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Ðåôåðàò
Ó ñòàòò³ íàâåäåíî ðåçóëüòàòè äîñë³äæåííÿ îñîá-
ëèâîñòåé äîáîâîãî ïðîô³ëþ àðòåð³àëüíîãî òèñêó (ÀÒ)
ó õâîðèõ ç ãîñòðèì êîðîíàðíèì ñèíäðîìîì áåç åëåâàö³¿
ñåãìåíòó ST (ÃÊÑáåëST) òà õðîí³÷íîþ õâîðîáîþ íè-
ðîê (ÕÕÍ), çàëåæíî â³ä ôàêòîðà êóð³ííÿ.
Ìåòà. Âèâ÷èòè îñîáëèâîñò³ äîáîâîãî ìîí³òîðèíãó
àðòåð³àëüíîãî òèñêó (ÄÌÀÒ) ó õâîðèõ ç ÃÊÑáåëST òà
ÕÕÍ, çàëåæíî â³ä ôàêòîðà êóð³ííÿ.
Ìàòåð³àë ³ ìåòîäè. Â äîñë³äæåííÿ âêëþ÷åíî 70 ïà-
ö³ºíò³â ç ÃÊÑáåëST òà ÕÕÍ â³êîì â³ä 35 äî 75 ðîê³â.
Õâîðèõ ðîçïîä³ëåíî ó 2 ãðóïè: ² ãðóïà - 35 îñ³á - êóðö³â
(ñåðåäí³é â³ê - 60,09±1,66 ðîê³â), ²² ãðóïà - 35 îñ³á, ÿê³
í³êîëè íå êóðèëè (ñåðåäí³é â³ê - 62,31±1,04 ðîêè). Äî-
áîâèé ìîí³òîðèíã ÀÒ ïðîâîäèëè ó äðóãèé äåíü ãîñï³-
òàë³çàö³¿ ï³ñëÿ ñòàá³ë³çàö³¿ ñòàíó ïàö³ºíòà. Âèçíà-
÷àëè íàñòóïí³ ïîêàçíèêè: ñèñòîë³÷íèé ÀÒ (ÑÀÒ), äåí-

Abstract
The paper presents the results of a study of the effects of
smoking on circadian arterial blood pressure (ABP)
profile in patients with Non-ST-Segment Elevation Acute
Coronary Syndrome (NSTE-ACS) and Chronic Kidney
Disease (CKD).
Aim. The research aims at studying the features of
circadian blood pressure monitoring (CBPM) in patients
with NSTE-ACS and CKD, smoking-dependent.
Materials and Methods. The study includes 70 patients
with NSTE-ACS and CKD aged 35 to 75 years. The patients
were divided into 2 groups: Group I - 35 smokers (mean
age - 60.09±1.66 years), Group II - 35 individuals who have
never smoked (mean age - 62.31±1.04 years). The circadian
blood pressure monitoring was carried out on the second
day of hospital admission after stabilization of the patient's
condition. The following indicators have been determined:
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Âñòóï
Äàí³ ì³æíàðîäíèõ ðåºñòð³â, â ÿêèõ áðàëè
ó÷àñòü ³ öåíòðè ç Óêðà¿íè, ñâ³ä÷àòü, ùî ãîñò-
ðèé êîðîíàðíèé ñèíäðîì (ÃÊÑ) áåç åëåâàö³¿
ñåãìåíòà ST (ÃÊÑáåëST) ñïîñòåð³ãàþòü ÷àñ-
ò³øå, í³æ ÃÊÑ ç åëåâàö³ºþ ñåãìåíòà ST. Ùî-
ð³÷íà ê³ëüê³ñòü âèïàäê³â çàõâîðþâàííÿ ñòà-
íîâèòü ïðèáëèçíî 3 âèïàäêè íà 1000 ìåøêàí-
ö³â. Áëèçüêî 50% âñ³õ ñìåðòåé, çóìîâëåíèõ
ñåðöåâî-ñóäèííèìè çàõâîðþâàííÿìè (ÑÑÇ),
ïðèïàäàº ñàìå íà öþ ïàòîëîã³þ [10].

