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Onennu JI.B. OcobauBocCTI nepediry rinepToHIYHOT XBOPOOU 32 YMOB TiIIOTUPEO3Y
Ta oxupinHsa. — KBamidikamiitna HaykoBa mpans Ha mpaBax pykomnucy. [lucepraris Ha
3100y TTSI HAYKOBOT'O CTYIICHS JJOKTOpa diocodii 3a cremianpHicTio 222 — Meaununa (22
— OxopoHa 3710poB’s1). — JIbBIBChKMI HAIIOHAILHUI MEMUHUI yHIBepcUTeT iMeH1 JlaHua
[Nammekoro MO3 Ykpainu, JIsBis, 2020.

[neproniuna xBopoba (I'X) BucTymae mNpPOBITHOIO  MEIUKO-COIIATBHOIO
po6sieMor0 B YKpaiHi Ta CBITi. 3pOCTaHHS YMCEIBHOCTI JIFOJEH, 10 MAIOTh ITiIBUIIICHUN
aprepianbHuil TUCK (AT), acouiloeTbcsi 3 HHU3KOK (PAKTOPIB PU3UKY Ta KOMOPOIAHHMX
XBOpOO, 10 SAKUX, 30KpeMa, HajleXaThb OXHUPIHHSA Ta Tinotupeo3. IligBumenus AT
BHU3HAYaroTh y moHaa 50 % XBOpHX Ha TINOTUPE03, JOCUTh YACTO BOHO € OJHUM 13 MEPIINX
HOro KIIHIYHUX M0OposiBiB. OKpIM TOro, TINOTHPEO3 TaKOXK BIJHOCATH O CTaHIB,
acoIiiioBaHUX 3 MIABUIICHHSM Macu Tija. PO3MOBCIOKEHICTh HAAMIPHOI Macu Tila Ta
OKHUPIHHA IOPOKY 3pOCTAE 1 HA COTOJIHI 1X JIarHOCTOBAHO Maixke y 25 % mpaie3gaTHoro
HaceneHHs. Takok BCTAHOBIEHI 3B’SI3KM  OXKHUPIHHS, apTepiajibHOI TiMepTeH3ii Ta
(yHKIIIOHATBLHOTO CTaHy muTonoAioHo1 3ano3u (LI[3) 3 mopyumieHHsM amanTariiHux
MOXJIMBOCTECH OpraHi3My Ta BHUHUKHECHHSM TPHUBOXXHO-ICTPECHBHUX YHM BETETATHBHUX
PO371a/1iB, OJTHAK 111 MATOJOTIYHI CTAaHU HE PO3TIISIAAIUCH Y CYKYIMHOCTI. TOMY akTyaabHUM
€ BUBUCHHA ocobOimBocTed nepediry ['X 3a yMOB KOMOPOITHOCTI 3 TIMOTHUPEO30M Ta
OXKHPIHHSAM, TMATOTCHETHUYHUX MEXaHI3MIB 11X B3aEMHOTO BIUIMBY 3 BpaxXyBaHHSIM
XapaKTePUCTUK CTaHy JIMIJHOTO MeTaboJli3My Ta BMICTY JENTUHY, CHCTEMHOTO
3amajieHHs, €HJOTeHHOI I1HTOKCHKAlli Ta aJanTalliiHUX MpOILEeCiB, CTaHy HEPBOBOI
CUCTEMH.

Metoto nociuigxeHHss Oyjao MiABUIEHHS €(QeKTUBHOCTI miarHOCTUKH ['X,
MO€EIHAHOI 3 TIMOTUPEO30M Ta OKHUPIHHSAM, Ha MiJCTaBl BUBUEHHSI OCOOJMBOCTEH iX
nepediry, JinigHoro MeTabomi3My 1 piBHs JENTHHY, aKTUBHOCTI CUHJIPOMIB 3alaJIeHHS,
€HJIOTeHHO1 IHTOKCHUKAIIll Ta ajanTailii, TPUBOXKHOCTI Ta Jemnpecii.

3aBaaHHAMH AOCTIIKEHHS OyJI0 BUSHAYUTH OCOOJIUBOCTI KIIHIYHOTO nepediry Ta

1a00paTOpPHO-IHCTpYMEHTANbHI TMOKa3HuKU ['X, mo€AHAaHOI 3 TIMOTHPEO30M Ta



OXKHUPIHHAM; 3’ICYBaTH XapaKTEPUCTHKU TINOTHPEeOo3y 3a yMmMoB moegHaHHs 3 ['X Ta
OKUPIHHIM; TOCTIAUTH CTaH JIIMITHOTO METa0oi3My Ta BMICT JIENTHHY y maiieHTiB 3 ['X,
TIIOTUPEO30M Ta OKUPIHHAM; OLIHUTH BUPAKEHICTh CUHJIPOMIB 3alaJIeHHs, €HJIOT€HHO1
IHTOKCHKAIlIl Ta ajanTailii y Mami€eHTIiB 3 MOTPIHHOI KOMOpPOIIHICTIO; JOCTIIATH CTaH
BEreTaTUBHOI HEPBOBOI CHUCTEMHU 1 BHUPAXKEHICTh TPUBOXKHOCTI Ta Jempecii 3a yMOB
noeaHaHHs ['X, TiNOTUPEO3y Ta OKUPIHHS.

