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THE ROLE OF PARASYMPATHETIC AUTONOMIC REGULATION
IN ENSURING OF RATS’ RESISTANCE IN THE MODEL OF
MULTIPLE ORGAN DYSFUNCTION SYNDROM

Khrypachenko I. A.
M. Gorky Donetsk National Medical University, Krasny Liman, Ukraine

To assess contribution of autonomic regulation in multiple organ dysfunction syndrome (MODS) survival
ensuring and to test hypothesis about possible correction of clinical course by modulating the activity of
parasympathetic influences we performed experiments on rats’ model of the MODS. It was determined that
nonresistant animals differentiated by less intensity of parasympathetic regulation response. It was revealed
that stimulation of cholinergic system decrease lethality in rats, and inhibits the power of high frequency
regulatory effects on the heart rate.

KEY WORDS: multiple organ dysfunction syndrome model, heart rate variability, N-cholinoreceptors

POJIb MAPACUMIIATUYHOI BETETATUBHOI PET'YJISIIIII
¥ 3ABE3IEYEHHI CTIMKOCTI LI[YPIB B MOJIEJII CUHIPOMY
IMOJIIOPTAHHOI HEJOCTATHOCTI

Xpunauenxo I. A.
JloHeupKuii HallioHAIbHUN MeMYHUH yHiBepcuTeT iMeHi M. ['opbkoro, KpacHuii Jluman, Ykpaina

Jlis OWiHKY BKJIAAy BETeTATHBHOI PEryysiiii y 3a0e3leueHHI BIDKUBAHOCTI IPH CHHAPOMI IOJIIOPTaHHOL
HEIOCTATHOCTI Ta IS IEPeBipKM TIiMOTe3W IIOAO0 MOKIHMBOI KOPEKIHii KIIHIYHOTO Iepediry MIIisxoM
MOJIYJIFOBAaHHS aKTUBHOCTI NMapacUMIIATHYHMX BIUIMBIB, BAKOHAHI SKCIICPUMEHTH Ha LIypax B yMOBax MOJEII
TOJIIOPTaHHOT HEJJOCTATHOCTI. BCTaHOBIIEHO, 110 HECTIMKH TBAPUHH BiIPi3HAIOTHECS MEHIIOK PEaKIielo 3 00Ky
napacuMIaTHYHOI peryiuii. [Toka3aHo, 10 CTUMYIALS XOJiHEePTriYHOI CUCTEMHU 3HIKYE JICTANIBHICTB IYDIB,
Ta NPU3BOIUTH O MPUTHIYECHHS OTYXKHOCTI BACOKOYACTOTHUX PETYJIATOPHHUX BIUIMBIB HA CEPLIEBHIA PUTM.

KITIO490BI CJIIOBA: wmonens CHHAPOMY TOJIOPraHHOI HEZOCTATHOCTI, BapiaOeNBHICTH CEpIEBOTO
putMy, H-xomniHopeuenropu

POJIb TAPACUMITATUYECKOM BETETATUBHOM PEI'YJISIITAN
B OBECITIEYEHHUH YCTOMYUBOCTH KPHIC B MOJEJIA CUHJIPOMA
MOJIMOPTAHHOM HEJIOCTATOUYHOCTH

Xpunauenko H. A.
JloHeukuii HaMOHAJIBHBIN MeIMIMHCKUI yHUBepcuTeT uMeHu M. I'opskoro, Kpachelii Jluman, Ykpauna

I[J'IH OLCHKH BKJaaa BET€TaTHBHOM perymsinua - B o0ecreueHrne BBDKHUBAEMOCTH npu  CUHAPOME
HOHHOpI‘aHHOfI HEAOCTATOYHOCTU M JId TMPOBEPKU TUIIOTE3BI O BO3MOKHOCTHU KOPPEKUHUU KIIMHUYCCKOI'O
TCUCHHUS IYTEM MOAYJIMPOBAHUA aKTUBHOCTU IMAPACUMIIATUYCCKUX BJ'II/ISIHPIfI, BBITIOJTHEHBI SKCTICPUMECHTBI Ha
KpbICax B YCJOBUAX MOACIN nonnopraHHoﬁ HCAOCTAaTOYHOCTHU. yCTaHOBJ’ICHO, 4qTo HGyCTOfI‘IHBLIe JKHUBOTHBIC
OTJINYAIOTCS MEHBIIIECH peaKHHGﬁ CO CTOPOHBI HapaCI/IMHaTI/I‘IGCKOﬁ peryiiauunu. HOKaBaHO, YTO CTUMYJIALA
XOHHHCpFH‘IeCKOﬁ CUCTEMbl CHWIKACT JICTAJbHOCTL KpPbIC, W TNPUBOJAUT K YrHCTCHHIO MOIIHOCTHU
BBICOKOYACTOTHBIX PETYJIATOPHBIX BJIMSIHHMH Ha cepueqﬂmﬁ PUTM.