Îñòàíí³ì ÷àñîì ñôîðìóâàëàñü óÿâà
ïðî ³ñíóâàííÿ ïîòåíö³éíîãî çâ'ÿçêó ì³æ ðè-
çèêîì ðîçâèòêó ãîñòðèõ êîðîíàðíèõ ïîä³é òà
äèñôóíêö³ºþ íèðîê. Âðàõîâóþ÷è ¿õ ñï³ëüí³
ïàòîô³ç³îëîã³÷í³ ìåõàí³çìè, ùî ñïðèÿþòü âçà-
ºìíîìó ïðîãðåñóâàííþ òà ï³äâèùåííþ ðè-
çèêó âèíèêíåííÿ òàêèõ êàðä³îâàñêóëÿðíèõ
ïîä³é, ÿê ÃÊÑ òà ê³íöåâà ñòàä³ÿ íèðêîâî¿ íå-
äîñòàòíîñò³. Öå ñïðè÷èíÿº íåñïðèÿòëèâèé ñè-

íèé, í³÷íèé òà ñåðåäíüîäîáîâèé (24 ãîäèíè) (ÑÀÒä,
ÑÀÒí, ÑÀÒäîá); ä³àñòîë³÷íèé ÀÒ (ÄÀÒä, ÄÀÒí,
ÄÀÒäîá); ïóëüñîâàé ÀÒ (ÏÀÒä, ÏÀÒí, ÏÀÒäîá); ³íäåêñ
÷àñó (²×) äëÿ ÑÀÒä òà ÑÀÒí (²× ÑÀÒä, ²× ÑÀÒí) ³ ÄÀÒ
(²× ÄÀÒä, ²× ÄÀÒí); ÷àñòîòó ñåðöåâèõ ñêîðî÷åíü
(×ÑÑ). Äëÿ âèâ÷åííÿ ôóíêö³îíàëüíîãî ñòàíó íèðîê îá-
ñòåæåíèõ õâîðèõ âèçíà÷àëè àëüáóì³í-êðåàòèí³íîâèé
³íäåêñ (ÀÊ²) ó ñå÷³ íàï³âê³ëüê³ñíèì ìåòîäîì. Ðîçðà-
õóíîê øâèäêîñò³ êëóáî÷êîâî¿ ô³ëüòðàö³¿ (ØÊÔ) çä³éñ-
íþâàëè çà ôîðìóëîþ CKD-EP² íà îñíîâ³ êðåàòèí³íó.
Ðåçóëüòàòè. Âèÿâëåíî äîñòîâ³ðíî âèù³ ñåðåäí³ ð³âí³
ÑÀÒ, ÄÀÒ òà ÏÀÒ ó ² ãðóï³ õâîðèõ ïîð³âíÿíî ç ²² ãðó-
ïîþ: ÑÀÒä - íà 5,10% (p<0,05), ÑÀÒí - íà 6,60%
(p<0,05); ÄÀÒä - íà 9,60% (p=0,01), ÄÀÒí - íà 14,10%
(p<0,05); ÏÀÒä - íà 7% (p=0,05), ÏÀÒí - íà 8,50%
(p<0,05). Ñåðåäíº çíà÷åííÿ ²× òàêîæ âèÿâèëîñÿ äî-
ñòîâ³ðíî âèùèì ó ãðóï³ êóðö³â (²) ïðîòè íåêóðö³â (²²):
²× ÑÀÒä - íà 55,50% (p<0,01), ²× ÑÀÒí - íà 58,90%
(p<0,01), ²× ÄÀÒä - íà 57,50% (p<0,01), ²× ÄÀÒí - íà
46,30% (p<0,01). ×ÑÑ áóëà âèùîþ íà 10,80% ó ² ãðóï³
ïîð³âíÿíî ç ²² ãðóïîþ (p<0,01). Ñåðåäí³é ð³âåíü ØÊÔ
ó êóðö³â íà 13,00% íèæ÷èé ïîð³âíÿíî ç íåêóðöÿìè
(p<0,05). Âñòàíîâëåíî íà 57% äîñòîâ³ðíî âèùèé ð³-
âåíü ÀÊ² ó ãðóï³ êóðö³â (² ãðóïà) ïîð³âíÿíî ç íåêóðöÿìè
(²² ãðóïà) (p<0,01).
Âèñíîâêè. Ó ãðóï³ ïàö³ºíò³â-êóðö³â ç ÃÊÑáåëST òà
ÕÕÍ âèÿâëåíî äîñòîâ³ðíî âèù³ ñåðåäí³ ð³âí³ ÑÀÒ, ÄÀÒ,
ÏÀÒ, ²× òà ×ÑÑ. Ó ö³é æå ãðóï³ çàðåºñòðîâàíî á³ëüø
âèðàçí³ îçíàêè óðàæåííÿ íèðîê, à ñàìå íèæ÷³ çíà-
÷åííÿ ØÊÔ òà âèù³ ÀÊ², ùî ñâ³ä÷èòü ïðî éìîâ³ðíèé
íåñïðèÿòëèâèé âïëèâ êóð³ííÿ íà ñòàí ðåãóëÿö³¿ ÀÒ òà
ì³êðîöèðêóëÿòîðíå ðóñëî íèðîê.

