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COMPARATIVE ANALYSIS OF SYSTOLIC BLOOD PRESSURE
AND HEART RATE ORTHOSTATIC REACTIONS IN HEALTHY
SUBJECTS AND ARTERIAL HYPERTENSION PATIENTS
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Age and gender difference of SBP orthostatic reaction types and HR in healthy subjects and AH patients
were found. Rate of SBP hyper- and hypotensive reaction types decrease with age. Frequency of hypertensive
type in AH is increased. HR increases in orthostasis disregarding SBP reaction type, the extent of growth
increases from hyper- to hypotensive reaction. HR reactivity is higher in males.
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MOPIBHAJILHUM AHAJII3 OPTOCTATUYHUX PEAKIII CUCTOJITYHOI'O
APTEPIAJIBHOI'O TUCKY TA HACTOTHU CEPHEBUX CKOPOYEHb
Y 3I0POBHUX OCIBb I TAHIEHTIB 3 APTEPIAJIBHOIO I'MEPTEH3IE€IO

II. O. I'apvkasuii
XapkiBchKuii HanlioHabHKUHN yHiBepcuTeT iMeHi B. H. Kapasina, Ykpaina

BusiBiieni BiKoBi Ta cTaTeBi BIIMIHHOCTI po3noziny TumiB oprocratiunux peakuiii CAT ta UCC y 3nopo-
BuX oci0 Ta y nauieHtiB 3 Al'. Yacrora rinep- ta rinoren3uBHux THmiB peakiii CAT 3HIKYIOTBCS 3 BIKOM.
Yacrora rineprensuBHoro Tuity npu Al migBuinena. B oprocrasi UCC 3pocrae He3anexHO BijJ TUIY peakiil
CAT, cryninb 3pocTaHHs 30iJbIIYETHCS BiA rinep- a0 rinoren3uBHoi peakiii. PeakruBnicte UCC Buma y
YOJIOBIKIB.

KJIFOY0BI CJIOBA: aptepianbHa rinepreH3is, OpToCTaTUYHA PEaKIisi, OpTOCTATHYHA TiMOTEH3is, 4aCTOo-
Ta CEpLEBUX CKOPOYEHb, CUCTONIYHUIN apTepialbHUA THCK

CPABHUTEJIbHBIA AHAJIN3 OPTOCTATUYECKHUX PEAKIIUI CUCTO/IMYECKOI'O
APTEPUAJIBHOI'O JABJIEHUA U YACTOTBI CEPAEYHBIX COKPAIIEHNA
Y 3IOPOBBIX JIMII U ITAIIMEHTOB C APTEPUAJIBHOU TNIIEPTEH3UEHN

II. A. I'apvkasoiii
XapbpKOBCKUM HallMOHaIbHBIN yHHUBEepcuTeT uMeHu B. H. Kapa3una, Ykpanna

OOHapyXeHBI BO3PACTHBIE U TIOJIOBBIE OTIMYHS pACIpENeTICHUs THIIOB OpTocTaTnieckux peakmwii CAJl u
UCC y 3mopoBbIx null 1 y manreHToB ¢ Al'. YacToTa runep- U THHOTeH3UBHBIX TUIOB peakimu CAJl cHuKa-
1oTcs ¢ Bo3pacToM. Yacrora runeprenzuBHoro tuna mnpu Al noBeimena. B oprocraze UYCC Bo3pacTtaer BHE
3aBUCHMOCTH OT THma peakuuu CAJl, cterneHb IpUpOCTa yBENWYMBACTCS OT THUIEP- K TUIIOTEH3UBHONW peak-
mun. PeaktuBHOCTE UCC BHIIIE Y MYKUHH.

K/TIOYEBBIE CJIOBA: aptepuaibHas THIIEPTEH3US, OPTOCTATHYECKHE PEAKIIMH, OPTOCTaTHYECKas
THIOTEH3Hs, YaCTOTa CEpICYHBIX COKPAILCHHUH, CHCTOINYECKOE apTepHaIbHOE AaBICHUE

Three main types of systolic blood pressure HR, opposite to elderly people of age 65—
(SBP) and heart rate (HR) orthostatic reactions 75 years, in which lower reactivity, but longer
can be identified in both healthy subjects and duration of reaction is observed [3].

in arterial hypertension (AH) patients: increase, Normal and pathologic types of SBP and
no changes and decrease [1-3]. HR can be identified.
Persons in age 22-30 years are characte- Normal type is characterized by average de-

rized with fast and high reactivity of SBP and crease of SBP on 6,5 mm (from —-19 to 11 mm)
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and by average increase of HR on 12,3 beats
per minute (from —6 to +27 beats per minute.
Pathologic type of SBP and HR orthostatic
reactions include orthostatic systolic hypoten-
sion — decrease of SBP not less than per
20 mm; and orthostatic tachycardia — increase
of HR for 30 beats per minute and more (or
more than 108 beats per minute) [2].