K/IIIOYEBBIE CJ/IOBA: wmoznenp CUHOPOMA IIOJIMOPTraHHOW HEJOCTaTOYHOCTH, BapHabenbHOCTb
cepaeuHoro putMa, H-xonumnopeunenropsl

© Khrypachenko I. A., 2015
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INTRODUCTION

Multiple organ dysfunction syndrome
(MODS) frequently described as consequences
of systemic inflammatory response (SIR) may
develop in the most different diseases, which
characterized by relatively high lethality [1].
The most different links take participation in
its formation, including autonomic nervous
system, which role remaining not studied
enough [2]. Previously findings about
influence of autonomic regulation on rats’
survival in the model of multiple organ
dysfunction syndrome, made us to investigate
the possibility of systemic inflammatory
response correction by modulation of
autonomic circuits of regulation activity.

Considering recently appeared in the papers
data about possible involvement of N-
cholinoreceptors in regulation of functional
activity of lymphocytes, macrophages and
other cells participating in inflammation we
suppose that the parasympathetic activation
may decrease the systemic inflammation and
so decrease the lethality of rats in the
experimental model of multiple organ
dysfunction syndrome.

OBJECTIVE

The aim of the present study was
assessment of the parasympathetic autonomic
regulation role in survival of rats in MODS
model.

MATERIALS AND METHODS

Experiments were performed on the 78
Wistar lab male rats with 220-250 g body
weight, which kept in the standard vivarium
conditions.  Multiple organ  dysfunction
syndrome was simulated by cecal ligation and
puncture (CLP) procedure [3]. It was
performed under combined anesthesia with
ether inhalation and intraperitoneal injection of
sodium thiopental (75 mg/kg).

The autonomic regulation was assessed by
heart rate variability (HRV) spectral analysis
with the wusing of the computer-based
cardiograph «Cardio Lab» (KhAI-Medica,
Ukraine) with signal discretization frequency
of 500 Hz. Spectral power of parasympathetic
influence (HF) was calculated in the range
from 0.6 to 3.0 Hz and compared with power
of sympathetic influence (LF) in the range
from 0.08 to 0.6 Hz.

In the 1% group of animals (34 rats) we
assess survival rate and association of survival

with individual changes of autonomic
regulation in  response to single-dose
intramuscular injection of phenylephrine

(2 mg/kg) and in response to development of
MODS after two hours of animal’s induction to
the model.

In the 2™ group of animals (44 rats) we
assess survival rate in condition of N-
cholinoreceptors stimulation. For this purpose,
animals expose to intravenously injections of
acetylcholinesterase inhibitor — neostigmine
(0.5 mg/kg) and M- cholinergic antagonist -
atropine (1 mg/kg). Such injections we
performed by caudal vein access at 30 min
before CLP and every 2 hours after induction
to MODS model. Total duration of
pharmacological exposure was 8 hours.

All statistical calculations were performed
using Statistica 6.0 (Stat Soft Inc., USA).
Spectral characteristics in tables and text are
presented as median (Me), minimal (Min) and
maximal values (Max), lower (Qi) and upper
(Qu) quartiles. Significance of differences
between spectral characteristics was assessed
by Mann-Whitney test.

RESULTS AND DISCUSSION

As it was expected, in spite of strictly
standardized conditions of experiment, rats
were characterized by different resistance to
the induction of the experimental model of
MODS. On the basis of findings about animals
survival rate in the 1% group we subdivided
animals into group of highly resistant rats
(survived during 10 days - 3 animals) and low
resistant rats (died within 3 days - 32 animals).