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 TI and SBPn TI) and DBP (DBPd TI 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 II 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 (I) versus
non-smokers (II): 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 II 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 I) compared to non-smokers (Group II) (p<0.01).
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.

íåðã³÷íèé âïëèâ íà íàéáëèæ÷èé òà â³ääàëå-
íèé ïðîãíîç ïàö³ºíò³â ³ç ÑÑÇ òà õðîí³÷íîþ
õâîðîáîþ íèðîê (ÕÕÍ) [11].

Ðîçâèòîê çàõâîðþâàíü ñåðöåâî-ñóäèí-
íî¿ ñèñòåìè (ÑÑÑ) òà ÕÕÍ ó á³ëüøîñò³ âè-
ïàäê³â ïîâ'ÿçàí³ ç îäíàêîâèìè ôàêòîðàìè ðè-
çèêó, ñåðåä ÿêèõ îñíîâíèìè º ã³ïåðòîí³÷íà
õâîðîáà, öóêðîâèé ä³àáåò, äèñë³ï³äåì³ÿ, îæè-
ð³ííÿ òà êóð³ííÿ [6].

Â îñòàíí³ ðîêè ñòàëî î÷åâèäíèì, ùî
êóð³ííÿ öèãàðîê, êð³ì òðàäèö³éíî ÷àñòî îá-
ãîâîðþâàíèõ êàíöåðîãåííèõ åôåêò³â òà éîãî
çãóáíî¿ ðîë³, ÿê ïðîìîòîðà ÑÑÇ, º âàæëèâèì
íåçàëåæíèì ôàêòîðîì ðèçèêó ðîçâèòêó äèñ-
ôóíêö³¿ íèðîê òà âèíèêíåííÿ ÕÕÍ [12]. Âîä-
íî÷àñ ðèçèê ðîçâèòêó ÕÕÍ, ñïðè÷èíåíèé êó-
ð³ííÿì, ìåíø î÷åâèäíèé, îñê³ëüêè íå ïðîâî-
äèëîñÿ âåëèêèõ ðàíäîì³çîâàíèõ êîíòðîëüî-
âàíèõ äîñë³äæåíü, à ÿê³ñòü äîêàç³â íåäîñòàò-
íÿ. Â³äíîñíî íåâåëèêà ê³ëüê³ñòü ñïîñòåðåæ-

Êë³í³÷íà ìåäèöèíà                                                                                                                                Clinical medicine



25

ISSN 1029 - 4244 (Print)                                                               Ëüâ³âñüêèé ìåäè÷íèé ÷àñîïèñ 2023. Ò. 29. ¹ 1-2
eISSN 2415-3303 (Online)                                                                               Acta Medica Leopoliensia 2023;29(1-2)

íèõ äîñë³äæåíü âèâ÷àëè ðèçèê ñìåðòíîñò³,
ïðîãðåñóâàííÿ ÕÕÍ òà ñóäèííèõ ïîä³é, ïî-
â'ÿçàíèõ ç òþòþíîïàë³ííÿì, ñåðåä ïàö³ºíò³â
³ç ÕÕÍ, îñîáëèâî ó òèõ, â ÿêèõ ðîçâèíóâñÿ
ÃÊÑ [13, 7].

Âàæëèâå çíà÷åííÿ äëÿ îö³íêè ïîðó-
øåíü ñèñòåìíî¿ ãåìîäèíàì³êè ïðè ÃÊÑ òà
ôóíêö³¿ íèðîê, à òàêîæ ç ìåòîþ âèçíà÷åííÿ
ïðîãíîçó ó õâîðèõ ç ÃÊÑ òà ÕÕÍ, ìàº ïðîâå-
äåííÿ äîáîâîãî ìîí³òîðóâàííÿ àðòåð³àëüíîãî
òèñêó (ÄÌÀÒ) [8, 16]. Àíàë³ç äèíàì³êè îñ-
íîâíèõ ïîêàçíèê³â äîáîâîãî ïðîô³ëþ ÀÒ äî-
çâîëÿº îòðèìàòè äîäàòêîâ³ êë³í³÷í³ äîêàçè
âçàºìíîãî âïëèâó îêðåìèõ ïàòîãåíåòè÷íèõ
ëàíîê, çàä³ÿíèõ ÿê â ðîçâèòêó ÃÊÑ òàê ³ ÕÕÍ,
òà âèçíà÷èòè äîäàòêîâèé âïëèâ íà íèõ ôàê-
òîðà êóð³ííÿ [9, 16]. Àêòóàëüíèì ó äîñë³äæåí-
í³, ÿêå ìè ïðîâîäèëè º âèâ÷åííÿ çà äîïîìîãîþ
ÄÌÀÒ äèíàì³êè îñíîâíèõ ïîêàçíèê³â ÀÒ ó
ïàö³ºíò³â êóðö³â, ïîð³âíÿíî ç íåêóðöÿìè, îñ-
ê³ëüêè äóæå íåâåëèêà ê³ëüê³ñòü äàíèõ îïóá-
ë³êîâàíà ç öüîãî ïðèâîäó.

