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Yobany  A.B. OcoOAMBOCTI  MOEJHAHOTO  MEpPedIry  XPOHIYHOIO
OOCTPYKTHUBHOI'O 3aXBOPIOBAHHS JIETE€Hb Ta 1MIEMIYHOT XBOPOOU ceplls: 3anajibHl Ta
MpOTHU3aNaibHI MEXaHI13MHU, METa0o0JI3M OKCHAY a30Ty Ta iX MEIMKaMEHTO3Ha
Kopekuis. — KpamiikariiitHa HaykoBa npars Ha MpaBax PyKOIHKCY .

Jucepramis Ha 3A00yTTS HAyKOBOIO CTYNEHS JgokTopa (Quiocodii 3a
cnemianbHicTIO 222 — Memmumna (22 OxopoHa 300poB’sl). — ByKOBHMHCBHKHIA
nepxaBHU Mennuanid yHiBepeuteT MO3 Ykpainu, UepHisui, 2023,

[Toennanuii mepedir imemiunoi xBopoOm cepus (IXC) Tta XpoOHIYHOTO
OOCTPYKTMBHOTO 3axBOproBaHHs JiereHb (XO3JI) € cepilo3HMM BUKIMKOM
MEMIMHA ChOTOJICHHS, SKUI MPU3BOANUTH 0 CYTTEBOIO 3HWKCHHS SKOCTI JKUTTA,
3017IBIICHHS. YaCTOTH 3aroCTPeHb 000X HO30JIOTIM 1 rocmitani3aiiii, 3poCTaHHs
COLIAJIbHO-€KOHOMIYHMX 30MTKIB, a TOMY, BUMAarae rimMOOKOr0 PO3yMIHHS HOro
NATOTCHETHYHUX ~ OCOONMBOCTEH  (CMCTEMHOTO  3alajcHHs, CHAOTEIAIbHOI
IUCQYHKIII, TINOKCEMIi, PEMOJEIIOBAHHS CEpLs, OKCHIAHTHOIO CTpecy) Ta
PO3pOOKH ONTHUMAIILHUX CTPATEriil JIarHOCTUKK Ta JIIKYBaHHSI.

Hucepramiiina poOoTa Po3rasgac  KIIHIKO-NATOTEHETUYHI  OCOOJMBOCTI
noegHaHoro nepebiry IXC ta XO3JI 3 (QokycyBaHHsIM Ha 3anajibHAX Ta
NPOTU3ANATBHUX MEXaH13Max, eHAOTEMANbHIN AUCPYHKIIT Ta MOKITUBOMY MOLIYKY
BaplaHTIB IXHbOT KOPEKIIIi.

[Tommpenicte XO3JI B Ykpaini 3a JaHUMU OPIMIAHOI CTATUCTUKN CKJIAAa€e
2969,1 na 100 Trc. 1OpoCaOTO HAcENEeHHS, TOOTO 2.9 %. AJie 3a JTaHUMU HAYKOBUX
JOCIPKEHb TOKA3HUK 3HAYHO BUIIMI — B cepeHbOMY Bia 8 10 22 % oci0 crapiie
40 pokiB xBopitoTh Ha XO3JI [21, 24]. CBITOBI AOCIHKEHHS TAKOXK JEMOHCTPYIOTh
BUIIlI TOKA3HUKHU MOMUPEHOCTI JaHOT maroorii — Ha piBH1 10 % cepen ocid crapiie
40 pokiB Ta pi3ke 3pocTaHHs nmommpeHocTi (10 20 %) cepen ociO BikoM noHax 70
pokiB [71, 257].

[Toennannss IXC Ta XO3JI B mamieHTIB CTapIIAX BIKOBMX TPYIl CTae
0CcOOMBOIO TPOOJIEMOKD Yepe3 BIKOBI 3MIHM B KapAlOpECHIpaTOpHOMY amapari

(llIeMIYH1 MOPYLICHHS Ta apTeplajibHa TIMOKCEMIs NPHU3BOJAMTE 10 TKAHWHHOI



rinokcemMii, (JOpMyBaHHs JIETEHEBOI apTeplajibHOT TINEPTEH31i, PEMOAECITIOBAHHS
MIOKapJa 3 MOJAJIbUIMM PO3BHTKOM JIETEHEBOI Ta CEPUEBOI HEAOCTATHOCTI), SK1
CIPUSIOTh PO3BUTKY JaHWX 3axBoproBaHb. Henmocrtarns miarnHoctuka XO3JI y
NALIEHTIB 3 MONEPEIHBO iICHYIOUMM [XC € yacTUM SBUIIEM B KITIHIYHIA MPaKTHLI
JKapiB BHYTPIIIHBOT MeqUIMHA. LI cuTyanis 00yMOBJIEHA PSIIOM YHHHHKIB. CXOKI
CUMNTOMHU 000X 3aXBOPIOBAHB (3aIMIIKA, 3HWKEHHS MTPALE3AATHOCTI, MOTIPIICHHS
TOJIEPAHTHOCT1 0 (PI3MYHMX HABAHTAKEHb), IO MOXKYThb HE AaCOLIIOBATUCS 3
BUHUKHCHHSM HOBOTO HO30JIOTTYHOTO CTaHy, a TakKoXX (POKyCyBaHHs yBaru
NaieHTiB Ta MEAWMYHMX (axiBIIB HA JIKyBaHHI CEPLEBUX Ta META0OJIYHHMX
npo0sieM, 00X0A94M yBarow cTaH JjiereHb. [IpoOiieMa HECBOEYACHOI 1arHOCTHKH
XO3JI Ha ¢oHI NONEPEAHBO ICHYOUNX 3aXBOPIOBAHB CEPLEBO-CYIMHHOT CUCTEMH B
3aranbHIi MONyJsli 3aIMIIAETHCS HEBUPILIEHOKO SIK B YKpaiHi, TaK 1 B CBITI.

