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MeTa — BU3Ha4eHHsI OCOOAMBOCTel ITOKA3HMKIB AODOBOTO MOHITOPMHIY apTepiaAbHOTO THUCKY B
XBOpMX Ha rineproHiyny xBopo6y II cTaaii pisHMX BiKOBUX IpyII.

Marepiar i meToan. ITokasHMKM A06OBOrO MOHITOPMHIY apTepiaAbHOTO TUCKY BM3HA4YeHO B
57 mamieHTiB cepeaHbOTO (45-59 poxis) Biky (rpyna I) i 43 xBopmx moxmaoro (60-74 poxu) Biky
(rpyma II), sixi mepebyBaAy Ha cTallioHAPHOMY ABOTMXXHEBOMY AikyBaHHI. KOHTpOABHY Ipymy cKaa-
AU 110 15 XBOPMX AASI KOXKHOI 3 06CTeXeHnX KaTeropiii (BiarosiaHo III rpyma — obcTesxxeHi cepeAHBO-
ro Biky Ta IV rpyma — obcTeXeHi IOXMAOTO BiKy) 3 IOPiBHAHHMM CTaTe€BUM CKAAAOM.

PesyabTaTi. OAHMM i3 YMHHMKIB, IO BU3HAYAIOTh 3MiHM FeMOAMHAMIKM y XBOPMX Ha TillepTOHiY-
HY XBOpOOY, € BiK, IpMYOMY 3i 30iABIIIEHHSIM BiKy B XBOPMX 3MEHIIIYE€ThCS AlaCTOAIYHII apTepiaab-
HIIL TVICK Ha TAi cTabiABHO IIABMIIIEHOTO CYCTOAIYHOTO, IO CAiA BpaXoByBaTy B AOOOPi aHTHUTIITEp-
TeH3MBHOTO AiKyBaHH:A. 3 BIKOM ITOCTYIIOBe ITABMIIIEHHSI CMCTOAIYHOIO apTepiaAbHOIO TUCKY
IIOB’513aHO 31 30iABIIIEHHSIM JKOPCTKOCTi aOPTH, YacTKOBO — 3i 306iABIIIEHHSIM BMICTy KOAareHy Ta
3MeHIIIeHHAM eAacTMIHMX Pibpua i popmMmyBaHHIM i30ABOBAHOI CMCTOAIYHOI apTepiaAbHOI Tirep-
TeH3ii. AoBeAeHO, 1110 B Ipolieci ¢popMyBaHHS i30AbOBaHOI apTepiaAbHOI TillepTeHs3ii 3pocTaHHs
ITyABCOBOTO apTePiaAbHOTO TUCKY IIOHAA 60 MM PT. CT. € HECIPVATAMBIM IIIOAO PO3BUTKY LIepebpo-
BaCKYASIPHMX TOAIiL. B oci6 moXmAoro BiKy IyAbCOBUII apTepiaAbHUI TUCK BUSBUBCS CUABHIIIM
YMHHMKOM PU3NKY 3a PiBHI CMCTOAIYHOTO Ta AIlaCTOAIYHOIO apTepiaAbHOTO THUCKY /i CePeAHbOTO
apTepiaabHOrO THCKy. HemoaaBHO 3 ypaxyBaHHSM BiKOBMX OCODAMBOCTEN BCi TPM IOKa3HMKMI
BU3HAHO IIOPiBHIOBAaHMMM IIpeAukropammu y Bili 50-59 poxiB (mepexiAHMiI mepioa), a y Bimi
60-79 pOKiB AlaCTOAIYHMII apTepiaAbHUII THUCK, HETaTMBHO BIIAMBAIOYM Ha KapAiOBACKYASPHMIA
PU3UK, MAHIC POAD IIYABCOBOTO apTepiaAbHOIO THCKY IIPOTHOCTMYHO BUIIVIM 34 PiBeHb CUCTOAIY-

HOTO apTepiaAbHOIO THUCKY.

Kntouoei crosa: apTepiarbHa rinepreHsis, rineproHiyHa xBopoba, apTepiaAbHMII THCK, i30-
ABbOBaHa CHCTOAIYHA apTepiarbHa rimepTeH3is, A060BMII MOHITOPMHI apTepiaAbHOIO

THUCKY.

