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Pedepar Abstract

Y cmammi nasedeno pesynomamu 0ocuiodicenHs 0coo- The paper presents the results of a study of the effects of
ausocmett 00606020 npoginto apmepianoHo2o mucky (AT) smoking on circadian arterial blood pressure (ABP)
Y XBOPUX 3 20CMPUM KOPOHAPHUM CUHOPOMOM be3 eneeayil profile in patients with Non-ST-Segment Elevation Acute
ceemenmy ST (I'KCo0enST) ma xponiunoio x6opoooro Hu- Coronary Syndrome (NSTE-ACS) and Chronic Kidney
pox (XXH), 3anescno 6i0 pakmopa KypiHHsL. Disease (CKD).

Merta. Busuumu ocobnusocmi 00606020 MOHIMOPUHSY Aim. The research aims at studying the features of
apmepianvrozo mucky (IMAT) y xeopux 3 ' KCbenrST ma circadian blood pressure monitoring (CBPM) in patients
XXH, 3anesicno 6i0 gpakmopa KypiHHsi. with NSTE-ACS and CKD, smoking-dependent.
Marepiaa i MmeTonu. B docridocenns exatouerno 70 na- Materials and Methods. The study includes 70 patients
yienmis 3 I'KC6enST ma XXH eixom 6i0 35 0o 75 pokis. with NSTE-ACS and CKD aged 35 to 75 years. The patients
Xeopux posnooineno y 2 epynu: I epyna - 35 oci6 - kypyis were divided into 2 groups: Group I - 35 smokers (mean
(cepeonitl six - 60,09+1,66 pokis), Il epyna - 35 oci6, siki age - 60.09+1.66 years), Group II - 35 individuals who have
HIKOMU He Kypuiu (cepedniu gix - 62,31+1,04 poku). /lo- never smoked (mean age - 62.31+1.04 years). The circadian
6osuii monimopune AT npoeodunu y opyeutl Oens cocni- blood pressure monitoring was carried out on the second
manizayii nicas cmabinizayii cmawny nayieuma. Busna- day of hospital admission after stabilization of the patient's
uanu nacmynui nokazuuxu. cucmoniynuil AT (CAT), Oen- condition. The following indicators have been determined:
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HUll, HIYHULL ma cepedbo0obosuil (24 coounu) (CATO,
CATH, CAT006); odiacmoniunuu AT ([JATo, JATH,
[AT006); nynvcosait AT (IIAT0, I[1ATH, [1AT006), indexc
yacy (I49) onst CATo ma CATn (19 CATo, 14 CATw) i JIAT
(14 [{ATo, 14 JJATH); uacmomy cepyesux cKopouehs
(4CC). [ns susuenns hyHKYioHabHO20 CIMAHY HUPOK 00-
CMENCEHUX XBOPUX BUSHAYANU AbOYMIH-KDEAMUHIHOBULL
inoekc (AKI) y ceui nanigxinoxichum memooom. Pospa-
XYHOK wieuokocmi kiyoouxoeoi ghinempayii (LLIK®) 30itic-
nioeanu 3a opmynoro CKD-EPI na ocnogi kpeamuHiny.
PesyawraTu. Bussnieno 0ocmogipho suuyi cepeori pieHi
CAT, JJAT ma IIAT y I epyni xeéopux nopisuano 3 11 epy-
not: CATO - na 5,10% (p<0,05), CATn - na 6,60%
(p<0,05); JATO - na 9,60% (p=0,01), AATH - na 14,10%
(p<0,05); I[IATO - na 7% (p=0,05), [1ATH - na 8,50%
(p<0,05). Cepeone snauenns 14 makosic usigunocs 0o-
cmogipHo suwum y epyni kypyieé (1) npomu nexypyie (11):
149 CATO - na 55,50% (p<0,01), 19 CATH - na 58,90%
(p<0,01), I9 JIATO - na 57,50% (p<0,01), 19 J{ATH - na
46,30% (p<0,01). YCC byna suworo na 10,80% y I epyni
nopisusino 3 11 epynoto (p<0,01). Cepeoniil pisens [IIKD
y kypyie na 13,00% nudcyuii nopieHAHO 3 HEeKYpYAMU
(p<0,05). Bcmanogneno na 57% 0ocmogipHo euwyuil pi-
eenv AKI y epyni kypuyie (I epyna) nopisusano 3 Hexypysamu
(1l epyna) (p<0,01).
BucHoBku. V epyni nayienmis-xypyie 3 I'KCoenST ma
XXH susieneno oocmosipro euuyi cepeoni pieni CAT, J{AT,
AT, I'Y ma YCC. ¥ yiti orce epyni 3apeccmposano Oinviu
BUPA3HT O3HAKU YDANCEHHS HUPOK, d CAMe HUNCYI 3HA-
yennsi [IIK® ma suwi AKI, wo ciouums npo iimogipnuii
Hecnpusmaueuil 6nue Kypinusa na cmau pecynayii AT ma
MIKPOYUPKYIAMOPHE PYCIO HUPOK.
Beryn
JlaHi MIKHapOIHHUX PEECTPIB, B SIKUX Opayu
y4acTh 1 EHTpH 3 YKpaiHu, CBII4aTh, IO TOCT-
pwuii koponapuuii cuaapom (I'KC) 6e3 enesarii
cermenta ST ('KC6enST) criocTepirarots vac-
time, Hixk ['KC 3 eneBamiero cermenta ST. 1{o-
piuHa KiTBKICTh BHIAJKIB 3aXBOPIOBAHHS CTa-
HOBUTH IpuOIM3HO 3 Bunaaky Ha 1000 metkaH-
uiB. bimspko 50% Bcix cmepreid, 3yMOBIICHUX
cepleBo-cyuHHUMH 3axBoproBaHHsMu (CC3),
MIPHITJIa€ came Ha I1ro marosioriro [10].
OctanHiM yacom chopmyBanachk ysiBa
PO ICHYBAHHS MOTEHIIIHOTO 3B'SI3Ky MK pH-
3MKOM PO3BHUTKY FOCTPUX KOPOHAPHUX TOJIIH Ta
TUC(hYHKITIEI0 HUPOK. BpaxoByroun iX CrisibHI
nato(izioNIoriyHi MEXaHi3MH, 0 CIIPHSIOTH B3a-
€MHOMY TIPOTPECYBAHHIO Ta MiABUIICHHIO PHU-
3MKY BHHHKHEHHS TaKUX KapIioBaCKYJIsSPHHX
nofiH, sik ['KC ta kiHIeBa cTajis HUpKOBOI He-
noctarHocTi. Lle cnpiuunHse HeCpusTIMBUIA CH-