Ìåòà äîñë³äæåííÿ - âèâ÷èòè îñîáëè-
âîñò³ äîáîâîãî ïðîô³ëþ ÀÒ òà ïîêàçíèê³â äèñ-
ôóíêö³¿ íèðîê ó õâîðèõ ç ÃÊÑáåëST òà ÕÕÍ,
çàëåæíî â³ä ôàêòîðà êóð³ííÿ.

Ìàòåð³àë ³ ìåòîäè
Â äîñë³äæåííÿ âêëþ÷åíî 70 ïàö³ºíò³â, ÿê³ ïå-
ðåáóâàëè íà ñòàö³îíàðíîìó ë³êóâàíí³ ó öåíòð³
ñåðöÿ ³ ñóäèí â³ää³ëåííÿ êàðä³îëîã³¿ òà ðåïåð-
ôóç³éíî¿ òåðàï³¿ 1ÒÌÎ ì. Ëüâîâà "Ë³êàðíÿ
ñâÿòîãî Ïàíòåëåéìîíà" ç ÃÊÑáåëST òà ÕÕÍ
â³êîì â³ä 35 äî 75 ðîê³â. Õâîðèõ ðîçïîä³ëåíî
ó äâ³ ãðóïè: ² ãðóïà - 35 îñ³á - êóðö³â, ñåðåäíÿ
òðèâàë³ñòü êóð³ííÿ ÿêèõ ñòàíîâèòü 24,63±1,61
ðîêè, ñåðåäíÿ ê³ëüê³ñòü âèêóðåíèõ ñèãàðåò íà

äîáó - 26,57±1,61 (ñåðåäí³é â³ê - 60,09±1,66
ðîê³â), ²² ãðóïà - 35 îñ³á, ÿê³ í³êîëè íå êóðèëè
(ñåðåäí³é â³ê - 62,31±1,04 ðîêè). ×àñòêà îñ³á
ç ÃÕ â ² ãðóï³ ñêëàäàëà 51,43% ïðîòè 45,71%
(p>0,05) â ²² ãðóï³; ç ÖÄ - 20,00% (²) ïðîòè
17,14% (²²) (p>0,05); ³ç çàéâîþ âàãîþ (²ÌÒ:
25-29,9) - 54,28% (²) ïðîòè 40,00% (²²)
(p>0,05), ç îæèð³ííÿì (²ÌÒ: 30-34,9) - 17,14%
(²) ïðîòè 31,43% (²²) (p>0,05) (Ðèñ. 1)

Ó äîñë³äæåííÿ íå âêëþ÷àëè õâîðèõ ³ç
ñåðöåâîþ íåäîñòàòí³ñòþ (ÑÍ) âèùå ²²À ñò.,
ÕÕÍ âèùå IV ñò., ïîðóøåííÿì ìîçêîâîãî êðî-
âîîá³ãó, ³íôåêö³éíèìè, îíêîëîã³÷íèìè, ãåìà-
òîëîã³÷íèìè çàõâîðþâàííÿìè.

Äîáîâèé ìîí³òîðèíã ÀÒ ïðîâîäèëè çà
äîïîìîãîþ ïðèëàäó CONTEC ABPM50 ç ïëå-
÷îâîþ ìàíæåòêîþ. Ìîí³òîðóâàííÿ ÀÒ òðèâà-
ëî ïðîòÿãîì 24 ãîäèí. ²íòåðâàë ì³æ âèì³ðþ-
âàííÿì ÀÒ â äåííèé ÷àñ (07:00 - 21:59) ñòà-
íîâèâ 15 õâèëèí, à â í³÷íèé (22:00 - 6:59) 30
õâèëèí. Âèçíà÷àëè íàñòóïí³ ïîêàçíèêè: ñèñ-
òîë³÷íèé ÀÒ (ÑÀÒ) äîáîâèé, äåííèé, í³÷íèé
(ÑÀÒäîá, ÑÀÒä, ÑÀÒí); ä³àñòîë³÷íèé ÀÒ
(ÄÀÒ) äîáîâèé, äåííèé, í³÷íèé (ÄÀÒäîá,
ÄÀÒä, ÄÀÒí); ïóëüñîâàé ÀÒ (ÏÀÒ) äîáîâèé,
äåííèé, í³÷íèé (ÏÀÒäîá, ÏÀÒä, ÏÀÒí); ³íäåêñ
÷àñó (²×) îêðåìî äëÿ ÑÀÒ òà ÄÀÒ ó äåíí³ òà
í³÷í³ ãîäèíè (²× ÑÀÒä, ²× ÑÀÒí, ÄÀÒä, ²×
ÄÀÒí); äîáîâèé ³íäåêñ (Ä²) ÑÀÒ ³ ÄÀÒ (Ä² ÑÀÒ,
Ä² ÄÀÒ); ÷àñòîòó ñåðöåâèõ ñêîðî÷åíü (×ÑÑ).