B nmucepraniiinii poOOTI MICTATBCA PE3YJAbTaTH TEOPETUYHOIO AHAMI3Y 1
MPAKTUYHOTO BUPINICHHS BHINE3rajaHoi mOpodiemMu, a camMe MNiABUIICHHS
€(PEKTUBHOCTI JIArHOCTUKM Ta JIKyBaHHS TNAIlIEHTIB, SKI CTPaKJAlOTh BIJ
noeananoro nepediry [XC ta XO3JI. Lle nocsarHyTo 3aBassKM BABYEHHIO KIITHIYHUX
Ta TATOrCHETHYHMX OCOOJIMBOCTEN LBOro AYyETY 3aXBOPIOBAHb YEPE3 MPU3MY
3aMajJbHUX Ta NPOTU3ANATBHUX MEXaHI3MIB Ta iX BIUIMBY HA €HAOTENAIbHY
JUCQYHKIIIIO, a TAKOK BITPOBALKEHHS MEBAOHIIO T AOAATKOBOTO BUKOPHCTAHHS
y CKJIal komiieKcHoi ctanaaptHoi Tepamii [XC ta XO3JL.

['070BHOKO METOK HAIOrO AOCHUKEHHS OyJIO MiJABHIIEHHS €(PEKTUBHOCTI
miarHoctrku XO3J1 y narienTiB, ki cTpaxaaroTs Bix IXC. Le nocsaranocs msxom
KJITHIKO-()YHKI[IOHAJIbHOTO OOCTE)KEHHSI MOKA3HHMKIB (PYHKIII CEpLEBO-CYIMHHOT
CUCTEMH, JWXAIBHOI CHCTEMHM Ta NApPaMETPIB SKOCTI SKUTTA. JlOCTIIKEHHS
CHPSAMOBYBAJIOCS HA MIABUILNECHHS €(PEKTHBHOCTI JIarHOCTHKM Ta KOPEKLIO
BIIXWIEHb (DYHKIIOHATBHOTO CTaHy JIETEHb, CEPLS Ta EHAOTENIIO CYAMH, a TAKOXK
HA OL[IHKY CUCTEMHOI 3ananbHOi BiAmoBial y manieHTiB 13 XO3JI Ta IXC, B
3QJIEKHOCTI1 BIJ PIBHS CUPTYiHy-1.

JUTs TOCATHEHHS! MOCTABICHOI METH BUKOPHUCTOBYBAJIM HACTYIHI METOIU

NOCITIDKEHHSA, 3arajiIbHOKJIIHIYHE OOCTEKEHHSA 13 BHU3HAYEHHSIM OCHOBHHX
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NOKA3HUKIB CEPLICBO-CYAMHHOI T IUXAIBHOT CHCTEM, AaHKETYBAHHS MALIEHTIB AJIsI
ouinkn cumnToMiB XO3JI: 3a MOAM(IKOBAHOK HIKAJIOK TSHKKOCTI 3aUILKH
MeauuHoi aocaiaHuipkoi pagn (mMMRC) ta Tectom 3 ominku XO3JI (1 CAT),
BU3HAUEHHS MapaMeTpiB SKOCTI KUTT (S10K) 32 MI>KHAPOTHUM ONUTYBAJTbHUKOM St.
George's Respiratory  Questionnaire  (SGRQ). Takoxkx BHKOPUCTOBYBaIN
THCTPYMEHTAJIbHI METOM: crmiporpadiro — Ui BU3HAYCHHS NMOKA3HUKIB (YHKIT
30BHIIIHBOr0 auxaHHs (D3]1), exokapaiorpadiro (ExoKI') — 3 METOKO BUBYCHHS
CTPYKTYPHO-(PYHKIIIOHAJILHOTO CTaHy CepIsl; IMYHO(PEpMEHTHI Ta Ol0XIMIYHI
nocimipkeHHs.  OTpuMaHi  pe3yjbTaTH  AHATI3YBAJIM  3arajibHO  MPUHHATUMHA
CTATUCTUYHUMH METOJIAMHU.