systolic blood pressure (SBP) - daytime, nighttime, and
average daily (24 hours) (SBPd, SBPn, and SBPav), diastolic
blood pressure (DBPd, DBPn, and DBPav); pulse pressure
(PBPd, PBPn, and PBPav); time index (TI) for SBPd and
SBPn (SBPd Tl and SBPn TI) and DBP (DBPd Tl and DBPn
TI); heart rate (HR). To study the renal functional status in
the examined patients, the urine albumin-creatinine ratio
(ACR) was determined using the semi-quantitative method.
The glomerular filtration rate (GFR) was calculated using
the CKD-EPI Creatinine Equation.

Results. Mean SBP, DBP, and PBP levels were
significantly higher in Group I patients compared to
Group Il patients: SBPd - by 5.10% (p<0.05), SBPn - by
6.60% (p<0.05); DBPd - by 9.60% (p=0.01), DBPn - by
14.10% (p<0.05); PBPd - by 7% (p=0.05), PBPn - by
8.50% (p<0.05). The mean TI value also turned out to be
significantly higher in the group of smokers (1) versus
non-smokers (I): SBPd TI - by 55.50% (p<0.01), SBPn
TI- by 58.90% (p<0.01), DBPd TI - by 57.50% (p<0.01),
DBPn TI - by 46.30% (p<0.01). The HR was higher by
10.80% in Group I patients compared to Group Il patients
(p<0.01). The mean GFR level in smokers is 13.00%
lower than in non-smokers (p<0.05). A 57% significantly
higher ACR level was found in the group of smokers
(Group 1) compared to non-smokers (Group 1) (p<0.01).
Conclusions. Mean SBP, DBP, PBP, Tl, and HR levels
were significantly higher in the group of smokers with
NSTE-ACS and CKD. In the same Group, more distinct
signs of kidney injury were found, namely, lower GFR
values and higher ACR values, which indicates the
probable adverse effect of smoking on ABP regulation
and renal microvasculature.

HEpriuHui BIUIMB Ha HaHOMMKYMI Ta Bijmase-
HUH nporHo3 mamieHTiB i3 CC3 Ta XpOHIYHOIO
xBopoboro Hupok (XXH) [11].

Po3BHTOK 3aXBOPIOBaHb CEPIIEBO-CY/INH-
Hoi cucremu (CCC) ta XXH y 6inpiiocti BU-
Ma/IKiB TIOB's13aH1 3 OIHAKOBUMU (haKTOPaMU pH-
3WKY, cepell IKUX OCHOBHUMH € TINEePTOHIYHA
XBOPOOa, IyKpOBHIA iabeT, TUCIITTiAeMist, OKH-
piHHA Ta KypiHHSA [6].

B ocranHi poKH cTago OYEBUIHHUM, IO
KypIHHS IMTapOK, KPiM TPaJHUIiiHHO 4acTo 00-
TOBOPIOBAHMX KaHIIEPOT€HHHUX €(PEeKTiB Ta HOTro
3ry0OHO1 poii, sik mpomoropa CC3, € BaXKIHBUM
HE3aJEeKHUM (PAKTOPOM PU3HKY PO3BUTKY JTUC-
¢yHKii HUpoK Ta BuHUKHEHHSI X XH [12]. Box-
Houac pu3uK po3BuTKy XXH, cnprnunHenui Ky-
PIHHSM, MEHIII OYSBUTHUN, OCKUTEKH HE TIPOBO-
JTIIOCST BETTMKUX PaHAOMI30BaHUX KOHTPOJIBO-
BaHHUX JIOCJIIKEHb, a SKICTh JOKAa31B HEJJOCTAT-
Hs1. BiZTHOCHO HEBeNHMKA KIJTbKICTh CIIOCTEPEkK-

Kniniuna meouyuna

24

Clinical medicine



ISSN 1029 - 4244 (Print)
eISSN 2415-3303 (Online)

JIvsiecokuii meouunuii waconuc 2023. T. 29. Ne 1-2
Acta Medica Leopoliensia 2023;29(1-2)

HUX JIOCTIPKeHb BUBYAIIM PU3UK CMEPTHOCTI,
nporpecyBanas XXH Ta cyAMHHUX MOMiH, MO-
B'SI3aHMX 3 TIOTIOHOIMAJIIHHSAM, CEpe]] MAIliEHTIB
i3 XXH, 0co0nuBo y THX, B SKHX PO3BUHYBCS
I'KC [13, 7].

