCT JeOJbHHE MHTUMAa-MeAMja KOMIUIEKCAa Y 3UJy KapOTHUIHHX
apTepuja ¥ KapAauoBacKyidapHux jnorahaja. Szeto m capamnumm (177) xao mto cMmo Beh
HaBenu, cMmatpajy na je MMK-je cHaxkaH mpeamKTop KapanoBacKyilapHUX pgorabhaja y
OoJyecHUKa ca XpoHHMYHOM Oosenthy OyOpera, ctagujyma 3 u 4, anu HACY MOTBPIAWIHA BE3y
n3mel)y neOJprHE WHTHUMa-Menja KOMIUIEKCA y 3HUAY KapOTHUIHUX apTepuja |
KapanoBacKyiIapHor Mopranurera. [Ipema HeKUM cTyaujama, TOKOM ayxer mnpahema (48
Mecelnu) youeH je moBehan Opoj kapamoBackymnapHux aorahaja (Marcos AG u capaaHUIIH)
KoJ OosiecHHKa ca moBehaHoM 1e0;bMHOM MHTHUMa—MeIija KOMIUIEKCa Y 3UAYy KapOTHUTHUX
aprepuja (263). Mehyrtum, y Hamioj ctyauju cy Owim ucnutuBaHu OonecHuim ca Xbb,
cragujyma GFR1-GFRS koju HUCY 3amodeny aKTUBHO JIEYCHE Mjaln30M, KOjU HUCY Y
aHaMHEe3W MMaJld KapJAHOBAaCKYJIapHH U IepeOpaiHi MHIMUJCHT MpaheHn cy MpOCTeKTUBHO

y KpaheMm BpeMeHCKOM TMepHOoIy M Ha peJIaTUBHO MajioM Opojy OoJieCHHUKa.

VYkpatko:

e V Hamoj ctynuju je aHaimuszupaHo ykymHo 100 Gonecnmka ca Xbb koju HHCY
3aloyeNyd  aKkTHBHO  Jieuewme  (XeMojaWjaiu3a, IepUTOHEYMCKa  JIMjan3a,
TpaHCIUIaHTanyja OyOpera), KOju y aHaMHE3W HUCY WMalld KapJHOBACKYyJapHU
MHIMJIEHT, YMja je MpocedHa cTapocT m3Hocuia 56,75 + 10,60 romuna, (pacmoH
roguHa o7 25 no 70 roauHa), MyIIKapIy Cy OWIIN 3acTyIUbeHHuju ca 61%.
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Tpamuumnonanuu (akTopu puU3MKa 3a MPOTpecHjy XpoHW4yHe Oosiectn OyOpera u
pa3Boj KapauOBaCKyJIapHUX OOJECTH KOJI HAIIMX OOJICCHHKA CY OWJIU 3aCTYyIJbEHHU:
aprepujcka xurneptensuja 93%, xunepaunonporenHemuja 66%, mehepna 6omxect
31%, xumnepypukemuja 13%, mpema rojasHOCTH OWIM Cy MPETEXHO, YMEPEHO
rojazuu 79% a mpema MyImIAayKOM CTaTyCy 3acTyIJbEHOCT je Ouiia yjeaHauyeHa,
BulIe Hemymaya 51% u mymaua 49%.

Herpagummonanau daxTopu pu3uka 3a pa3Boj KapIUOBaCKyJapHUX O0O0JIECTH KO
Hamux OOJIECHMKA ca XpOHWYHOM Oosiectu OyOpera cy Owim mpucyTHH: (GakTop
OKCHJaTUBHOT CTpeca [MOBHINEHE KOHIICHTpanuje MamoHwananaexuaa (MDA)]
ko1 93% OonecHuKa, CEKyHIApHU XUTIEpIapaTUpeonin3aM (TIOBHILIEHE BPEAHOCTH
napatupeouHor xopmona-PTH) 58%, xunepxomouucrennemuja 52%, anemuja —
[(cHmkene BpemHocT xemorjobuna (Hgb) 38% wu rBOXha (Fe*720%],
MUKpouHQamanuja [nosumieHe BpeaHoctu Ll-peaktusHor npotenna (CRP) 36%).

Ha ocHOBY H3HeTHX pe3yiTaTta MOTYy ce U3BEeCTHU cienehu 3aKJbydlln:
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6. SAKJbYUIIU

e Cremnen OyOpexxHe (yHKIHje yTHYE Ha KOHIEHTpAIM]y OMomMapkepa 3amabema y
cepymy. Ca omamamem (yHKIuje OyOpera moBehaBa ce BpeIHOCT CEIUMEHTAIIN]e
eputporuta (SE), koHmeHTpanuja ¢uOpuHoreHa u l[-peakTuBHOr TpoTeMHA Yy
cepyMy, Kao M KOHIIEHTpaIfja IUTOKWHA [(dakTopa Tymopcke Hekpose (ITNF-a),
unrepneykuna-1 (IL-1) u uarepneykuna-6 (IL-6)].

e Crenen ¢Qynkiuje OyOpera yTude Ha KOHIIEHTpAIMjy OWOMapkepa €HIOTEIHE
muchynknuje y cepymy. Ca onagamem ¢Qynkmuje OyOpera moBehaBa ce
KOHIIeHTpauuja Manonauanaexuna (MDA) n xomorucrenna (Hcey) y cepymy.

e I3mehy koHIeHTpanuje Ouomapkepa eHAOTeNnHe JUCPYHKIMje U CTeleHa
OyOpexkxane ¢yHKIHMje yTBph)eHa je CTaTUCTHYKKM 3HAYajHa  KOpeamuja
koHnenrpanuja IL-1 u Bpenqnoctn GFR (cmamene Bpemnoctu GFR mpahene cy
noBehanum Bpemnoctuma IL-1). Cnwmuan Ttpenn (anmu  0e3  CTaTUCTUYKE