Äëÿ âèâ÷åííÿ ôóíêö³îíàëüíîãî ñòàíó
íèðîê â îáñòåæåíèõ õâîðèõ âèçíà÷àëè àëüáó-
ì³í-êðåàòèí³íîâèé ³íäåêñ (ÀÊ²) ó ñå÷³ íàï³â-
ê³ëüê³ñíèì ìåòîäîì ç âèêîðèñòàííÿì òåñò-ñìó-
æîê MICROALBUPHAN. Ðîçðàõóíîê ïðî-
âîäèëè â ìã/ììîëü. Ðîçðàõóíîê øâèäêîñò³ êëó-
áî÷êîâî¿ ô³ëüòðàö³¿ (ØÊÔ) çä³éñíþâàëè çà

Ðèñ.1
×àñòêà îñ³á ç îñíîâíèìè ôàêòîðàìè ðèçèêó ó ² òà ²² ãðóï³
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ôîðìóëîþ CKD-EP² íà îñíîâ³ ð³âíÿ êðåàòèí³íó.
Äîñë³äæåííÿ ïðîâîäèëè ó äðóãèé äåíü

ãîñï³òàë³çàö³¿ ï³ñëÿ ñòàá³ë³çàö³¿ ñòàíó ïàö³ºí-
òà. Óñ³ ïàö³ºíòè ï³äïèñàëè ³íôîðìîâàíó äîá-
ðîâ³ëüíó çãîäó íà ó÷àñòü ó íàóêîâîìó äîñë³-
äæåíí³.

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â ïðî-
âîäèëè ç âèêîðèñòàííÿì ïðîãðàìè Microsoft
Office Excel 2013. Ñåðåäí³ ïîêàçíèêè ïðåä-
ñòàâëåí³ ÿê ñåðåäíº àðèôìåòè÷íå ç³ ñòàíäàðò-
íèì êâàäðàòè÷íèì  â³äõèëåííÿì (M±SD). Äî-
ñòîâ³ðí³ñòü ðåçóëüòàò³â îö³íþâàëè çà äîïîìî-
ãîþ t-êðèòåð³þ Ñòüþäåíòà. Ð³çíèöþ ïîêàçíè-
ê³â ââàæàëè äîñòîâ³ðíîþ ïðè p<0,05.

Ðåçóëüòàòè
Ó ãðóï³ êóðö³â (²) âèÿâëåíî äîñòîâ³ðíî âèù³
ñåðåäí³ ð³âí³ ñåðåäíüîäîáîâèõ, äåííèõ òà í³÷-
íèõ çíà÷åíü ÑÀÒ, ÄÀÒ, ÏÀÒ, ïîð³âíÿíî ç ãðó-
ïîþ íåêóðö³â (²²). Çîêðåìà ÑÀÒäîá ó ² ãðóï³
íà 6,50% (p<0,01) ïåðåâèùóº òàêèé ó ²² ãðóï³,
ÑÀÒä - íà 5,10% (p<0,05), ÑÀÒí - íà 6,60%
(p<0,05). ÄÀÒäîá ó êóðö³â (²) âèÿâèâñÿ íà
7,20% (p<0,01) âèùèì í³æ ó íåêóðö³â (²²),
ÄÀÒä - íà 9,60% (p=0,01), ÄÀÒí - íà 14,10%
(p<0,05); ÏÀÒäîá ² ãðóïè - íà 7,90% (p<0,05),
ÏÀÒä - íà 7% (p=0,05), ÏÀÒí - íà 8,50%
(p<0,05) (Òàáë. 1).