BaxnuBe 3HaueHHS AJIS OI[IHKHU TOPY-
nieHb cucreMHoi remonuaamiku npu 'KC Tta
(GyHKIIi HIPOK, a TaKOXK 3 METOI0 BH3HAYCHHS
nporrosy y xBopux 3 ['KC ra XXH, mae npose-
JICHHS J0OOBOTO MOHITOPYBaHHSI apTepPiaIbHOTO
tucky (JAMAT) [8, 16]. Anani3 nuHaMIKH OC-
HOBHUX ITOKa3HUKIB 10060BOTO ipodinio AT mo-
3BOJISIE OTPUMATH JOAATKOBI KIIIHIYHI JOKa3u
B3a€MHOTO BIUIMBY OKPEMHX MAaTOTCHETHUYHHX
JIaHOK, 3a/1is1HUX 5K B po3BUTKY [ KC Tak 1 XXH,
Ta BU3HAYUTH JO/IATKOBUH BIIMB Ha HUX (ak-
Topa KypiHHs [9, 16]. AKTyanbHUM y TOCITiIKEH-
Hi, SIK€ MU TIPOBOJIMJIM € BUBYECHHS 32 JJOTIOMOT OO
JAMAT nuHamikyd OCHOBHHX TOKa3HUKIB AT y
NAIi€HTIB KypIiB, OPIBHSHO 3 HEKYPLSMH, OC-
KIJIBKU YK€ HEBEJIHKa KUTbKICTh TaHUX OIMyO-
JIKOBaHa 3 I[LOTO MPUBOLY.

Merta TOCIiPKEHHS - BUBUUTH 0COOIH-
BOCTI 1060BoTO0 Mpodisio AT Ta moka3HUKIB AnC-
¢ynkuii HEpok y xBopux 3 'KC6enST tra XXH,
3a5IeKHO BiJ (haKTOpa KypiHHS.

Marepiaa i MeToan

B nocaimxenns BkaroueHo 70 marieHTiB, SKi mme-
peOyBaJii Ha CTalliOHApPHOMY JIIKYBaHH1 Y IEHTPi
cepls 1 CyIMH BiUIIICHHS KapaioJorii Ta perep-
¢ysiitaoi Tepamii 1TMO wm. JIbBoBa "JlikapHs
caroro I[lanTteneiimona" 3 'KC6enST ta XXH
BIiKOM Bif 35 110 75 pokiB. XBOPHUX PO3IMOIIICHO
y nBi rpynu: I rpyma - 35 oci6 - KypitiB, cepenns
TPUBATICTH KYPiHHS IKUX CTAaHOBHUTH 24,63+1,61
POKH, CEepeIHs KUTBKICTh BUKYPEHUX CUTapET Ha

no0y - 26,57+1,61 (cepenniii Bik - 60,09+1,66
pokiB), Il rpyma - 35 0ci0, sKi HIKOJIU HE KypUITH
(cepenniii Bik - 62,31£1,04 poku). YacTtka ociod
3 I'X B I rpymi cknamana 51,43% npotu 45,71%
(p>0,05) B II rpymi; 3 I/ - 20,00% (I) mpotu
17,14% (I1) (p>0,05); i3 3aiiBoto Baroto (IMT:
25-29.,9) - 54,28% (I) nmporu 40,00% (II)
(p>0,05), 3 oxxupinnasim (IMT: 30-34,9) - 17,14%
(I) mporu 31,43% (II) (p>0,05) (Puc. 1)

VY nociipKeHHs He BKIIIOYAU XBOPHUX 13
cepuesoro HepoctarHicTio (CH) Bumie IIA crt.,
XXH Buie IV cr., HOpyIIeHHsIM MO3KOBOTO KPO-
BOOOIrY, IHpEKIITHIMHU, OHKOJIOTITYHUMH, TeMa-
TOJIOTTYHUMH 3aXBOPIOBAHHSIMHU.

Jo6oBuii MmoniTopunr AT poBouH 3a
nomnomororo npuitagy CONTECABPMSO0 3 rute-
YOBOIO MaHXeTKot0. MoniTopyBanHst AT TpuBa-
70 TipotsiroM 24 roauH. [HTEpBaN MixXk BUMIpIO-
BanHIM AT B nennmii wac (07:00 - 21:59) cra-
HOBUB 15 xBuiwH, a B HiuHu# (22:00 - 6:59) 30
XBWJIMH. Bu3Hauanu HaCTyITHI MOKa3HUKH: CUC-
toniuanii AT (CAT) noGoBuii, AeHHUN, HIYHUN
(CATno6, CATn, CATH); nmiactoniuauit AT
(AAT) noGomuii, nernuit, Hiuawmii (JATm00,
JATn, J1ATH); mynscoBaii AT (ITAT) no6osuii,
nennnid, Higani ([TATno6, [TATx, I[TATH); iHneke
gacy (I4) oxpemo mis CAT ta AT y nenni ta
Hiyai roquan (1Y CATn, 14 CATH, AATH, 4
JATH); no6oswuii inmexc (1) CAT 1 AT (I CAT,
Il JIAT); gactoty ceprieBux ckopodenb (UCC).