3HAa4YajHOCTH) PETUCTPOBaH je u y ciay4ajy IL-6 u TNF-a.

e Cremnen ¢pynknuje Oyopera yruue Ha 1e0/bUHY HHTUMA-MEINja KOMIUIEKCA Y 3UIY
kapotunuux aprepuja. Ca omamameMm (ynkumje OyOpera moehaBa ce nebGspuHa
MHTHMa-MeIdja KOMIUIEKCa Y 3HAy KapoTUAHMUX aprepuja. boiecHuim ca
y3HanpenoBajioM Xbb nMajy Behu crenen 3aaebibama HHTUMA-MeINja KOMILIEKCa
y 3UIy KapOTHIHUX apTepHuja, Y OJHOCY Ha KOHTPOJIHY Ipyly OOJIECHHKA U TPYITY
OosecHHKa ca OJiakuM o0IMIIMMa XpOHHYHE Ooectu Oyopera.

e Behu crenen 3aaebspamha HHTUMA-Me/IMja KOMIUIEKCA Y 31y KapOTHUIHUX apTepHja
je uemhe 3acTymjbeH KOjA OOJIeCHHMKA ca MAaTOJOLIKMM BpenHocTUMa (akTopa
3amasbewa. Bpemgnoctu (SE, CRP, IL-6 w ¢ubOpuHOTeH) Cy 3Ha4YajHO Owuie
3acTyIbeHe y rpynu 6onecHuka ca (UMK 4).

e V Gonecnuka ca Xbb yTBpheHa je cTaTUCTHYKM 3HAa4ajHAa MO3UTHBHA KOpeialuja
m3mehy Ouomapkepa enporenHe muchynkiuje (CRP, IL-1, IL-6, TNF-a Hcy,
MDA) u crenena 3ane0sparba MHTHMa-MeIHja KOMIUIEKCA Y 3UAY KapOTHIHUX
aprepuja.

e CTaTHCTUYKOM aHAJIU30M IMapamerapa HHQIaMaldje W OKCHIATUBHOT CTpeca
(MDA, TNF-a, IL-1, IL-6 u Hcy), y 3aBucHoctu o rpyne UMK, yrBphena je
cTaTUCTUYKa 3HavajHocT y rpynu MMK4. HajocetseuBuju Mapkepu cy ownu [L-1 u
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Hcy jep cy crarucTuukd 3HavyajHo Behe BpemHOCTH OBHX IapaMerapa
peructpoane Beh y rpynu UMK2

bonecnunin y Xbb ca xunepxomonucTteMHEMHjOM UMajy penatuBHU pusnk (Odds
Ratio) - 6 myra Behy maHncy aa umajy 3aae0spany HHTUMa-MeInja KOMIUIEKC Y 3UTy
KapOTHIHUX apTepuja y OAHOCY Ha IpyIy OoJIeCHUKA ca HOPMAJIHUM BPEAHOCTHMA
XOMOIIMCTEHHA.

Y Xbb 7,36 myra je Beha maHca ga ocobe ca MAaTOJOMIKMM BpPEIHOCTHMA
XeMOTJI00MHA MMajy U 3a7e0sbaly HHTUMa—Me/Iija KOMIUICKC y 3Uy KapOTHIHUX
apTepuja, a KoJ NaTOoJIOMIKUX BPEIHOCTH XeMaTokpuTa 6,65 myra.

bonecnunin y Xbb ca noBumeHnM BpeHOCTHMA MAPATHPEOUTHOT XOPMOHA UMajy
penaTHBHM pU3MK, 5,89 myta Behy mancy na umajy 3anedspany UMK y ogHocy Ha
rpymy OoJieCHHKa ca HOpMaHUM BpegHoctiuma PTH.

Crenen ¢ynkmnuje OyOpera yrude Ha MOjaBy IJIaKa y 3uAy KapoOTHIHUX apTepuja.
Bbonecunum y Xbb, cranujyma GFR4 u GFR5 umajy demrhe perucTpoBaH IUIaK Y
onHocy Ha npyre ctaaujyme Xbb (GFRI - GFR3).

Crenen ¢ynkiuje OyOpera yruue Ha GyHKIH]Y JeBe kKoMope cpia. Ca omanamem
¢dbynkumje O0yOpera moBehaBa ce Opoj OoJecCHUKA ca UJacTOTHOM AUCHYHKIIHjOM
JeBe KOMOope, OOJIECHUIM ca OAMAKJIMM CTaJIdjyMOM XpOHHYHE Ooiectu OyOpera
(GFR5) umajy craTHCTHYKH 3HadajHo Behy ydecramoct mopemehaja aujactoiiHe
¢byHkuuje neBe komope, y oqHocy Ha GFRI rpymy.

bonecHunu ca cucronHoM aucdynkiuoM jese komope cpua (EFLK < 60%), umajy
CTATUCTUYKU 3HadajHo Behe BpemHoctu CRP-a y omHOCy Ha OOJIECHHKE ca
ouyBaHOM cucTOJIHOM (yHKIHjoM JieBe komope (EFLK > 60 %).

Behu Opoj OonecHuka ca aMjacTOTHOM AUCHYHKIMJOM JIEBE KOMOpPE HMa
pErucTpoBaHe TMOBUIIEHE BPEIHOCTH XOMoLHWCTeMHa (y OJHOCY Ha Tpylny ca
OYYBaHOM JIMjaCTOTHOM (PYHKIIM]OM JIEBE KOMOPE).

Y Oonecanka ca Xbb  ucnuTHBamEeM CremeHa MOBE3aHOCTH KOHIEHTpALH]jE
OuomMapkepa eHIOTeHe MUCYHKIMjEe W exoKapauorpadckux mapamerapa YTBpheHa je
CTATUCTUYKM 3Ha4yajHAa HETaTUBHA Kopenanuja u3Mely cuctoimHe (yHKIUje JieBe
komope u IL-6 xao u u3mely aujacronne pynkiuje gese komope u MDA.

