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Abstract. It has long been proven that risk of cardiovascular and cerebrovascular complications in hypertensive
patients depends not only on absolute level of blood pressure but also on fluctuations in blood pressure over different
periods of time that is blood pressure variability. Blood pressure is not a static parameter but rather undergoes continuous
fluctuations over time as result of interaction between environmental factors and behavior on the one hand and internal
regulatory mechanisms of cardiovascular system on the other hand. Elevated blood pressure variability may indicate
cardiovascular dysregulation and itself may be a cardiovascular risk factor associated with increased all-cause and car-
diovascular mortality, stroke, coronary artery disease, heart failure, end-stage renal disease and incidence of dementia.

Purpose was to improve system of prevention and diagnosis of hypertensive patients at ambulatory-polyclinic stage
due to study of contribution of blood pressure variability.

Materials and methods. The group of examinees was formed taking into account 60 elderly and middle-aged hyper-
tensive patients including with coronary artery disease. For this purpose ambulatory blood pressure monitoring was used.

Results. The frequency of high blood pressure variability in hypertensive patients of elderly age was 42.5% (n=17);
in middle-aged was 30% (n=0).

In patients with high and low blood pressure variability of elderly age non-dipper group prevails over dipper group
in structure of daily blood pressure rhythm (81.1% vs. 18.9% and 75% vs. 25%, respectively).

The same was true for middle-aged patients (80% vs. 20% and 76,9% vs. 23,1%).

Blood pressure variability in elderly patients was 18.6% higher than in middle-aged and amounted to 16.7+7.2 mm
Hg (p<0.05).

The increase is in average daily systolic blood pressure by 2.4% (p<0.01) between high blood pressure variability
in elderly and middle age in favor of middle age. The difference of average daily diastolic blood pressure between high
blood pressure variability in elderly and in middle-aged was 8.3% higher in favor of middle age (p<0.01). This difference
was also observed in maximal diastolic blood pressure and amounted to 20.4% (p<0.05). There was the slight increase,
but it was there, in average blood pressure between high blood pressure variability in elderly and in middle age by 2.3%
similarly (p<0.05). It was found the significant increase in maximal systolic blood pressure by 8% and 14,1% between the
above groups and controls (p<0.001).

With regard to daily index of average blood pressure differences between control and low/high blood pressure vari-
ability in middle age were of interest, namely the decrease of 24.1% and 60.3%, respectively (p<0.05).

Conclusions. The percentage of hypertensive patients and high blood pressure variability in elderly is higher than
in middle-aged.

In elderly and middle-aged hypertensive patients with high/low blood pressure variability non-dipper group predom-
inates in structure of daily blood pressure rhythm.

In middle age there is an increase in many ambulatory blood pressure monitoring indicators compared to elderly
which should be taken into account in treatment.

Keywords: arterial hypertension, essential hypertension, blood pressure, blood pressure variability, high blood pres-
sure variability, low blood pressure variability, dipper, non- dipper, elderly and middle-aged hypertensive patients.

Introduction. High systolic blood pressure variabil-
ity (BPV) and high systolic mean blood pressure (BP) are
associated with 33% and 6% higher odds of cardiovas-
cular disease in adults aged >65, respectively. High BPV
(HBPV) is also related to an 18%-28% and 11% increased
odds of cerebral deterioration and poor stroke recovery [2].

High day-by-day BPV in acute ischemic stroke was
associated with more severe stroke independent of BP lev-
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els [4, 7].

The 85 years older age group presented a signifi-
cantly greater whole-day systolic BP standard deviation
(STD) of ambulatory blood pressure monitoring (ABPM)
(13.2£3.19 vs. 12.47+3.05, p=.005) compared with those
under the age of 85 years. In the 85 years older age group,
the proportion of individuals with the reverse dipper pat-
tern was higher (48.15% vs. 38.31%, p=.017) than under
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85 years age group. This study revealed that elderly male
hypertensive patients aged over 85 years presented elevat-
ed average BP levels. The research investigated ABPM
characteristics. Older hypertensive individuals are more
likely to have a reverse-dipper BP pattern [5].