Jns BUBYEHHS (DYHKIIIOHAJIBHOTO CTaHY
HHUPOK B OOCTEKEHMX XBOPUX BU3HAYAIH aJbOY-
MmiH-kpearrHiHOBHH iHIEKC (AKI) y ceui HamiB-
KUTBKICHIM METOJIOM 3 BUKOPUCTAHHSIM TECT-CMY-
ok MICROALBUPHAN. Po3paxyHok mpo-
BOJIMJTH B MT/MMOJTb. PO3paxyHOK HIBUIKOCTI KITy-
6ouxoBoi Qinerpanii (ILIK®D) 3aiiicHioBanu 3a

60,002
40,00% 45.71%
40.00%0
20.00% 31.43%
B s
pone, N EEEES T 000 EEs0Z0°9°° =000
I'X ona 3afea Bara OFHPIHHA
ERypui = Hekypui
Puc.1
Yacmka oci6 3 ochoshumu gaxmopamu pusuxy y I ma Il epyni
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¢dopmynoro CKD-EPI Ha 0CHOBI piBHS KpeaTHHIHY.

JlocipkeHHs POBOIIIIH Y IPYTHil IEHb
rocCIiTami3arii mcis ctabiizaiii cTany narieH-
Ta. YCi marieHTs mianucany inhopMoBaHy J100-
POBLIIBHY 3r0/ly Ha y4acTh Y HAYKOBOMY JOCIi-
JDKEHHI.

Craructuyay oOpoOKy pe3ysbTarTiB Mpo-
BOJWJIM 3 BUKOPUCTaHHAM Tiporpamu Microsoft
Office Excel 2013. CepenHi moka3HUKH MPEJI-
CTaBIICHI K cepeIHe apu(METHIHE 31 CTAaHIaPT-
HUM KBaZlpaTiyHuM BiaxwuieHHsMm (M£SD). Jlo-
CTOBIPHICTB Pe3y/IbTaTiB OIL[IHIOBAJIH 32 JIOTIOMO-
roro t-kpurepiro CTeroneHTa. Pi3HUIO TOKa3HU-
KiB BBOXaJK JIocToBipHOIO Tipn p<0,05.

Pe3yabraru
VY rpymi kypiiB (I) BUSBIEHO TOCTOBIPHO BHIIII
CepeJIHi piBHI cCepeTHLO000BUX, JCHHUX Ta HiU-
nux 3Ha4eHb CAT, JIAT, [TAT, nopiBHSHO 3 Tpy-
noto HekypuiB (II). 3okpema CATno6 y I rpymi
Ha 6,50% (p<0,01) nepeBurye takuii y Il rpymi,
CATn - Ha 5,10% (p<0,05), CATH - Ha 6,60%
(p<0,05). JATno6 y xypuiB (I) BusBuBcs Ha
7,20% (p<0,01) Bumum Hix y HekypuiB (II),
JATn - va 9,60% (p=0,01), JIATH - na 14,10%
(p<0,05); [TATn06 I rpynu - Ha 7,90% (p<0,05),
I[TATx - va 7% (p=0,05), ITATH - Ha 8,50%
(p<0,05) (Tabm. 1).

[TpoanamnizoBano mokasuuk [Y mpotsrom
JI00H, 1110 IEMOHCTPYE T.3. "HaBaHTAKEHHS THUC-
KoM'" 3a IeHHI Ta HIYHI TOOUHHU, TOOTO Yac KOIU

Tabnuys 1
Hoxasnuxu JIMAT y I ma I epyni

IMoka3HUKH I (n=35) II (n=35)
CATno06, mm pt.cT. | 124,26+£2.29 | 116,29+1,99**
CATx, MM PT.CT. 126,1242.49 | 119,79+2,06*
CATH, MM pT.CT. 117,61£2,82 | 109,96+2,94*
JAATno0, mm pr.ct. | 73,84+1,74 68,55+1,5**
JIATn, MM pT.CT. 75,82+1.9 68,55+1,48%*
JIATH, MM pT.CT. 68,83+1,89 59,12+1,88*
AT 06, mm pr.cT. | 50,89+1,33 46,92+1,76*
AT, MM pT.CT. 50,53+1,39 47,04+1,66*
ITATH, MM pT.CT. 49,08+1,73 44,95+1,62*
I CATn, % 31,69+5,42 14,1542,89%**
9 CATH, % 40,64+6,79 16,71£4,24%*
9 JIATx, % 26,26+5,31 11,17£1,79%*
9 JIATH, % 45,15+6,21 24,25+5,1%*
JI CAT, % 7,34+1,15 7,81+£1,02
JI AT, % 11,13+1,32 10,25+1,39
qccC 86,681,890 | 77,38+2,24%*

* - p<0,05, ** - p<0,01

AT e Bumnm 3a ninpoBe 3HaueHHst AT. Cepenni
3HAUEeHHS JEHHOI0 Ta HiuHoro 1Y BusgBwmincs no-
CTOBIPHO BHIIMMH Y rpymi KypiiB (I) mpoTtu He-
kypuiB (II): Y CATx - Ha 55,50% (p<0,01), T4
CATH - Ha 58,90% (p<0,01), IY IATx - Ha
57,50% (p<0,01), IY JATH - Ha 46,30%
(p<0,01). YHCC 6ymna Bummoro Ha 10,80% y I rpymi
nopiBHsHO 3 Il rpymoro (p<0,01). He BusiBneHo
JOCTOBIPHOT pi3HUII Mi okazHuKamu /11 y mmo-
piBHIOBaHUX rpynax (p>0,05).