O06’exTOM AOCIIIKEHHS OyJa TinepTOHIYHA XBOpoOa, MOE€IHAHA 3 TIOTUPEO30M
Ta oxupiHHaM. [IpenmeTr mocHipkeHHS — OCOOJMBOCTI KIIHIYHOTO TMepediry,
AHTPONIOMETPUYHI XapaKTEPUCTHKU OKUPIHHA, CTPYKTYPHO-(QYHKIIOHAJbHHUI CTaH
ceplisi, MOKa3HUKU CUHIAPOMIB 3allalieHHs, €HJIOTeHHO1 IHTOKCHUKAIIlT Ta ajanTallii, piBHI
JIMiAIB; BMICT TOPMOHIB IIUTOIOMI0HOT 3a5103U, Tinmodidy, HaJHUPHUKIB Ta >KHUPOBOI
TKaHWHH (JICTITUH); BETeTaTUBHA IUC(QYHKINSA, TPUBOXKHICTH, Jempecis. 3acToCOBaHi
METOJIU:  3araJIbHOKJIIHIYHI, aHKETHO-OMUTYBaJibHI  (BereTaTMBHA  JUCQYHKIIISA,
TPUBOXKHICTh, JEmpecis), JlabopaTopHi (3arajbHi aHai3W KpOBI Ta cedi, Ol0XiMivHI
CTAHJAPTHI TOKAa3HUKHU), IMyHOpEepMeHTH1 (jentuH, tupeoTponHuid ropmon (TTT),
BibHI THpokcuH (BT4) Ta Tpuitontuponin (BT3), KOpTH30J), IHCTPYMEHTAJIbHI
(enexTpokapaiorpadisi, exokapaiorpadis, yiapTpa3BykoBe pociimkenss 13 ta opranis
YepeBHOI TOPOXKHHUHU), CIeIialibHl (XapakTep 1 THUN aJanTaliiiHUX peakIlii,
afanTaliiHui TOTEHIllaN), PO3paxXyHKOBl (IHTErpajibHI TE€MaTOJIOTIYHI 1HJIEKCH,
CIIBBIAHOIIEHHs JINIAHUX (Qpakuii Ta TUPEOITHUX TOPMOHIB), CTAaTUCTHYHI
(TapaMeTpHYHI Ta HeMapaMeTPHUHi).

Jo nocnimxenns BkioueHi 229 namientiB: 130 namienTtiB ocHoBHOT rpynu (OI) 3
I'X, rinotupeo3oM Ta oxupiHHaM Ta 99 nauientiB rpyn koHTtponto (I'K1 — 43 narienTu 3
I'X, oxupinasam Ta 30epexxenoro gynkiiero 13, K2 — 36 marieHTiB 3 TIHOTUPEO30M Ta
oxupiasaMm 6e3 ['X, I'K3 — 20 mamiedTiB 3 I'X, rinoTupeo3oM Ta HOPMaJIbHOI MAacOl
Tina). J{ns po3poOku pedepeHTHUX HOPM TeMaToJIOTIYHUX MmapamMeTpiB Oynu odctexeHi 20
3nopoBux oci6 (I'3/1) BiAmoBIAHOrO BIKOBOTO Ta T€HAEPHOTO CKIIATY.

VY pe3ynbraTi JOCHIPKEHHS BCTAHOBJIEHO, 110 y MallieHTiB 3 ['X, rimoTupeo3om Ta
oxupinaaMm piBHI AT (cucTonmigHOrO, AIACTOMIYHOTO Ta IYJIBCOBOTO) OYIM 1CTOTHO

HWOKYUMH, HDK npu ['X Ta OXupiHHI, 10 CYNPOBOJKYBAJIOCh YACTIIIMM BUSBICHHSIM



HU3BKOTO Ta IOMIPHOTO CepIieBO-CyaMHHOTO pu3nKy (19,23 % mpotu 0 %; 76,15 % npotu
43,75 %), HopManbHOI TeomeTpii giBoro nutyHouka (JIII) ta excrieHTpu4HOI rinepTpodii
(17,39 % npotu 0 %; 26,09 % npotu 5,00 %), yci p < 0,05. 3a kopensuitHUMu 3B’ A3KaMH,
MOTIPIIEHHS KOHTPOJO 32 AT mpu TPUKOMIIOHEHTHIH KOMOPOITHOCTI CYIPOBOIKYBAIOCS
auisaraiiero JIII 3 po3BUTKOM IiacTOMIYHOT AMCYHKINT (IpsMi KOpPEAIiiHI 3B’ A3KU
piBHiB cuctomiyHoro (CAT) ta miactomiudoro (JJAT) TuCKIB 3 KiHIIEBOJ1aCTOIIYHUM
po3Mipom siBoro nuryHouka: T = 0,35; p = 0,02 ta 1 = 0,29; p = 0,04; CAT — 3 BiTHOCHOIO
toBmuHOW ctinku JIII: T = -0,32; p = 0,035; AT — 3 po3Mipom JIIBOTO Mepencepas: T =
0,32; p = 0,029).