The power spectral indexes changes in
response to pharmacologic  sympathetic
stimulation in the subgroups of high- and low
resistant rats are presented below (table).

In the subgroup of highly resistant animals
adrenoreceptors stimulation by phenylephrine
lead to increase of the autonomic regulative
influences power. In the selected by us range of
the low frequencies (LF) the value of spectral
power is increasing in 5-fold and of the high
frequencies (HF-range) this value is increasing
in 4.4 fold. As a result, in highly resistant rats,
pharmacologic adrenoreceptors stimulation did
not change significantly the values of
sympathovagal balance - relation of spectral
powers in the low and high frequencies range.
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Table

Power spectral indexes of rats” HRV before and after stimulation of a- adrenoreceptors

Power spectral indexes highly resistant rats (n=3) low resistant rats (n=31)

before after before after

Me 0.11 0.54* 0.10 0.50*
LF, ms® Min- Max 0.01-0.53 0.09-2.02 0.01-0.50 0.03-2.13
Qi- Qu 0.06-0.20 0.32-1.24 0.07-0.19 0.41-1.17

Me 1.35 5.92* 1.54 4.50*
HF, ms? Min- Max 0.32-3.23 0.28-7.83 0.46 - 4.50 0.43-6.95
Qi- Qu 0.99 - 1.89 3.47-6.35 1.01-2.09 3.82-4.93

Note: * - intragroup differences are significant at p < 0.05.

In the subgroup of low resistant animals, the
response of sympathetic regulation to
stimulation of o-adrenoreceptors corresponds
with so in rats of compared subgroup - the
power of influences in the low frequency range
made increase in 5-fold. However, the HF
spectral power of HRV in the succumbed rats
in response to injection of phenylephrine made
increase only in 2.9-fold. At the same time as
in the group of survived rats the value of
sympathovagal balance is not changed after
phenylephrine injection — 0.10 (0.01-0.33)
before phenylephrine and 0.11 (0.01-0.60) after
pharmacologic stimulation.

The group of low resistant rats
demonstrated 2-fold increase in the power of
sympathetic influences as compared with
initial values - up to 0.20 ms? (0.11-0.42), after
2 hours of CLP (p < 0.05). Nevertheless, the
value of spectral power in the range of high
frequencies, reflective mainly of parasym-
pathetic influences, had tendency to decrease —
1.12 ms® (0.50-2.73). As a result the sympa-
thovagal balance in this subgroup has mount to
0.28 (0.10-2.73), which was significantly more
than initial values (p < 0.05).

Thus, analysis of survival demonstrated that
resistance of rats in the model of MODS was
related to properties of their autonomic
response. Highly resistant animals
characterizes by more pronounced response of
parasympathetic regulation to pharmacologic
stimulation as compared with low resistant
rats.

In response to CLP (development of an
acute bacterial inflammation in the abdominal
cavity and organ dysfunction), the highly
resistant rats respond with balanced increase of
HRV spectral power in both investigated

ranges, sympathetic and parasympathetic links
of autonomic regulation.

Subgroup of low resistant animals in
response to the MODS model characterized by
less pronounced activation of sympathetic
influences in the absence thereof significant
changes in the tone of parasympathetic link of
regulation. In the total, we find marked shift of
sympathovagal balance toward domination of
sympathetic influences in the low resistant
animals.

The results of experiment in the 1% group of
rats confirm presumption about possible
suppression of systemic inflammatory response
through  N-cholinergic  anti-inflammatory
pathway during parasympathetic activation [4].
These results was the basis to perform
experiments on the animals of 2" group with
purpose to investigate the possibility of
increasing resistance of rats in the MODS
model by modulating the activity of different
links of autonomic regulation.

Despite of the long-continued cholinergic
stimulation of 2™ group rats by combination of
neostigmine and atropine injections the index
of 3-day lethality in the MODS model didn’t
differ significantly from 1* group of rats —
93.2 % u 91.2 %, accordingly (p = 0.371). At
the same time, the comparative analysis of time
curves of rat’s deaths in these groups
demonstrates following features (fig. 1).