These findings supported that maintaining stable sys-
tolic BP (SBP) in late life helped lower the risk of Alzhei-
mer’s disease, partially by modulating amyloid pathology,
cerebral metabolism, and cerebrovascular health [1, 3].

Research justification. Arterial hypertension (AH)
remains one of the leading causes of cardiovascular mor-
bidity and mortality, especially among middle-aged (MA),
elderly (E), and senile individuals. In recent years, increas-
ing attention has been paid not only to BP levels, but also
to its variability and circadian rhythm, which are consid-
ered independent predictors of target organ damage and
adverse cardiovascular events [6].

Of particular clinical significance is the variability
of SBP, in particular as measured by STD, exceeding the
threshold level of which (15 mm Hg during the daytime) is
associated with an increased risk of progression of essen-
tial hypertension (EH). At the same time, age-related fea-
tures of BPV and its relationship with diurnal profile types
(dipper/non-dipper) in patients of different age groups re-
main insufficiently studied in clinical practice.

E and senile patients are a particularly vulnerable
group due to age-related changes in the vascular wall, de-
creased baroreflex sensitivity, and the frequent combina-
tion of EH with other chronic diseases. At the same time,
in MA patients, disturbances in BPV and circadian rhythm
may be subclinical, remaining underestimated during stan-
dard office BP measurement.

Daily BP monitoring allows for a comprehensive as-
sessment of BP levels, variability, peak values, and circa-
dian rhythm, making it an indispensable method for de-
tecting early hemodynamic disorders. However, the avail-
able data on the comparative characteristics of ABPM in
hypertensive patients of different age groups, taking into
account BPV, remain limited and contradictory.

In this regard, studying age-related characteristics of
ABPM indicators, BPV, and daily profile in hypertensive
patients is relevant and clinically useful, as it can contrib-
ute to the optimization of cardiovascular risk stratification
and individualization of antihypertensive therapy.

Purpose of the research. To improve system of pre-
vention and diagnosis of hypertensive patients at ambula-
tory-polyclinic stage due to study of contribution of BPV.

Materials and organization of the research. The
study group consisted of 60 patients namely 40 E and
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senile patients and 20 MA patients with AH including with
coronary artery disease (CAD).

A total of 17 men and 20 women of elderly age and 1
man and 2 women of senile age (mean age 67.5+5.3) were
examined. 11 men and 9 women of middle age with AH
including those with combined CAD (mean age 52.2+3.6)
were also involved.

They were divided in 4 groups: low BPV (LBPV) in
elderly/middle age and HBPV in elderly/middle age. The
control group consisted of 21 people.

Instrumental method was used to solve the tasks. For
this purpose ABPM was used.

ABPM indicators were determined using DiaCard
portable recorder (Solvaig, Ukraine) according to the
standard protocol. BP and certain other parameters were
measured every 30 minutes during daytime activity (from
6:00 a.m. to 10:00 p.m.) and every hour during night sleep
(from 10:00 p.m. to 6:00 a.m.). The initial measurement of
BP indicators was performed on both arms of the patient
and further registration was performed on the arm with
higher initial pressure values. The following indicators
were determined and analyzed: STD for SBP during the
day (mm Hg), average daily SBP (mm Hg), average daily
diastolic BP (DBP) (mm Hg), average BP (mm Hg), max-
imal daily SBP (mm Hg), maximal daily DBP (mm Hg).
Daily index (DI) was also calculated - the percentage of
decrease in night BP compared to daytime, namely: DI of
SBP (%), DI of DBP (%), DI of average BP (%).

The survey results were processed using variational
statistics methods by determining arithmetic mean ‘M’ and
standard deviation “c” for each variation series. Statisti-
cal data processing was performed using Microsoft Excel
software.