Inthe recent years, there isworsening of demographic
situation in the majority of countries, due to steady
growth of arterial hypertension (AH) and the aging of
population [13,14]. According to the UN statistics the
number of people over 60 years will exceed 1 billion to
2025, representing 15% of the world's population [12]. It
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is known that AH affects 30-35 % of adult population of
the industrialized countries, and its prevalence reaches
40-50 % among the elderly [7, 15].

Discussion of target levels of blood pressure (BP) in
elderly patients is long. For over half a century, as a result
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of adaptive response to maintain perfusion of organs was
proposed by the empirical formula (100 + age) of
systolic blood pressure (SBP) for elderly people [22,23].
The views are radically changing every year. However,
according to the Framingham Heart Study independent
risk factor for cardiovascular complications throughout
life has been recognized level of SBP.

Search of the importance of BP with age teetered
between diastolic and systolic its level. Recently revealed
positive correlation between age and BP has established
a leading role of SBP in the formation of AH in people
over 50 years, while diastolic blood pressure (DBP) was
a priority in a younger population (The Third National
Health and Nutrition Examination Survey, 1991; FHS,
2002). Isolated reports indicate that diastolic
hypertension spread in less than 10% of all patients with
AH after 70 years. As a complement, the relationship
between DBP and cardiovascular risk is bimodal, the
same as when it is increasing more than 90 mm Hg, and
with a decrease of about 70 mm Hg in the elderly. As a
result, on any elevated levels of SBP and decreased DBP
cardio-vascular risk increased (ACCF / AHA, 2011).

With age, the gradual elevation of SBP is associated
with increased aortic stiffness, partially with the increase
of collagen and the decrease of elastic fibrils and
formation of isolated systolic hypertension (ISH) [5, 6,
18]. Thus, it is proved that during the formation of ISH
the elevation of pulse pressure (PP) more than 60 mm
Hg is unfavorable due to development of cerebrovascular
events [11, 19]. In the elderly PP was stronger risk factor
than the level of SBP and DBP or average daily BP.
Recently, three age-appropriate indices were considered
comparable predictors at the age of 50-59 years as a
transitional period, and at the age of 60-79 years DBP
adversely affecting the cardiovascular risk raised
prognostic role of PP higher than the SBP (ACCF /
AHA, 2011).

During screening, in patients older than 55 years,
ISH accounts for 56 % of newly diagnosed AH. The
presence of ISH is associated with the growth of
cardiovascular mortality in 2-5 times, the frequency of
cerebral strokes — in 2,5 times, the overall mortality — by
51 %. According to the Framingham Heart Study ISH is
the predictor of cardiovascular diseases in the elderly [17].
The elevation of SBP by 10 mm Hg above 140 mm Hg at
the age of 60 years will inevitably lead to an increase of
rate of complications by 30 % [2,3.,4, 20, 21, 24].

The etiology of ISH in older age groups requires
clarification. There are reasons to associate it with aging.
Sclerosis of aorta and large arteries, mainly as the result
of sclerosis of media leads to reducing of their elasticity.
Increased stiffness of the aorta is mainly due to
collagenization of media, but not atherosclerosis [6, 9,
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18]. At an older age, the loss of elasticity of the arterial
wall fibers and deposition of collagen, elastin,
glycosaminoglycans and calcium are observed.
Histological changes that occur with age in the walls of
blood vessels are similar to changes due to atherosclerosis.
However, the role of atherosclerosis in the pathogenesis
of ISH in elderly patients is controversial. In the study of
autopsy specimens of human aorta was shown that the
elasticity of its walls decreases with age, but how it
depends on the processes of aging and atherosclerosis is
unknown. In addition, clinical practice shows that SBP
remains within normal limits in many patients with
severe advanced atherosclerosis. In contrast, in some
populations with a low prevalence of atherosclerosis
SBP eclevates with age and ISH is present. Among the
factors that contribute to the development of AH in
general are the reduction of capillary bed, rise of renin as
the indicator of activation of pressor renin-angiotensin
system, lowering of kallikrein, as the index of inhibition
of depressor Kkallikrein-kinin system, involment of
pressor renal factor in general, and its systolic character
due to the main factor aortic sclerosis. Enhancement of
the speed of expulsion, falling of the ratio norepinephrine/
epinephrine - may contribute to systolic character of
hypertension [8]. Peripheral vascular resistance
increases, sensitivity of f-adrenergic receptors reduces
as a result of decrease of elasticity of blood vessels and
atherosclerotic changes. Heart rate (HR), stroke volume
and left ventricular ejection rate are within normal
limits. Aging of vessels is accompanied by loss of ability
to produce vascular endothelium-dependent relaxing
endothelial factors [1, 6]. Decrease of elasticity of
arteries weakens pressosensitive function, accompanied
by raised level of norepinephrine in plasma. The
regulation of many other hormones (renin, angiotensin,
aldosterone, vasopressin) changes significantly and also
contributes to AH. Peculiarities of course of the disease
and achieving of target levels of BP in elderly patients
require further study.

