AHOTAILISA
Kosanenxko €.JI. Monudikariss (akTopiB pHU3MKY apTeplajbHOi TinmepTeHsii 3
BUKOPUCTAHHSAM HHU3bKOIHTEHCHUBHOI BHYTPIIIHBOBEHHO! Ja3epHOi Teparii. —
KBamidikariitHa HayKoBa CTaTTs Ha MpaBax PyKOIUCY.
Huceprartiist Ha 3100yTTsI HAYKOBOT'O CTYIIEHS JoKTOpa (iocodii 3a criemiaibHICTIO
222 «Menumunay. — Cymcbkuit nepkaBauii yHiBepcuteT MOH VYkpainu, Cymu,
2020 p.

3aranpHUM pe3ynbTaT AUCEPTALIMHOTO JTOCHIIKEHHS MICTUTh PalliOHaTbHUN
MIJX17 10 BUPILMICHHS 3aBJIaHHS, 110 mependadae po3poOKy edEeKTUBHUX 3ac001B
Moaudikaiii GakTopiB pU3NKy apTepiaibHOI rineptensii (Al') 3 BUKOpPUCTaHHIM
BHYTPIIIHBOBEHHOI J1azepHoi Tepamii (BJIT). ¥ po6oti Oynu nociimkeHi 3B'SI3KU
MK piBHEM ceuoBoi kuciotu (CK) Ta mokazHMKamu >KOPCTKOCTI apTepiajibHO1
CTIHKM, EHJOTeNadbHOI AMCQYHKIII, CHUCTOJIOAIACTOMIYHOI (YHKII MioKapaa
miBoro nuryHouka (JIL), 3minamu mopdosorii eputporuTiB Ta cryneHem Al
BcTaHoBIEHO NIABUIIEHHS BIAHOCHUX PU3UKIB PO3BUTKY apTeplajbHOI TiepTeHs3ii
3a HasBHOCTI rinepypukemii (I'Y). Po3pobneno crocid6 kopekiiii apTepiadbHOTO
TucKy (AT), piBHS CEYOBOi KHUCIOTH, €HAOTENIanbHOI NUC(YHKIII, MOKA3HUKIB
YKOPCTKOCTI apTepiayibHOI CTIHKH, CUCTOJIOAIACTOMIYHOI (PYHKIIIi MioKap/ia JiBOTO
IIUTYHOUKA, MONKUIONUTO3Y, KU nependadae 3acrocyBanHa BJIT 13 moTy»KHICTIO
JIla3epHOr0 BUNIPOMiHIOBaHHS 1,5 MBT, TOBXXHHOIO XBWI1 A = 635 HM E€CATUIECHHUM
KypcoM 1o 15 XBUJIMH IIOJIEHHO Y MO€HAHHI 31 CTAHAPTHOIO AaHTHUTIEPTEH3UBHOIO
tepaniero (AI'T). OOrpyHTOBaHO MOUUIBHICTH 3acTtocyBaHHs BJIT mnst kopekiii
NopylIeHHs JOOOBUX KOJMBAaHb apTePiaIbHOTO TUCKY Y XBOPHUX 3 €CEHIIaIbHOI0 Al
I cranii, 1-2 cTtyneHis.

Metow poboTH € ontumizaiis KOMOIHOBaHOI Teparii MOAU(IKYIHOUUX
(bakTopiB pU3KKY Y XBOPUX HA apTeplayibHy TinepTensito | ctaail 3 BUKOPUCTaHHIM
BHYTPIIIHHOBEHHOI JIA3€pHO1 Teparii Ha MiJCTaBl BUBYCHHS PIBHS TiMEpypHUKEMIi,
eHAoTemanbHoi  JUCOYHKLII Ta CHCTOJOMIACTONIYHOI  (PYHKIII MiOKapay,
IIBUIKOCTI MyJIbCOBOT XBUJII IO A0PTi Ta MONKUIOIUTO3Y.

3anayi podorm:



1. IlpoanamizyBatm mJaHi Cy4acHUX O0araTtoIEHTPOBUX DPaHIOMI30BaHUX
JOCTIPKEeHb MIOJ0 MOIIMPEHOCTI TymepypuKeMii, apTepiaibHOi TrimepTeHs3ii Ta ix
acoryari.

2. JlocnmiauTu Ta MPOBECTH MOPIBHAJIBHY XapaKTEPUCTUKY PIBHIB CEYOBOI
KHCJIOTH, (PYHKIIIOHAJILHOTO CTaHy €HAO0TEeJiI0, MiOKap/ia, MMBUIAKOCTI TMOITUPEHHS
MyJIbCOBOT XBUJI1, PIBHS MONKIIONUTO3Y Y MAIIEHTIB 3 apTEPI1aJIbHOIO T1IEPTEH3IEI0
I cranii 3 HOpMaabHUM PIBHEM CEYOBOI KHUCIOTH BITHOCHO KOHTPOJIBHOI IPYMIH 3
HOPMAaJIbHUM apTepialiIbHUM TUCKOM Ta HOPMAJIBHUMM PIBHEM CEUYOBOI KUCIOTH.

3. BusHauntu 3B’SI30K MiX TIMEpypUKEMi€l0 Ta (PYHKIIOHATHHUM CTaHOM
€HJOTENII0 1 MIOKap/Ja, MIBUAKICTIO MOIIMPEHHS IyJIbCOBOI XBHJII MO AaOPTI Ta
piBHEM moMkinonuTo3y y namientiB 3 Al I ctazii, 1-2 cryneHis.

4. TlpoananizyBaTH BIAHOCHI PU3MKH PO3BUTKY apTepiajibHOI TiNEpPTEH3],
eHjoTemanbHoi aucyHKII, cucTojoaiacToNiuHoi AuchyHkuii miokapnaa JII,
30UTBIIICHHST KOPCTKOCTI apTepiayibHOiI CTIHKH, BUHUKHEHHS MOMWKIJIOIMUTO3Y Y
HOPMOTEH3UBHUX NaIi€HTIB 3 ['Y 10 BITHONIEHHIO 10 HOPMOTEH3UBHUX MAIlIE€HTIB.

5. BuzHauuTu eeKTUBHICTh BHYTPIIIHBOBEHHOI JIA3€PHOI Tepallii sk MeTo/1a
KOpEKLIi apTepialbHOr0 TUCKY, TIepypUKeMii, TUCPYHKIIIT €HAOTENII0 1 MiOKap/a,
MIBUIKOCTI TONIMPEHHS] TMYyJIbCOBOI XBHJII 1O aOpTi Ta TMOWUKUIIOIUTO3Y B
KOMITJIEKCHOMY JIiKyBaHH1 mamieHTiB 3 Al' | cranii y mopiBHSIHHI 31 CTaHIApPTHOIO
AHTUTINEPTEH3UBHOIO TEPAIIEIO.

6. BcramoButm  MOXIMBICTE  KoOpekiii  (aktopiB  pusuky Al
(enmoremiitzanexxHoi BazomuisTaiii (E3B/I), mBuakocti mynscoBoi xBumi (III1X),
iHaekcy Tei, MOMKUIONUTO3Y, TiEpypUKEMIi) 3a AOMOMOTOI BHYTPIIIHBOBEHHOI
Ja3epHoi Teparii y HopMOTeH3uBHUX 0ci0 3 Y.