Crenen ¢Qynkmnuje OyOpera yTude Ha KOHIIGHTpalujy OuWoMapkepa CpyaHOT
omrehema y cepymy. Ca onamamem ¢yHkiuje OyOpera moBehaBa ce
KOHIIEHTpalyja B-Turn HaTpuypeTcku nentua (BNP) u N-TepMUHAIHU TPOXOPMOH
MO>KJIaHOT HaTpuypetrckor nentuaa (N7proBNP).
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e lcnTuBameM CTeleHa IMOBE3aHOCTH KOHIIGHTpaIMje Ouomapkepa CpYaHOoT

omrehewa (BNP wu NIproBNP) y onnocy nHa rpyny HWMK, yrBphena

je

CTaTUCTWJIKA 3HAaYajHa TIO3UTHBHA KOpeJaluja u3Mel)y  perucTpoBaHUX

KoHIeHTpauuja NTproBNP u nebibMHE WHTHMa—MeIndja KOMIUIEKCAa y 3UIY

KapOTHIHUX apTepHja.

e ll3mehy nebOspmHE WHTHMa-MeaWja KOMIUIEKCA Yy 3WAY KapOTHUIHUX apTepHja U
exokapauorpadCKux mapaMerapa CHCTOJIHE W JWjacToNIHEe JUCHYHKIH]E JIeBe

KOMOpE HHje TIOCTOjajla CTATUCTUYKH 3HauajHa MMOBE3aHOCT.

e lcnuTuBameM 3HAYAjHOCTH HE3aBUCHHX MPEIUKTOpa 3a pas3Boj 3aaelsbama

WHTUMAa-Me/1ja KOMIUIeKCa Y 3uy KapOTUIHUX apTepHja, METOAOM YHUBApPUjaHTHE

JIOTHCTUYKE perpecuje AOOMIM CMO Ja Cy 3HAa4ajHW HE3aBHCHU IPEIUKTOPH 32

pa3Boj 3amebspbarkba WHTHUMA-MeIHja KOMIUIEKCA Y 3HMAy KapOTHAHHUX apTepuja:

XeMOTJIOOMH, XeMaTOKPHT, xomorictend u PTH.

e 300r BeNUMKE YUYECTAJIOCTH TMATOJIOMIKMX BPEAHOCTH OuOMapkepa €HIOTENHE

muchyHKIuje U y OollecHUKA 0€3 aTepOCKICPOTHYHUX IPOMEHA, IO3UTHBHA
npenukTiBHa BpenHoct (IIIB) BpenHoctu (morBpaa o0osbema) jeé Yy KOPEKTHOM

orncery (80-92,6%) amum je MoryhHocT OTKpHuBama OOJECHHMKA

oe3

aTepOCKICPOTUYHHUX MPOMEHA OMTHO yMameHa HETaTHBHA MPEANKTHBHA BPEIHOCT
(HIIB) ce xpehe y omncery ox 0 no 33,3%. Ctora ce YiMHU Ja Cy HEMXOIHE T0aTHE
KIIMHAYKE TIpOIleNype 3a YTBpHUBaWkE CEH3UTHBHUJUX U  CHEHUPUUHUJUX
OroMapkepa 3a OTKPHBAKE aTEPOCKIIEPO3E Y PAHOM CTaIUjyMy XpOHUYHE 00JIeCTH

OyOpera.
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8. IIPUJIO3HU

8.1. CKPAREHUIIE

ADMA - asymetric dimethylarginin

BMI — eng. body mass index (MHIEKC TenecHe Mace)

BNP- Harpuypercku nentumg

NTproBNP - N-TepmuHaiHu IpOXOPMOH MOKIaHOT HATPUYPETCKOT MENTH/IA
VEGEF - vascularendothelial growt factor

DDAH- numeTnn-nuaMmuHoO -XUApOa3e

DTTI - Doppler Tissue Imaging (TkuBHH J0117I€D)

DDLK - aujacTonna qucdyHKIHja JIeBE KOMOpe

EBCT - enektpoHcKka OUM KOMITjyTepr30BaHa Tomorpaguja
EFLK - ejexkunona ¢pakuuja jgeBe KoMope

GFR-eng. glomerular filtration rate, glomerulska filtracija
XBbb — xponuuna 6onect Oyopera

Hcy - xomonucrenn

FSLK - ¢pakunono ckpaheme jieBe KoMope

IL-1 — unTepneykun-1

IL-6 — unTepseykuH -6

NMK-uHTHMa-Me1ja KOMIUIEKCca Y 3UAy KapoTUIHUX apTepHja
KDIGO - Kidney Disaese Improving Global Outcomes
LVMi- unnekc Mace aeBe KOMOpe

MCP-1 - monocyte chemoattractant protein-1

MDA - MasioHWI U IEX U

MCT - myntucnajc3 Tomorpaduja

NKEF - National Kidney Foundation

PTH- napatupeongHu XOpMOH

RAAS - peHHH-aHTHOTEH3UH-AJIJOCTEPOH CUCTEM

SDLK — cuctonna aucdyHKIIH]ja JIeBe KOMOPE

TGF-B1- transforming growth factor beta

TNFa - hakrop HEKpo3e Tymopa ajnda

TSAT - 3acuheme TpanchepuHa reoxhem

CRAS - xapauno-peHaqHi aHeMHja CHHAPOM

133



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuUKa Koju 60yjy 00 Xxponuure bonecmu 6yopeza

CIMT- carotid intima-media thickness

CREATE - Cardiovascular Risk reduction by Early Anaemia Treatment with Epoetin beta
CRP- II- peakTUBHM IPOTENH

CUAN - Chronic Uric Acid Nephropathy

WHO - World Health Organisation (CBetcka 3npaBcTBerHa Opranuzaiuja)
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8.2. KibyuHa nokymeHTaumjcka nuaigopmaruka