Under cholinergic stimulation, there were
no any deaths during the first 15 hours after
induction rats to the model. In the compared
group almost 12 % of animals died. On the
background of the neostigmine almost 32 % of
rats survived 34 hours, whereas until this term
in the compared group died 88.2 % of animals
(p <0.001).
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The results are the evidence of long-
continued pharmacological stimulation of the
cholinergic system affects status and character
of response of different parts of autonomic
nervous system. All spectral indices of HRV in
rats of this experimental group were lower than
in other one. Intensity of these effects not equal

for sympathetic and parasympathetic parts of
regulation Thus, after 2 hours of induction of
animals to the MODS model the indices of
spectral power of HRV in the range of low
frequencies (sympathetic influences) were
about equal in rats of 1% and 2" experimental
groups.
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Fig. 1 Kaplan-Meier cumulative proportion of survival in rats’ MODS model
without (1% group, n=34) and with pharmacologic stimulation of cholinergic system (2™ group, n=44)

Neostigmine has more pronounced effects
on the power of high frequencies of heart
rhythm regulations (fig. 2). Mean values of
spectral power index in rats with pharma-
cological stimulation of cholinergic nervous
system were significantly (p < 0.01) lower
(4.72 + 1.61 ms®, then in rats of compared
group of investigation (5.89 + 1.77 ms?).

Our findings about ability of acetyl-
cholinesterase inhibitor to decrease intra-
experimental lethality of rats in MODS model
is matched with results of other investigators,
which were gained in other diseases models.
Thus, it is known that stimulation of choline-
receptors increases survival of rats after
intraperitoneal injection of bacteria [4]. Experi-
ments on the guinea pigs proved the ability of
N-cholinoblockers to intensify of anaphylactic
shock and, conversely, inhibition of

acetylcholinesterase prevent from development
of shock [5].

With no relation to intensity and direction
of effects of stimulation of the parasympathetic
regulation demonstrated in different studies it
is noteworthy that unity of settled opinion
about the cause-and-effect relations between
factors of systemic and local inflammation on
the one hand and the status of different parts of
the autonomic nervous system on the other.

Applied scheme of long-continued selective
pharmacologic stimulation of N-cholinorecep-
tors, in our experiments, leads to significant
inhibition of the power of high frequency
regulatory influences on the heart rate. The
same direction but less pronounced influences
on the index of the spectral power of regulation
in low frequency range (that reflect as is well
known  sympathotonic  influences)  was
registered by us.
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Fig. 2. HF spectral power of HRV in rats after 2 hours of induction to MODS model,
without (1) and under (2) pharmacological stimulation of cholinergic system.

Our findings allow us to suggest that
revealed influence of the cholinergic stimu-
lation on the animals’ survival in the experi-
mental MODS realizes through the cytokine
system. Thus, it is well known ability of cyto-
kines to cause not only local but also distant
effects on almost all organs and systems
including tissues of central nervous system.
This respectively would accompany with alte-
rations in intensity and character of reflective
responses, hormone and other biologic
regulators synthesis [6]. On the other hand,
electrical stimulation of vagal nerve inhibits
synthesis of tumor necrosis factor in mice [4].

It must be underlined that revealed relations
of the autonomic regulation status with factors
of inflammation, is not specific for multiple
organ dysfunction syndrome. Similar on direc-
tion but different in intensity patterns was de-
scrybed in studies of toxic injuries [7], in onco-
logy clinics [8], in diabetes [9], and others.
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THE INFLUENCE OF BIOFEEDBACK SESSIONS IN CLOSED
LOOP OF HEART RATE VARIABILITY AND PACED BREATHING
ONSYSTOLICBLOOD PRESSURE CONTROL DURING STANDARD
DRUG THERAPY IN PATIENTSWITH ARTERIAL HYPERTENSION

Belal S. A. S.!, Vodyanitska N. A%, Yabluchansky M. I.!