THE OBJECTIVE OF THE STUDY

To determine the state of hemodynamics in patients
with essential hypertension (EH), stage II of different
age groups.

MATERIAL AND METHODS

Indices of ambulatory blood pressure monitoring
(ABPM) were identified in 57 middle-aged patients (45-
59 years) (group I) and 43 elderly patients (60-74 years)
(group II), who underwent two-week in-patient
treatment. The control group consisted of 15 patients for
every of the surveyed groups (group III - middle-aged
and group IV — elderly respectively) matched with basic
by age and gender. The control group was presented with
patients without AH who were hospitalized with
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diagnoses of chronic gastritis, duodenitis, cholecystitis,
aterosclerotic cardiosclerosis, with angina, functional
class that is not above I, without cardiac arrhythmias and
heart failure that is not above II A stage for
Strazhesko M.D. — Vasylenko V.H.

The diagnosis and stage of EH was set according to
the criteria of WHO and the International Society of
Hypertension (2013). Patients with significant heart
rhythm disorders, angina, functional class that is above
I, heart failure that is above I1 A stage for Strazhesko M.D.
— Vasylenko V.H. were not involved in the study. Patients
with symptomatic hypertension and obesity more than
the second degree were also excluded.

Indices of ABPM were determined using a portable
recorder ABPM -04 (company "Meditech"”, Hungary)

according to a standard protocol [16]. Measurements of
BP and some other parameters were performed every 15
minutes during daily activity (from 6 to 22 hours) and
every 30 minutes during night sleep (from 22 to 6 hours).
The initial BP measurement was performed on both
hands of a patient and subsequent registration was
carried on the arm with higher initial pressure values. We
determined and analyzed the following indices: the
average daily SBP (mm Hg), the average daily DBP
(mm Hg), the average BP (mm Hg), the maximal daily
SBP (mm Hg), the maximal daily DBP (mm Hg), the
average daily HR (/min.), daily index (DI) of SBP (%),
DI of DBP (%), DI of the average BP (%).

RESULTS AND DISCUSSION

The research results are presented in table 1.

Table 1
Indices of ABPM in middle-aged and elderly patients
with essential hypertension compared with control group
(M=0)
Distribution of the surveyed groups
Indices I group II group 11 III group IV group P
(n=57) (n=43) (n=15) (n=15)
P,>0,05
The average daily SBP (mm Hg) 156,5+12,1 150,5+12,6 104,24+3,1 115,5+8.,0 P,<0,001
P.<0,01
P,<0,001
The average daily DBP (mm Hg) 99,916.,6 92,5+1,3 64,7+3,7 71,9£8,6 P,<0,001
P,<0,05
P,>0,05
The average BP (mm Hg) 116,2+9.,9 103,3+10,9 86,4+7,5 86,4+7,5 P,<0,05
P,<0,01
P,>0,05
The maximal daily SBP (mm Hg) 176,5+£23,5 169,3+25,1 138,8+8,3 146,5+8,6 P,<0,05
P,>0,05
P,<0,05
The maximal daily DBP (mm Hg) 115,6%21,0 100,4£18,2 89,44+9,7 93,3+7,4 P,>0,05
P,>0,05
P,>0,05
The average daily HR (/min.) 65,5+8.4 63,019,1 70,7£1,9 68,9+18.4 P,>0,05
P,>0,05
P,>0,05
DI of SBP (%) 9,6£7,4 8,915,5 10,8£7,0 10,8£7,0 P,>0,05
P,>0,05
P,>0,05
DI of DBP (%) 13,8+8,1 14,1£7,1 16,8+10,4 16,8+10,4 P,>0,05
P,>0,05
P,>0,05
DI of the average BP (%) 12,0£7,7 11,3%6,1 14,2+8.7 14,2+8.7 P,<0,01
P,>0,05