Ïðîàíàë³çîâàíî ïîêàçíèê ²× ïðîòÿãîì
äîáè, ùî äåìîíñòðóº ò.ç. "íàâàíòàæåííÿ òèñ-
êîì" çà äåíí³ òà í³÷í³ ãîäèíè, òîáòî ÷àñ êîëè

ÀÒ º âèùèì çà ö³ëüîâå çíà÷åííÿ ÀÒ. Ñåðåäí³
çíà÷åííÿ äåííîãî òà í³÷íîãî ²× âèÿâèëèñÿ äî-
ñòîâ³ðíî âèùèìè ó ãðóï³ êóðö³â (²) ïðîòè íå-
êóðö³â (²²): ²× ÑÀÒä - íà 55,50% (p<0,01), ²×
ÑÀÒí - íà 58,90% (p<0,01), ²× ÄÀÒä - íà
57,50% (p<0,01), ²× ÄÀÒí - íà 46,30%
(p<0,01). ×ÑÑ áóëà âèùîþ íà 10,80% ó ² ãðóï³
ïîð³âíÿíî ç ²² ãðóïîþ (p<0,01). Íå âèÿâëåíî
äîñòîâ³ðíî¿ ð³çíèö³ ì³æ ïîêàçíèêàìè Ä² ó ïî-
ð³âíþâàíèõ ãðóïàõ (p>0,05).

Ìè ïðîâåëè àíàë³ç ñåðåäí³õ ð³âí³â
ØÊÔ òà ÀÊ² ó õâîðèõ äâîõ ãðóï. Âñòàíîâëå-
íî, ùî ñåðåäí³é ð³âåíü ØÊÔ ó êóðö³â íà
13,00% íèæ÷èé, ïîð³âíÿíî ç íåêóðöÿìè:
56,67±2,79 ìë/õâ/1,73 ì3 (²) ïðîòè 64,25±3,51
(²²), p<0,05. Ïèòîìà âàãà õâîðèõ ç ² ñòàä³ºþ
ÕÕÍ ñêëàäàëà 0% (²) ïðîòè 14,30% (²²); ç ²²
ñòàä³ºþ ÕÕÍ - 40,00% (²) ïðîòè 45,71% (²²),
p<0,05; ç ²²² ñòàä³ºþ - 45,71% (²) ïðîòè 37,14%
(²²), p<0,05; ç IV ñòàä³ºþ ÕÕÍ - 14,30% (²)
ïðîòè 2,85% (²²), p<0,05, ùî ñâ³ä÷èòü ïðî
á³ëüø âèðàæåíå çíèæåííÿ ôóíêö³¿ íèðîê ó
õâîðèõ ç ÃÊÑ ç³ ñòàòóñîì êóðöÿ (Ðèñ. 2).

Âñòàíîâëåíî íà 57% äîñòîâ³ðíî âèùèé
ð³âåíü ÀÊ² ó ãðóï³ êóðö³â (² ãðóïà), ïîð³âíÿíî ç
íåêóðöÿìè (²² ãðóïà): 57,76±6,74 ìã/ììîëü (²)
ïðîòè 36,63±5,14 (²²), p<0,01. ×àñòêà ïîì³ðíî
ï³äâèùåíîãî ÀÊ² (3-30 ìã/ììîëü) ñòàíîâèòü
17,14 % (²) ïðîòè 42,85% (²²), p<0,05; âèðàçíî
ï³äâèùåíîãî ÀÊ² (>30 ìã/ììîëü) - ó 82,85% (²)
ïðîòè 57,14% (²²), p<0,05.

Îáãîâîðåííÿ
Òàêèì ÷èíîì, íàìè âèÿâëåíî äîñòîâ³ðíî âèù³
ð³âí³ îñíîâíèõ ïîêàçíèê³â íàâàíòàæåííÿ òèñ-
êîì ó õâîðèõ ç ÃÊÑáåëST òà ÕÕÍ, ÿê³ ìàþòü
ôàêòîð êóð³ííÿ. Ïîä³áí³ äàí³ áóëè îòðèìàí³
â îäíîìó ³ç ñïîñòåðåæëèâèõ äîñë³äæåíü íàó-
êîâö³â ç³ Øð³-Ëàíêè (2021). Áóëî ïðîäåìîíñò-
ðîâàíî, ùî íàâ³òü ïðè íèçüê³é ³íòåíñèâíîñò³
êóð³ííÿ ñåðåäí³ ð³âí³ ÑÀÒ ó êóðö³â áóëè ï³ä-
âèùåí³. Ïîäàëüø³ äîñë³äæåííÿ ïîêàçàëè, ùî
íàâ³òü ó êîëèøí³õ êóðö³â ÀÒ º âèùèì, í³æ ó
òèõ, õòî í³êîëè íå êóðèâ [14].