SBP in healthy subjects of young age were
investigated during the orthostatic test [3, 4].
Frequency distribution of main BP reaction
types were studied [2] and hypertensive type of
SBP reaction was found in 54 %; isotensive in
3%, and hypotensive in 43 %.

According to existing scientific data [1]
three types of SBP orthostatic reactions were
identified in AH patients — hypertensive, iso-
tensive and hypotensive with a frequency dis-
tribution 67 %; 12 % and 21 % correspon-
dingly.

According to multicenter clinical trials data
hypotensive type of SBP reaction in orthostatic
test, in particular orthostatic hypotension (SBP
decrease on more than 25 mm) is an indepen-
dent predictor of vascular mortality, risk factor
of stroke [5], coronary syndrome [6], factor
with clear negative prognostic meaning [7].

Comparative analysis of SBP and HR or-
thostatic reactions frequency distribution pecu-
liarities in healthy subjects and AH patients
data are absent in world and native scientific
literature.

Aim of Research: to compare the peculiari-
ties of SBP and HR orthostatic reactions distri-
bution features in healthy subjects of various
age groups and in AH patients in order to
identify their clinical meaning.

MATERIALS AND METHODS

Three follow up groups were identified:
healthy subjects of young and elder age
(256 persons in total) and elder AH patients
(154 patients in total).

Group of healthy subjects consisted of
2 sub-groups: 1% — 218 persons (93 males and
125 females, age 20,8 +2,1 years, and M
38 persons (17 males and 21 females, age
60,8 + 4,4 tears).

Group of AH patients consisted of 58 males
and 96 females, age 63,0 = 7,0 years. Average
AH anamnesis duration was 10,4 +7,8 years.
83 patients had | grade AH, 36 had Il grade
AH, and in 35 patients — Il grade AH.

Patients that had myocardial infarction,
stroke, heart failure (IV functional class), ob-
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esity Il1-1VV grade, secondary hypertension
were not included into study [4, 6].

Examinations were done in the morning,
coffee, alcohol, medications were prohibited
for 24 hours period. Physical load restricted for
30 minutes before the test.

BP was measured with Korotkoff method
with a Microlife BP AG1-20 tonometer in a
supine position (clinostasis) after 5 minutes
rest and in 3 minutes after transition into
standing position (orthostasis).

HR was calculated according to 5 minutes
ECGs traces performed with computer electro-
cardiograph Cardiolab 2000.

According to SBP changes in orthostatic
test healthy subjects and AH patients were split
into 3 groups: 1% — hypertensive type; 2™ —
isotensive type; 3" — hypotensive type. Crite-
ria of SBP increase and decrease were its
changes in a volume not less than 5 mm.
Gender of healthy subjects and AH patients
were taken into account in SBP and HR or-
thostatic reaction evaluation.

Distribution peculiarities of SBP and HR
orthostatic reactions in healthy young and old
subjects and in AH patients were studied.

Parametric criteria were used for evaluation
of statistical estimations (mean meaning — M
and standard deviation — sd).

RESULTS AND DISCUSSION

Fig. 1, reflects the results of SBP orthostatic
reactions distribution research in young and old
healthy subjects, and gender dependence.

Hypertensive SBP reaction type was found
in 54 % of healthy young (45 % males, 60 %
females) and in 45 % of healthy old (42 %
males, 49 % females); lIsotensive type in 3 %
of healthy young (6 % males, 0 % females) and
in 18 % of healthy old (21 % males, 17 % fe-
males); Hypotensive type in 43 % of healthy
young (49 % males, 40 % females) and in
37 % of healthy old (37 % males and 34 % fe-
males).

SBP hyper and hypo orthostatic reactions
types are predominating in healthy persons, but
the old age group demonstrates a tendency for
isotensive type frequency increase. Hyperten-
sive type frequency is markedly higher in
young healthy females, if compared to males,
but in the old age group this difference greatly
diminishes.

Relative increase of isotensive orthostatic
SBP reactions frequency together with hyper-
tensive and hypotensive reactions decrease



that is seen in old healthy subjects can be
explained with the age diminishing SBP
reactivity [3, 8].
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Fig. 2, reflects the results of SBP orthostatic
reactions distribution research in old healthy
subjects and old AH patients, and gender
dependence.
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Fig. 1A. Distribution of SBP orthostatic reactions in young and old healthy subjects

Fig. 1B. Distribution of SBP orthostatic reactions in the same groups depending on gender
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Fig. 2A. Distribution of SBP orthostatic reactions in old healthy and AH patients
Fig. 2B. Distribution of SBP orthostatic reactions in the same groups depending on gender

Hypertensive SBP reaction type was found
in 45 % of healthy old (42 % males, 49 % fe-
males), and in 67 % of AH patients (81 %
males, 59 % females); isotensive type in 18 %
of healthy old (21 % males, 17 % females) and
in 12 % of AH patients (7 % males, 15 % fe-
males); hypotensive type in 37 % of healthy
old (37 % males, 34 % females) and in 21 % of
AH patients (12 % males, 26 % females).