O0’exT mocailzkeHH — (aKTOPU PU3UKY apTepialibHOI TiNepTeHsii, 1o
MJIATa0Th MOIHQIKAaITi.

IIpeaMer gocaixkeHHsI — BIUIMB BHYTPINIHBOBEHHOI JIa3epHOI Teparii Ha
piBerb AT, ce40BOT KUCTIOTH, JKOPCTKOCTI apTepiaibHOI CTIHKH, €HAO0TEIIaNIbHOI Ta
CUCTOJIOAIACTONIYHOT  (YHKIT MioKapjJa JIBOIO  LUIYHOYKa, yTBOPEHHS

MATOJIOTTYHO 3MIHEHHUX (DOPM €pUTPOLIMTIB.



Martepiaau Ta metoau. [lucepraiiiina po6oTa BUKOHaHa y paMKaX HayKOBO-
nochigHoi  pobotn CyMCBKOTO JI€pKaBHOTO  YHiBepcuTeTy «JlocmimkeHHs
KOMOpPOIJTHOTO Tepediry 3aXBOPIOBaHb BHYTPIIIHIX OpPraHiB Ta €HIAOKPUHHOI
cucremm» (Ne geprkaBHoi peectparii 0117U002157; 01.17-12.21).

3 meToro (hopMyBaHHS TPyl JOCHIKEHHs 0yiio obcTexxkeHo 480 XBOpuX, 110
3BEPTAIUCH 32 MEPBUHHOIO JIONIOMOTOIO JI0 JIIKAps 3arajibHO1 MPaKTUKU — CIMEMHOI
mequiman (3TICM) mpotsrom 2016 — 2018 pp. byno Bimiopano 370 oci6: 250
namiedTiB 3 Al I cranii, 1-2 ctynenis; Ta 120 oci6 3 HopmanbHuM AT. O0CTe)KEHHS
Ta JIKyBaHHS NAl€HTIB MNPU3HAYAIOCH 3TITHO PpEeKOMeHaalii €BponenchKoi
acomianii 3 jikyBanHs Al Ta umHHHMX Haka3iB MO3 VYkpainu (2013 ESH/ESC
Guidelines for the management of arterial hypertension; nakaz MO3 VYkpainu Bin
24.05.2012 Ne 384 "TIpo 3aTBEepKEHHS Ta BIPOBAKEHHS MEIUKO-TEXHOJOTTUHUX
JIOKYMEHTIB 31 CTaHAapTU3aIlil MEIUYHOT TOTIOMOTH [P apTepialibHii rinepTeHsii';
€pponeiricskoi acorianii WALT (World Association for Laser Therapy).

[TamieHTH npu BKIOYEH1 y AUCEPTALliiHE MOCIIJKEHHS MiINUCYBaIn
1HGOpPMOBaHY 3roJy Ha MPOBEACHHS JIKYBaHHS 3TJIHO MDKHApOJHOIO Ta
HaIlIOHAJILBHOTO 3aKOHOJABCTBA 3 MHUTAaHb E€TUKHU BIAMOBIAHO BHUMOTaM 3aKOHY
Vkpainu 23.09.2009 p. Ne 690 «IIpo 3arBepmKeHHS MOPAIKY MPOBEIACHHS
KJIIHIYHUX BUMPOOYBaHb JIIKAPCHKUX 3aCO01B Ta €KCIEPTU3U MaTepiaiiB KIIHIYHUX
BUNPOOYBAaHb 1 TUIIOBOTO MOJIOKEHHSI KOMICIi 3 MUTaHb €TUKH» Ta MPOTOKOIY
KOMiCii 3 TmHTaHb OIOMEIWYHOI €THKH MEAUYHOro I1HCTHTYTY CyMCBKOTO
JepKaBHOTO YHIBepcUTETY (mpoTokoa Ne2/2 Big 20 mrororo 2020 p.).

byno cdopmoBano 4 rpynu: 1 rpyna, nopiBHsuibHa (N=30) (mpakTU4YHO
310poBi 0codn); 2 rpymna (N=52) — HOPMOTEH3UBHI MAI[IEHTH 3 TiMEPyPUKEMi€t0; 3
rpyna (N = 48) — manientu 3 ecenuianbaoro Al I cranii, 1-2 crynenis; 4 rpyna (N =
54) — namienTu 3 ecennianbHoro Al [ crazii, 1-2 ctynens y noeanansi 3 ['Y. 3rigHo
cXeM JIiKyBaHHs Ipynu 3 Ta 4 Oynu nofineHi Ha miarpymu: 3A (n=24), 4A (n = 26)
(ctapgaptHa AI'T BIAMOBIAHO 10 HAIlOHAJIBLHUX MPOTOKOJIB: jo3aptaH 100 mr
OJMH pa3 Ha 100y 3 mojanbluM migdbopom no3u) Ta 36 (N = 24), 4b (n = 28)

(xombOinoBane JikyBaHHs AI'T ta BJIT).



Jlo6oBe ™oHiTOpyBaHHS AT NPOBOAWIN OCIUIOMETPUYHUM METOIOM
annapatom ABMP-50 HEACO npotsirom 24 roguH npu BKJIIOUEHH] y JTOCHTIKSHHS
Ta yepes 2 THXKHI Mics 3akindeHHs kypey BJIT.

[IpoOy 3 peakTuBHOW rimepeMiero mias BusHavueHHs E3BJl mpoBommm 3
BUKOPHUCTAHHSM YJIBTPa3ByKOBOIO arapary SonoScape S6Pro ta cirnoMmanoMeTpa
LittleDoctor LD-SO13. KpurepisMu Ba30OMOTOPHOI AUCQPYHKINI €HIOTEIIIO
BBaYKAJIM BIICYTHICTh MPUPOCTY JlaMeTpa IIeYOBOi apTepii Oinbie Hix Ha 10 % y
BIIMOBIZI HA TIPOBEJACHHS TMIpoOM 3 PEAKTUBHOIO Timepemieo abo TOosBY
Ba30KOHCTPUKIIII.

JlaGopatopHi aHanmi3W KpoBl (KJIIHIYHMK aHami3, Jimijorpama, BMICT
KpEaTHuHIHY, CEYOBOi KHCIIOTH, TIJIIOKO3M) BUKOHYBAJIUCh 3a CTaHJIAPTHUMU
METOJMKaMHA 3 BHKOPHUCTaHHSIM HamiBaBTOMaTHYHOTO aHamizatopa RT-9800
(Rayto). [ocmimkeHHs Mop¢oJiorii epUTPOIMTIB BHUKOHYBAJIOCh 3a METOJOM
PomanoBcekoro-I'im3u 3 Mmoaudikariiero Maiin-I proHBagbaa Ta 3 BUKOPUCTAHHSIM
pacTpoBOi  €JIEKTPOHHOI MiKpockomii. PacTpoBy €NeKTpOHHY MIKPOCKOMIIO
MPOBOJIMIIM HA PACTPOBOMY eJIeKTpoHHOMY Mikpockom POU-106U1 "SELMI" 3
KaMepOor0 HU3BKOTO BaKyyMy.