²ç ³íøîãî áîêó ó íàøîìó äîñë³äæåíí³
âèÿâëåíî ãëèáø³ ïîðóøåííÿ ôóíêö³¿ íèðîê ó
îñ³á-êóðö³â, ùî çá³ãàºòüñÿ ç äàíèìè ³íøèõ àâ-

Ïîêàçíèêè ² (n=35) ²² (n=35) 
ÑÀÒäîá, ìì ðò.ñò. 124,26±2,29 116,29±1,99** 
ÑÀÒä, ìì ðò.ñò. 126,12±2,49 119,79±2,06* 
ÑÀÒí, ìì ðò.ñò. 117,61±2,82 109,96±2,94* 
ÄÀÒäîá, ìì ðò.ñò. 73,84±1,74 68,55±1,5** 
ÄÀÒä, ìì ðò.ñò. 75,82±1,9 68,55±1,48** 
ÄÀÒí, ìì ðò.ñò. 68,83±1,89 59,12±1,88* 
ÏÀÒäîá, ìì ðò.ñò. 50,89±1,33 46,92±1,76* 
ÏÀÒä, ìì ðò.ñò. 50,53±1,39 47,04±1,66* 
ÏÀÒí, ìì ðò.ñò. 49,08±1,73 44,95±1,62* 
²× ÑÀÒä, % 31,69±5,42 14,15±2,89** 
²× ÑÀÒí, % 40,64±6,79 16,71±4,24** 
²× ÄÀÒä, % 26,26±5,31 11,17±1,79** 
²× ÄÀÒí, % 45,15±6,21 24,25±5,1** 
Ä² ÑÀÒ, % 7,34±1,15 7,81±1,02 
Ä² ÄÀÒ, % 11,13±1,32 10,25±1,39 
×ÑÑ 86,68±1,89 77,38±2,24** 

Òàáëèöÿ 1
Ïîêàçíèêè ÄÌÀÒ ó ² òà ²² ãðóï³

* - ð<0,05, ** - ð<0,01
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òîð³â. Çîêðåìà, íåùîäàâí³é àíàë³ç 3648 òåì-
íîøê³ðèõ ó÷àñíèê³â Äîñë³äæåííÿ ñåðöÿ
Äæåêñîíà âèÿâèâ íåçàëåæíèé çâ'ÿçîê ì³æ äî-
çîþ òà ðåçóëüòàòîì êóð³ííÿ, òîáòî ê³ëüê³ñòþ
âèêóðåíèõ ñèãàðåò íà äîáó òà çíèæåííÿì
ØÊÔ. Ìåòààíàë³çè, ïðèñâÿ÷åí³ îö³íö³ âïëèâó
êóð³ííÿ, ïîêàçàëè, ùî ïîñò³éíå ïàë³ííÿ òþ-
òþíó ïîâ'ÿçàíå ç âèùîþ éìîâ³ðí³ñòþ àêòè-
âàö³¿ á³ëüøîñò³ ïàòîãåíåòè÷íèõ ìåõàí³çì³â
ïðîãðåñóâàííÿ ÕÕÍ òà ðèçèêó íåñïðèÿòëè-
âèõ ÑÑ-ïîä³é, íåçàëåæíî â³ä ³íøèõ ôàêòîð³â
ðèçèêó, âäâ³÷³ çá³ëüøóº ðèçèê çàãàëüíî¿
ñìåðòíîñò³ [3].

Provenzano M, òà ñï³âàâòîðè (2021) ó
ðåçóëüòàòàõ ñâî¿õ äîñë³äæåíü òàêîæ çàçíà÷à-
ëè, ùî çâè÷êà êóð³ííÿ â³ä³ãðàº íåãàòèâíó ðîëü
ó âèçíà÷åíí³ ïðîãíîçó ó ïàö³ºíò³â ³ç ÕÕÍ. Àâ-
òîðè âèä³ëÿþòü äåê³ëüêà ïàòîãåíåòè÷íèõ ìå-
õàí³çì³â, çàä³ÿíèõ â ïðîöåñàõ óðàæåííÿ
ñòðóêòóðè ³ ôóíêö³¿ íèðîê ç íàñòóïíèì ðîç-
âèòêîì ÕÕÍ, ñåðåä ÿêèõ: åíäîòåë³àëüíà äèñ-
ôóíêö³ÿ, îêèñëþâàëüíèé ñòðåñ, ïîðóøåííÿ
ìåòàáîë³çìó ë³ï³ä³â òà àêòèâàö³ÿ ô³áðîçíèõ
ìåä³àòîð³â, òàêèõ ÿê TGF-β, ST2 [15] ÿê³, ÿêùî
ðîçãëÿäàòè ðàçîì, çá³ëüøóþòü ³íäèâ³äóàëü-
íèé ÑÑ-ðèçèê. ²íø³ äàí³ ï³äòâåðäæóþòü çâ'ÿ-
çîê ì³æ êóð³ííÿì òþòþíó òà ÕÕÍ, ìîæëèâî,
÷åðåç ïðîì³æí³ ïðè÷èíè, ñåðåä ÿêèõ çàïàëåí-
íÿ, ï³äâèùåíèé ÀÒ ³ ä³àáåò [3]. Êð³ì òîãî, ñè-