Results of the research. The threshold value for STD
is 15 mm Hg during the day.

The frequency of HBPV in hypertensive patients of
elderly age was 42.5% (n=17); in MA was 30% (n=6).

In hypertensive patients with H/LBPV of elderly age
non-dipper group prevails over dipper group in structure
of daily BP rhythm (81.1% vs. 18.9% and 75% vs. 25%,
respectively).

The same was true for MA patients (80% vs. 20% and
76,9% vs. 23,1%).

When comparing ABPM indicators in E and MA pa-
tients, it should be noted that there were differences be-
tween the two groups in most parameters, namely, BPV
in E patients was 18.6% higher than MA and amounted to
16.7+7.2 mm Hg (p<0.05).
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Table 1
ABPM indicators in control group, L/HBPV in E/MA hypertensive patients
LBPV HBPV
Control LBPVE MA HI?EPV MA P, P, P,
Indicator (n=21) (n=23) (n=14) _ (n=6)
(n=17)
-1- 2- i -5-
3-
Pl-3 Pl-S P4-5
N 129.1= 132,74+ 20051 So05 | 005
d ivlerg%eP 134.1+ 128.1+ 3 129.6+
ay 232 11.6 : 18.7 16.1
(mm Hg)
<0.05 >0.05 <0.01
Average 8a.4%
daily DBP |  89.3+ 792 03 77.1% 83.5+ 2005 | <0.05 | <001
(mm Hg) 16.3 54 ' 13.3 8.4
<0.001 <0.05 <0.01
+
111.3 005 0.0 >0.05
106.2+15.5 | 103.3+18.1 11.1 107.0£12.8 | 109.5+12.6
Average
BP >0.05 >0.05 <0.05
(mm Hg)
© 155.5+ 179+
Maximal >0.05 <0.001 >0.05
SBP 156.9427.3 | 156.3x19.6 13.6 169.5+23.5 30.3
(mm Hg) >0.05 <0.001 >0.05
1.7+
- >0.05 >0.05 >0.05
Maximal 108.6+ 1293
DBP 111.3+21.2 12.0 107.4+19.1
17.3 £32.1
(mm Hg) >0.05 >0.05 <0.05
9.0% T7.0%
>0.05 >0,05 >0,05
DI ?; §BP 95.91i 56.4;: ss 39.5;: 109
’ ' ‘ ' >0.05 >0.05 >0.05
37 37E
>0.05 >0.05 >0.05
DI (zt;/]?BP 1491.3ﬂ: 7é35: 47 79.1;: 13
’ : : : >0.05 >0.05 >0.05
10.4+ 5.2+
DI of . - i <0.05 <0.05 | >0.05
average . . .
BP 7.2 0.6 >-8 10.7 10.6
(%) <0.05 <0.05 >0.05

Notes: P, — statistical significance of difference between control and LBPV E groups, P, , — statistical

significance of difference between control and HBPV E groups, P, , — statistical significance of difference between
LBPV E and HBPV E groups, P, , — statistical significance of difference between control and LBPV MA groups, P, , —
statistical significance of difference between control and HBPV MA groups, P, . — statistical significance of difference

between HBPV E and HBPV MA groups.
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Among the significant ABPM indicators in MA pa-
tients that are of practical interest are the following: the
increase in average daily SBP by 2.4% (p<0.01) (table 1)
between HBPV E/MA in favor of middle age.

The difference of average daily DBP between HBPV
E/MA was 8.3% higher in favour of middle age (p<0.01).

This difference was also observed in maximal DBP
and amounted to 20.4% (p<0.05).

There was a slight increase, but it was there, in aver-
age BP between HBPV E/MA by 2.3% similarly (p<0.05).

It was found the significant increase in maximal SBP
by 8% and 14,1% between the above groups and controls
(p<0.001).

With regard to DI of average BP differences between
control and LBPV/HBPV MA were of interest, namely a
decrease of 24.1% and 60.3%, respectively (p<0.05).