B nepiog pemicii y xBopux Ha XO3JI 3 cynytHim IXC Ta 6€3 HbOro
30epiraeTbCs psa TUMOBHX JUIsl 3aXBOPIOBAHb OPraHiB JUXaHHS CKapr, OCHOBHUMH
3 IKUX OyJH: 3aJMIlKa; Kallelb, BIAYYTTS PUTIAHOCTI 1 CKyTOCT1 y TPYAHIA KIITI,
MOraHa TOJICPAHTHICTh J0 (PI3UYHUX HABAHTAXKCHB, OPYIICHHS CHY.

VY mnanientiB 3 noemgHaHuM nepedirom I[XC ta XO3JI nepuiodyeproro
3MIHIOETBCSI XapakTep 1 IHTEHCUBHICTh 33JMIIKKM. BOHA HAOyBae 3MINIAHOTO
XapakTepy, BIAMIYAOTh YacTIilll €Mi30/1d MOTIPUICHHS 3aUIIKK Y HIYHUH Yac, 110
NPU3BOJUTH IO MOPYLIEHHS SKOCTI CHY 1 HIYHOTO BIIMOYMHKY Mali€HTIB. TpeTnHa
MAIIEHTIB 13 TOETHAHHSM HO30JIOT1i BUSIBJISUTA Y c€0€ 03HAKKU OCHIOMHOE, 1110 MOXKE
CIIyTYBaT! KITHIYHOK O03HAKOK JAHOrO CTaHy. TakoXk, y MAL€HTIB 3 NOE€THAHUM
nepediroM 3axBOPIOBAHb BIJ3HAYAIUCH CTIMKINI 1 CYTTEBINI SBHUINA JUXAJTBHOI
HEAOCTATHOCTI, IO BUSBIISIFOTHCS MPU IEPBUHHOMY OTJISIAL.

[Tpu po3BuTKy 1 nmporpecyBanHi XO3JI y naii€HTiB 3 NONEPEAHBO ICHYHOUUM
IXC ¢axrt mnocwieHHd 3aguiiKi HaOyBae 00 €KTHBHOIO IMiATBEPIKEHHS
(3611beHHs nokazHruka MMRC Ha 39,0 % nopiBHsAHO 3 1aHUMU XBOopuX Ha XO3J1
1 B 2,5 pa3u - NOPIBHAHO 3 pe3yapTaTamu B rpymi [XC), vacriiie BUSBISIOTHCS 1
IHTEHCHBHIILIE MPOSIBISIIOTh ce0€ CKYTICTh IPyaAHOI KIMTKKA (Ha 50% MOPIBHIHO 3
rpynoro XO3JI, (p<0,05) ta B 3 pasm mnopieasHO 3 rpynnow IXC (p<0,09)),
nopyueHHss cHy (Ha 40% mnopiBHsHO 3 rpynoro XO3JI, (p<0,05) ta B 3 pasm

nopiBHsiHO 3 Tpynow [XC (p<0,05)), oOMEKEHHS NEPEHOCUMOCTI (HIZUUHHUX



HABAHTA)XCHb, SIKI MPU3BOIATH Y MIACYMKY [0 JOCTOBIPHOTO 1 CYTTEBILIOTO
NOPYIIEHHS SIKOCT1 >KATTS XBOPHUX (3pocTanHs iHAekcy SGRQ B Gnowui onutyBaHHs
“aktuBHICTE Ha 19,0%, “BmmB” Ha 26,4%, “cumnromu’ Ha 8,3%, 3arajbHuUii
paxyHok - 20,3%). Lle moxxe OyTu MOB's3aHe 3 CUHEPriYHUM €(PEKTOM 000X
3aXBOPIOBAHb, KOJIA B3aEMOJIS PI3HUX JIQHOK NATOreHe3y MNPU3BOIUTH [0
3aroCTPEHHS KIIHIYHUX MPOSIBIB Ta MOTIPIIEHHS SIKOCTI KUTTS MALIEHTIB.

VY mauienTiB 13 moeaHanuM nepedirom [XC ta XO3JI xapakTepHi NEBHI
0COOJIMBOCTI BHYTPIIHBOCEPLIEBOI NEMOJMHAMIKH Ta CTPYKTYPHOi mepeOyaoBH
miokapaa. [lamienty 13 noegnanusM [XC ta XO3J1 MaroTh 3MIHU MpaBUX BIALUTIB
CEpIls, IO BIAPI3HAKOTH iX B MAallleHTIB 3 1307b0BaHUM mepedirom XO3JI,
130;1b0BaHUM Tiepedirom [XC Ta rpynor KOHTPOJIO, a caMe JOCTOBIPHO OUTBIIMIMA
po3mip I (p<0,05) ta I (p<0,05). HaBeneHi naHi miaTBEPIKYOTh (POPMYBaHHs
cuHapoMy B3aeMHOro o0TskeHHs [XC ta XO3J1 3a yMOBH iX MO€AHAHOTO Mepediry
Ta 3 TOJAIBIIAM PO3BUTKOM JIETEHEBOTO CEPLSL.