ãàðåòíèé äèì ì³ñòèòü âåëè÷åçíó ê³ëüê³ñòü
êñåíîá³îòèê³â, ÿê³ ñïðèÿþòü óðàæåííþ åíäî-
òåë³þ êëóáî÷ê³â íèðîê òà ³íøèì ïàòîëîã³÷-
íèì çì³íàì íèðêîâî¿ ñóäèííî¿ ñèñòåìè [1], à
ò³ ó ïîäàëüøîìó ïðèçâîäÿòü äî ðîçâèòêó ïðî-
ãðåñóâàííÿ ÑÑÇ, çîêðåìà âèíèêíåííÿ ÃÊÑ.
Íåâåëèêî¿ ê³ëüêîñò³ âèêóðåíèõ öèãàðîê íà
äåíü (ìåíøå 1 ïà÷êè) äîñòàòíüî äëÿ ï³äâè-
ùåííÿ öüîãî ðèçèêó [4].

Äîâåäåíî, ùî êóð³ííÿ âïëèâàº íà ð³-
âåíü àðòåð³àëüíîãî òèñêó, ð³âåíü ØÊÔ òà ÀÊ²,
â ðåçóëüòàò³ ÿêîãî ï³äâèùóºòüñÿ ïðîãðåñóâàí-
íÿ îäíî÷àñíî ñåðöåâî-ñóäèííèõ çàõâîðþâàíü
òà íèðêîâî¿ ïàòîëîã³¿ ñåðåä êóðö³â. Ðåçóëüòàòè
âêàçóþòü íà íåîáõ³äí³ñòü âïðîâàäæåííÿ çà-
õîä³â äëÿ ïðèïèíåííÿ êóð³ííÿ ñèãàðåò òà àê-
òóàëüí³ñòü ïðîáëåìè âïëèâó ôàêòîðà êóð³ííÿ
íà íèðêîâó ôóíêö³þ òà ïîâ'ÿçàíèé ç öèì ðè-
çèê ðîçâèòêó ÃÊÑ [14, 5, 2].

Âèñíîâêè
Ó ãðóï³ ïàö³ºíò³â-êóðö³â ç ÃÊÑáåëST òà ÕÕÍ
âèÿâëåíî äîñòîâ³ðíî âèù³ ñåðåäí³ ð³âí³ ÑÀÒ,
ÄÀÒ, ÏÀÒ, ²× òà ×ÑÑ. Ó ö³é æå ãðóï³ çàðåºñò-
ðîâàíî á³ëüø âèðàçí³ îçíàêè óðàæåííÿ íèðîê,
à ñàìå íèæ÷³ çíà÷åííÿ ØÊÔ òà âèù³ ÀÊ², ùî
ñâ³ä÷èòü ïðî éìîâ³ðíèé íåñïðèÿòëèâèé âïëèâ
êóð³ííÿ íà ñòàí ðåãóëÿö³¿ ÀÒ òà ì³êðîöèðêó-
ëÿòîðíå ðóñëî íèðîê.

Ðèñ. 2
Ïèòîìà âàãà îñ³á ç ÕÕÍ ó ² òà ²² ãðóï³
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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

EFFECTS OF SMOKING ON CIRCADIAN ARTERIAL BLOOD PRESSURE PROFILE
 IN PATIENTS WITH NON-ST-SEGMENT ELEVATION ACUTE
CORONARY SYNDROME AND CHRONIC KIDNEY DISEASE

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 ABPM50
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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
SBPd TI, SBPn TI, DBPd TI, DBPn TI); 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 (II), 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 TI -
by 58.90% (p<0.01), DBPd TI - by 57.50%

Fig.1
The proportion of individuals presenting major risk factors in Groups I and II

Indicators І (n=35) ІІ (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±5,42 14,15±2,89** 
SBPn TI, % 40,64±6,79 16,71±4,24** 
DBPd TI, % 26,26±5,31 11,17±1,79** 
DBPn TI, % 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** 

Table 1
CBPM indicators in Groups I and II

* - ð<0,05, ** - ð<0,01
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Fig. 2
The proportion of patients with CKD in Groups I and II

(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 m3 (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% (II),
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 (II), p<0.01. The proportion
of moderately increased ACR level (3-30 mg/
mmol) is 17.14% (I) versus 42.85% (II), 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.

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
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fibrotic mediators such as TGF-β 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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