CranmaptHe  exokapziorpadiuyHe  JOCTIDKCHHS  MPOBOAMIA  Ha
yJIbTpa3ByKoBOMYy amaparti SonoScape S6Pro. Cucrtonomiactonmiyna ¢ynkimis JII
BU3HAuajacsd 3 BUKOPHUCTaHHSM HEIHBA3WBHOI exokapaiorpadiuHoi mnpoou 3
BU3HAYCHHSAM 1HJEKCY Tei, SKUW J03BOJISIE OIIHUTH SK CHCTOJIYHY, TakK 1
niacromuny (yHkuito miokapaa JIIII 3 ypaxyBaHHSM nepiofiB 130BOTIOMETPUYHOTO
CKOPOUYCHHSI Ta 130BOJIOMETPUYHOI penakcaiii miokapaa JIIII. BumiproBanHs
IIBUIKOCTI PO3MOBCIOJDKEHHS TYJACOBOI XBWJI IO aopTi 3AIMCHIOBATKM 3a
JONIOMOTO10 amapary SonoScape S6Pro cuuxponizoBanuM 3 EKI' kanamom. Jlis
peectpanii EKT" BukopucroByBanu enekrpokapaiorpad Heaco 100G.

Kypc BJIT npoBouau 3 BAKOPUCTAHSIM CTEPUIBLHOTO CBITIOBOY J1aMETPOM
500 mxm. Pexxum BJIT: nopxuHa XBuii 635 HM, TOTYKHICTh Ha BUXO/I1 CBITJIOBOTY
1,5 MBrT, mineHicTh moTyxHOCTI BunpomiHmoBanus 0,2 Br/cm? y mocriliHOMy

pexumi, Qmoenc 0,2 JIx/cm?, ekcnosumicio 900 cek, CyMapHOI 0300



BUIpoMiHIOBaHHS 10 180 J[k/cM?, Kypc — IIOAEHHO, 3arajbHOI0 KimbKicTio 10
IpOLEAYD.

[TopiBHSIHHSA BHPaXKEHOCTI (PaKTOpIB PU3UKY apTepiaibHOI TiMmepTeH3ii y
nariedTiB 3 Al | ctazii mo BiIHOIIEHHIO 0 KOHTPOJIBHOI IPyHH BUABIIO Ha 22,6 %
ummid piBeHb CK kxposi (p <0,05), Ha 7,5 % BuIMIA PIBEHb CHIOTETIATBHOT
TuCchYHKITT 13 3HMKEHHSIM eHoTeNin3anekHol BasoausaTaiii (P < 0,05), na 46,1%
- mBuAKoCTI mynbcoBoi xBuwm (P < 0,05), Ta Ha 13,9% — piBHSA MOWKUIOIMTO3Y
(p<0,05), 1110 CBIAYMTH PO POJIb BKa3aHUX (PAKTOPIB PU3UKY Y pO3BUTOKY Al

3 METOI0 BCTaHOBJIEHHS KOPEJSIINHUX 3B A3KIB MK BUBUEHUMHU (PaKTOpamu
PU3HKY Y TOCHIPKYBAaHUX TpyNax 3/11HCHIOBAIN PO3PaXyHOK KOe(]II[IEHTY paHrOBO1
kopessinii Cripmena: y 2-i rpymi BUSBIEHO NPSIMHUI 3B’ 30K CEPEIHBOT CUITM MIXK
BmictoM CK ta piBaem CAT (r = 0,49; p <0,05), AT (r = 0,35; p <0,05), ILITTX (r
=0,58), miokapaianbHOIO quchyHkiiero (r=0,64), piBem norikionutosy (r =0,42)
Ta 00EepHEHUH 3B’A30K CepPeIHBOT CHIIH 3 CHI0TEMaIbHO nucdyHkiieto (r = - 0,52)
(p < 0,05 mna Bcix). Y 3-# rpyni 3HAHACHO MPSMHUN 3B’S30K CEPEIHBOT CHIIM MiX
BMmictoM CK ta CAT (r=0,32; p<0,05), IAT (r = 0,29; p < 0,05), LLIIX (r = 0,34),
MiokapaiabHOO aAuchyHkiiew (I = 0,47), piBHeM noikutonurosy (I = 0,69) ta
oOCepHEHMIA 3B’S130K CepPeIHbOI CHIIM 3 €HA0TeianbHO0 qucdyHkiieo (I = - 0,35)
(p < 0,05 mast Bcix). Y 4-ii rpymi 3a HasBHOCTI Al Ta I'Y BUsBIEHO mpsAMUii
KOpEJSILIHUEI 3B’S30K 3 BUILIUM piBHEM jaocToBipHOCTI (P < 0,001) y mapax CK —
JATn (r=0,33; p<0,05), CK-E3BJ (r =0,33; p < 0,05).

BcraHoBiieHO CyTTeBe 30UIBIIEHHS BIJTHOCHOTO PHU3UMKY pPO3BUTKY Al 3a
HasBHOCTI ['Y y HOPMOTEH3MBHUX MaLI€HTIB 33 MIBPIYHUI MEPI0Jl CIOCTEPEKEHHS
y 4,62 pa3iB, nepeBuiieHHs HopManbHux moka3zHukiB X y 5,97 paziB, iHIEeKCy
Teiy 5,39, E3B/l y 4,48, noiikinonuro3y y 3,62 pasis (p < 0,05 mis BCix).

VY nocmipkeHHl 0yJI0 BCTAaHOBIICHO 3B’ 130K Mk ['Y Ta migBumenusM AT sk
y HOopMoTeH3uBHUX maiieHTiB (neHnuit ta Hivani CAT ta JIAT na 10 %), Tak 1y
nanieHTiB 3 Al'. Y HopMoTeH3uBHUX natieHTiB 3 ['Y Ha ¢oH1 3MeHenHs piBaa CK

Ha 14,7 % BUSABICHO HACTYITHE 3HIKEHHS cepenHboieHHNX mokasHukiB AT: CATx



Ha 9,0 %, JATnx na 14,4 %, I4 JATx va 7,3 %, IIIIX Ha 20,5%, ingexc Tei Ha
12,2%, notikinouuto3y Ha 4,7 % Ta 30insmenas E3B/] Ha 6,6 %.

Ominka edextuBHocTi AI'T y rimeprenzuBHux xBopux 6e3 ['Y (3A rpymna)
MPOJIEMOHCTPYBaJia AUHAMIKY 3HIDKCHHS TMOKAa3HUKIB JEHHOro Ta HigyHOTO AT:
CATnna 7,9 %, 1ATn na 8,3%, IATH Ha 12,4 %. Ilpu ouinii HaBaHTakeHHS AT
B JICHHHH Ta HIYHHM Yac BiJIMIYA€ThCs CTATUCTHYHO noctoBipHe (P < 0,05)
sumwkeHHs [Y AT mporsrom no6u. Y mnamieHTiB 3A Tpynu micas JIKyBaHHS
B1J1I0yJI0CS 3HM>KEHHS oka3HUKIB paHkoBoro miaiiomy CAT (ILIPIT CAT na 26,1%
1 BPIT CAT na 18,8%), ajie 1OCTOBIpHOTO 3HIKEHHS BKazaHux napamerpis AT He
BusiBiieHo. Ciij 3a3HauudTH, 10 TpoBeAcHE JikyBaHHA y 3A rpymi Oyio
acollifioBaHe 31 3MEHIIEHHSIM OpcTKocTi aoptu (3HMWkeHHs LIIIX nHa 7,8 %) Ta
3HMKEHHSIM p1BHS NoWKiouuTo3y Ha 0,8 %.