Discussion of the results. In accordance with the ac-
cepted STD limit for SBP during the daytime (15 mm Hg),
the study found the high frequency of BPV in hypertensive
patients. In particular, HBPV was more common in E and
senile patients (42.5%) than in MA patients (30%). This
indicates the age-related increase in the instability of BP
regulation, which is probably associated with a decrease in
vascular elasticity, disruption of baroreflex mechanisms,
and the accumulation of comorbid pathology.

Analysis of the daily BP rhythm showed that patients
with SBP and DBP, regardless of age, predominantly had
non-dipper type. This is especially pronounced in E and
senile age (81.1% in SBP and 75% in DBP), which is
of important clinical significance, since it is known that
non-dipper profile is associated with a higher risk of target
organ damage and cardiovascular complications. A similar
trend was observed in MA patients, indicating an unfavor-
able daily BP profile already in the early stages of EH [5].

When comparing ABPM indicators between age
groups, significant intergroup differences were found for
most parameters. In particular, BPV in E and senile pa-
tients was 18.6% higher than in MA patients and amounted
to 16.74+7.2 mm Hg (p<0.05). This confirms the hypothesis
of progressive impairment of daily BP regulation with age
[2].

At the same time, a number of indicators of practical
interest were recorded in MA patients with HBPV. Thus,
the average daily SBP was 2.4% higher compared to the
elderly SBP group (p<0.01), and the difference in the
average daily DBP reached 8.3% in favor of MA patients
(p<0.01). This may indicate greater role of the diastolic
component of BP in the formation of increased variability
in MA patients.

A slight but statistically significant increase in mean
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BP by 2.3% between HBPV E/MA groups (p<0.05) also
confirms the presence of age-related features of hemody-
namics. In addition, the maximal SBP values significantly
exceeded the control values — by 8.4% and 14.1%, re-
spectively (p<0.001), and the maximal DBP — by 20.4%
(p<0.05), which emphasizes the dangerous nature of peak
BP rises in SBP.

Changes in the DI of mean BP in MA patients de-
serve special attention: a decrease of 24.1% was observed
in LBPV MA group and 60.3% in HBPV MA group com-
pared to control group (p<0.05). This indicates the signifi-
cant disturbance in the circadian thythm of BP and can be
considered early marker of an unfavorable course of EH.

Conclusions. The percentage of hypertensive pa-
tients and HBPV in E is higher than in MA.

In E and MA hypertensive patients with HBPV/
LBPV non-dipper group predominates in structure of daily
BP rhythm.

In middle age there is an increase in many ABPM in-
dicators compared to E which should be taken into account
in treatment.

Prospects for further research. A promising area
for further research is an in-depth study of prognostic role
of BPV and disturbances in daily BP profile in hyperten-
sive patients of different age groups. It is advisable to de-
termine their impact on the development of target organ
damage, in particular left ventricular hypertrophy, chronic
kidney disease and cerebrovascular complications.

Thus, further research in this area could significant-
ly expand our understanding of the pathophysiological
mechanisms of BP regulation disorders and contribute to
improving the effectiveness of prevention and treatment
of EH.
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BAPIABEJIBHICTDb APTEPIAJIBHOI'O TUCKY Y XBOPUX HA APTEPIAJIBHY
I'TIHEPTEH3IIO MIOXUJIOTI'O
TA CEPEJHbOT O BIKY