YHUBEP3UTET Y KPAT'YJEBIY, PAKVYJITET MEJUIIMHCKNX HAYKA

K/bYYHA JOKYMEHTAIINJCKA UHO®OPMATHUKA

Pennu 0poj
Nnentupuxanuonn opoj - UbP
Tun nokymenranuje - T/

Tun 3anuca

Bpcra pana - BP

AyTop - AY

Mentop - MH

HacJioB paga

Je3uk myosmkaumje - JII

Je3uk u3soaa - JU

3emsba nyOmkoBama - 311

¥Yike reorpagckxo noapyuje - YI'Tl
I'oguna - I'O

H3nasau - U3

Mecto u aapeca - MC

®uznuku onuc paga - PO

Hayuyna obaacrt - HO

Hayyna qucuunimna - I

IIpeaMeTHa onpeaHHLA / KIbYUHE
peuu - I[1O

VIIK

Momnorpadcka myonukanmja
TexkcTyanHu mTaMIaHA MaTEpH]jall
JlokTOpCcKa aucepranuja

Mununa [lerpoBuh

Hejan IlerpoBuh

Amnanu3za (hakropa pu3nKa 3a pa3Boj
aTepocKIIepo3e KoJ O0JeCHUKA KOjU 00Jy]y 01
XpoHUYHE Oojectu OyOpera

Cpricku (hupunmia)

Cpncku / Earnecku

Cpbuja

ymanuja

2016.

AyTOpCKH pENpUHT

34000 Kparyjesar, CBeto3apa Mapkosuha 69

Hucepranyja uma 132 crpana, 7 noriassba, 68
Tabena u 262 nutupane oudimorpadcke
jenuHuIe

Memunyaa

KnuHunuka v ekciepuMeHTallHa HHTEpHA
MEeIUIINHA, MOAYJ HedpoJioTHja

ATtepockiieposa, OnoMapKepueHA0TeIHE
nucyHKIH]e, HHTUMA Me/IHja KOMIUIEKC,
OyOpexHa crnabocT.

VYBom/umsib:  Jlocamamima =~ MCIMTHBama  Cy
mokKaszajlla Ja je  aTepocKiepo3a  4ecTa,
aCUMIITOMATCKa KOMIUTAKAITH]a XPOHUYHE

Oonectn OyOpera, NMpPUCYyTHa y HEHOM pPaHOM
CTaAWjyMy W TPETUKTOp  j€  TEIIKUX
KapINOBAaCKYJIapHUX KOMILJIHKAIIH]a.

[up Hamme ctyauje je Ouo Ja ce MCTOBPEMEHUM
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onpehuBameM  KOHIIGHTpaluje  Oumomapkepa
eanorenne nuchyakuuje (IL-1, IL-6, TNF-a,
XOMOIIMCTEHH, MAIIOHWJIHAIIEXUT) Y CEepyMy,
MepemeM Ae0/bHe MHTUMA-MeIija KOMILIEKca y
3UIy KapOTHIHUX apTepHja, MPOIEHOM CHUCTOJIHE
U JujactonHe (yHKIMjEe JIeBe KOMOpe cplia,
VIBpAM 3Ha4ya] Kao W CEH3UTHBHOCT U
crneun(UYHOCT OBUX OMOMAapKepa 3a OTKPHBAHE
aTepoCKJIepo3e y PAaHOM CTaJAHjyMy XPOHHUYHE
Oonectu OyOpera. I'ope HaBeleHa HCIUTHBAEmHA
CTBOpHWJIa OW YCJIOBE 3a OTKpUBAaWkE CTaaHjyma
XpoHUYHE Oonectu OyOpera y kome OOJECHUIU
nMajy HajBehu pu3HK 011 pa3Boja aTepPOCKIEpO3e.

Marepujan U MeTo/ie UCTPAKUBAbA!
HctpaxkuBame je  COpPOBEAEHO MO  THUILY
NPOCTIEKTUBHE  cTyauje Tnpeceka Ha 100
OonecHuKa Koju cy mperienann y Kabunery 3a
Hedponorujy BojHOMEOUIIMHCKE  akajaeMuje-
beorpan, xom Kkojux je AWjarHOCTUKOBaHA
XpoHu4Ha Oomnect OyOpera. Y 3aBHCHOCTH O]
CTENeHa jadyWHE TJOMEpYJICKe  (uiITpalmje
OoyleCHUIIM Cy TIOJEJbEHH Yy TeT Tpyma, a
KOHTPOJHY Tpylmy Cy YWHWIM OOJIECHHUIM ca
KITMPEHCOM Kpeatuuuna > 90 ml/min/l,73m’.
Kom cBux OonecHuka je WCIHUTHBAH YTHIA]
crereHa OyOpexxHe (pyHKIMje Ha KOHIIEHTPALHUjy
Onomapkepa €HIOTEeNHE NUCPYHKIHjEe Yy cepymy
[mpoundnamaropuu utokunu (IL-1, IL-6,TNF-
0.), XOMOLIMCTEUH, MATOHWIAHAIICXU], YTHIQ]
KOHIICHTpAIIHje Ouomapkepa EHJIOTEITHE
micyHkuje Ha AeOJbMHY HMHTHMAa-MeIuja
KOMIUIEKCA Y 3Uy KapOTUIHUX apTepHja, YTHIA]
crerieHa OyOpexxHe ¢yHKUHMje Ha JeOJbUHY
MHTUMa-MeMja KOMIUIEKCa y 3UAY KapOTHIHUX
aprepuja, CTeTeH MOBE3aHOCTH
exokapauorpadckux mapaMmerapa CHCTOJIHE H
aujacTonHe (yHKIMje JIeBe KOMope cpua Hu
KOHIICHTpAIIHje Ouomapkepa EHJI0TEITHE
TuCHYHKITH]E.