VY rinepren3uBHux xBopux 0e3 'Y (3b rpyma) micins KOMOIHOBaHOTO
nikyBanHs AI'T ta BJIT BusBieHe cratucTudHo gocToBipHEe 3HMKEHHS CATn Ha
12,1 %, IATaua 10,7 %, JIATH Ha 14,9 %. Ha Biaminy Big rpynu 3A, koMOiHOBaHE
nikyBanHs y 3b rpymi Oyno acomiifoBaHe 13 3HUKEHHSIM yciX nmoka3HukiB JJMAT,
SK1 BIAMOBIAaNM 3a HaBaHTaxxeHHS AT, MIBUAKICTH 1 BEIUYMHY MOTO PaHKOBOIO
nigiiomy (p < 0,05). ITicis npoBeaeHOTo Kypey JiKyBaHHs y 3B rpymi BiaMidamocs
samkeHHs LITX na 11,9 %, E3B/] Ha 1,8 %, ingekc Tei Ha 9,3 %, piBas CK Ha 6,7
%, molkinouutosy Ha 3,7 %

VY rpym 4A rinepren3uBHuX XxBopux 3 ['Y Bukopucranus AI'T mokasaio
samwkeHHss CATnora 4,5 %, JATnna 7,3 %, JIATa Ha 15,2 %. BignosigHa nuHamika
cnocrepiranacs npu ananizi nokasHukis [4 AT, BPII ra IIPIT AT (p < 0,05). IIpu
MOCHIUKEHH] OMHAMIKM aHAJIOTIYHUX ITOKa3HUKIB mamieHTiB 3 I'Y Ta Al, ski
orpumyBaiu Al'T, Businene craructuyHo AoctoBipHe 3HMmkeHHs LIITX Ha 8,5 %,
CK na 6,8 %, innexcy Tei Ha 10,5 % Tta miasumenas E3B/I na 5,0 %.

Buxopucrannas xkomb6inarii AI'T ta BJIT y rineprensuBanx xBopux 3 ['Y
(rpyna 4b) acouitoerbes 13 3umxeHHsaM HIX wa 21,9 %, inaexcy Tei Ha 29,3 %,
piBas CK na 19,2 %, noiikinonuto3y Ha 7,3 % Ta 3poctannasm E3B/I na 8,5 %, mo

y OPIBHSIHHI 3 MOHOTEPAITIE€I0 aHTUTINEPTEH3UBHUMHU ITpenapaTaMmu 3a0e3mneuye Bijl



5 mo 28 % nonaTkoBOrO 3HMKEHHSI BUBUEHUX (akTopiB pusuky Al. J[uHamika
noka3HukiB JIMAT micns mpoBeAeHOro JiKyBaHHS BKa3ye Ha CTAaTUCTUYHO
noctoBipHe (P < 0,05) 3umxenns nokazHukiB CAT ta IAT BaeHs Ta BHOUI.

HayxoBa HOBH3HA OTpUMaHUX pe3yIbTaTiB JOCIIKEHHS MOJISITa€ B TOMY, 1110
BIieplIe B YKpaiHi 3aCTOCOBaHUU cmocid Kopekuii MoaudikoBaHuX (HaKTOPiB
pU3MKY Yy TMallieHTiB 3 mnoenHaHHaMm [Y Ta aprepiaabHOi TinepTeHsii 3
BUKOPHCTAHHSAM CXEMH KOMOTHOBAHOTO JTIKyBaHHS 3 BHYTPIIITHLOBEHHOIO JIA3EPHOIO0
Teparier. ABTOpPOM BIIEpIIE MOKa3aHO €(EeKTUBHICTh Ta 3alaTeHTOBAHO CIIOCIO
KOpEKLIi TINepypuKkeMii y XBOPUX Ha apTeplajibHy TINEPTEH3II0 MUIIXOM
BUKOPUCTAaHHS BHYTPIIIHbOBEHHOI JIa3€pHOI Teparii 3 ONTHYHUM CBITIOBOJIOM
niameTpoM 500 MKM, JHKEpeIoM BUIIPOMIHIOBAHHS 3 JIOBXXKMHOIO XBHII 635 HM,
gmoenc 0,2 Br/cm?, excrosumiero 900 ¢ i3 CyMapHOI MHOIJHMHYTOK 0300
sunpominioBanns 180 J[x/cm? Ta kypcom 10 mpomuemyp 3 HACTYIHUM KOHTPOIEM
JUHAMIKM TIOKAQ3HHUKIB CEYOBOT KHUCIOTH Ta apTepiadbHOro THUCKY. Takox BIepIie
JOCJTII)KEHO MOIIMPEHICTh Tnepypikemii cepell HOpMOTEH3MBHUX Ta MaIlieHTIB 3 Al
I cranii, 1-2 cTyneHiB cepell MAIl€HTIB, SKI 3BEPTAIOTHCS IO JIKAps 3arajbHOi
MIPAKTUKHN — CIMCHHOT METUITUHHU.

Brnepine Businena acomiartisi I'Y 31 3017bIIEHHSIM KOPCTKOCTI apTepiaibHOT
CTIHKH, (OpPMYBaHHSM CHJOTEIAJbHOI Ta CHCTOJOMIACTOIIYHOT JUCHYHKIIII,
MIJBUIICHHSM cepeaHbo000BUX TMoKa3HUKIB AT. BcTaHOBIEHO 3B’S30K MiXK
piBauem CK Ta Bupaxenictio okpemux @DPP Al (emmoremianbHa guchyHKIIS,
MIOKap/ianbHa JIUCHYHKIS, TMOHATHOPMOBE 30LIBIIEHHS >KOPCTKOCTI CTIHKH
aoptu). Posmmpeno Bimomocti npo 3xatHicTh CK BrmmBatu Ha Mopdosoriio
EPUTPOIUTIB NUIIXOM (HhOpMYyBaHHS MONKUIONUTO3Yy. Briepiiie BUBYEHO acoIriaIito
NOKa3HUKIB J000BUX mpoduiiB AT y HopmMoTeH3uBHHMX maiieHTiB 3 ['Y Ta
oO0rpynToBano BukopuctanHa BJIT y KkoMIuiekcHi Tepamii sSIK  METOIy
HEMEMKaMEHTO3HO1 Kopekilii 71000Bux npodiniB AT y HOpMOTEH3UBHUX MAIIEHTIB
3 I'Y 3 meToro nepBuHHOI npodinakTuku Al

Pesynbratu pobotu BruroueHi o0 «Ilepeniky HaykoBO1 (HAyKOBO-TEXHIUHO1)

MPOIYKIi, IPU3HAYEHOI ISl BIPOBAKEHHS IOCATHEHb MEIMYHOT HAYKH Y cepy



OoXOopoHH 370poB'si»: Croci0 KOpekIi rinepypukemii y XBOpUX Ha apTepiaibHy
TiIepTeH3110 MIITXOM BUKOPUCTaHHS BHYTPIIIHbOBEHHOT J1azepHoi Tepamii. [larent
VYkpainu Ha kopucHy mojenb Ne 129250 U, MIIK 61K 31/722 (2006.01) Ta Crioci6
KOMIUIEKCHOTO JIIKyBaHHs rinepToHiuHoi xBopoou -1l crynens. [latent Ykpainu na
xopucHy Mojenb Ne 119092 U, MITK A61N 5/06 (2006.01).