B. C. ITacbko

Heporcasna naykosa ycmanosa «L{enmp iHHOSAYIiHUX MEXHON02T OXOPOHU 300p08 sy [lepoicadrnoco
ynpaseninus cnpasamu, m. Kuis, Yxpaina
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Pe3rome. JlaBHO J0BEICHO, IO PU3UK Kapio- i HepeOpOBACKYISIPHUX YCKIATHECHb y MAIEHTIB 3 apTepiaibHOO
rinepTeHsielo 3aJIeKNTh He JIUIIE BiJl a0COIOTHOTO PiBHS apTepialbHOTO THUCKY, & i BiJl KOJIIMBaHb apTEpPialbHOTO TUCKY
HPOTSITOM PI3HUX MPOMDKKIB 4acy, TOOTO BapiaOeNbHOCTI apTepialbHOrO TUCKY. ApTepialibHUN THCK HE € CTaTHYHUM
napaMeTpoM, OCKUIbKH 3a3Hae Oe3MepepBHUX KOJIIMBAHB 3 4ACOM B PE3YJIbTaTi B3aEMOJIT Mk (haKTopamMy HaBKOJIMIIHBO-
IO Cepe/IOBHIA Ta MOBEIIHKOIO, 3 OIHOr0 OOKY, i BHYTPIIIHIMH MeXaHi3MaMM PEryJisiiii cepleBO-CyIUHHOI CUCTEMH,
3 iHmoro G6oky. [linBuieHa BapiaOeIbHICTh apTepiajJbHOTO TUCKY MOXKE CBIIYMTH IIPO MOPYILEHHS CePLEeBO-CYAMHHOT
peryisinii Ta BllacCHe MOXKe OyTH CEeplLeBO-CYAMHHUM (haKTOPOM PH3HKY, OB’ sI3aHOTO 31 301IbLICHHIM CMEPTHOCTI uepe3
IHCYJIBT, 11LIeMiYHY XBOPOOY Ceplis, CepLeBy HEJOCTATHICTh, TEPMiHAIbHY HUPKOBY HEJIOCTATHICTh T4 3aXBOPIOBAHICTh HA
JIEMEHIII 0.

Meta mocinKeHHs — YIOCKOHAIUTH CUCTEMY IIPO(MUIAKTHKH Ta A1arHOCTUKU XBOPUX 3 apTepiabHOIO TillepTeH3i-
€10 Ha aMOyJIaTOPHO-TIOJIKJIIHIYHOMY eTarll 3a J0IOMOTO0 BUBYEHHS BapiaOesbHOCTI apTepiajbHOTO TUCKY.

MeTtonu. ['pyna odcrexenux Oyia copmoBana 3 60 XBOpUX Ha apTepiaibHy TiMEPTEH310 MOXUIIOTO Ta CEPEAHBOTO
BIKY, Y TOMY YHCJI 3 IIIEMIYHOIO XBOPOOOIO ceplisl. 3 II€I0 METOK BUKOPHCTOBYBAIIH JOOOBHI MOHITOPUHT apTepiaibHO-
IO THCKY.

PesyabraTu. YacToTa BUSBICHHS BUCOKOT BapiabeIbHOCTI apTepiaibHOIO TUCKY Y XBOPHX 3 TIIEPTOHIYHOK XBOPO-
0010 TIOXMJI0r0 BiKy cranoBmia 42,5% (n=17); cepenunoro 30% (n=0).

Y XBOpHX Ha TiEPTOHIYHY XBOPOOY 3 BUCOKOIO Ta HM3bKOIO BapiaOeNbHICTIO apTeplaibHOTO THCKY ITOXHJIOTO BiKY
B CTPYKTYpi J0OOBOTO PUTMY apTepialbHOTrO THCKY IepeBaxae rpyna non-dipper Haj dipper (81,1% nopiBusiHo 3 18,9%
ta 75% nopiBHAHO 3 25%, BIANOBIIHO), y cepeaHboMy Billi Takox (80% mopiBasHO 3 20% 1 76,9% mopiBHsHO 3 23,1%).

BapiaOenbHICTh apTepialbHOTO TUCKY Y XBOPHX MOXHIJIOTO BiKy Oyia Ha 18,6% BuIa 3a cepenHiil i cTaHOBHIIA
16,7£7.2 MM pT. cT. (p<0.05).