Busineno, mo nepedir I'X 3 0XKUpIHHIM 3a1eXaB Bl MOXOKEHHA TIIOTUPEO3y. 3a
YMOB TICISIONEPAIIHOTO TIHOTUPEO3y CIOCTEPIraIiCh OlIbIIa TUPEOiHA HEJOCTATHICTD,
noTpeda y BUIIUX J03aX 3aMICHOI Tepallii, 3HauHa JAUCIIMIAEMIsl, BULITUNA BMICT TJIIOKO3U
HaTiie Ta HUK4YM BoibTaxk EKI', HiX 3a yMOB TiNOTHUPEO3y BHACHIIIOK aBTOIMYHHOTO
TUPEOiMUTy. 32 YMOB TPUKOMIIOHEHTHOI KOMOPOiMHOCTI mornubnenHs rimodyskmii 1113
acoIlOBaJioCsl 31 TPOrpecyBaHHsIM TinepTeH3ii (mpsMuil 3B’s30k  crynens Al 3
BigHomeHHsM TTI/BT4 © = 0,22; p = 0,049), 31 cxunpHicTIO 10 TpomOo3y (TTI 3
AKTMBOBAHMM YaCTKOBUM TPOMOOIUIaCTUHOBUM uacom: T = -0,45; p = 0,02; BuibHUH
TPUHOATUPOHIH 3 MPOTPOMOiIHOBUM iHAeKcoM: T = 0,55; p = 0,03), 3 HHUPKOBOIO
muchyHkiiero  (BIIbHMHA THPOKCHH 31 IMIBUAKICTIO KIyOOukoBOoi ¢inbTpamii Ta
npoteinypieto: T = 0,27; p = 0,02; 1 = -0,29; p = 0,04) Ta MOAOBXKEHHSM EJIEKTPUUHOI
cucronu cepi (TTI/BT, 3 TpuBamictio intepBany QT: t=0,44; p =0,01).

[loennanns I'X, TrinoTHpeo3y Ta OXHUPIHHS CYIMPOBOKYBAJIOCA BHUIIUMHU
AHTPOMOMETPUYHUMH 1 KUIbKICHUMHU TapamMeTpamH pO3MOAUTY XUPY B OpraHiaMi Ta
rinepOeTaminonpoTeiAeMi€l0 y TOPIBHSAHHI 3 MOKa3HWKAMH aHAJIOTIYHUX TMAIli€HTIB 0e3
['X. AGnomiHanbHE OXKUPIHHS Y MAILIEHTIB 3 MOTPIHHOIO KOMOPOIHICTIO acOLII0BANIOCA 3
70BIIOI0  TpuBajicTio rimotupeody (t = 044, p = 0,002) i 3I0BKEHHIM
aTpioBeHTpUKYIsApHOI mnpoBigHocti (t = 0,36; p = 0,03). Timepxonecreponemis
acolfioBajgacs 3 TOTJUOJIEHHSAM TIMOTUPEO3y 1 MPUTHIYEHHSIM KOHBEPCIi BiIBHOTO
TUPOKCHHY Y TPUHOATUPOHIH, CBITYCHHSIM YOTO € BUSIBIICHA KOPEJAILisl PIBHS 3aralbHOTO

XoJjecteposly 3 iHAekcoMm Oiosoriunoi koHBepcii  BT4/BT3; (t = -0,39; p = 0,01), a



3MEHILIEHHS XOJECTEPOIIy JIMOMPOTEiHIB BUCOKOI HIUIBHOCTI aCOIIOBAJIOCA 3 MEHILIOIO
no3o0t0 neBotupokcuny (t = 0,65; p = 0,004). PiBenp nentwHy y maiieHTiB 3 ['X,
TIIIOTUPEO30M Ta OKUPIHHAM ICTOTHO NEPEBUIIYBAB BIAMOBIAHI 3HAYEHHS 3JI0POBUX 0OCI0
(29,93 mpotu 12,04 ur/mn, p < 0,05), mpuyoMmy BiH OyB BHUIIMNA y MAIlIE€HTIB 3
apTepianbHOIO TinepTeH3ieto 1 cTyneHs, Hix 3a HasBHOCTI Al" 2 Ta 3 cTymneHiB.