Otpumani pe3ylbTaTd JO3BOJWIM PO3POOUTH Ta BIPOBATUTH B MPAKTUKY
Coci0 KOpeKIii rinepypukemii y XBOpUX Ha apTepiaibHy TIMEPTEH31I0 MUISIXOM
BUKOPUCTAaHHS BHYTPIIIHHOBEHHOI Jla3epHOi Teparii. OOIpyHTOBAHO JOIIBHICTh
BukopuctanHa BJIT nms 3HM)KEHHA PiBHSA CEYOBOI KHUCIOTH Yy BUNAAKAX, KOJIU
3T1IIHO Cy4acHUX peKoMeHalli no JikyBaHHio Al', papmakosioriune jJikyBaHHs HE
noka3ane. 3actocyBanHs BJIT B komoOinatii 3 AI'T mo3Bosise mBuaIe MpoOBOIUTH
Kopekuiro QakropiB puzuky Al y rinepTeH3MBHUX NAIIEHTIB B amMOyJIaTOPHUX
YMOBAaX, JOCSTalOyd YTPUMaHHS CTIMKOro pe3ysibTaTy BIPOJOBX MIBPIYHOIO
TEpPMiHY.

[IpakTruHE BOPOBAIKEHHS PE3YJIbTATIB JOCIIKEHHS Y KIIHIYHY PAKTUKY
sniicieno Ha 60a31 K3 COP «Cymceka oOnacHa kiiHIYHA JikapHs» (AKT Mmpo
BrpoBakeHHs Bia 05.03.2020 p.), KHIIT «/Jenmp nepsunnoi meouxo-canimapHoi
oonomoeu Ne I» CMP (AkT nipo BapoBakenns Big 17.01.2020 p.), TOB «Cymcbka
KJIIHIKa Ja3epHoi meaunuHmy (AKT npo BrpoBakeHHs Bix 04.11.2019 p.), KHII
BPP «bypuHcbKa HeHTpasibHOI palioHHa JikapHi iM. mpod. M.I1. HoBauenka» (AKT
npo BrpoBakeHHs Bia 12.02.2020 p.).

Iyoaikanii. 3a Matepianamu auceprauii omy0aiKoBaHO 22 HayKOBI mpari: 2
cTaTTi, ki iHAEeKcyeThest y BJI Scopus, 2 crarti — BJI WO0S, 3 Hux 3 crarTi B
1HO3eMHHMX BHJaHHSX Kpainm €Bpomeiicbkoro Coro3y (Ilomeima); 5 crarteit y
HayKOBUX (haxoBUX BHAAHHSIX YKpainu; 11 Te3 B marepiamax MiKHapogHUX Ta
Bceykpainchbkux KOH(EpEeHITiil; oTpuMaHo 2 MaTeHTH Ha KOPUCHY MOJICNb Y KpaiHu.

BUCHOBKHA

1. Awnaniz 4YuHcenbHHX O0araTOIEHTPOBUX JOCHIIKEHb CBIIYUTH IIPO

3pOCTarouuil iIHTepec A0 TinepypikeMii K 10 GakTopa pa3uky, 1Mo 00TIKye nepedir

apTepiayibHOI  TimepTeH3ii Ta acolioe 3  (aTaJlbHUMH  YCKJIAJHECHHSIMHU.



Posnoscromkenicty ['Y y kpainax CxigHoi €Bponu cknanae 25,5%, mo maibke
ciiBctaBHO 3 mommupeHicTio AT — 28,5%, 1o poOuTh akTyaqTbHUM ONTHMI3AIiI0
KOMOIHOBaHUX JIIKYBaJbHUX CXEM JJIA KOpeKIlii Moau(diKytounx (hakTOpiB pU3UKY
y XBOpUX Ha apTepianbHy rineprensito | craii.

2. Ilpu BUBYEHHI (DaKTOPIB PU3UKY apTepiaiabHOI TiNepTeH31l y Malli€HTIB 3
AT I cTazii mo BiIHOIIEHHIO 10 KOHTPOJIbHOT Py OyJIo BCTaHOBIIEHO Ha 22,6 %
umuii pieeab CK xposi (p < 0,05), na 7,5 % Bummii piBeHb CHIOTEIIATBHOI
TUCOYHKIIT 13 3HIKEHHSAM €HI0Telii3aneknol BazoausTanii (p<0,05), na 46,1%
— mBHIKOCTI mysbcoBoi X (P < 0,05), Ta Ha 13,9% — piBHs MoMKiIONHATO3Y (P <
0,05), 110 CBIAYHUTH PO POJIb BKA3aHUX MOKA3HUKIB y PO3BUTOKY Al

3. VY mamieHTiB 3 KOMOpPOIMHICTIO apTepianbHOi Tinmeprensii | cranii,l-2
CTYIIEHsI Ta TINEPYpUKEMIi BCTAHOBJIEHO HASBHICTh MPSMOIO 3B’S3KY CEpPEIHBOI
CHWJIM MK BMICTOM CEUOBOI KHCJIOTH Ta piBHeM aptepiaibHoro Tucky: CATx (r=
0,48, p <0,001), AATn (r = 0,33, p <0,05). IIpu uboMy MmiABUIICHHS PIBHS CEUYOBOT
KHCIIOTH HETaTHBHO acomiroe 3 auchyHkmiero exporenito (E3B r = -0,62, p
<0,001), Ta mMae mpaAMy acoliamniio 3 ITUCHYHKIED MioKapja JIBOrO HUTYHOYKA
(immexc Tei r = 0,33, p<0,05), MOHATHOPMOBHM ITiIBUIIECHHIM >XOPCTKOCTI
aprepiansHoi ctinku (LLITIX r = 0,68, p < 0,05) Ta 3MiHOI0 MOP(}OIOTIi epUTPOIIUTIB
(morikimonwmro3 I = 0,69, p < 0,05).

4. BCTaHOBIEHO CYTTEBO 3OUIBLIEHUH PU3BHK PO3BUTKY apTeplaibHOI
rineprensii y 4,62 pasu (95% I 1,8 - 11,7), cucronoaiacToaiaHol JuCyHKII
MiokapJa JiiBoro muiyHouka — 5,39 (95% I 1,7 - 16,2), HaaMipHOT KOPCTKOCTI
aopTayibHOT cTiHku — 5,97 (95% M1 1,9 - 17,8), ennorenianbrol aucynkmii — 4,48
(95% I 1,4 - 13,5), nmoiikinonurosy — y 3,62 pasiB (95% JI 1,17 - 11,3), y
HOPMOTEH3UBHUX TAIlI€HTIB 3 ['Y BITHOCHO 10 HOPMOTEH3UBHUX Talli€HTIB 6e3 ['Y
IPOTIroM 6-TH MicstuHOTO Tiepioay crioctepexeHHs (p < 0,05).