'V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 STPI Central Clinical Hospital «Ukrzaliznytsia», Kharkiv, Ukraine

Changes of systolic blood pressure (SBP) in biofeedback (BFB) sessions with closed loop of paced
breathing (PB) and heart rate variability (HRV) during standard drug therapy of arterial hypertension (AH)
was studied. 275 patients with 1-3 degree of AH (143 men and 132 women, mean age 58,55 + 7,99 years) was
divided into two comparable groups: 1 - BFB (139 patients) in investigated PB loop, 2 - control group (136
patients) with BFB without PB. In both groups was performed 10 sessions of BFB. Changes of SBP
depending on the stage and degree of AH, gender and age was assessed. BP was measured by the method of
Korotkov’s with monometer Microlife BP AG1-20 in same conditions. Data were processed by parametric
and nonparametric statistics. It is proved that the use of biofeedback in the loop of PB and HRYV significantly
(p < 0.01) exceeds in efficiency an isolated drug therapy in control of SBP at any stage and degree of AH in
patients of both sexes in all age groups. Extent of the effect increases with the stage and degree of the disease
and not related to the sex and age of the patient. Findings allow to recommend this technique in clinical
practice.

KEY WORDS: arterial hypertension, biofeedback, heart rate variability, paced breathing, systolic blood
pressure

BIIJINB CEAHCIB BIOJIOTTYHOTI'O 3BOPOTHOI'O 3B'A3KY I3 3BAMKHYTHUM
KOHTYPOM BAPIABEJIBHOCTI CEPHEBOI'O PUTMY I METPOHOMI3OBAHOI'O
JUXAHHS HA KOHTPOJIb CUCTOJIIYHOI'O APTEPIAJIBHOT'O TUCKY HA TJII
CTAHJIAPTHOI MEJUKAMEHTO3HOI TEPAIIII ¥ ITAIIIEHTIB 3 APTEPIAJIHOIO
I'MEPTEH3IEIO

Bbenan C. A. C.l, Booanuuywvka H. A.Z, Abnyuancokui M. Lt
! XapkiBcpKuii HanioHasHUH yHiBepcuTeT iMeHi B. H. Kapasina, m. XapkiB, Ykpaina
2 IJIII3 LenTtpanbHa KIiHIYHA JIIKapHS «Y Kp3alli3HULI», M. XapKiB, YKpaiHa

BuBueHo 3minu cucroniynoro aprepiansHoro Tucky (CAT) B ceaHcax 010J10Ti4HOTO 3BOPOTHOTO 3B'SI3KY
(b33) i3 3aMKHYTMM KOHTYpOM MeTpoHOMi3oBaHoro amxaHus (MJI) i BapiaGenbHOCTI CepLEBOTO PHUTMY
(BCP) Ha eramax cTaHZapTHOI MeIMKaMEHTO3HOI Tepamii aprepianbHoi rineprensii (AIl). 275 namientis 3 1-3
cryneHeM AI' (143 wosoBiku ta 132 xiHKM, cepenHiit Bik 58,55 + 7,99 pokiB) po3nineHi Ha /Bi 3icTaBHi
rpymu: 1 - B33 (139 nanientiB) y BuBueHoMy KoHTYpi M/ i 2 - rpyna nopisasuHs (136 nauienTiB) 3 b33 6e3
MJI. B 060x rpynax BukoHano mo 10 ceanciB b33. OminroBanu 3mian CAT 3anexHo Bix cTamii Ta cTymeHs
AT, crati Ta Biky nauientiB. AJl BuMiproBanocs 3a MetosioM Koporkosa monomerpom Microlife BP AG1-20
B OJHAKOBMX yMoBax. Jlani oOpoOisincss MeToZaMu NapaMeTpu4yHOi Ta HelmapaMeTPUYHOI CTATHCTHKH.
Hoseneno, mo BukopucranHs b33 B kontypi MJ| ta BCP nocroBipno (p < 0,01) nepesepurye 1o
e(eKTUBHOCTI 130JIbOBaHY MEJIMKaMEHTO3HY Teparito B KoHTpoii CA/Jl npu Oyab-SKHX CTafisfiX i CTYHEHSX
AT y namienTiB 000X crareil y BCiX BiKOBHX rpynax. CTymiHb BUPaKEHOCTI €(EeKTy 3pocTae 31 301IbIICHHIM
cTanii i CTymeHs 3aXBOPIOBAaHHS 1 HE IMOB'sA3aHa 31 CTATTIO 1 BikOM mamieHTa. OTpHMaHi JaHI JTO3BOJIOTH
PEKOMEHyBaTH METOANKY B KIIIHIYHY IPAKTHKY.