VY xBopux Ha XO3JI y noennanni 3 XKC BiAMIYAIUCA O3HAKW KJITHIYHO
3HAYMMOTO MMiIBULICHHS aKTHBHOCTI HU3bKOTHTEHCHBHOTO CUCTEMHOTO 3aMalbHOTO
OPOLECY, IO MPOSBISIETbCA 3pocTaHHsM Ha 65,0% piBass hsCRP mnopiBHsHO 3
rpynoro [XC Tta 85,0% mnopiBHsiHo 3 rpynor XO3JI i Moke COpUsTA MIBUAIIIA
MPOrpecii y HAX aTepoCKIEPO3y, AUCTIMIASMIT Ta €HAOTEMANIBHOT JUCYHKIIIT.

Sk 3a XO3JI, Tak 1 3a [XC BusABNSETHCS MIABUIICHHS PIBHS Y KPOBI XBOPUX
eNOS/NOS3 (Ha 91% 1 B 2 pa3u BIANOBIIHO) MOPIBHIHO 31 3I0POBUMHU OCOOAMH
TOTO K BIKY 1 CTaTi, MPY LIbOMY O1JIbIIA TPUBAIICTH 3aXBOPOBaHHS sk 32 XO3J1, Tak
13a IXC acouiroerses 31 30u1bmeHHsM piBHS eNOS/NOS3 B kpoBi. Lle sBuiie Mmoxe
po3rysaaTucs K crnpoda amantanii A0 3MIHEHOI PEAKTHBHOCTI €HAOTENII0 3
KOMITICHCATOPHOKO ~ TINEPHPOAYKIIED  €H3UMa Ui [OJOJIaHHS  MNpPOsBIB
enaoTemanbHoi aucyHnkuii. [1o mipi mporpecyBanns XO3JI Big KIIHIYHOT TPyNH
A 1o E pieenp eNOS/NOS3 3poctae Ha 28.3%, 110 MOXE CBIIYUTH TPO HE
BUYEPIIAHl [0 KIHIS BIJHOBJIIOBAIBHI PE3€PBH HABITh HA BAXKKUX CTadisIX

3aXBOPIOBAHHS.



Komop6igne moeananns [XC ta XO3JI xapakrepu3yeTbes CyTTEBIIIAM
MOPYIIEHHSIM (DYHKIIA €HAOTEI1I0, KOMIIEHCYBAaTH SIKI BHKJIOYHO 3a PaxyHOK
eNOS/NOS3 He BmaetTecsi. KoHIEHTpallisi JaHOTO €H3UMY B KPOBI € BHILOK Ha
79,1% 3a NOKA3HUKM 30POBUX JIFOACH, aje MEHIIOK 3a mokasHuku npu XO3JI Ta
IXC.

V¥ xBopux Ha [XC, XO3JI Ta ix noeqHanHs BijzHavyamu Ha 46,4% , 57,4% 1
81,6% BiINOBIAHI HUXKYHHA PIBEHb CUPTYIiHY- 1 MOPIBHSHO 3 KOHTPOJIBHOK IPYIOKO.
HaiiGinpmmii loro BMICT y KpoBi BaacTuBHid 1y XxBopux Ha IXC: Bin OyB Ha 20,6%
BULIMM TOPIBHSHO 3 pe3yipTatoM XBopux Ha XO3JI Ta nepepuiryBaB Ha 65,5%
BMICT CUPTYiHy-1 y KpOBI MAIlIEHTIB 3 MOEAHAHOO NMATOJIOTIED. BMICT cuptyiny-1
y kpoBi xBopux Ha XO3JI ta [XC 3meHmyerbea Ha 16,5% 1 Ha 14,5% T1a 30,2%
BiANOB1AHO 1pH [XC mo mipi 30UIBIIEHHS TPUBATOCTI 3aXBOPKOBAHHS, & TAKOK HOTO
MPOrpeCcyBaHHs 31 30LIBIICHHSM CTYMECHS BAYKKOCTI.

HaykoBa HoBH3Ha oTpuMaHuX pe3ynabTaTiB. [lormmubieHo HayKoBi naHi
CTOCOBHO KJIHIYHOrO nepebiry noeananoro nepediry IXC ta XO3JI. Bnepuie
JOOCHKEHO KOHTHHIEHT, y skoro XO3JI po3uBaeTbcs Ha (POHI MOMEPEAHBO
icHyrouoi IXC, Ta oOmaBa 3axBOprOBaHHS NepeliraroTh Ha (HOH1 MPOKUBAHHS
XBOPUX B EKOJIOTTYHO CIPUATIMBOMY PeTioHl. [1oka3aHo, nio 3a uX yMOB OJIHIELO 3
panHixX o3HaK po3BuUTKYy XO3JI Ha ¢oHi nonepeanbo icHyrouoi [XC € gactimm i
IHTEHCHBHIIII CKAPry HA 33JAMILIKY, TPOSIBH OCHIOMHOE, CTIHKILII 1 CYTTEBIII SBHINA
INXanbHOI HEAOCTATHOCTI, MOPYIICHHS CHY, 3MEHIICHHS €HEPrii 1 SKOCTI )KATTS B
UIOMY.