Pesynratu uctpaxxusama: I'eHepanno, pesynratu
HCIIUTHBAamka YKa3yjy Ha MeljycoOHYy MOBE3aHOCT
KOHIICHTpALIHje O6uomapkepa €H/I0TEJIHE
muchynkuuje 'y cepymy (IL-1, IL-6, TNF-o,
XOMOIIMCTEHH, MAaJOHWITHANIACXUI), [eOJbruHe
MHTUMa-MeJ1ja KOMILJIEKCa Y 3UJy KapOTUIAHHUX
apTepuja, CUCTOJIHE M TUjacToyiHe (QYHKIIH]jE JeBe
KOMOpe cpiia ca crernieHoM (pyHkiuje 0yopera. Ca
omagameM (yHkiuje OyOpera moBehaBa ce
KOHIIEHTpaluja MaJIOHWJIANANIEXUa u
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Yysa ce - HY

Ba:xna nanomena - BH
HUssona - U1

JdaTym npuxBarama TeMe 0/
crpane HHB - /111

Jdarym onopane - 10

XOMOIIUCTEMHa Yy  cepymy. YTBphena je
CTATHCTUYKM 3HadajHa Kopenamuja wusMmehy
KoHIeHTpanuja [L-I w cremneHa OyOpexHe
¢byaknuje (ca omamameM (Qynkumje OybOpera
noBehaBa ce koHneHTpanuja /L-1 y cepymy). Ca
omagameM (¢yHknuje OyOpera mosehaBa ce u
neb/bMHAa WHTUMa-MeIuja KOMIUIEKCa Y 3HIY
KapOTHTHUX aprepuja. Bonecuuru ca
y3HANpea0BajIoM XpOHUYHOM Oosiectu OyOpera
umajy Behu creneH 3ane0sbamba MHTHMa-MEIHja
KOMIUIEKCA y 3UAY KapOTUIHHX aprepuja, y
OJTHOCY Ha KOHTPOJHY TpyIy OOJECHHUKA U TPYITy
OojecHMKa ca OlaXuM OoOJHMIMMa XPOHUYHE
6onectn OyOpera. Cremen QyHkiuje OyOpera
ytude Ha (QyHKIUjy jeBe komope cpua. Ca
omanameM QyHKIHje OyOpera moBehasa ce u 6poj
OoJiecCHUKa ca JAWjaCTOIHOM AUCHYHKIIMjOM JIeBE
KOMope.

300r BeJHMKE YYECTAJIOCTH IaTOJIOIIKUX
BPEIHOCTH OMOMapKepa eHJ0TeIHe TUCPYHKIUje
u Koa OojecHWKa 0€3 aTepOCKICPOTHUYHUX
NPOMEHa, HHHUXOBA TIO3UTUBHA MPEIUKTUBHA
BpeaHOCT (MOTBpAa 000JbEHa) j€ Y KOPEKTHOM
orncery  (80-92,6%), amm je  wmoryhHoct
OTKpHBama OoJieCHHKa 0€3 aTepOCKIECPOTUUHUX
poMeHa OUTHO yMameHa (neratuBHa
MPeIUKTHBHA BpeaHOCT ce Kpehe y omcery ox 0
no 33,3%). Crora ce uMHU Ja Cy HEOIXOJHHU
JIOJaTHU HAMOPW Yy OOJACTH MPETKIMHHYKUX W
KIMHUYKUX WCIHUTHBaka Kako OM ce MpOHAITH
CEH3WTHBHUJU M cHenuduIHuju OMOMapkepu 3a
OTKpHUBAKE aTEPOCKIEPO3€ Y PAaHOM CTaaujyMy
XpoHHUYHE OoJiecTu Oyopera.

3akbydyak: PaHO OTKpUBame aTrepocKiIepo3e
CHpeywio OM W YCIOPHJIO HACTaHAK TEIIKUX
KapJMOBACKYJIapHUX KOMIUIMKAIja KOJ OBHX
OojlecHMKa uuMe OM ce M000JbIIA0 KBAJIHUTET,
JYXKUHA KUBOTHOT BEKa M CMAHIU TPOIIKOBH
Jieueha KaCHUX KOMILTUKAIIN]a.

VY oubmmoreny dakynreTa MEIUIIMHCKAX HayKa,
Yuusep3uteta y Kparyjesity, Cpouja

16.07.2014. rox.
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YnanoBu komucuje - KO

Ilpeacennuk [Ipod. ap Cuexana )Kusanuesuh CumonoBuh,
@akynTeT MEIULIMHCKUX HayKa Y HUBEP3UTETA Y
Kparyjesiy

Yaan ITpod. np Hana IlejuoBuh, dakynret
MEIUIMHCKUX HayKa YHHUBEP3UTETA y
Kparyjesiy

Ynaun [Ipod. ap HAparan JoBanoBuh, MeauiuHcku
¢dakynTer BojHOMeaMIIMHCKE akaemMuje
YHusep3uteTa onopane y beorpany

Ynan [Tpod. ap I'opan daBunoBuh, @akynrer
MEIUIIMHCKUX HayKa YHHUBEP3UTETA y
Kparyjesiy

Ynan Hou. np Tamapa [/Iparosuh, Meaumuacku

¢dakynTer BojHoOMenMIIMHCKE akaemMuje
YHusep3uteta onopane y beorpany
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8.3. Key Words Documentation

UNIVERSITY OF KRAGUJEVAC, FACULTY OF MEDICAL SCIENCES

KEY WORDS DOCUMENTATION

Accesion Number - ANO
Identification number - INO
Document type - DT

Type of record — TR
Contens code - CC

Author - AU

Menthor - MN

Title - TI

Language of text - LT
Language of abstract - LA
Country of publication - CP
Locality of publication - LP
Publication year - PY
Publication place - PP
Physical description - PD

Scietific field - SF
Scientific discipline - SD
Subjest / Key words - SKW

UDC
Holding data - HD

Note - N
Abstract - AB

Monographic publication
Textual material, printed
Ph.D. Thesis

Milica Petrovié¢

Dejan Petrovié¢

Analysis of risk factors for the development of
atherosclerosis in patients with chronic kidney
disease

Serbian

Serbian / English

Serbia

Sumadija municipality

2016

34000 Kragujevac, st. Svetozar Markovic 69

Thesis contains 132 pages, 7 chapters, 68 tables,
and 262 citations

Medicine
Experimental and clinical interna medicina

Atherosclerosis, biomarkers of endothelial
dysfunction, intima-media complex, renal failure.