5. BukopucranHs BHYTPIIIHbOBEHHOI JIa3epHOI Teparii y TO€IHaHHI 3
AQHTUTITIEPTEH3UBHOIO TEpaIi€ro 103BoJisge€ nocartd y namieHtiB 3 Al' I cramii,1-2
CTyIeHs cTaTUCTUYHO 3HaunMoro (p < 0,05) nomatkoBoro 3umxkenHs CATxa Ha 4,2

%, 1ATn na 2,4 %, IATH Ha 2,5 %, IU CATn va 5,1 %, I4 JJATxH na 2,7 %, 14



CATH na 19,0 %, IIPIT CAT na 33,8%, LLIPIT JJAT na 31,0 %, BPII CAT na 17,3
%, BPIT IAT na 12,8 %, III1X na 4,1 %, nposiBiB eH10TeMianbHOI TUCHYHKINT Ha
1,4 %, cucronmomiacToyiuyHoi qucyHKII Miokapaa JIIBOTO IUTyHOYKa Ha 4,5 %,
noikinonuTosy Ha 2,9 %, piBHA cedoBoi kucinotd Ha 3,1 % mopiBHSHO 31
cTanaaptHoio Tepamiero. [Tpu komop6imnocti Al I craxii, 1-2 ctynens ta I'Y
noaaBanHsa BJIT no AI'T no3Bonse nocsartu gojaatkoBoro 3HmkeHHI CATxa na 9,3
%, JATn (7,4 %), CATH (11,5 %), AATH (2,7 %), 4 CATx (18,8 %), 14 1ATh
(18,9 %), I4 CATH (1,8 %), I4 HATH (8,7 %), LLIPIT CAT (25,8 %), LLIPIT JAT
(28,5 %), BPIT CAT (8,2 %), BPIT AT (6,0 %), LIIIX (13,4 %), mposiBiB
eHJoTemManbHO1 TucPyHKii Ha 3,5%, CUCTOJIOA1ACTONIYHOT TUCHYHKIIT MiOKap/a
JiBoro nuryHouka Ha 18,8 %, molikinouutosy Ha 5,7 %, piBHS C€U40OBOi KUCIOTH Ha
11,6 % y nopiBHSIHHI 3 MOHOTEPAIIEI0 aHTUTINEPTEH3UBHUMU MTpENapaTamH.

6. JoBeneHo e(dEeKTUBHICTh 3aCTOCYBaHHS BHYTPIIIHBOBEHHOI JIa3epHOi
Teparnii y Maii€HTiB 3 BACOKUMH HOPMaJIbHUMHU 3HAYEHHSIMU apTepiadbHOTO TUCKY
Ta TINePYypPIKEMI€T0, IO TO3BOJISE 3HU3UTH BMICT CEUOBOI KUCIOTH Ha 14,7 %; piBHI
CATn — na 9,0 %, JATn — na 14,4 %, LIIIX — #a 20,5 %, eHmoremiaabHy
nucyHkiio Ha 6,6 %, cucronoaiacToNiuHy aycyHkiiro Miokapay — Ha 12,2 %,
norikionutos — Ha 4,7 %, (p < 0,05).

Kuo4uoBi cji0Ba: HU3BKOIHTEHCHBHA BHYTPIIIHHOBEHHA JIa3epHA Tepartis,
apreplajJbHa TINEpPTEeH3isd, TIepypuKkeMis, (aKTOpu pHU3HKY apTeplaabHOI

rinepTeHsii.



SUMMARY

Kovalenko Ye.L. Modification of risk factors for arterial hypertension using low-
intensity intravenous laser therapy. Qualifying scientific work on the rights of a
manuscript. Dissertation for obtaining a scientific degree of Doctor of Philosophy in
the field of study 22 Healthcare by Program Subject Area 222 Medicine. — Sumy
State University of the Ministry of Education and Science of Ukraine, Sumy, 2020.

The total result of the research contains a rational approach to solving the
problem of modification risk factors for arterial hypertension (AH) using
intravenous laser therapy (IVLT). The relationship between uric acid levels (UA)
and indicators of arterial wall stiffness, endothelial dysfunction, systolodiastolic
function of the left ventricular myocardium, changes in erythrocyte morphology and
the degree of hypertension was studied. An increase in the relative risks of
hypertension in the presence of hyperuricemia (HU) has been established. A method
for correcting blood pressure, uric acid level, endothelial dysfunction, arterial wall
stiffness, systolodiastolic function of the left ventricular, poikilocytosis has been
developed, which involves the use of IVLT with a laser power of 1.5 mW, a
wavelength A = 635 of 15 minutes every day, in combination with standard
antihypertensive therapy (AHT). The effectiveness of IVLT for the correction of
disorders of blood pressure (BP) disturbances at patients with essential hypertension
of the | stage, 1-2 degrees was justified.
The aim of the study is to optimize the combination therapy of modifying risk
factors in patients with stage | arterial hypertension using intravenous laser therapy
based on the study of hyperuricemia, endothelial dysfunction and myocardial
systolodiastolic function, pulse and pulse wave velocity.
Tasks of the work:
1. Analyze the data of modern multicenter randomized trials on the prevalence of
guperuricemia, hypertension and their association.
2. To investigate and conduct a comparative characterization of uric acid levels,
functional status of the endothelium, myocardium, pulse wave velocity,

poikilocytosis in patients with stage | hypertension relative to the control group.



3. To determine the association between hyperuricemia and the functional state of
the endothelium and myocardium, the rate of propagation of the pulse wave in the
aorta and the level of poikilocytosis in patients with stage | hypertension, grade 1-2.
4. To analyze the relative risks of hypertension, endothelial dysfunction,
systolodiastolic dysfunction of the left ventricle (LV), increased stiffness of the
arterial wall, the occurrence of poikilocytosis in normotensive patients with GU in
relation to normotensive patients.

5. To determine the effectiveness of intravenous laser therapy as a method of
correction of the blood pressure, hyperuricemia, endothelial and myocardial
dysfunction, pulse wave velocity and poikilocytosis, in the complex treatment of
patients with stage I hypertension compared with standard antihypertensive therapy.
6. To establish the possibility of correction of risk factors for hypertension (ED,
EDVD, Tei index, poikilocytosis, hyperuricemia) with intravenous laser therapy in
normotensive individuals with HU.

The object of study is the risk factors for hypertension that can be modified.

The subject of the research - the effect of intravenous laser therapy on the level of
blood pressure, uric acid, arterial wall stiffness, endothelial and systolic-diastolic
function of the left ventricular, the formation of pathologically altered forms of
erythrocytes.

Materials and methods. The dissertation was performed within the research work
of Sumy State University "Study of the comorbid course of diseases of the internal
organs and endocrine system" (Ne state registration 0117U002157; 01.17-12.21).

In order to form study groups, 480 patients were examined by general practitioner -
family medicine (GP-FM) during 2016 - 2018. 370 people were selected: 250
patients with stage | hypertension, 1-2 degrees; and 120 people with normal blood
pressure. Examination and treatment of patients was prescribed in accordance with
the recommendations of the European Association for the Treatment of
Hypertension and current orders of the Ministry of Health of Ukraine (2013 ESH /
ESC Guidelines for the management of arterial hypertension; Order of the Ministry
of Health of Ukraine from 24.05.2012 Ne 384 "On approval and implementation of



medical standards medical care for hypertension "; European Association of WALT
(World Association for Laser Therapy).