Bceranosneno, mo namieHtam 3 noegHanuMm nepebirom IXC ta XO3JI
OpUTaMaHHl OUTbII BHPAXKECHI CTPYKTYPHO-(QYHKIIOHABHI 3MIHM cepus (BHILI
3HaueHHs po3mipis [ (p<0,05), [T (p<0,05), JIIT (p<0,05)). ZlonoBHEHO HAYKOBI
JIaH1 Mpo Te, 1o y XBopux 3 noeaHanum nepedirom XO3JI ta [XC cnocTepiraroTbes
HAOUTbII BUPAKEH] O3HAKKA CUCTEMHOIO 3amajicHHs. Brepiie nokasaHo, mo npu
komop O1aH0cTI [IXC Ta XO3JI BinMivaeThCs HU>KUM PIBEHD CUPTYiHY- 1 MOPIBHSAHO

31 3/J0pOBUMU THAMBIJAMU Ta MallieHTaMHu 3 130J1boBaHUM repedirom XO3JI ta [XC.



BusBieHo TpeHa 10 3MEHIICHHS KOHLEHTpalii cupTyiny-1 y KpOBI XBOpHUX
Ha XO3JI 3 pO3BUTKOM JIETEHEBUX YCKIAAHEHb - THEBMOCKJIEPO3Y Ta eM(i3eMHU.
Brnepiie noBeacHo, mo BMICT CUPTYiHy-1 4ITKIMIE, HIK 1HIIT JOCTIIKEHI MAPKEPH,
pearye Ha NOCTYNOBE TMOTIPHIEHHS CTaHYy XBOPHX, 1 MOXE PO3MISIATHCS SIK
Yy TIUBHANA Mapkep nporpecyBanHs XO3JL

Ha miacraBi aHamizy KIIHIYHO-JIA0OPATOPHUX JAHUX OOIPYHTOBAHO
JOUIIBHICTh JOAATKOBOIO NPU3HAYEHHS MEIBIOHIKO [0 CTaHJApPTHOI Tepamii
xBOpuM 3 noegHanuM nepedirom [XC ta XO3JI, mo cnpusie 3HMKEHHIO YaCTOTH 1
BUPAXKEHOCTI CKaprT, 3MEHIIEHHIO BUPAXKEHOCTI KTIHIYHUX MposiBiB XO3J1, a Takox
MIJBUIIEHHIO SKOCTI JKATTSl TMAI€HTIB, MOKPALWIEHHIO TMOKa3HUKIB D3]],
HE3HAYHOMY MMOKPALIEHHIO CTPYKTYPHO-(PYHKIIOHAIBHAX TMAapamMeTpiB  CEPLSL.
Brepiie miaTBepIKEeHO CEHOCTATUYHI BIACTUBOCT1 MEJIbIOHIK): MPU3HAYEHHS HOTrO
y cknaai koMmrekcHoi Tepamii xopux Ha XO3JI ta IXC crnipusie KOpekiii mopyeHb
JIOIAHOTO CHEKTPY KPOBI, EHAOTEMATbHA AUC(YHKILIS, 3MEHUIEHHIO BUPAYKEHOCTI
CUCTEMHOTO 3amnaJicHHs, MIABUIICHHS PIBHS CUPTYiHy-1. BiamiTiim cunbHUR
oOepHeHui kopensuiiauil 3B's30k MK piBHeM SIRT1 Tta piBaem hsCRP,
TPUIIILCPUIAMH 1 BIKOM, B CBOK YEPry CUJIbHHWMA MO3UTUBHUN KOPEISALIAHUHN - 3
ODB,, XKEJI, ODB,/2KEJI Ta aktusHicTiO eNOS/NOS3.

IIpakTHyHe 3HAYEHHS OIePKAHNX Pe3yJIbTATIB.

PekoMeHIOBaHO mpuiiMaTh A0 yBark BUPAXKCHICTh SIBUII JAMXAIBHOI
HEAOCTATHOCTI, OLIIHKY HAsSBHOCTI OEHAOMHOE 1 BAKOPUCTOBYBATH OMUTYBATbHUKA
mMRC, T CAT Ta Cearoro I'eopris mis oninku cumnromiB XO3J1 y namieHTis, skl
MaroTh XKC Bik noHaa 40 pokiB Ta ¢aktopu puzuky po3Butky XO3JI, mo Hamae
MO>KJIMBICTB JIIKAPSM BUPIIIATH Tpodsemy rinogiarnoctukn XO3J1 y narfieHTis 3
IXC uepe3 nomiOHICTh KITIHIYHUX CUMIITOMIB.