Library of Faculty of Medical Sciences, University
of Kragujevac, Serbia

Background/Aim: Recent studies have shown that
atherosclerosis is common and  often
asymptomatic complication of chronic kidney
disease, present in its early stages and is a predictor
of serious cardiovascular complications.

The aim of our study was determination of the
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concentration of biomarkers of endothelial
dysfunction (IL-1, IL-6, TNF-a, homocysteine,
malondialdehyde) in serum, measuring the intima-
media thickness of the carotid artery wall and
assessment of systolic and diastolic left ventricular
function, and determination of the importance,
sensitivity and specificity of these biomarkers for
the detection of atherosclerosis in the early stages
of chronic kidney disease. The above tests also
would create conditions for the detection the stages
of chronic kidney disease in which patients are at
greatest risk of developing atherosclerosis.

Materials and methods of research: The study was
conducted as a prospective cross-sectional study in
100 patients with chronic kidney disease, examined
in the ambulatory department of Nephrology
Military Medical Academy of Belgrade.
Depending on the level of GFR, patients were
divided into five groups. Control group consisted
of patients with a creatinine clearance > 90
ml/min/1.73m2. In all patients, the influence of
renal function on the degree of concentration of
biomarkers of endothelial dysfunction
[proinflamatory serum cytokines (IL-1, IL-6, TNF-
a)], homocysteine, malonildialdehid, the impact of
the concentration of biomarkers of endothelial
dysfunction in the intima-media thickness of the
carotid wall artery, the influence of the degree of
renal function on the intima-media thickness of the
carotid artery wall, and the corelation of
echocardiographic parameters of systolic and
diastolic ~ left  ventricular  function  and
concentrations of biomarkers of endothelial
dysfunction were investigated.

Research results: Overall, the our results indicate
the connection between concentrations of
biomarkers of endothelial dysfunction in serum
(IL-1, IL-6, TNF-a, homocysteine,
malondialdehyde), intima-media thickness of the
carotid artery wall, systolic and diastolic left
ventricular function with the degree of kidney
function. With the decline of renal function, there
is increases in concentration of malondialdehyde
and serum homocysteine. Also, there is a
statistically significant correlation between the
concentrations of IL-1 and a renal function (with
declining  kidney function increases the
concentration of IL-1 in serum). With declining
kidney function, there is also a increase of the
thickness of the intima-media complex in carotid
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Chairman

Member
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Member

Member

arteries. Patients with advanced chronic kidney
disease have a higher degree of thickening of the
intima-media wall in the carotid arteries, compared
with the control group and the group of patients
with milder forms of chronic kidney disease. The
degree of renal dysfunction affects the function of
the left ventricle of the heart. Decrease of renal
function increases the number of patients with
diastolic dysfunction of the left ventricle.

Due to the high incidence of pathological levels of
biomarkers of endothelial dysfunction in patients
without atherosclerotic lesions, their positive
predictive value (confirmation diseases) is in the
correct range (80 to 92.6%), but the ability to
detect patients without atherosclerotic lesions is
reduced significantly (negative predictive value is
in the range of 0 to 33.3%). Therefore, it appears
that additional efforts are needed in the field of
preclinical and clinical studies in order to find a
more sensitive and specific biomarkers for the
detection of atherosclerosis in early stages of
chronic kidney disease.

Conclusion: Early detection of atherosclerosis
would prevent and reduce the occurrence of serious
cardiovascular complications and improve the
quality, length of life and reduce the cost of
treatment of late complications in these patients.
16.07.2014.

Prof SneZana Zivanéevié Simonovié, Faculty of
Medical Sciences, University of Kragujevac

Prof Nada Pejnovi¢, Faculty of Medical Sciences,
University of Kragujevac

Prof Dragan Jovanovi¢, Medical Faculty of
Military Medical Academy, University of Defence,
Belgrade

Prof Goran Davidovi¢, Faculty of Medical
Sciences, University of Kragujevac

Doc Tamara Dragovi¢, Medical Faculty of Military
Medical Academy, University of Defence,
Belgrade
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8.4. UnenTH(PUKALMOHA CTPAHUIIA JOKTOPCKE AUCepTAIIA]e

1. Aymop

Mme un npesnme: Mumnuna [letposuh

Jlatym m MecTo pohema: 25. HoBeMOap 1964. ron. y Ty3mm, buX

Cagamme 3anocneme: Crnenyjanucta UHTEpHE MeannuHe-Hedponor, Knunuka 3a Hedpomorujy
BojHomenuimacke akanemuje y beorpaay

11. Jlokmopcka oucepmanuja

Hacnos: Ananm3a ¢akTtopa pyu3uKa 3a pa3Boj aTepOCKiIepo3e KoJ O0ojecHuKa Koju 00iryjy
01 XpoHHYHE Oojectu Oyopera

Bpoj crpannna: 132

bpoj Tabena: 68

bpoj 6ubamorpadckux nomaraka: 262

VYcraHoBa u MecTo rae je pan uspahen: Bojuomenunmncka akagemuja, beorpan, Cpouja (KaOuner
3a He(ponorujy, MacTuTyT 3a OMoxemujy, IHCTUTYT 3a eKcriepuMeHTaTHy MeaunuHy, KinHuka 3a
KapAMOJIOH] y-KapHOJIoIIKa PYHKIMjCKA qujarHocTika U KiIMHKKA 32 HEYypOJIOTH]Y).