Mu npoBenu aHaii3 cepeiHix piBHIB
IK® ta AKI y xBopux 1Box rpyn. Becranosie-
HO, 1m0 cepenHii piBeHp ILIK® y kypuiB Ha
13,00% Huxuuii, NOPIBHAHO 3 HEKYPLSIMHU:
56,67+2,79 mn/xs/1,73 M3 (1) mpotu 64,25+3,51
(IT), p<0,05. TTutoma Bara xBopux 3 I cTaniero
XXH ckmanana 0% (1) mpotu 14,30% (II); 3 11
cragiero XXH - 40,00% (I) mporu 45,71% (11),
p<0,05; 3 Il craniero - 45,71% (1) mpotu 37,14%
(1), p<0,05; 3 IV cramiero XXH - 14,30% (1)
npotu 2,85% (II), p<0,05, mo cBigYUTH Mpo
OUTBII BHpa)keHe 3HWKEHHS (YHKIIi HUPOK Y
xBopux 3 ['KC 3i crarycom kypis (Puc. 2).

BcranosieHo Ha 57% 10CTOBIPHO BUIIHIA
piBerb AKI y rpymi kypuis (I rpyma), HOpiBHSHO 3
uekypusmu (11 rpyma): 57,76+6,74 mr/mmons (1)
npotu 36,63£5,14 (1), p<0,01. Yactka momipHO
migBumenoro AKI (3-30 Mr/MMomb) CTaHOBHUTH
17,14 % (1) mpotu 42,85% (II), p<0,05; Bupa3Ho
miBumeHoro AKI (>30 mr/mmons) -y 82,85% (1)
nporu 57,14% (1), p<0,05.

OO0roBopeHHs
TakvM YMHOM, HAMH BUSIBJICHO JTO CTOBIPHO BHIITI
PiBHI OCHOBHHX ITOKa3HHUKiB HABAHTAKEHHSI THUC-
koM y xBopux 3 [ KC6enST ta XXH, siki MatoTh
dakrop kypinus. [ToniOHi gani Oynu oTpuMaHi
B OJTHOMY 13 CIIOCTEPEKIIMBUX JIOCITI/HKEHb HAy-
xoBIiB 31 [1Ipi-Jlanku (2021). Byno nponemoHcT-
POBaHO, 110 HABITh MPU HU3bKil IHTEHCUBHOCTI
KypinHs cepenti piBHi CAT y KypuiB Oynu mif-
ButteHi. [Toganpn JoCiiHKEHHS IT0OKa3alIn, 10
HaBiTh Y KOMUIIHIX KypiiB AT € BUIUM, HIX y
TUX, XTO HIKOJIA HE KypuB [14].

I3 iHmI0TO OOKY Y HAMIOMY JOCHIKSHH1
BUSIBJICHO TIIMOIII MOPYIIEHHS (DYHKIIIT HUPOK Y
0CI0-KypIIiB, 1110 30Ira€ThCs 3 TAHUMH 1HIITUX aB-

Kniniuna meouyuna

26

Clinical medicine



ISSN 1029 - 4244 (Print)
elISSN 2415-3303 (Online)

JIvsiecokuii meouunuii waconuc 2023. T. 29. Ne 1-2
Acta Medica Leopoliensia 2023;29(1-2)

Kypui Hexypui
XXHIV XXHI XXHI
o1 (;:;‘. ¢T.
40, %o 79
14%% HIT
XXHIO .y
CT. 21%
40%
XXHIV
CT.
5505
~CCH I XXHIO
CT. CT.
46% 17%
sXXHIcr. =XXHIcr = XXHIcr, = XXHIcrT
XXHIO cr. - XXHIV cr. XXHIO cr. * XXHIV cr.
Puc. 2

Humoma eaza oci6 3 XXH y I ma Il epyni

TopiB. 30Kpema, HeloAaBHii aHami3 3648 Tem-
HOWIKIpUX ydacHHUKiB JlocmikeHHsT cepis
JI>keKcoHa BUSIBUB HE3JICKHHH 3B'SI30K MiXK JI0-
3010 Ta Pe3yJIbTaTOM KypiHHS, TOOTO KUIBKICTIO
BUKYPEHUX CHUTApeT Ha 00y Ta 3HMKEHHSIM
[IK®. MeTaanai3u, MpUCBSYEHI OLIHIT BILTUBY
KypiHHS, TIOKa3aJH, 110 MOCTiiHEe MaJiHHS TIO-
TIOHY TOB'SI3aHE 3 BUIIOI HMOBIPHICTIO aKTH-
Ballii OLIBIIOCTI MATOrEHETUYHUX MEXaHi3MiB
nporpecyBanHs XXH Ta pu3uky HeCnpusTIN-
Bux CC-1moiif, He3aJIeKHO Bif iHIIHX (PaKTOPIB
pU3UKY, BABIYi 30iJbIIye PU3UK 3arajibHOI
cMmepTHOCTI [3].