JlouinbHO Takok BU3HA4YaTH piBeHb SIRT1 XxBOpUX 3a moeAHAHOTO NepedIry
XO3JI Ta IXC, sk mapkep TsKKOCTI Ta (aKTOp NPOTHO3YBaHHs mNepediry
3aXBOPIOBAHHS - OCKUIBKM BIH € YYyTJIABUM MOKA3HUKOM, BMICT SIKOTO Yy KpPOBI

JOCTOBIPHO KOPEJIOE 3 PSAOM OCHOBHMX NapaMeTpiB (PYHKII 30BHILIHBOTO



IUXaHHS, PO3MIPaMH TPaBOro TMEpeAcepAs Ta LUIYHOUYKA, [MOKAa3HUKaMU
EHA0TETANBHOT TUCPYHKIII.

[Tpn noemnanomy mnepebiry XO3JI ta IXC pexkoMeHAOBAaHO J0JaBaHHS
CTaHJAPTHOI Tepanii XBOpUX MENbAOHIN y 1031 500 Mr aBivi HA 100y 3 METOKO
3MCHILIEHHS CHUMNOTOMIB 3aXBOPKOBAHHS, TMOKpAIEHHS MOKa3HUKIB D3]],
CTPYKTYPHO-(QYHKIIOHAIBHAX MMAPaMETPIB  CEPUs, (PYHKIIOHAIBHOTO CTaHY
€HA0TENI0, CHCTEMHOTO 3aNajJICHHs, HOpMaTi3allii MOKAa3HUKIB JIITITHOTO MPOQLITO
KPOBI, a Takok miaBuiIcHHs piBHA SIRT1 B KpoBI.

XBopuM 3 noeaanum nepedirom [XC ta XO3J1 pekoMmeHn1oBaHo 10 0a3UCHOT
Tepanii JoaaTi MeNbAOHINA y 1031 500 Mr ABi41 HA A00Y J1s 3MEHIICHHS KITTHIYHUX
OPOSIBIB  3aXBOPIOBAHHS, NOKPAIIEHHS TNOKasHWUKIB D3]], KOpuryBaHHs
eHA0TETaNbHOI JUCPYHKINT 1 HU3BKOTHTCHCMBHOTO CUCTEMHOIO 3aMaJiCHHS, a
TAKOX IM1IBULICHHS PIBHS CUPTYiHy-1.

Karwouosi caoBa: imemiyHa XBopoOa cepls, XpOHIYHE OOCTPYKTHUBHE
3aXBOPIOBAHHS JIETEHb, OlOMapKepH, CUPTYiH-1, MeralomiyHa Tepamis, SKiCTh

JKUTTS, 3aMajICHHS, TeMOIMHAMIKa, CHAOTEMAIbHA TUCYHKIIIS, MEJTbIOHIH.



ANNOTATION

Chobanu Y.V. The Features of a Comorbid Course of Chronic Obstructive
Pulmonary Disease and Ischemic Heart Disease: Inflammatory and Anti-
Inflammatory Mechanisms, Nitric Oxide Metabolism and Their Drug Correction. —
Qualifying Scientific Work as a Manuscript.

The thesis to obtain the academic degree of Doctor of Philosophy (PhD) on
specialty 222 — Medicine (22 Health Care). — Bukovinian State Medical University,
the Ministry of Health of Ukraine, Chernivtsi, 2023,

A comorbid course of ischemic heart disease (IHD) and chronic obstructive
pulmonary disease (COPD) is a serious challenge of modern medicine. It results in
a considerable decrease in the quality of life, increase of exacerbations of both
diseases and hospitalization, and greater social-economical loss. The issue requires
deep understanding of pathological features (systemic inflammation, endothelial
dysfunction, hypoxemia, heart remodeling, oxidative stress) and development of
optimal strategies of diagnostics and treatment.

The thesis studies clinical-pathogenic features of a comorbid course of THD
and COPD focusing on inflammatory and anti-inflammatory mechanisms,
endothelial dysfunction and possible search of variants to correct them.

According to official statistics, occurrence of COPD in Ukraine is 2969,1 per
100 000 of adult population, that is, 2,9 %. Meanwhile, according to the scientific
studies, this index 1s much higher — on an average from 8 to 22 % of individuals over
40 suffer from COPD [21, 24]. The world researches demonstrate higher indices of
this pathology as well — about 10 % among individuals over 40 and sharp increase
of its occurrence (up to 20 %) among individuals over 70 years of age [71, 257].

Comorbidity of IHD and COPD among the patients of older age groups
becomes a special problem due to age changes in the cardiovascular and respiratory
apparatus. They include ischemic disorders and arterial hypoxemia resulting in
tissue hypoxemia, formation of pulmonary arterial hypertension, myocardial
remodeling followed by further development of pulmonary and heart failure, which

promote advance of these diseases. Inadequate diagnostics of COPD in patients with
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underlying IHD is a frequent phenomenon in clinical practice of internal medicine
practitioners. The situation is stipulated by a number of factors including similar
signs of both diseases such as shortness of breath, decrease in working capacity,
deteriorated tolerance to physical exercises. The symptoms may be not associated
with occurrence of a new nosological condition. Patients and medical workers focus
their attention on the treatment of heart and metabolic problems ignoring the
condition of the lungs. The issue of untimely diagnostics of COPD with underlying
diseases of the cardiovascular system in the general population remains unsolved
both in Ukraine and worldwide.