K/IFIO490BI CJIOBA: aprepianbHa rinepreHsis, OlOJOTiYHUI 3BOPOTHHH 3B'SI30K, BapiaOesbHICThH
CepLEeBOro pPUTMY, METPOHOMI30BaHE IUXaHHs, CUCTOJIYHUH apTepiaabHUil THCK

© Belal S. A. S., Vodyanitska N. A.,
Yabluchansky M. I., 2015 11
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BJUSIHUE CEAHCOB BUOJIOTUYECKOUN OBPATHOM CBS3M C 3AMKHYTBHIM
KOHTYPOM BAPHABEJIBHOCTH CEPJIEYHOI'O PUTMA U METPOHOMMU3UPOBAHHOI' O
JNBIXAHUS HA KOHTPOJIb CUCTOJIMYECKOI'O APTEPUAJIBHOI'O JABJIEHUSI HA ®OHE
CTAHIAPTHOM MEJUKAMEHTO3HOM TEPAIIUHU Y TAIIMEHTOB C APTEPHAJIbHON
TANEPTEH3UEN

Benan C. A. C. 1, Boosanuuxas H. A.Z, Aobnyuanckuii H. ut

! XapbKoBcKMiIl HaMoHaNbHBIN yHUBepcuTeT uMenu B. H. Kapasuna, r. Xappkos, Ykpauna
HTpajbHas KIMHHYECKas 00JIbHHIA «YK i3HHUIII, T. bKOB, YKpauH

2TJINY LenTpanbHa eckas 0o. a «YKp3am3 XappKoB, YKpauHa

W3ydensl u3MeHeHUs cucroindeckoro aprepuansHoro nasienus (CAJl) B ceaHcax OHMOJIOTHYecKOW
obpatHo#i cBs3u (BOC) ¢ 3aMKHYTBIM KOHTYPOM METPOHOMH3HMpOBaHHOTO Abixanus (M/]) u BapuabensHOCTH
cepaeuHoro putMma (BCP) Ha sTamax craHmapTHOW MeIMKaMEHTO3HON Tepaluu apTepUalbHON TMNEepTEeH3UU
(AT). 275 nauuentoB ¢ 1-3 crenensto AI' (143 myxuunsl U 132 xeHuuHbl, cpeaHuit Bo3pact 58,55 + 7,99
JIeT) paszaeseHsl Ha JBe conoctaBuMeble rpynmnbl: 1| — BOC (139 naunenTtoB) B u3yueHHOM KoHTYype M/I u 2
— rpynna cpaBHeHus (136 marmenToB) ¢ BOC 6e3 M/I. B o6eux rpynmax BeimonHeHo no 10 ceancos BOC.
OnenuBanu nzMeHunBocth CAJl B 3aBUCUMOCTH OT cTaauu u crenend Al', mona u Bo3pacta manueHToB. A/
u3Mepsiocs o Metoay Koportkosa monomerpom Microlife BP AG1-20 B oauHakoBbIX ycioBusx. JlaHHBIC
o0OpabaThIBaICh METOAaMHM MapaMeTPUUYECKO W HemapaMeTpHyecKod craTHCTHKH. JlokazaHo, 4TO
ucnonn3oBanne BOC B koHtype MJ] m BCP nocroBepHo (p < 0,01) mpeBocxoauT no 3¢ddexkTuBHOCTH
W30JIUPOBAHHYI0 MEIUKaMEHTO3HYI0 Tepamuio B koHTpoie CAJ] mpu mrob6o#t cramuu u cremenu Al y
MalMeHTOB 00OMX MOJIOB BO BCEX BO3pacTHHIX Ipynmax. CTeneHb BHIPAXXCHHOCTH 3(dekra BO3pacTaeT ¢
YBEJIMYCHUEM CTaJIMU U CTEIEHH 3a00JICBaHUS U HE CBS3aHa C IIOJIOM M Bo3pacToM marueHTta. [loiaydeHHble
JTaHHbIE MO3BOJISIOT PEKOMEH/I0BaTh METOAUKY B KIIMHHUECKYIO ITPAKTHKY.