Hayuna obnact (YIK): Meaumuna (KnmuHudka 1 eKCepUMEHTATHA WHTEPHA METUITHHA-MOTYJT
Hedpooruja).

Menrop: Ilpod. np Hdejan Ilerposuh

1II. Oyena u oobpana

Hatym npujase teme: 09.06.2014. rox.

Bpoj omnyke u naTym npuxsarama gokTopcke auceptanuje: 01-6732/3-5 o 25.06.2014. ron.

Komucwuja 3a onieHy HoJJoOOHOCTH TeMe U KaHAUIaTa;
IIpod. ap [ejau ITerpopuh

[pod. np Aparan JoanoBuh

[Ipod. np I'opan HaBugosuh

Kowmmcwuja 3a omeHy TOKTOPCKE AMCEpTaIIHje:
[Ipod. np Cuexana XKuanueBuh CumonoBuh
[Tpod. np Hana IlejaoBuh

[Ipod. np Aparan JoBanosuh

[Tpod. np I'opan JlaBunosuh

Jou. np Tamapa JIparosuh

Kowmucyja 3a onOpaHy TOKTOpCKe AucCepTalHje:
[Ipod. np Cuexana XKuanueBuh CumonoBuh
[Tpod. np Hana IlejaoBuh

[Ipod. np dparan JoanoBuh

[Tpod. np I'opan JlaBunosuh

Jou. np Tamapa JIparosuh

Jlatym onOpane nmucepranyje:
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8.5. buorpadmuja ayropa

HOp Mwmmna IlerpoBuh, cnemujanucta WHTEPHE MEIUIIMHE, CYOCHEIMjaaucTa
Hedposor, cTanHo je 3amnocineHa y Kmuuuimm 3a nHedponorujy BMA on 2005. roaune.
[Mxoncke 2011/2012. rox. ymucana je MOKTOPCKE akaJeMCKe cTryauje Ha DakynTeTy
MEIWIIMHCKUX Hayka YHHUBep3uTera y KparyjeBily, Ha mpeIMeTy eKCIepUMEHTAIHA U
KIIMHAYKa WHTEpHA MEIUIMHA, MOoAyl Hedposoruja. Tema ITOKTOpCKE aucepTailuje
KaHIuIaTa IOJA Ha3MBOM ,AHanmu3a (akTopa pU3MKa 3a Pa3BOj aTEPOCKIEpo3e KOJ
OonecHuka koju 0omyjy oa XpoHudHe Oojiectu OyOpera mpuxsahena je 2014. rogune Ha
dakynTeTy MEAMIIMHCKUX HayKa, Y HUBep3urtera y Kparyjesiy.
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8.6. bub.aimorpadmuja pagosa ayropa

Cnucak o0jaB/beHNX pafoBa (IPONUCAHM MUHMMAJIHU YCJIOB 32 00pPaHy JOKTOpPCKe
aucepraumje)

A) Paa rae je npBu aytop y yaconucy oa Melh)ynapoaHor 3nagaja

1. Petrovi¢ M, Rabrenovi¢ V, Stamenkovi¢ D, Vavi¢ N, Kovacevi¢ Z, Ignjatovi¢ Lj, et al.
Specificities of transplantation of kidneys procured from donors with situs inversus totalis-
Case report and review of the literature.Vojnosanit Pregl 2015; 72(1): 63-7.

2. Milica Petrovié, Aleksandra Grdini¢, Dubravko Bokonji¢, Violeta Rabrenovi¢, Svetlana
Anti¢, Brankica Terzi¢, DuSica Stamenkovi¢, Zoran Staji¢, Dejan Petrovi¢, Ljiljana
Ignjatovi¢, Janko Pejovi¢, Dragan Jovanovi¢. Blood concentrations of B-type natriuretic
peptide and N-terminal prohormone B-type natriuretic peptide as markers of left ventricle
diastolic function in patients with chronic renal failure. Vojnosanit Pregl 2016; DOI:
10.2298/VSP151019079P.

b) PagoBu mramnanu y yaconucuma o melhynapoanor 3nagaja

1. Ignjatovi¢ Lj, Jovanovi¢ D, Kronja G, Duji¢ A, Mari¢ M, Ignjatovi¢ D, Hrvacevi¢ R,
Kovacevi¢ Z, Petrovi¢ M, Elakovi¢ D, Marenovi¢ T, Luki¢ Z, Trkulji¢ M, Stankovi¢
B,Maksi¢ b, Butorajac J, Coli¢ M, Draskovi¢-Pavlovi¢ B, Kapulica-Kulji¢ N, Draskovi¢
N, Misovi¢ S, Stijelja B, Milovi¢ N, Tosevski P, Filipovi¢ N, Romi¢ P, Jevti¢ M,Draskovi¢
M, Vavi¢ N, Rabrenovi¢ V, Pauni¢ Z, Radojevi¢ M, Bjelanovi¢ Z, Tomi¢ A, Aleksi¢ P,
Kosevi¢ B, Mocovi¢ D, Bancevi¢ V, Magi¢ Z, Vojvodi¢ D, Balint B,Ostoji¢ G, Tuki¢ L,
Murgi¢ J, Pervulov S, Rusovi¢ S, Sjenici¢ G, Vesna B, Milavi¢-Vujkovi¢ M, Jandri¢ D,
Raicevi¢ R, Mijuskovi¢ M, Obrencevi¢ K, Pilcevi¢ D, Cuki¢ Z, Petrovi¢ M, Petrovi¢ M, et
al. Living unrelated donor kidney transplantation-a fourteen-year experience. Vojnosanit
Pregl 2010; 67 (12): 998-1002.