Provenzano M, ta cmiBaBtopu (2021) y
pe3yibTaTrax CBOiX JOCIiIKEHb TAKOXK 3a3Haua-
JIM, 1110 3BHYKA KyPiHHSI BiIirpae HETaTHBHY POJIb
y BU3HAU€HHI IPOTHO3Y Y natieHTiB i3 X XH. AB-
TOPH BUAUISIOTH I€KIJIbKA TATOTCHETUYHHUX Me-
XaHi13MiB, 3aJIIHUX B MpoIlecax ypaKeHHs
CTPYKTYpH 1 QYHKIIIT HUPOK 3 HACTYITHUM PO3-
BuTKOM X XH, cepesn sIKuX: eHoTeNianbHa TUc-
(GYHKIIISI, OKUCITIOBAJILHUI CTpec, MOPYIICHHS
MeTabomi3My JiMmiliB Ta akTuBalis (iOpo3HUX
memiaropis, TakuX sik TGF-[3, ST2 [15] siki, sixmio
po3TIAaaTi pa3oM, 30UIBIIYIOTh 1HAMBITyailb-
Huit CC-pu3suk. [HII1 1aHi M ITBEPIKYIOTh 3B's-
30K MK KypiHHSM TIOTIOHY Ta XXH, MOXIHBO,
4yepes MPOMIXKHI IPUYNHH, CepeT IKUX 3araieH-
Hs1, miasumennit AT i niader [3]. Kpim Toro, cu-

rapeTHUH TUM MICTUTh BEJIHMYE3HY KUIBKICTh
KCEHOO10THKIB, SIKi CIIPHUSIOTH yPaKEHHIO €HJI0-
TEJiI0 KITyOOYKiB HUPOK Ta 1HIIUM IaTOJIOTi4-
HUM 3MiHaM HUPKOBOI CyTMHHOI cuctemu [1], a
Ti y TOJABIIIOMY TIPU3BOASTH 70 PO3BUTKY MPO-
rpecyBanHsi CC3, 30kpema BunukHeHHs1 ['KC.
HeBennkoi KUTBKOCTI BUKYpEHUX ITUTApOK Ha
JeHb (MeHIne | madku) JOCTaTHRO JUIS TTi/IBH-
IIEHHS LbOTO PU3UKY [4].

JloBesieHo, 1110 KypiHHS BIUTUBA€E HA Pi-
BEHb apTepiajIbHOTO TUCKY, piBeHb LIIK®D Ta AKI,
B PE3yJIbTATI SKOTO IMiIBHIIYETHCS IIPOTPECYBaH-
HSI OZTHOYACHO CEPIIEBO-CYIMHHUX 3aXBOPIOBAHb
Ta HUPKOBOI MATOJIOT1i cepet KypiiB. Pe3ynsrarn
BKa3yIOTh Ha HEOOXIHICTh BIIPOBAKEHHS 3a-
XOJIiB JIJIsl IPUITMHEHHSI KyPiHHS CHUTapeT Ta aK-
TYaJIbHICTh MPOOJIEMH BIUTMBY (pakTOpa KypiHHS
Ha HUPKOBY (DYHKIIIFO Ta TOB'SI3aHUH 3 IIUM PH-
3uk po3sutky I'KC [14, 5, 2].

BucHoBku

VY rpyni nanienti-kypuis 3 [ KC6enST Ta XXH
BUSIBJICHO JIOCTOBIpHO BHII cepenHi piBHI CAT,
JAT, ITAT, IY ta YCC. VY wiii e rpyri 3apeecT-
POBaHO OLIBII BUPa3Hi 03HAKU yPaXKEHHsI HUPOK,
a caMme Hrok4i 3HauenHs [HIK® ta sumri AKI, mo
CBITYUTH PO HMOBIPHUI HECIIPUSITIINBHUH BIUIHB
KypiHHS Ha cTaH perymsnii AT Ta MiKpoIMpKy-
JSITOPHE PYCI0 HUPOK.
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EFFECTS OF SMOKING ON CIRCADIAN ARTERIAL BLOOD PRESSURE PROFILE
IN PATIENTS WITH NON-ST-SEGMENT ELEVATION ACUTE
CORONARY SYNDROME AND CHRONIC KIDNEY DISEASE

Introduction

The data from international registries in which
centers from Ukraine also participated show that
Non-ST-Segment Elevation Acute Coronary
Syndrome (NSTE-ACS) is observed more often
than ST-Segment Elevation Acute Coronary
Syndrome. The annual number of disease cases
is approximately 3 cases per 1000 inhabitants.
Nearly 50% of all deaths caused by cardiovascular
diseases (CVD) are due to this pathology [10].

Recently, an idea has been formed about
the existence of a potential relationship between
the risk of acute coronary events and renal
dysfunction. Given their common pathophysiological
mechanisms contributing to mutual progression
and increased risk of cardiovascular events such
as ACS and end-stage renal failure. This has an
unfavorable synergistic effect on the short- and
long-term prognosis among patients with CVD
and chronic kidney disease (CKD) [11].

The progression of cardiovascular diseases
(CVD) and CKD is in most cases associated with
the same risk factors, the main ones being
hypertension, diabetes mellitus, dyslipidemia,
obesity, and smoking [6].