K/IFOYEBBIE CJIOBA: aprepuanbHasi TUIIEpTEH3Ms, OMOJIornueckas oOpaTHas CBsi3b, BapHaOEIbHOCTh
CEpAECYHOI0 PUTMA, METPOHOMHU3UPOBAHHOE JIBIXaHHUE, CUCTOJIMUECKOE apTEepUATIbHOE JaBICHHE

INTRODUCTION MATERIALS AND METHODS

Arterial hypertension (AH) is the most 275 patients with AH (143 men and 132
common chronic disease of the cardiovascular ~ women, mean age 58,55 + 7,99 years) were
system in the adult population [1]. The greatest ~ observed. Inclusion criteria were systolic and
difficulty is the control of systolic blood  systolic-diastolic AH in any stage and degree
pressure (SBP), which plays the leading role in  with the absence of systematic reception of any
the development of cardiovascular ~ vasoactive medications in the past three
complications and significantly increases months. Patients were excluded from the study
mortality [2]. in the case of isolated diastolic AH, acute

One of the promising methods to increase =~ myocardial infarction, unstable angina, stable
the manageability of SBP can become angina with 1V functional class, Il stage of
biofeedback (BFB) in the closed loop of heart  chronic heart failure, complex disorders of
rate variability (HRV) and paced breathing rhythm and conduction, comorbidities in others
(PB) [3]. organs and systems.

Absence of data about the effectiveness of In all patients blood pressure was measured
BFB in the loop of HRV and PB in the control by the Korotkov's method with monometer
of SBP in patients with arterial hypertension Microlife BP AG1-20 in the morning in a
prompted us to perform this study. quiet, bright room in the sitting position after

The study was performed as part of research 15-minute rest. The accuracy of BP
V. N. Karazin KhNU «Development and measurement is 0.5 mm Hg.

research of automatic system in heart rate All patients were randomly assigned to two
variability controly, Ne registration  clinically comparable groups (table.): BFB
0109U000622. group (139 patients) with the loop of PB and
OBJECTIVE '(i;l)gtrol group (136 patients) with BFB without

The purpose of the study is to evaluate the
changes of SBP in BFB sessions with the loop
of HRV and PB in patients with AH.
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Table
Clinical characteristics of patients with AH of comparable groups
Indices Group
Biofeedback (139) Comparison (136)
Sex, () males 70 73
' females 69 63
mean, (M +s d) 58,23 + 8,31 58,86 + 7,67
Age mature, (n, M + sd) 66 (51,8 = 4,87) 68 (53,6 + 3,56)
elderly, (n, M + sd) 65 (62,5 = 4,69) 59 (61,85 + 3,69)
old, (n, M + sd) 8 (76,5 = 1,85) 9 (79,4 £2,01)
| 2 4
AH stage, (n) I 115 110
Il 22 22
Mild 14 15
AH severity grade, (n) | Moderate 51 62
Severe 74 59
without 91 97
IHD SA 33 24
PC 22 22
without 106 113
| 11 4
SAFC I 10 9
1 12 10
without 10 19
1 59 55
CHF stage A 57 55
2B 13 7
without 10 19
| 68 57
CHFFC 1 43 42
1l 18 18

Note: IHD — ischemic heart disease; SAP - stable angina; PC - postinfarction cardiosclerosis; CHF —
chronic heart failure; FC — functional class; without — patients without this indices.

BFB sessions were conducted on computer
diagnostic complex «CardioLab 2009» («HAI-
Medika») with built-in module «Biofeedback,
which is the program-related audio-visual
breathing metronome and algorithm for
dynamically determining the current values of
HRV parameters [4]. In both groups were
performed 10 BFB sessions.

All patients were treated by the same
therapy with antiplatelets, anticoagulants, beta-
blockers, angiotensin converting enzyme
inhibitors, calcium channel blockers, sartans,
aldosterone antagonists, diuretics and statins in
accordance with the recommendations for the
prevention and treatment of AH from
Ukrainian and European  Societies of
Cardiology [1, 5].

Groups of BFB and comparison were
classified into subgroups depending on the
stage and degree of AH, gender (women, men)

13

and age (adult, elderly, old in classification [6])
of the patients.

In the groups and subgroups of patients the
mean (M) and standard deviation (sd) of the
SBP was evaluated after entering data into the
Microsoft Excel table. The significance of
differences between values of SBP in groups
and subgroups at stages of the study was
determined by using the U-Mann-Whitney-test
[7] and inside groups at current stages against
the values before the treatment - by using T-
Wilcoxon test [8].