[Tepe6ir I'X 3 rinmoTupeo3oM Ta 0XKUPIHHSAM, Ha BIAMIHY BiJ aHAJIOTTYHUX TAIIEHTIB
0e3 TrinoTUpeo3y, XapaKTepu3yBaBCAd 3MIHOIO AaKTUBHOCTI CHHAPOMY CHCTEMHOTO
3amajieHHs, 10 MPOSBISIIOCh HUKYUM BMICTOM JICHKOIIUTIB Ta MOHOIIUTIB 3 aKTUBAILIEIO
JiM(pourTapHOI JaHKU Ta 3pOCTAHHIM BUIAKOCTI ociianHsa eputpouTiB (ILIOE) (yci p <
0,05) Ta acomiroBaJIOCS 3 TOTJIMOJICHHSIM TIMOTHPEO3Y, 3POCTAHHSM CEPIICBO-CYIUHHOTO
pusuky (icToTHi Kopeusuii piBHS BT3 Ta CepleBO-CYAMHHOTO PHU3HUKY 3 BMICTOM
JEHUKOUUTIB, CErMEHTOSJAEPHUX Ta NAIMYKOAIECPHUX HEUTpoduIiB, JIMQPOLHMTIB) Ta
auchiniaeMiero (JedkonuTu 3 Tpuriinepuaamu: T = 0,34; p = 0,002; mimdonuTu 3 Oera-
minonpoteinamu: T = 0,24; p = 0,01). [Hoennannss I'X 3 TIMOTUPEO30M Ta OKUPIHHAM
XapaKTEepU3yBAJIOCh HASBHICTIO CHUHAPOMY €HAOTE€HHOI 1HTOKCHKALli 3a IHTErpaJIbHUMH
reMaTOJIOTIYHUMHU 1HAEKCAMU: JIEHKOIUTAPHUM 1HJEKCOM 1HTOKCHKAIlli, MOKa3HUKOM
IHTOKCHKAIIll, SAEPHUM 1HJACKCOM IHTOKCHKAIlli, 1HJAEKCOM pEaKTUBHOI BIAMOBIII
neiitpodinis (IPBH), sxi mepeumyBamu HopMy B 1,2 — 3,4 pasu. BupaxkeHicTh
eHJ0TeHHOT 1HTOKcHKallli 3anexkana Bin crany [1[3 (IPBH kopentoBaB 3 TpuBamicTio
rimotupeosy: T = 0,24; p = 0,02 Ta piBHeM BuUTbHOTO TpuoaTHpOHIHY: T = 0,49; p = 0,04).

VY mamientiB 3 ['X, rimotupeo3om Ta OXUPIHHAM Oyiu 3MIHEHI ajanTariiiHi
MPOIIECH, CBITYEHHSAM YOTO € Te, [0 HECHPHUSATIUBI TUMM afanTtauiiHux peakmii (30,16
%) 3ycTpivyaarch OJJHAKOBO YacTO 31 CHPUATIMBOIO PEAKIIEr0 CHOKIMHOT akTuBaltii (34,92
%). 3a KOpeNsIMiHHAM aHaTi30M, MOPYIIECHHS MPOIECIB aJanTallii YiTKO KOPEIIoBaIo i3
MOTIPUIEHHSIM TepeOIry apTepialibHO1 TepTeH3li Ta OKUPIHHSA (aanTauiifHUN MOTeHIIal
— 3 tpuBamictio I'X: t =0,51; p = 0,003, crynmenem rineprensii: T =0,43; p < 0,001,
cragiero ['X: 1 =0,28; p = 0,008, imgexcom macu Tina: T = 0,24; p = 0,02, macoro Ta
00" emoM BicuepanbHoro xupy: T = 0,24, p = 0,02, BigcotkoM xwupy: T = 0,23, p = 0,03).

BcranoBneno, 1m0 moTpiiHa KOMOPOIAHICTH  XapakTepusyBajacs 3MiHAMHU

[EHTpaJIbHOI Ta nepudepiiHoi HEPBOBOI CHUCTEMHM: BereTaTuBHOIO auchyHkIliew (96,88



%), TMOMipHUMHU CTYNEHSMH PEAKTHBHOI Ta OCOOMCTICHOI TPUBOXKHOCTI Ta CHHAPOMOM
nemnpecii (70,97 %), mo BrumMBae Ha KIIiHIYHI MPOSBU. 30KpeMa, NENPECUBHUI CHHIPOM
CYNpPOBO/)KYBaBCSl  BUIIMMH TOKa3HUKAMU apTeplaJbHOTO TUCKY, MPUTHIYECHHSIM
CUHIPOMIB 3alaJICHHS Ta CHIOTCHHOI IHTOKCHKAIll (32 KUIBKICTIO MaJTHYKOSICPHUX
HEUTPOGIIB, MOHOIMTIB, TeMATOJOTTYHUMHU IHTETPAJbHUMHU 1HJIEKCAMU BIJTHOIICHHS
Heiitpodime g0 IIOE Ta akTHBHOCTI 3amajieHHs, SACPHUM IHICKCOM 1HTOKCHKAIIIT),
MepeHANPYKEHHSAM MEXaHI3MIB ajanTamii (3a amanTamiifHuM ITOTEHITIAaIoM), OlTBIIMMHU
BET€TATUBHOIO TUCHYHKITIEO Ta OCOOHUCTICHOIO TPUBOXKHICTIO, TipIIoIo
KOHTPOJILOBAHICTIO TIMOTHPEO3y (3a 103010 JIEBOTHPOKCHHY), yci p < 0,05.