Remark: P1 — statistical significance of difference between groups I and II, P2 — statistical significance of difference between groups I and I11, P3 — statistical significance of difference

between groups I and IV
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The differences were observed between middle-aged
and elderly patients in majority of indices of BP,
particularly in the elderly. The average daily and the
maximal DBP were significantly less by 7,4 % (p<0,001)
and 13,1 % (p<0,05) compared to middle-aged patients.

We found a tendency of lowering of indices of
ABPM in elderly patients, the average daily and the
maximal SBP lowered by 3,8 % and 4,1 % respectively,
the average daily HR - by 3,8 %, DI of SBP - by 7,3 %
and DI of the average BP — by 5,8%, but the results were
not significant compared with the data of patients of the
middle age.

We have shown that one of the factors that determines
the change in hemodynamics in patients with essential
hypertension is age, the increasing of age of patients is
accompanied by decrease in DBP with steadily increased
SBP, that should be considered in the prescription of
antihypertensive treatment. This is consistent with the
literature, which indicates that even healthy people with
age elevate mainly SBP fixing on boundary ISH in 12%
of the elderly [10].

Our data coincide with the data of other researchers,
such as the average daily SBP and DBP in 39 middle-
aged patients with EH, that were 153,5 = 1,5 mm Hg
and 94,4 + 0,6 mm Hg respectively. In 22 patients with
EH they were respectively 154,3 £ 1,4 mm Hg and 95,3
+ 0,9 mm Hg. The average daily SBP and DBP, the
average BP, the maximal daily SBP and DI of the average
BP in our examined middle-aged patients were 156,5 £
12,1 mm Hg and 99,9 = 6,6 mm Hg, 116,2 £ 9.9 mm
Hg, 176,5 £ 23,5 mm Hg and 11,9 £ 7,7 mm Hg
respectively.

However, some indices of ABPM (the maximal daily
DBP, DI of SBP and DBP), although similar trends were
not significantly different in middle-aged patients and
control group. The maximal daily DBP was higher by
29,3 % and was 115,6 £ 21,0 mm Hg but DI of SBP and
DBP were lower by 11,1 % and was 9,6 £ 7,4 and 17,9 %
and amounted 13,8 £ 8,1 % respectively.

Only the average daily SBP, DBP and the average BP
were significantly higher in elderly patients by 30,3 %
(p <0,01) and was 150,5 + 12,6 mm Hg, 28,7 % (p
<0,05) and amounted 92,5 + 1,3 mm Hg and 19,6 % (p

<0,01) and was 103,3 £ 10,9 mm Hg compared with the
control group. Other indices of ABPM (the maximal
daily SBP and DBP) exceeded the parameters of the
control group by 15,6 % and was 169,3 + 25,1 mm Hg
and by 7,6 % and amounted 100,4 + 18,2 mm Hg, but
were not significant.

Some indices of ABPM (the average daily HR, DI of
SBP, DI of DBP, DI of the average BP) tended to
decrease: respectively — by 8,6 % and was 63,0 + 9,1 /
min., 17,6 % and amounted 8,9 £ 5,5 %, by 16,1 % and
was 14,1 £ 7,1 % and by 20,4 % and amounted to 11,3+
6,1%, but were not significant.

Thus, the increasing of age of patientsisaccompanied
by decrease in DBP with steadily increased SBP, that
should be considered in the prescription of
antihypertensive treatment. This is consistent with the
literature, which indicates that even healthy people with
age can experience elevated BP [10].

During the analysis of the results, comparing indices
of ABPM in patients of surveyed groups, we found that
in elderly patients with EH, stage II are lower the average
daily and the maximal daily DBP by 7,4 % (p <0,001)
and 13,1 % (p <0,05) respectively than in patients of
middle age. The maximal daily DBP in middle-aged
patients was higher by 29,3 % and amounted to 115,61
21,0 mm Hg and DI of SBP and DBP were lower by 11,1
% and amounted to 9,6 £ 7.4 % and 17,9 % and was
13,8 = 8,1 % respectively.