The thesis presents the results of theoretical analysis and practical solution of
the problem that is, increasing the effectiveness of diagnostics and treatment of
patients suffering from IHD and COPD. It is achieved due to investigation of clinical
and pathogenic features of these diseases through the prism of inflammatory and
anti-inflammatory mechanisms and their effect on the endothelial dysfunction, and
administration of MELDONIUM as an additional drug in the comprehensive
standard therapy of IHD and COPD.

The main purpose of our research was increasing the effectiveness of
diagnostics of COPD in patients suffering from I[HD. The clinical-functional
examination of the parameters of the cardiovascular, respiratory functions and the
quality of life was performed. The research was targeted to increasing the
effectiveness of diagnostics and corrections of disorders in the functional state of the
lungs, heart and vascular endothelium, assessment of systemic inflammatory
response in patients with COPD and IHD depending on sirtuin-1 level.

To achieve the goal the following methods of examination were used: general
clinical examination with determination of the major parameters of the
cardiovascular and respiratory systems. Patient questionnaires to evaluate COPD
symptoms according to the modified Medical Research Council (mMRC) scale of
dyspnea index and COPD Assessment Test (CAT), determination of the parameters
of the quality of life using the international St. Georges Respiratory Questionnaire
(SGRQ) were used. The following instrumental methods were applied: spirometry
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— to determine pulmonary function test (PFT), echocardiography (EchoCG) — to
examine structural-functional state of the heart. Immuno-enzymatic and biochemical
studies were made. The results obtained were analyzed by means of the common
statistical methods.

During remission, COPD patients with comorbid IHD and without it present
a number of complaints typical for the respiratory organs. The main complaints were
dyspnea, cough, rigidity and stiffness in the chest, poor tolerance to physical
exercises, and sleep disorders.

Patients with a comorbid course of IHD and COPD, primarily present changes
in the nature and intensity of dyspnea. It becomes of a mixed character and the
episodes of night dyspnea become more frequent. It results in disturbances of sleep
quality and night rest of patients. A third of patients with a comorbid course of the
diseases presented the signs of bendopnea that can be considered as a clinical sign
of the condition. At the same time, primary examination found more stable and
prominent signs of respiratory failure in patients with a comorbid course of the
diseases.

With the development and advance of COPD in patients with underlying
ischemic heart disease, the fact of increased shortness of breath is objectively
confirmed. mMRC index 39,0 % increases in comparison with the values of COPD
patients. It increases 2,5 times compared to the results obtained in IHD group.
Stiffness in the chest becomes more intensive and frequent (50% increases in
comparison with COPD group, (p<0,05); and 3 times as much compared to IHD
group (p<0,05)). Sleep disorders 40% increase compared to COPD group (p<0,05)
and 3 times as much compared to IHD group (p<0,05)). The tolerance to physical
exercises 1s restricted resulting in reliable and more significant disturbances in the
quality of life of the patients. SGRQ index in the questionnaire block “activity”
19,0% increases, in the block “effect” — 26,4, “symptoms™ — 8,3%, total score —
20,3%). It can be associated with a synergistic effect of both diseases when
correlation of wvarious pathogenic links leads to exacerbation of clinical

manifestation and deterioration of the quality of life of patients.
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The patients with a comorbid course of IHD and COPD present certain
specific features of the intracardiac hemodynamics and structural rebuilding of the
myocardium. The patients with a comorbid course of IHD and COPD have changes
in the right portion of the heart — larger right ventricle (p<0,05) and larger right
atrium (p<0,05). This fact distinguishes them from the patients with isolated COPD,
1solated IHD and the control group. The given data confirm the formation of mutual
aggravation syndrome of IHD and COPD in case they have a comorbid course
followed by further development of cor pulmonale.

The patients with COPD and comorbid IHD present the signs of a
considerable increase in the activity of low intensity systemic inflammatory process.
It 1s manifested by 65,0% increase of hsCRP level compared to IHD group, and
85,0% increase in comparison with COPD group respectively. It can promote
quicker advance of atherosclerosis, dyslipidemia and endothelial dysfunction.

An increased level of eNOS/NOS3 is found in the blood of patients both with
COPD and IHD (91% and twice as much respectively) in comparison with healthy
individuals of the same age and gender. At the same time, longer duration of the
disease is associated with the increase of eNOS/NOS3 in the blood with both COPD
and IHD. This phenomenon can be considered as an attempt to adjust to the altered
reactivity of the endothelium with compensatory hyperproduction of the enzyme in
order to overcome the signs of endothelial dysfunction. As COPD progresses from
the clinical group A to E group the level of eNOS/NOS3 28,3% increases. It can be
indicative of renewable reserves not completely exhausted even with severe stages
of the disease.