HaykoBa HOBH3Ha pOOOTH MOJSATaE y TOMY, IO HA OCHOBI KOMIIJIEKCHOTO
KJIIHIKO-JIa0OPAaTOPHOTO Ta I1HCTPYMEHTAJIBHOTO JOCHII)KEHHS MU BCTaHOBUJIHU
0COOJIMBOCTI B3a€EMHOIO0 OOTSKEHHS 3a YMOB MnoenHanHs ['X 3 rimoTupeo3oMm Ta
OKHPIHHAM, KOJIM MOTJIMOJICHHS TINOQYHKINT IUTONOI0HOT 3aJ103U CYIIPOBOJIKYBAIOCH
MIPOTPECYBAHHAM apTepiaabHOl TIIEPTEH311 3 MOAOBKEHHSAM CIICKTPUYHOI CHCTOJIN CepIlf,
CXWJIBHICTIO JO TpOMOO3y, HHUPKOBOI JHUCQPYHKIIE€IO, 30UIBIICHHSIM BHUPaXEHOCTI
a0IOMIHAJILHOTO OKUPIHHSA 3 MOTIUOJICHHSIM PO3JIa/1iB JIIMITHOTO MeTabomi3mMy. 30Kkpema,
y Mali€eHTiB 3 MNOTPIHOI KOMOPOIAHICTIO TINEPXOJIECTepOsIeMisl acolloBalach 3
MOTJIMOJICHHSIM TIMTOTUPEO3Y 1 MPUTHIYEHHSIM KOHBEPCIi TUPOKCUHY y TPUHOATUPOHIH, a
HEJIOCTATHS KOMIIEHCAIlisl TINOTHPEO3y TMPU3BOAWIA JO TOTIPIICHHS MapaMeTpiB
JM1IHOTO TpodiITIO.

Posmipeni HaykoBi TOTJSAM HA aKTHUBHICTh CHHIPOMIB 3amajieHHs, €HIOTe€HHOI
IHTOKCHKAIIl Ta ajanTailii 3a yMOB ToeaHaHoro mepebiry I'X 3 rimoTupeo3om Ta
OXXHUpIHHSM. BCTaHOBIIEHO, IO TPUKOMIIOHEHTHAa KOMOPOIJIHICTh XapaKTepu3yBayiacs
MPUTHIYCHHSIM HEUTPO(DIUILHOTO 3alaJIeHHs Ta aKTUBAII€l0 JIMQOIMTAPHOT JAHKU 3i
3poctanHsiM LIOE, Oinblll BUpaXK€HOK €HAOT€HHOIO 1HTOKCHKAILIIO, CTYIIHb SKOi OyB
MPOTIOPIIIHHUM BHPAKEHOCTI TIMOTUPEO3y Ta TMOTIPUICHHSM TMPOIECIB ajamnTailii, o
nepeyciM MoB’si3aHo 3 mporpecyBanHsIM Al' Ta oxxupiHHS.

Bnepie mokazaHo, 1o 3a ymMoB mnoeAaHaHHs ['X, TrinmoTupeody Ta OXHUPIHHS Y

OUTBIIOCTI MAIiEHTIB criocTepiranucs AucyHKIis BereraTuBHOT HepBOBOi cuctemu (96,88



%), TpuBoxHicTh Ta nempecia (70,97 %), sKi acoIiOBaIMCS 3 BUIIUMH 3HAYCHHSIMU
apTepiaJIbHOTO THCKY Ta TIPIIOI0 KOHTPOJIbOBAHICTIO TIMOTHPEO3Y.

[IpakTuyHe 3HAYEHHS IOCHIPKEHHS MOJsrae y TOMy, IO JOBEeJeHa MoTpeda
KoHTpouto 3a ctanoM I3 y mamienTiB 3 I'X Ta oxupiHHAM 13 Bu3HauyeHHAM piBHIB TTT
ta ropmoHiB 113, a 32 yMOB HaBiTh JATEHTHOTO TIMOTUPEO3Y CJIiJI HOPMaJIi3yBaTh 3MIHEHI
MOKa3HUKU Ta JOCSATATH €yTHUPEOiTHOTO CTaHy, IO JI03BOJUTH IMOIMEPEAUTH HE TLIbKU
HECHPUATIUBI TUIH PEMOJICTIOBAHHSA JIBOTO IIIYHOYKA, @ 1 TPOMOOTHYHI YCKJIaJHEHHS,
HUPKOBY JUC(YHKIIIIO, TOJOBXKEHHS €JIEKTPUYHOI CHCTOJIM Ta aTPIOBEHTPUKYISIPHOI
MPOBITHOCTI, OLIBII PE3YyILTATUBHO BIJIMBATH HA 3MEHIIIEHHS a0JIOMIHAJIBHOTO OKUPIHHSL.
Kpim Ttoro, marmieHTaM 3 MOTPIHHOIO KOMOPOITHICTIO OCOOJMBO BAXKIMBO 3a0€3MEUUTH
HaJICKHY MEIMKAMEHTO3HY KOPEKIIIO BIAXUICHBb MOKA3HUKIB JIIMITHOTO METabO0II3MYy, 110
CBOEID YEProl0 CHPUATHUME HOpMalli3alii KOHBEPCli TUPOKCHHY Yy TPUHOATHUPOHIH. Y
BTOPHUHHIN CepIeBO-CYIMHHIN NMPOdIIAKTHUIN JUIsI TAKUX TMAIIEHTIB OCOOJIUBY yBary CIij
3BEpHYTH Ha KOPEKI[II0 MacH Tijia Ta abJIOMIHAJIBLHOTO OKUPIHHS 30KpeMa.