It is found that with the age DBP decreases with
steadily increased SBP, that is consistent with literature
[5, 12, 14], and that should be considered in the
prescription of antihypertensive treatment in order to
avoid hypoperfusion of vital organs. Discovered
peculiarities of indices of ABPM once again confirmed
the isolated nature of EH and its prevalence in the
elderly.

CONCLUSION

The average daily and the maximal daily DBP are
significantly lessby 7,4 % (p<0,001) and 13,1 % (p<0,05)
accordingly against a constantly increased SBP
background in elderly patients with EH, stage II
compared with the middle-aged.
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OCOBEHHOCTU NOKASATEJIEW CYTOYHOIO MOHUTOPUHIA APTEPMAJIbHOTO JABJIEHUS
Y BOJIbHbIX TMNEPTOHUYECKON BOJIE3HbIO 1l CTABUM PA3HbIX BOSPACTHbIX IPYMN

B.C. Macbko

l'ocynapCTBEHHOE HAay4yHOE yuYpexaeHue «Hay4HO-NpakTUYECKMIA LIEHTP NPOMUNAKTUYECKON W KIIMHMYECKOA MeaMLMHBI», Knes

ITeaw — ompeAereHMe OCOOEHHOCTEN II0Ka3aTeAell CYTOYHOIO MOHUTOPMHTA apTepPUaAbHOTO AABAECHUS Y
GOABHBIX TUIIEPTOHNYIECKON 60Ae3HBIO I cTaAMy pasAMYHBIX BO3PACTHBIX IPYIIIL

Matepmaa u MeToabl. [loxasaTeAM CyTOYHOIO MOHUTOPMHIA apTepPUAABHOIO AABAEHWSI OIIPEAEAEHBI y
57 manmeHTOB cpeaHero (45-59 Aet) Bospacta (rpynmna I) n y 43 moxmaoro (60-74 roaa) Bospacra (rpymma
II), xoTOpble HAXOAVAMCDH Ha CTAIlIOHAPHOM ABYXHEAEABHOM AedeHMM. KOHTPOABHYIO IPYIIIly COCTaBUAK
110 15 GOABHBIX AASL KaXKAOM U3 0OCA€AOBAHHBIX KaTeropuii (cooTBeTcTBeHHO III rpyrmma — ob6caeAoBaHHBIE
cpeaHero BospacTta u IV rpynma — obcaeAOBaHHBIE IIOKMAOTO BO3pacTa), COIIOCTABMMBIX IIO IIOAOBOMY
coCTaBy.

PesyapTaThr. OpAHUM U3 PaKTOPOB, OIIPEAEASIOIINX U3MEHEHNSI TeMOAVHAMUKY Y OOABHBIX THIIEpTOHIYE-
CKOJI 6OAE3HBIO, SIBASIETCSI BO3PACT, IIpIUYeM YBeANYeHe Bo3pacTa y OOABHBIX COIIPOBOXKAAETCS YMEHBbIIIe-
HJEM AMACTOAUYECKOTO apTEPMAABHOIO AABAEHMUS IPY CTAOMABHO IIOBBIIIEHHOM CHCTOAUYECKOM, UTO
CA€AYeT YUIUTHIBATh 1PV HasHAYeHMV aHTUTMIIEPTeH3MBHOIO AedeHNs. C BO3pacTOM IIOCTEIIEHHOE IIOBBI-