In recent years, it has become apparent
that cigarette smoking, in addition to the
traditionally commonly discussed carcinogenic
effects and its detrimental role as a promoter of
CVD, is also an important independent risk
factor for the development of renal dysfunction
and the occurrence of CKD [12]. At the same
time, the risk of developing CKD due to smoking
is less obvious since there are no large
randomized controlled trials, and the quality of
evidence is limited. Relatively few observational
studies have examined the risk of mortality, CKD
progression, and smoking-related vascular
events in patients with CKD, especially those
who develop ACS [13, 7].

Circadian blood pressure monitoring
(CBPM) is important for assessing systemic
hemodynamic disorders in ACS and renal

dysfunction, as well as for assessing the
prognosis in patients with ACS and CKD [8, 16].
An analysis of the dynamics of the main
indicators of the circadian ABP profile allows
for obtaining additional clinical evidence of the
mutual influence of individual pathogenetic
elements involved in the progression of both
ACS and CKD and identifying the additional effect
of smoking on them [9, 16]. The examination of
the dynamics of the main ABP indicators in
smoking patients compared to non-smokers
using CBPM is relevant in our study since very
little has been published on this matter.
Purpose of the study - to explore the effects
of smoking on circadian blood pressure profile
(CBPM) in patients with NSTE-ACS and CKD.

Materials and Methods
The study includes 70 patients, aged 35 to 75
years, hospitalized with NSTE-ACS and CKD
in the First Lviv Territorial Medical Union in
Lviv "St. Panteleimon Hospital" in the Heart and
Blood Vessels Center of the Department of
Cardiology and Reperfusion Therapy. The
patients were divided into two groups: Group I -
35 smokers who have been smoking in average
for 24.63+1.61 years consuming an average of
26.57£1.61 cigarettes per day (mean age -
60.09+1.66 years), Group II - 35 individuals who
have never smoked (mean age - 62.31+1.04
years). The proportion of individuals with
hypertensive disease in Group I was 51.43%
versus 45.71% (p>0.05) in Group II; with DM -
20.00% (I) versus 17.14% (II) (p>0.05);
overweight (BMI: 25-29.9) - 54.28% (I) versus
40.00% (II) (p>0.05), obese (BMI: 30-34.9) -
17.14% (I) versus 31.43% (II) (p>0.05) (Fig. 1)
The study did not include patients with heart
failure (HF) above stage IIA, CKD above stage
IV, cerebrovascular disease, infectious, oncological,
and hematologic diseases.

The circadian blood pressure monitoring
was performed using a CONTEC ABPMS50
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device with an upper arm cuff. The ABP monitoring
lasted for 24 hours. The interval between blood
pressure measurements in the daytime (07:00 -
21:59) was 15 minutes, and at nighttime (22:00 -
06:59) - 30 minutes. The following indicators
were determined: systolic blood pressure (SBP):
average daily, daytime, and nighttime (SBPav,
SBPd, and SBPn); diastolic blood pressure
(DBP): average daily, daytime, and nighttime
(DBPav, DBPd, and DBPn); pulse blood pressure
(PBP): average daily, daytime, and nighttime
(PBPav, PBPd, PBPn); (TI) for SBP and DBP
separately - in the daytime and nighttime hours
SBPdTI, SBPnTI, DBPd T, DBPnTI); average
daily index (AvDI) for SBP and DBP (SBP AvDI
and DBP AvDI); heart rate (HR).

To study the renal functional status in the
examined patients, the urine albumin-creatinine
ratio (ACR) was determined using the semi-
quantitative method with MicroalbuPHAN® test
strips. The calculation was made in mg/mmol. The
glomerular filtration rate (GFR) was calculated
using the CKD-EPI Creatinine Equation.

The study was carried out on the second
day of hospital admission after stabilization of the
patient's condition. All the patients have signed an
Informed Voluntary Consent to participate in the
study.

The statistical processing of the results was
carried out using the Microsoft Office Excel 2013
application. The reliability of the results was
assessed using the Student's t-test. The difference
in indicators was considered significant at p<0.05.

Results
Mean SBP, DBP, and PBP were significantly
higher in the group of smokers (I) compared to

the group of non-smokers (II). In particular,
SBPav in Group I was 6.50% (p<0.01) higher
than that in Group II, SBPd - by 5.10% (p<0.05),
and SBPn - by 6.60% (p<0.05). DBPav in
smokers was 7.20% (p<0.01) higher than that in
non-smokers (IT), DBPd - by 9.60% (p=0.01),
DBPn - by 14.10% (p<0.05); PBPav in Group I -
by 7.90% (p<0.05), PBPd - by 7% (p=0.05), and
PBPn - by 8.50% (p<0.05) (Table 1).