Pi3HHIIS 32 TIOKA3HUKOM CEPEIHBOA000BOI0 CHCTOIIYHOIO apTePiabHOTO THCKY MK BUCOKOO BapiaOe/bHICTIO ap-
TEpPiaJbHOIO THUCKY Y JIFOAEH MMOXHUIIOTO 1 CepeaHboro Biky Oyna Ha 2,4% BHUIIOIO 3 MEPEBAror0 ISl JIFOACH CePeIHbOTO
Biky (p<0.01). Pi3Huis 3a cepeJHbOJOOOBHM J1aCTOJIIYHUM apTepialibHUM THCKOM MiXK BHCOKOIO BapiaOesibHICTIO apTe-
PlajIbHOTO THUCKY JIFOACH IMOXHUIIOTO 1 CepeaHbOro BiKy Oyia Ha 8,3% BHIIOO 3 MEPEBaror Uis JIOACH CEPEeAHbOTO BIKY
(p<0.01). L1st BigMiHHICTB IPOCTEXkKYBaIACs 1 3a MOKA3HUKOM MAKCHMAaJIbHOT'O A1aCTOIIYHOIO apTePiaIbHOTO TUCKY 1 CKJIa-
naina 20,4% (p<0.05). CriocTepiraiocs HEBEIMKE 301IBIIICHHS MOKA3HUKIB 3a CEPEIHIM apTepiaTbHUM THCKOM MIX BHUCO-
KOO BapiaOEeIbHICTIO apTePiaibHOrO THCKY JIFOICH MOXUIIOTO 1 cepeIHbOoro Biky Ha 2,3% ananorigno (p<0.05). [Toka3zHuk
MaKCHUMaJIbHOTO CHCTOJIIYHOTO apTepiaibHOro TUCKy Ha 8,4% 1 14,1% 3Ha4HO MepeBuIllyBaB KOHTPOJIbHE 3HAYCHHS MIXK
Bulie3zazHadyeHnmu rpynamu (p<0.001).

[{omo 1060BOrO 1HAEKCY CEPEAHBOTO apTEPiaJbHOIO TUCKY CIOCTEpIrajacs Pi3HHUI MK KOHTPOJEM 1 HU3bKOW/
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BHCOKOIO BapiaOelbHICTIO apTepialbHOTO TUCKY Y CEpeIHBOMY Billi, a came 3HWKeHHs Ha 24,1% ta 60,3% BignoBigHO
(p<0.05).

BucHoBku. BincoTok HasSBHOCTI MAIIEHTIB 13 TIIEPTOHIYHOIO XBOPOOOIO 3 BUCOKOIO BapiaOCIIbHICTIO apTepiaIbHOTO
THUCKY ITOXWJIOTO BiKY BHIIHH, HIX y MaIli€HTIB CEPEHBOTO BIKY.

Y XBOpUX Ha rNepTOHIYHY XBOPOOY 1 BUCOKY/HU3bKY BapiaOeIbHICTh apTepialbHOTO THCKY MOXUIIOTO Ta CEPEIHBO-
TO BiKy B CTPYKTYpi 1000BOr0 pUTMY apTepiajbHOTO TUCKY MepeBakac rpymna non-dipper.

VY cepenHbOMY Billl BiIOYBA€THCS 30UIBIICHHS 0araThb0X MOKA3HUKIB JOOOBOTO MOHITOPUHTY apTEpiaibHOTO THCKY,
MTOPIBHSHO 3 TIOXHJIMM, IIIO CJIiJT BPAXOBYBAaTH Y JIIKYBaHHI.

KarouoBi ciioBa: aprepianbHa rinepreHsis, rinepToHiYHa XBopo0Oa, apTepiaibHUN THCK, BapiaOesbHICTh apTepiab-
HOTO THCKY, BUCOKa BapiaOesbHICTh apTepiajbHOTO THCKY, HU3bKa BapiabesbHICTh apTepiabHOro THCKY, dipper, non- dip-
per, NOXWINH 1 cepeHii BiK.
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