JlocaimkeHHsT mTOKas3ano, IO JJIS BH3HAYCHHS aKTUBHOCTI 3amaJicHHS Ta
€HJIOTE€HHOI 1HTOKCHKAIlll J0JaTKOBY 1H(OpPMAIli0 HECYTh IHTETPAJIbHI T€MaTOJOTI4HI
1HJIEKCH, K1 HE BUMAralTh 30UIbIIEHHS 00CATY OOCTEXEHHS, € JOCTYITHUMHU Ta OLIbII
iHpOpPMaTUBHUMH, HI)K 3BUYaiiHa remorpama. KpiMm Toro, namieHtam 3 nmoeananusm ['X,
TIMOTUPEO3y Ta  OXHUPIHHA HEOOXITHO TMPOBOJUTH  JIOJATKOBY  J1arHOCTHKY
JNENPECUBHUX Ta TPUBOXHUX PO3JIaJiB, OCKIUJIBKM CHHAPOM Jenpecii y HHX
CYIpOBOJ)KYBABCSl TIPIIMM KOHTPOJIEM 3a MOKAa3HHKAMH apTepialbHOTO THUCKY Ta
MOTIPIICHHAM aJlanTalliiHUX TPOIECiB.

Kuarw4oBi cioBa: rinepToHiuHa XBopoOa, TIMOTUPEO3, OXKHUPIHHS, TUCIIIIIAEMIs,
JIENTUH, 3alajeHHs, aJanTaiiifHl TpPOIEeCH, BereTaTUBHA AUCOHYHKINS, TPUBOXKHICTH,

Jerpecis.



ABSTRACT

Olenych, L.V. Peculiarities of the course of essential hypertension associated with
hypothyroidism and obesity. — Qualifying scientific work on the rights of manuscript.
Thesis for a degree of Doctor of Philosophy in 222 — Medicine (22 Healthcare). — Danylo
Halytsky Lviv National Medical University, Ministry of Health of Ukraine, Lviv, 2020.

Hypertension disease (HD) is a major medical and social problem in Ukraine and
globally. Growing numbers of people with elevated blood pressure (BP) is associated with
a number of risk factors and comorbidities, including in particular obesity and
hypothyroidism. Elevated BP is diagnosed in over 50 % of patients with hypothyroidism;
it is often one of its first clinical manifestations. Besides, hypothyroidism is a condition
associated with overweight. The incidence of overweight and obesity is increasing year by
year and for today they have been diagnosed in about 25 % of employable population. The
correlations have also been established between obesity, arterial hypertension and
functional state of the thyroid gland (TG) with impaired adaptability of the organism and
the development of mixed anxiety-depressive disorders or vegetative disturbances.
However, these pathological conditions have not been considered together. Therefore, the
study of the specific characteristics of HD comorbid with hypothyroidism and obesity and
of the pathogenetic mechanisms of their mutual influence taking into consideration the
characteristics of lipid metabolism state and leptin levels, systemic inflammation,
endogenous intoxication and adaptation processes, state of the nervous system is of topical
importance.

The aim of the research was to enhance the efficacy of diagnostics of HD
comorbid with hypothyroidism and obesity based on studying the specific features of the
course, lipid metabolism and leptin levels, activity of inflammation response syndromes,
endogenous intoxication and adaptation, anxiety and depression.

The tasks were to establish the characteristics of the clinical course and
determine laboratory and instrumental indicators of HD comorbid with hypothyroidism
and obesity; to elucidate the characteristics of hypothyroidism comorbid with HD and

obesity; to study the state of lipid metabolism and leptin levels in patients with HD,



hypothyroidism and obesity; to assess the activity of inflammation response syndromes,
endogenous intoxication and adaptation in patients with the triple comorbidity; to study
the state of the vegetative nervous system and severity of anxiety and depression in cases
when HD is comorbid with hypothyroidism and obesity.