Patients, who were included in the study, signed an informed consent for treatment
in accordance with international and national legislation on ethics in accordance with
the law of Ukraine 23.09.2009 Ne 690 "On approval of the procedure for clinical
trials of drugs and examination of clinical trial materials and standard regulations of
the commission on issues of ethics "and the protocol of the commission on
biomedical ethics of the medical institute of Sumy State University (protocol Ne2 /
2 of February 20, 2020).

4 groups were formed: the 1% group, comparative (n = 30) (almost healthy
individuals); the 2" group (n = 52) - normotensive patients with hyperuricemia; the
3" group (n = 48) - patients with essential hypertension stage I, 1-2 degrees; the 4rd
group (n = 54) - patients with essential hypertension stage I, 1-2 degrees in
combination with HU. According to the treatment regimens, groups 3 and 4 were
divided into subgroups: 3A (n = 24), 4A (n = 26) (standard AHT according to
national protocols: losartan 100 mg once daily with subsequent adjustment the dose)
and 3B (n = 24), 4B (n = 28) (combined treatment of AHT and IVLT).

Daily BP monitoring was performed by oscillometric method with the device
ABMP-50 HEACO for 24 hours at the baseline and 2 weeks after the course of
IVLT.

The test with reactive hyperemia was performed to determine endothelium-
dependent vasodilation (EDVD) using a SonoScape S6Pro ultrasound machine and
a LittleDoctor LD-SO13 sphygmomanometer. Criteria for endothelium vasomotor
dysfunction were considered as no increase in the diameter of the brachial artery by
more than 10% in response to a test with reactive hyperemia, or the appearance of
vasoconstriction.

Laboratory blood tests (clinical analysis, lipid profile, creatinine, uric acid,
glucose) were performed according to standard methods using a semi-automatic
analyzer RT-9800 (Rayto). The study of erythrocyte morphology was performed by

the Romanowski-Gimza method with modification of Mein-Grunwald, and using



scanning electron microscopy. Raster electron microscopy was performed with a
scanning electron microscope REI-1061 "SELMI" with a low vacuum chamber.

A standard echocardiographic examination was performed with a SonoScape
S6Pro ultrasound machine. Left ventricular systolic diastolic function was
determined using a noninvasive echocardiographic test to determine the Tei index,
which allows to assess both systolic and diastolic LV myocardial function taking
into account periods of isovolumetric contraction and isovolumetric relaxation of the
LV myocardium. Measurement of propagation rate of the pulse wave through the
aorta was performed using a SonoScape S6Pro device synchronized with the ECG
channel. A Heaco 100G electrocardiograph was used to record the ECG.

The IVLT course was performed using a sterile light guide with a diameter of
500 um. IVLT mode: wavelength 635 nm, fiber output power 1.5 mW, radiation
power density 0.2 W / cm? in constant mode, fluence 0.2 J / cm?, exposure 900 sec,
total radiation doses up to 180 J / cm?, course - daily, a total of 10 procedures.

Comparison of the degree of risk factors for hypertension in patients with
stage | hypertension in relation to the control group revealed a 22.6% higher level
of UA (p <0.05), 7.5 % higher endothelial dysfunction with reduced endothelium-
dependent vasodilation (p < 0.05), 46.1 % - pulse wave velocity (p < 0.05), and 13.9
% - the level of poikilocytosis (p < 0.05), which indicates the role of these risk factors
in the development of hypertension.

In order to establish correlations between the studied risk factors in the studied
groups, the Spearman rank correlation coefficient was calculated: in the 2nd group
a direct relationship of average strength between the level of UA and SBP was found
(r = 049, p < 0.05), DBP (r = 0.35, p < 0.05), PWV (r = 0.58), myocardial
dysfunction (r = 0.64), poikilocytosis level (r = 0.42) and inverse moderate strength
with endothelial dysfunction (r = - 0.52) (p <0.05 for all). In the 3rd group, a direct
relationship of medium strength was found between the level of UA and SBP (r =
0.32, p < 0.05), DBP (r =0.29, p < 0.05), PWV (r = 0.34), myocardial dysfunction
(r = 0.47), the level of poikilocytosis (r = 0.69) and the inverse relationship of
moderate strength with endothelial dysfunction (r = - 0.35) (p <0.05 for all). In the



4th group, with hypertension and HU, a direct correlation was found with a higher
level of reliability (p <0.001) in the pairs UA — DBPd (r = 0.33, p <0.05), UA —
EDVD (r = 0.33, p <0.05).

There was a significant increase of 4.62 times in the relative risk of
hypertension in the presence of HU in normotensive patients for six months’
observation period, exceeding the normal values of PWV in 5.97 times, Tei index in
5.39, EDVD in 4.48, poikilocytosis in 3.62 times (p <0.05, for all).

The study found an association between HU and elevated blood pressure in
both normotensive patients (day and night SBP and DBP) by 10% and in patients
with hypertension. In normotensive patients with HU on the background of a
decrease in the level of UA by 14.7% revealed the following decrease in average
daily blood pressure: SBPd - by 9.0%, DBPd - by 14.4%, TI1 DBPd, by 7.3%, PWV
by 20.5%, Tei index by 12.2%, poikilocytosis by 4.7% and increase in EDVD, by
6.6%.

Evaluation of the effectiveness of AHT in hypertensive patients without HU
(4rd group) showed the dynamics of reduction of day and night blood pressure:
SATd by 7.9%, DBPd by 8.3%, DBPn by 12.4%. An assessing the blood pressure
during the day and night, there was a statistically significant (p <0.05) decrease in
TI blood pressure during the day. There was a decrease in the morning rise of SBP
in patients of group 3A after treatment (RMR SBP by 26.1% and EMBPS SBP by
18.8%), but no significant reduction in these parameters of CAT. It should be noted
that the treatment results in group 3A were associated with a decrease in aortic
rigidity (decrease in PWV by 7.8%) and a decrease in poikilocytosis by 0.8%.

In hypertensive patients without HU (group 3B) after combined treatment of
AHT and IVLT were revealed a statistically significant decrease in SBPd by 12.1
%, DBPd by 10.7 %, DBPn by 14.9 %. In the contrast to group 3A, combination
therapy in group 3B was associated with a decrease in all indicators of DBPM, which
were responsible for blood pressure, speed and magnitude of its morning rise (p
<0.05). After treatment in group 3B there was a decrease in PWV by 11.9%, EDVD
by 1.8%, Tei index by 9.3%, uric acid level by 6.7%, poikilocytosis by 3.7%



In group 4A of hypertensive patients with HU, the use of AHT showed a
decrease in SBPd by 4.5%, DBPd by 7.3%, DBPn by 15.2%. The corresponding
dynamics was observed in the analysis of Tl blood pressure, EMBPS and RMR of
the blood pressure (p <0.05). The study of the dynamics of similar indicators of
patients with HU and hypertension who received AHT revealed a statistically
significant decrease in PWV by 8.5%, UA by 6.8%, Tei index by 10.5% and an
increase EDVD by 5.0%.