Hypertensive type is much frequently and
hypotensive type is less frequently seen in AH
patients, on the opposite to healthy old age.
Hypertensive type is almost two times higher
in male AH patients, while iso- and hypoten-
sive types are almost three times lower in male
AH patients, if compared to old healthy males.
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That makes hypertensive type absolutely do-
minating in AH male patients.

In female AH patients hypertensive type is
somewhat higher, while isotensive is almost
equal and hypertensive is slightly lower, if com-
pared to old healthy females. Thus, hypertensive
type is predominating in AH female patients, but
the other two types can also be seen quite often.

Higher frequency of hypertensive or-
thostatic SBP reactions, that is seen in AH pa-
tients, is present mainly in males, and probably
connected with the peculiarities of male and
female organism aging [5, 7]. It also can be a
reason of different frequency of more severe
current and more aggressive complications of
AH in males and females of older age [5].
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Fig. 3, reflects the HR increase in identified
types of SBP orthostatic reactions in young and
old healthy subjects, and gender dependence.

In SBP orthostatic reaction hypertensive
type, HR increased per 15 % in young healthy
(16 % in males, 14 % in females) and per 12 %
in old healthy (13 % in males, 11 % in fe-
males); In isotensive type, HR increased per
18 % in young healthy (19 % in males, 16 % in
females) and per 15 % in old healthy (16 % in
males, 14 % in females); In hypotensive type,
HR increased per 20 % in young healthy (22 %
- e
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in males, 19 % in females) and per 18 % in old
healthy (19 % in males, 17 % in females).

HR increase is higher in young healthy, in
all types of orthostatic reactions, if compared
to old healthy subjects. Disregarding age,
males demonstrate slightly higher rate of HR
increase in all types of orthostatic reactions.
Data obtained cannot be compared as no simi-
lar data was found available in world literature.

Fig. 4, reflects the HR increase in identified
types of SBP orthostatic reactions in old
healthy subjects and AH patients.
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Fig. 3A. HR orthostatic increase peculiarities in the identified types of SBP orthostatic reactions
in young and old healthy subjects

Fig. 3B. HR orthostatic increase gender dependence in the orthostatic types
in young and old healthy subjects
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Fig. 4A. HR orthostatic increase peculiarities in the identified types of SBP orthostatic reactions
in old healthy subjects and AH patients

Fig. 4B. HR orthostatic increase gender dependence in the orthostatic types
in old healthy subjects and AH patients

In hypertensive type, HR increased per 12 %
in old healthy (13 % in males, 11 % in females)
and per 8 % in AH patients (per 9 % in males and
7 % in females); In isotensive type, HR increased
per 15 % in old healthy (16 % in males, 14 % in

females) and per 9% in AH patients (10 % in
males, 8 % in females); In hypotensive type, HR
increased per 18 % in old healthy (19 % in males,
17 % in females) and per 13 % in AH patients
(14 % in males, 12 % in females).
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HR increases less in AH patients, in all ty- CONCLUSIONS

healthy subjects. Both old healthy subjects and In healthy subjects SBP hyper- and hypo-
AH patients of male gender demonstrate slight-  tensive orthostatic reaction rates drops with
ly higher HR increase in all orthostatic reac-  age, while isotensive orthostatic reaction rate
tions types. markedly grows. Gender difference in young

HR changes are tightly connected with SBP ~ and old healthy subjects has no significant im-

orthostatic reactions. In all types of SBP ortho- portance.

static reactions HR increases during orthostatic In AH patients SBP hypertensive orthostatic
tests both in young and old healthy subjects reaction type predominates and is seen in 67 %
and AH patients. The extent of orthostatic HR ~ of cases. In AH male patients, hypertensive
increase raises from hypertensive to hypoten-  type is markedly dominating.

sive SBP orthostatic reaction types. These data In young and old healthy subjects and in
correspond to results obtained earlier [7]. The  AH patients HR increases in the tilt test in all
extent of HR increase in tilt tests diminishes  types of SBP orthostatic reaction, but in AH
not only with age but also in AH patients, and  patients the extent of increase is seen to be
can be another additional sign of cardiovascu-  lower. The extent of HR increase drops from
lar system reduced reactivity in AH. In males  hypotensive to hypertensive type of SBP reac-
reactivity of HR in orthostasis is higher than in  tions. HR increase extent in tilt test diminishes
females per 2 % on average, that correspond to  with age. In males, HR reactivity is slightly

data obtained [7]. higher in all age groups and reaction types.
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