The object of the research is hypertension disease comorbid with hypothyroidism
and obesity. The subject of the research is the specific features of the clinical course,
anthropometric characteristics of obesity, structural and functional state of the heart,
indicators of inflammation response syndromes, endogenous intoxication and
adaptation, leptin levels; levels of thyroid, pituitary and adrenal hormones and those of
the adipose tissue (leptin); vegetative dysfunction, anxiety, depression. The research
relied on the application of such methods as general clinical, questionnaire survey
method (vegetative dysfunction, anxiety, depression), laboratory (general blood and
urine tests, standard biochemical profile), immune enzymometric assay (leptin, thyroid
stimulating hormone (TSH), free thyroxine (FT,4) and triiodothyronine (FT3), cortisol),
instrumental methods (electrocardiography, echocardiography, TG and abdominal
ultrasound), special methods (character and type of adaptation reactions, adaptation
potential), computational methods (integral haematological indices, ratios of lipid
fractions or thyroid hormones), statistical methods (parametric and non-parametric
tests).

This study followed up a cohort of 229 patients, including 130 patients with HD,
hypothyroidism and obesity in the experimental group (EG) and 99 patients in the control
groups (CG1 of 43 patients with HD, obesity and preserved TG function, CG2 of 36
patients with hypothyroidism and obesity without HD and CG3 of 20 patients with HD,
hypothyroidism and normal body weight). To develop the reference norms for
haematological parameters, 20 healthy persons (HG) of the corresponding age and gender.

The study revealed that in patients with HD, hypothyroidism and obesity, BP
(systolic, diastolic and pulse) levels were significantly lower than in HD and obesity
patients, which was also accompanied by a more frequent detection of low and moderate
cardio-vascular risk (19.23 % vs 0 %; 76.15 % vs 43.75 %), normal geometry of the left
ventricle (LV) and eccentric hypertrophy (17.39 % vs 0 %; 26.09 % vs 5.00 %), p < 0.05.



Based on the correlations, poor BP control in case of the triple comorbidity was
accompanied by left ventricular dilatation with the development of diastolic dysfunction
(direct correlation between the level of systolic (SBP) and diastolic blood pressure (DBP)
and the left ventricular end-diastolic diameter: T = 0.35; p = 0.02 and T = 0.29; p = 0.04;
SBP was correlated with the relative wall thickness (t = -0.32; p = 0.035) and DBP with
left atrial diameter (t = 0.32; p = 0.029).

The course of HD comorbid with obesity was found to depend on the origin of
hyperthyroidism. For post-operation hypothyroidism, there were observed more severe
thyroid insufficiency, need for higher doses of replacement therapy, pronounced
dyslipidaemia, higher fasting blood sugar levels and lower ECG voltage in comparison
with hypothyroidism due to autoimmune thyroiditis. In case of the triple comorbidity, the
more pronounced TG hypofunction was associated with progressing hypertension (a direct
correlation between AH and the ratio TSH/FTy: t = 0.22; p = 0.049), with a predisposition
to thrombosis (TSH with activated partial thromboplastin time: © = -0.45; p = 0.02; free
tritodothyronine with prothrombin ratio: T = 0.55; p = 0.03), with renal dysfunction (free
thyroxine with glomerular filtration rate and proteinuria: T = 0.27; p = 0.02; t=-0.29; p =
0.04) and prolonged electrical systole (TSH/FT, with QT duration: T = 0.44; p=0.01).

Comorbidity of HD, hypothyroidism and obesity was accompanied by higher
anthropometric and quantitative parameters of fat distribution in the organism and by
hyperbetalipoproteinaemia in comparison with these same indicators in the patients
without HD. Abdominal obesity in the patients with triple comorbidity was associated
with a longer duration of hypothyroidism (t = 0.44; p = 0.002) and atrioventricular
conductance delay (t = 0.36; p = 0.03). Hypercholesterolemia was associated with more
advanced hypothyroidism and suppressed conversion of free thyroxine into
triiodothyronine, which is evidenced by the established correlation between the total
cholesterol level and the index of biological conversion into FT4/FT3 (t =-0.39; p =0.01),
and the reduced levels of high-density lipoprotein cholesterol was associated with a lower
dose of levothyroxine (t = 0.65; p = 0.004). The leptin levels in the patients with HD,
hypothyroidism and obesity significantly exceeded the corresponding values for the



healthy persons (29.93 vs 12.04 ng/ml, p < 0.05), and it was higher for the stage 1 arterial
hypertension patients as compared to the patients with stage 2 AH and stage 3 AH.