2. Terzi¢ B, Maksi¢ D, Skuleti¢ V, Piléevié D, Mijuskovi¢ M, Cuki¢ Z, Obrenéevié K,
Petrovi¢ M, Tadi¢-Pil¢evi¢ J, Petrovi¢ M. Myeloma multiplex with pulmonary
dissemination. Vojnosanit Pregl 2014; 71(6): 596-9.

3. Violeta Rabrenovic, Zoran Mijuskovic, Slobodan Marjanovic, Milorad Rabrenovic,
Dragan Jovanovic, Svetlana Antic, Ljiljana Ignjatovic, Milica Petrovic, Dejan Pilcevic.
Kidney failure as an unusual initial presentation of biclonal gammopathy (IgD multiple
myeloma associated with light chain disease) - A case report. Vojnosanit Pregl 2015;
72(2): 196-9.
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OBPA3AL 1.
W3jasa o ayTopcrey

Mt .%&Lp‘r&qu

MoTnucaHu-a

6poj ynuca 1% ] 2671 4
Hzjasyjem
Aa je AeKTOpCKa gucepraunja noj HacoBoM
Nonwya Op e PUAUKE e penbd a@iopocmntpone Kot
b Q b AbdMT . g bag cld Za

*  pesynTaT CONCTBEHOr UCTPAXMBAYKOr paaa,

* 13 NpesIoKeHa gucepraumja y uenuMHu Hu y AenoBuMa Huje Buna npeanoxeda 3a
nobujarbe 6MNC  KoOje AUNAOME npeMa  CTYAWICKMM  nporpaMmma  Apyrux
BUCOKOIWWKONCKNX YCTAHOBA,

® [1a Cy pe3y/NiTaTh KOPEKTHO HaseAeHn n

e /1@ HUCAM KPLUINO/Na ayTOPCKa NPaBa W KOPWUCTUO WHTENEKTYanHy CBOJUHY APYruX
nvua.

NMornuc ayropa

: L. b v/ .
¥ Kparyjesuy, 05 6 LJ %WM%{;/
7

145



Ananuza paxmopa pusuxa 3a pazeoj amepockiepose Koo 601ecHuKa Koju 60.1yjy 00 Xxporuute 6orecmu 6ybpeea

OBPA3AL 2.

M3jasa 0 MCTOBETHOCTH WITAMNAHE U ENEKTPOHCKE BEP3nje AOKTOPCKOr paga

MMe u npesume ayTopa J/(MMW?\Q/ \Qj},«bréue\— Yinentel

B{)(;J ynuca T '??ﬂ-l Lon1 T i e oo
Cryamjcku ﬂporpaM JMB’VLM U Pulx MMQ[? Lt YA -

Hacnos pana M",ELM’;AM»M 1AL %é p<3bwy cwn'woc“mp )ﬂ%ﬁ% kel j

MeHTOp MQ{,’M fm;: B & B el pso i ot adg »’Z

MoTnucaHn _ __JWM%O ?wa)%u(?’ o

“3jas/byjeM Aa je wWrTaMnada eepavia MOr [OKTOPCKOr paja UCTOBETHa eNeKTPOHCKO]
Bep3njn  Kojy cam npepao/na 3a objaswbuBare Ha  noptany  OwrnranHor
penozuTopujyma YHusepautera y Kparyjeeuy.

[oseorbasaM ga ce ofjaBe MOju NMYHK NoJaun Be3laHu 3a AoOMjarke akaAeMcKor 3Barba
AOKTOPa Hayka, Kao WTo Cy MUMe U Npe3suMe, roavHa u Mecto pohera u gatym onbpaHe
pana.

OBY NU4HK NOAAUN MOry ce 06jaBuTi Ha MpEeXHuUM CTpanvuama gurutrante dubnuoreke, y
eneKTPOHCKOM KaTanory v y nybnukaumjama Yuusepauteta y Kparyjesuy.

Mornuc ayropa

Y Kparyjesuy, (%r /1’2 MN@, w\l{
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OBPA3AL 3.

Mzjasa o kopuwhermy

OsnawhyjeM YHUBep3uTeTeKy 6ubNMOTEKY fa y [AUruTantdn penosutopujym YHuBepsuTeTa

y Kparyjesuy yHece MOjy AOKTOPCKY Avceprauujy noj HacnoBoM:
ﬂﬁ_ QDU 30 OPUKLONC.  had3uxB, NS, MW_M&’;?_@Q@W@M@
topt  Somply g o 2V RIS SopecBu _HyIMLA .

Koja je Moje ayTopéxo afno. S

Oucepraumnjy ca csumM NpUNosKMa npegac/na cam y e/leKTPOHCKOM dopMaTy NoroAHOM 3a
TPAjHO apxuBuparse.

Mojy AOKTOPCKY AucepTauunjy noxpareeHy y [urnTantu pero3uTopujym YHusepauteta y
Kparyjesuy MOry Aa KOpPWCTE CBM KOju nowtyly oapeaGe caapxaHe y opabpaHoM TNy
nuuerue Kpeatuere 3ajegruye (Creative Commons) 3a Kojy cam ce oany4uo/na.

1. AyTOpCTBO
2. AYTOpCTBO - HEeKoOMepUunjanHo
AyTOPCTBO - HEKOMeEpUuMjanHo - 6e3s npepaje
4, AyTOPCTBO — HEKOMEPUMJaNHo ~ AeNnT NOA UCTUM YC/ioBUMA
5. AytopcTeo ~ Ge3 npepape
6. AyTOPCTBO = AENUTH NOA UCTUM YCNOBUMa

(MONWMO Aa 330KPYKUTE CaMO jeAHy 04 WwecT nonyhernx nuueHun, Juju je KpaTak onuc
Aat je Ha obpacly 6poj 4.).

Mornwc ayropa

Y Kparyjesuy, __ g_g__/li_w'?fw,g“ﬁz;

147