The use of a combination of AHT and IVLT in hypertensive patients with HU
(group 4B) is associated with a decrease in PWV by 21.9%, Tei index by 29.3%,
UA level by 19.2%, poikilocytosis by 7.3% and an increase in EDVD by 8.5%,
which provides from 5 to 28 % additional reduction of the studied risk factors for
hypertension in comparison with monotherapy with antihypertensive drugs. The
dynamics of DBPM indicators after treatment indicates a statistically significant (p
<0.05) decrease in SBP and DBP during the day and night.

The scientific novelty lies in the application of the method of correction of
modified risk factors in patients with a combination of hyperuricemia and
hypertension using combined treatment with intravenous laser therapy for the first
time in Ukraine. The author first showed efficacy and patented a method for
correcting hyperuricemia in patients with arterial hypertension using intravenous
laser therapy with an optical fibre with a diameter of 500 um, a radiation source with
a wavelength of 635 nm, radiation power density of 0.2 W/cm? with exposure
radiation dose of 180 J/cm? and a course of 10 procedures, followed by control of
the dynamics of uric acid and blood pressure. Also it was found the prevalence of
hyperuricemia among normotensive patients and patients with stage | hypertension,
1-2 degrees among outpatients.

For the first time, the association of HU with the stiffness of the arterial wall,
the endothelial and myocardial dysfunction, an increase in daily blood pressure. The
relationship between the level of UA and the severity of individual hypertension risk

factor (endothelial dysfunction, myocardial dysfunction, excessive increase in aortic



wall stiffness). Information about the ability of UA affect the morphology of
erythrocytes by forming poikilocytosis was expanded.

The association of indicators of daily blood pressure profiles in normotensive
patients with hyperuricemia was studied for the first time, and the use of IVLT in
complex therapy as a method of non-drug correction of daily blood pressure profiles
In normotensive patients with HU for primary prevention of hypertension was
substantiated.

The results are included in the "List of scientific (scientific and technical)
products intended for the implementation of medical science in health care": A
method of hyperuricemia correcting in patients with hypertension by using
intravenous laser therapy / Patent 129250 U Ukraine, MPK 61K 31/ 722 (2006.01)
and A method of complex treatment of hypertension of I-11 degree. Patent 119092
U Ukraine, MPK A61N 5/06 (2006.01).

The obtained results allowed to develop and implement a method of correction
of hyperuricemia in patients with hypertension by using intravenous laser therapy.
The feasibility of using IVLT to reduce uric acid levels in those cases when,
according to modern recommendations for the treatment of arterial hypertension,
pharmacological treatment is not indicated. The use of IVLT in combination with
AHT allows faster correction of hypertension risk factors in hypertensive patients
achieving a stable result for six months.

The practical implementation of the research results in clinical practice was
carried out on the basis of "Sumy Regional Clinical Hospital* (Act of
implementation from 05.03.2020), "Center of primary health care Ne 1" Sumy (Act
of implementation from 17.01.2020), "Sumy Clinic Laser Medicine" (Act of
implementation of 04.11.2019), "Buryn Central District Hospital." Sumy region
(Act of implementation of 12.02.2020).

Publications. Based on the materials of the dissertation, 22 scientific
works were published: 2 articles indexed in the Scopus database, 2 articles - WoS
database, including 3 articles in foreign publications of the European Union

(Poland); 5 articles in scientific professional publications of Ukraine; 11 abstracts in



the materials of International and Ukrainian conferences; received 2 patents for

utility model of Ukraine.

CONCLUSIONS
1. Analysis of numerous multicenter studies shows a growing interest in
hyperuricemia as a factor in the disease, which aggravates the course of hypertension
and is associated with fatal complications. The prevalence of GU in Eastern Europe
IS 25.5%, which is almost comparable to the prevalence of hypertension - 28.5%,
which makes it important to optimize combined treatment regimens for the
correction of modifying risk factors in patients with stage | hypertension.
2. The study of hypertension risk factors in patients with stage | hypertension
demonstrates 22.6% higher blood UA (p <0.05), 7.5% higher endothelial
dysfunction with reduced endothelium-dependent vasodilation (p <0.05), 46.1% -
pulse wave velocity (p <0.05), and 13.9% higher the level of poikilocytosis (p
<0.05) in comparison with the control group, which indicates the role of these
indicators in development of hypertension.
3. In patients with comorbidity of arterial hypertension of the | stage, 1-2 degrees
and hyperuricemia the presence of a direct association of medium strength between
the level of uric acid and the level of blood pressure was established: SBPd (r = 0.48,
p <0.001), DBPd (r = 0.33, p <0.05). The increase in uric acid is negatively
associated with endothelial dysfunction (EDVD r = - 0.62, p <0.001), and has a
direct association with left ventricular myocardial dysfunction (Tei index r =0.33, p
<0.05), excessive increase in arterial wall stiffness (PWV r = 0.68, p <0.05) and
change in erythrocyte morphology (poikilocytosis r = 0.69, p <0.05).
4. There was a significantly increased risk of hypertension by 4.62 times (95% CI
1.8 - 11.7), myocardial dysfunction - 5.39 (95% CI 1.7 - 16.2), excessive aortic
stiffness walls - 5.97 (95% CI 1.9 - 17.8), endothelial dysfunction - 4.48 (95% CI
1.4 - 13.5), poikilocytosis - 3.62 times (95% CI 1, 17 - 11,3), in normotensive
patients with HU relative to normotensive patients without HU during the 6-month
follow-up period (p <0.05).



5. The use of intravenous laser therapy in combination with antihypertensive therapy
allows to achieve the significant additional reduction of SBPd by 4.2%, DBPd by
2.4%, DBPn by 2.5%, Tl SBPd by 5.1%, TI DBPd by 2.7%, Tl SBPn by 19%, rate
of morning rise (RMR) SBP by 33.8%, RMR DBP by 31.0%, EMBPS SBP by
17.3%, early morning blood pressure surge (EMBPS) DBP by 12.8%, PWV by
4.1%, manifestations of endothelial dysfunction by 1.4%, systolodiastolic
dysfunction of the left ventricular by 4.5%, poikilocytosis by 2.9%, uric acid levels
by 3,1 % compared to standard therapy in patients with hypertension stage I, 1-2
degrees. Combination of IVLT with AHT allows to achieve additional decrease in
SBPd by 9,3%, DBPd (7,4%), SBPn (11,5%), DBPn (2,7%), Tl SBPd (18.8%),TI
DBPd (18.9%), Tl SBPn (1.8%), TI DBPn (8.7%), RMR SBP (25.8%), RMR DBP
(28,5%), EMBPS SBP (8.2%), EMBPS DBP (6.0%), PWV (13.4%), manifestations
of endothelial dysfunction by 3.5%, systolodiastolic dysfunction of the left
ventricular by 18.8%, poikilocytosis by 5.7%, uric acid level by 11.6% compared
with antihypertensive drugs monotherapy in patients with comorbidity of AH of the
| stage, 1-2 degrees and HU.
6. The effectiveness of intravenous laser therapy in patients with high normal blood
pressure and hyperuricemia was demonstrated by reducing uric acid levels by
14.7%; SBPd levels - by 9.0%, DBPd - by 14.4%, PWV - by 20.5%, endothelial
dysfunction by 6.6%, myocardial dysfunction - by 12.2%, poikilocytosis - by 4.7%
(p <0.05)

Key words: low-intensity intravenous laser therapy, hypertension,

hyperuricemia, arterial hypertension risk factors.