Kainiuaa Ta mpodiraxTiaaa meantmaa, Ne 1(4) /2018



KAIHIYHA MEAVLIVIHA

IIIeHVe CUCTOAMYECKOIO apTepMaAbHOTO AAaBAEHMs CBS3aHO C YBeAMYeHMeM XXeCTKOCTU aOPThl, YaCTUIHO —
C YBeAUYEHVEM YPOBHS KOAAAT€HA VM YMEHBIIIEHVMEM SAACTUYIHBIX (PUOPUAA ¥ POPMUPOBAHIEM U3OAUPO-
BAHHOV CUCTOAMYECKON apTepMaAbHON IMIepTeH3MN. AoKasaHO, 9TO Ipyu POpMUPOBAHIUN U30AMPOBAH-
HOJ apTepUaABHO IMIIePTEH3UI POCT IIYABCOBOIO apTEPUAABHOTO AaBAEHWsI boAee 60 MM PT. CT. SIBASIET-
Cs1 HeOAQrOIPUSITHBIM OTHOCUTEABHO Pa3sBUTIS IIepebPOBACKYASIPHBIX COOBITIIL. Y AWI] IIOKIMAOTO BO3pac-
Ta IIyABCOBOE apTepUaAbHOE AABAEHIE OKa3aA0Ch OOAee CUABHBIM (PpaKTOPOM pICKa, YeM YPOBHU CUCTO-
AVYECKOTO ¥ AMACTOAMYECKOTO apTEePMAABHOTO AABAEHVSI VIAM CPEAHErOo apTepMaAbHOTO AAaBAEHMS.
HeaaBHO ¢ ygeToM BO3pacCTHBIX OCOOEHHOCTET BCe TPY II0Ka3aTeAs OBIAY MPYU3HAHBL COIIOCTaBUIMBIMMU IIpe-
AMKTOpaMu B Bo3pacTe 50-59 AeT (IlepexoAHbIN ITeproa), a B BozpacTe 60-79 AeT AMacTOAMYeCKOe apTepu-
aAbHOe AaBA€HJe, HETaTVMBHO BAUSS Ha KapAMOBACKYASIPHBIN PUCK, IIPEIIOAHECAO POAb IIYABCOBOTO apTe-
PVMAABHOTO AQBAEHUS IIPOTHOCTMYECKN BBIIIE YPOBHS CHCTOAMYIECKOTO apTePMaAbHOTO AABAEHII.

Kntouesvie cnoea: apTepuasbHas rUIepTeH3Ms], TUIEePTOHNYEcKass 60Ae3Hb, apTepUaAbHOE AaBAe-
HIe, N30AMPOBaHHA CUCTOAMYECKAsI apTepuarbHasl TMIepTeH3M s, CyTOYHBIII MOHIUTOPUHT apTepu-
aABHOTO AABA€HMN .

Summary

PECULIARITIES OF 24 HOUR AMBULATORY BLOOD PRESSURE MONITORING INDICES
IN PATIENTS WITH ESSENTIAL HYPERTENSION,

STAGE Il OF DIFFERENT AGE GROUPS

V.S. Pasko

State scientific institution “Scientific and practical center of preventive and clinical medicine”,

Kyiv

The aim of the study was to determine peculiarities of 24 hour ambulatory blood pressure monitoring
indices of patients with essential hypertension, stage II of different age groups. Indices of ambulatory
blood pressure monitoring were identified in 57 middle-aged patients (45-59 years) (group I) and 43
elderly patients (60-74 years) (group II), who underwent two-week in-patient treatment. The control
group consisted of 15 patients for every of the surveyed categories (group III - middle-aged and group IV
— elderly respectively) matched with basic by age and gender. We have shown that one of the factors that
determines the change in hemodynamics in patients with essential hypertension is age, with the age
patients experience the decrease in diastolic blood pressure with steadily increased systolic blood
pressure, that should be considered in the prescription of antihypertensive treatment. With age, a gradual
increase in systolic blood pressure is associated with the increased aortic stiffness, partially with the
increase in collagen and the decrease in elastic fibrils and the formation of isolated systolic hypertension.
Thus, it is proved that in the formation of isolated hypertension the growth of pulse blood pressure for
more than 60 mm Hg is unfavorable in a development of cerebrovascular events. Pulse arterial blood
pressure was stronger risk factor than systolic blood pressure and diastolic blood pressure or average
arterial pressure in the elderly. Recently, taking into account age characteristics, all three indices were
recognized as comparable predictors at the age of 50-59 years as the transitional period, and at the age of
60-79 years diastolic blood pressure adversely affecting the cardiovascular risk, increased pulse blood
pressure prognostically above the level of systolic arterial pressure.

Keywords: arterial hypertension, essential hypertension, blood pressure, systolic blood pressure,

diastolic blood pressure, isolated systolic hypertension, pulse pressure, ambulatory blood pressure
monitoring
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