Comorbid association of IHD and COPD is characterized by more significant
functional endothelial disorders that cannot be compensated at the expense of
eNOS/NOS3 exclusively. The concentration of this enzyme in the blood 1s 79,1%
higher than that of healthy individuals, but it is lower than those with COPD and
[HD.

Sirtuin-1 level 46,4% ,57,4% and 81,6% decreased as compared with the

control group was found in patients with IHD, COPD and those with a comorbid
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course of the diseases respectively. IHD patients have its highest content in the
blood. It was 20,6% higher than that of COPD patients, and 65,5% higher than the
content of sirtuin-1 in the blood of patients with comorbid pathology. The content
of sirtuin-1 in the blood of patients with COPD and IHD 16,5% and 14,5%
decreases, and it 30,2% decreases with IHD as the disease progresses or the degree
of severity increases.

Scientific novelty of the obtained results. Scientific data on the clinical
course of the combined course of IHD and COPD have been deepened. For the first
time, the contingent in which COPD develops against the background of pre-existing
coronary artery disease, and both diseases progress against the background of living
in an ecologically favourable region, was investigated. It is shown that under these
conditions, one of the early signs of the development of COPD against the
background of pre-existing coronary artery disease is more frequent and more
intense complaints of shortness of breath, manifestations of bendopnea, more
persistent and significant phenomena of respiratory failure, sleep disturbances, a
decrease in energy and quality of life in general.

It was established that patients with a combined course of coronary artery
disease and COPD have more pronounced structural and functional changes of the
heart (larger right ventricle (p<0,05), right atrium (p<0,05), and left atrium
(p<0,05)). The existing scientific data are extended with the findings that the most
pronounced signs of systemic inflammation are found in patients with a comorbid
course of COPD and IHD. For the first time, it has been demonstrated that in patients
with the comorbidity of IHD and COPD, there is a lower level of sirtuin-1 compared
to healthy individuals and patients with isolated courses of COPD and IHD. For the
first time, 1t was shown that the comorbidity of COPD and COPD has a lower level
of sirtuin-1 compared to healthy individuals and patients with isolated COPD and
[HD.

It has been proven that the combination of IHD and COPD Is characterized
by a more significant disruption of endothelial functions, which cannot be

compensated only by eNOS/NOS3 regulation. The concentration of the enzyme in
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the blood is higher than that of healthy individuals but lower than the parameters
with COPD and IHD.

A trend towards a decrease of sirtuin-1 concentration in the blood of patients
with COPD was found followed by the development of pulmonary complications
including pneumosclerosis and emphysema. It was proved for the first time that the
content of sirtuin-1 reacts to the gradual deterioration of the condition of patients
more clearly than other investigated markers, and can be considered as a sensitive
marker of COPD progression.

Based on the analysis of clinical and laboratory findings we substantiated the
necessity of additional administration of MELDONIUM in the standard therapy
indicated for the patients with comorbid course of IHD and COPD. It promoted
decreased frequency of complaints, reduced manifestation of COPD clinical signs,
better quality of life of patients, improved PFT parameters, and insignificant
improvement of the structural and functional parameters of the heart. The senostatic
properties of MELDONIUM are confirmed. Its additional administration to the
comprehensive therapy promotes correction of disorders in the blood lipid spectrum,
endothelial dysfunction, decreased systemic inflammation, and increased sirtuin-1
levels. A strong inverse correlation was noted between the level of SIRT1 and the
level of hsCRP, triglycerides and age, in turn, a strong positive correlation — with
FEV,, FVC, FEV|/FVC and eNOS/NOS3 activity.

Practical significance of the obtained results. According to our
observations, the coverage of COPD treatment is insufficient at the post-hospital
stage: already one month after discharge from the therapeutic department, only
40,0% of those to whom it is indicated continue the systematic use of basic therapy.

It Is recommended to assess the presence of bendopnea, episodes of nocturnal
dyspnea; the use of questionnaires to assess COPD symptoms and quality of life in
patients with IHD over 40 years of age and risk factors for the development of
COPD, which allows doctors to solve the problem of underdiagnosis of COPD in

patients with IHD due to the similarity of clinical symptoms.
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It is appropriate to determine the level of sirtuin-1 in the blood as a marker of
severity and a criterion for predicting the course of diseases, and to assess the level
of endothelial synthase in the blood as a marker of ED in patients with a combined
course of IHD and COPD.

Patients with a combined course of COPD and IHD are recommended to add
MELDONIUM at a dose of 500 mg twice a day to the basic therapy to reduce the
clinical manifestations of the disease, improve PFTs indicators, correct ED and low-
intensity systemic inflammation, as well as increase the level of sirtuin-1.

Key words: coronary artery disease, chronic obstructive pulmonary disease,
biomarkers, sirtuin-1, metabolic therapy, quality of life, inflammation,

hemodynamics, endothelial dysfunction, MELDONIUM.