The TI values within 24 hours were
analyzed, demonstrating the so-called "pressure
load" in the daytime and nighttime hours, that
is, the time when the ABP is above the target
ABP value. The mean daytime and nighttime TI
values also turned out to be significantly higher
in the group of smokers (I) versus non-smokers
(II): SBPd TI - by 55.50% (p<0.01), SBPn TTI -
by 58.90% (p<0.01), DBPd TI - by 57.50%

Table 1
CBPM indicators in Groups I and 11

Indicators 1 (n=35) 11 (n=35)
SBPav, mmHg | 124,26+£2,29 | 116,29+1,99%*
SBPd, mmHg | 126,12+2,49 | 119,79+2,06*
SBPn, mmHg [ 117,61£2,82 | 109,96+2,94*
DBPav, mmHg | 73,84+1,74 68,55+1,5%*
DBPd, mmHg 75,82+1,9 68,55+1,48%*
DBPn, mmHg [ 68,83+1,89 59,12+1,88*
PBPav, mmHg | 50,89+1,33 46,92+1,76*
PBPd, mmHg 50,53+1,39 | 47,04£1,66*
PBPn, mmHg 49,08+1,73 44,95+1,62*
SBPd TI, % 31,69+542 | 14,1542,89%*
SBPn TI, % 40,64+6,79 | 16,71+4 24**
DBPd T1, % 26,26+£5,31 | 11,17+1,79**
DBPn T1, % 45,15+6,21 24,25+5,1%**
SBP AvDI, % 7,34+1,15 7,81+1,02
DBP AvDI, % | 11,13+1,32 10,25+1,39
HR 86,68+1,89 | 77,38+£2,24**

* - p<0,05, ** - p<0,01
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(p<0.01), DBPn TI - by 46.30% (p<0.01). The
HR was higher by 10.80% in Group I patients
compared to Group II patients (p<0.01). No
significant difference was detected between the
AvDI values in the studied groups (p>0.05).

We have analyzed the average GFR and
ACR levels in patients in both groups. The mean
GFR level in smokers was found to be 13.00%
lower than in non-smokers: 56.67+2.79 ml/min/
1.73 m® (I) versus 64.25+3.51 (II), p<0.05. The
proportion of patients with stage I CKD was 0%
(I) versus 14.30% (II); with stage II CKD -
40.00% (I) versus 45.71% (II), p<0.05; with
stage III CKD - 45.71% (I) versus 37.14% (11),
p<0.05; with stage IV CKD - 14.30% (I) versus
2.85% (II), p<0.05, which indicates a greater
decrease in kidney function in smoking patients
with ACS (Fig. 2).

A 57% significantly higher ACR level was
found in the group of smokers (Group I) compared
to non-smokers (Group II): 57.76+6.74 mg/mmol
(I) versus 36.63+5.14 (1), p<0.01. The proportion
of moderately increased ACR level (3-30 mg/
mmol) is 17.14% (I) versus 42.85% (1), p<0.05;
significantly increased ACR level (>30 mg/mmol)
- 82.85% (I) versus 57.14% (II), p<0.05.

Discussion

In conclusion, we have found significantly higher
levels of the main indicators of pressure load in
smoking patients with NSTE-ACS and CKD.

Smokers
CKD CKD
stage IV stagel

0%

14%

CED

Similar results were obtained in an observational
study conducted by Sri Lankan Scientists (2021).
It has been demonstrated that even at low smoking
intensity, average SBP levels in smokers were
elevated. Further research has shown that even ex-
smokers tend to have higher ABP than individuals
who have never smoked [14].

On the other hand, our study revealed
more profound renal dysfunction in smokers,
which is consistent with the data found by other
authors. In particular, a recent analysis conducted
among 3,648 black participants in the Jackson
Heart Study found an independent association
between the dose and result of smoking, i.e. the
number of cigarettes smoked per day and GFR
decline. The meta-analyses assessing the effects
of smoking have shown that chronic tobacco
smoking is associated with a higher probability
of activating most of the pathogenic mechanisms
of CKD progression and the risk of adverse CV
events, regardless of other risk factors, doubles
the risk of all-cause mortality [3].

Provenzano M et al (2021) also noted in
the results of their research that smoking habit
plays a negative role in assessing the prognosis
in CKD patients. The authors identify several
pathogenic mechanisms involved in the kidney
biology and function processes with the
subsequent development of CKD, including
endothelial dysfunction, oxidative stress,
impaired lipid metabolism, and activation of

Non-smokers
CKD
stageIV
3%

CKD
stagel
14%%

CED
stage}]:[ stageITT
40% 3704
CED / \ CKD
stage I stagell
46% 46%
" CED stagel = CED stagell =" CKD stagel = CKD stagell
CED stageIll ~ CED stageIV . CEKD stageIll * CKD stageIV
Fig. 2
The proportion of patients with CKD in Groups I and 11
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fibrotic mediators such as TGF-f3 and ST2 [15],
which, if considered together, increase the
individual CV risk. Other evidence supports the
association between tobacco smoking and CKD,
possibly for intermediate causes, including
inflammation, high blood pressure, and diabetes
[3]. In addition, cigarette smoke contains a vast
amount of xenobiotics that worsen the
glomerular endothelium dysfunction in the
kidneys and promote other pathological changes
in renal vasculature [1], which further lead to
CVD progression, in particular, the occurrence
of ACS. A small number of cigarettes consumed
per day (less than 1 pack) are sufficient to
increase this risk [4].

It has been proven that smoking affects
blood pressure level, GFR and ACR levels,
which results in the faster progression of both
cardiovascular diseases and renal pathology
among smokers. The results indicate the need to
introduce measures aimed at smoking cessation
and the relevance of the problem of the effects
of smoking on renal function and the associated
risk of developing ACS [14, 5, 2].

Conclusions

Mean SBP, DBP, PBP, TI, and HR levels were
significantly higher in the group of smokers with
NSTE-ACS and CKD. In the same Group, more
distinct signs of kidney injury were found,
namely, lower GFR values and higher ACR
values, which indicates the probable adverse
effect of smoking on ABP regulation and renal
microvasculature.
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