The course of HD comorbid with hypothyroidism and obesity, in contrast to the
similar patients without hypothyroidism, featured changed activity of systemic
inflammation response syndrome, which manifested itself by lower WBC and monocyte
counts with lymphocyte activation and increased erythrocyte sedimentation rate (ESR), (p
< 0.05) and was associated with advancement of hypothyroidism and increased cardio
vascular risk (significant correlations of the FT3 levels and cardio vascular risk with WBC
count, segmented and band neutrophil count, lymphocyte count) and dyslipidaemia (WBC
with triglycerides: © = 0.34; p = 0.002; lymphocytes with beta-lipoproteins: t = 0.24; p =
0.01). Comorbidity of HD with hypothyroidism and obesity was characterized by
endogenous intoxication syndrome according to the integral haematological indices:
leukocytic intoxication index, intoxication indicator, nuclear index of intoxication,
neutrophil reactive response index (NRRI), which exceeded the normal value 1.2 — 3.4-
fold. The severity of endogenous intoxication was defined by the TG state (NRRI was
correlated with hypothyroidism duration: © = 0.24; p = 0.02 and free triiodothyronine
level: t=0.49; p = 0.04).

In the patients with HD, hypothyroidism and obesity, adaptation processes were
changed, which is evidenced by the fact that the unfavourable types of adaptive responses
(30.16 %) occurred as frequently as the favourable calm activation responses (34.92 %).
According to the correlation analysis, disturbance of adaptive processes was clearly
correlated with an aggravated course of arterial hypertension and obesity (adaptive
potential with HD duration: T = 0.51; p = 0.003, degree of hypertension: T =0.43; p <
0.001, HD stage: T =0.28; p = 0.008, body mass index: t = 0.24; p = 0.02, weight and
volume of the visceral fat: T = 0.24, p = 0.02, percentage of fat: 1= 0.23, p = 0.03).

It was established that the triple comorbidity is characterized by changes in the
central and peripheral nervous systems: vegetative dysfunction (96.88 %), moderate
degrees of reactive and personal anxiety and depressive syndrome (70.97 %), which
affects the clinical manifestations. In particular, depressive syndrome was accompanied by

higher levels of blood pressure, suppression of inflammation response and endogenous



intoxication syndromes (based on the assessment of band neutrophils, monocytes, integral
haematological indices of neutrophil-to-ESR ratio, inflammation response index, nuclear
index of intoxication), overstrain of adaptive mechanisms (based on the adaptive
potential), higher levels of vegetative dysfunction and personal anxiety, poorer
hypothyroidism control (based on the levothyroxine dose), p < 0.05.

The scientific novelty of the research is defined by the fact that based on the
comprehensive clinical, laboratory and instrumental study we established the specific
features of mutual aggravation in cases of comorbidity of HD with hypothyroidism and
obesity, when the advanced hypofunction of the thyroid gland was accompanied by
progressing arterial hypertension with prolonged electrical systole, predisposition to
thrombosis, renal dysfunction, increasingly pronounced abdominal obesity with
progressing disorders of lipid metabolism. In particular, in patients with the triple
comorbidity, hypercholesterolemia was associated with advancement of hypothyroidism
and suppressed conversion of thyroxine into triiodothyronine, and inadequate
compensation of hypothyroidism resulted in deterioration of the lipid profile parameters.

The research expanded the scholarly views on inflammation response, endogenous
intoxication and adaptive response syndromes for cases of HD comorbid with
hypothyroidism and obesity. It was established that the triple comorbidity is characterized
by suppressed neutrophil inflammation and WBC activation with increased ESR, more
pronounced endogenous intoxication, the degree of which was proportional to the severity
of hypothyroidism, and weakening of adaptation processes, which was primarily
connected with the progression of AH and obesity.

It was for the first time shown that most patients with HD, hypothyroidism and
obesity present with the dysfunction of the vegetative nervous system (96.88 %), anxiety
and depression (70.97%), and these disorders are significantly associated with higher
levels of blood pressure and lower controllability of hypothyroidism.

The practical value of the research consists in proving that it is necessary to
monitor the TG state in patients with HD and obesity with assessing the levels of TSH
and thyroid hormones, and for latent hypothyroidism the changed indicators should be

normalized and the euthyroid state should be achieved, which will allow preventing not



only unfavourable types of left ventricular remodelling, but also thrombotic complications,
renal dysfunction, prolonged electric systole and atrioventricular conductance delay, as
well as managing abdominal obesity in a more efficacious way. In addition, in case of
patients with the triple comorbidity, it is important to ensure appropriate medicamentous
correction of abnormal values of the lipid metabolism indicators, which in its turn will
promote the normalization of thyroxine conversion into triiodothyronine. In the secondary
cardio vascular prophylaxis for such patients, a special focus should be made on the
correction of body weight and abdominal obesity, in particular.

The research showed that for assessing the activity of inflammation response and
endogenous intoxication, additional information is provided by the integral
haematological indices, which do not entail any increase in the volume of testing, are
available and more informative than an ordinary haemogram. Besides, patients with
HD, hypothyroidism and obesity should be additionally screened for depressive and
anxiety disorders, as depressive syndrome in them was accompanied by a worse control
of blood pressure levels and disturbed adaptation processes.

Key words: hypertension disease, hypothyroidism, obesity, dyslipidaemia, leptin,

inflammation response, adaptation processes, vegetative dysfunction, anxiety, depression.
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