RESULTS AND DISCUSSION

Changes of SBP mean values in groups of
BFB and comparison in stages of the study are
shown in Fig. 1. At the same medication in
groups  systematic BFB  sessions has
contributed to significantly (p < 0.01) lower
values of SBP in 9 day of the treatment.
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Fig. 1. Changes of SBP mean values for all patients in groups
of BFB and comparison at stages of observation
NOtE: - BFB group; === == - cOmparison group; * - P < 0,01 in the series against the baseline
values; T - P < 0,01 between series on the current session.

Fig. 2 shows changes of SBP mean values  greater in 7 treatment day at | (Fig. 2a) and in 9
at | - 111 stages of AH. In BFB group degree of  day - at Il (Fig. 2b) and 11l (Fig. 2c) stages of
SBP reduction were significantly (p < 0.01)  AH against the comparison group.
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Fig. 2. Changes of SBP mean values in patients with I (Fig. 2a), 11 (Fig. 2b) and 111 (Fig. 2c)
stage of AH in groups of BFB and comparison at stages of observation
NOtE: - BFB group; === == - cOmparison group; * - P < 0,01 in the series against the baseline
values; T - P < 0,01 between series on the current session.

Variability of SBP in groups of BFB and
comparison depending on the degree of AH is
shown in Fig. 3. Conducting of biofeedback
sessions contributed to significantly (p < 0.01)

lower values of SBP at 7 session with 1 (Fig.
3a) and at 6 - with 2 (Fig. 3b) and 3 (Fig. 3c)
degrees of AH against SBP values in the
comparison.
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Fig. 3. Changes of SBP mean values in patients with 1 (Fig. 3a), 2 (Fig. 3b) and 3 (Fig. 3c)
degree of AH in groups of BFB and comparison at stages of observation
NOtE: mmmmmm - BFB group; === == - comparison group; * - P < 0,01 in the series against the baseline
values; T - P < 0,01 between series on the current session.

Changes in the level of SBP in male and
female patients with AH on the stages of
observation are shown in Figure 4. The
biofeedback sessions have led to significantly

(p < 0.01) lower values of SBP in female
patients at 9 (Fig. 4a) and in male patients at 7
(Fig. 4b) treatment day.
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Fig. 4. Changes of SBP mean values in female (Fig. 4a) and male (Fig. 4b) patients
in groups of BFB and comparison at stages of observation
NOtE: wmmmmmm - BFB group; === == - comparison group; * - P < 0,01 in the series against the baseline
values; T - P < 0,01 between series on the current session.

Changes of SBP in patients with AH in
stages of the study in groups of BFB and
comparison in different age groups are
presented in Figure 5. Implementation of
biofeedback sessions in the background of

standard medical therapy provides significantly
(p < 0.01) better control of SBP in patients of
mature age from 6 (Fig. 5a), elderly - from 8
(Fig. 5b) and old - from 9 (Fig. 5¢) session as
compared with that in the control group.
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Fig. 5. Changes of SBP mean values in patients of mature (Fig. 5a), elderly (Fig. 5b)
and old (Fig. 5¢) age in groups of BFB and comparison at stages of observation
NOtE: s - BFB group; === == - comparison group; * - P < 0,01 in the series against the baseline
values; T - P < 0,01 between series on the current session.

Low in some patients manageability of SBP  the key link of the pathological condition -
on the background of drug therapy [9] requires  sympathovagal regulation [10].
a search of new control methods including In general population standard medical
drug-free. BFB in the loop of PB and HRV is  therapy allowed to reduce SBP by 26.6 %,
promising treatment for AH due to exposure to
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additional BFB sessions improved this index to
32.3 %.

The degree of SBP reduction in control
group was 14 % for I, 26,6 % in Il and 28.8 %
for Il stage of AH, and in the BFB group -
23.7 %, 32 % and 33.4 %, respectively.
Probably, rising with AH stage increasing
sympathovagal imbalance increases the
sensitivity of regulatory systems to BFB [11],
which was manifested in further decrease of
SBP.

As for degrees of AH in patients of
comparison group SBP decreased by 13.4 %,
23.5 % and 22.2 % with 1, 2 and 3 degrees, and
in the BFB group — 21 %, 28.3 % and 36 3 %,
respectively.

Standard medical therapy in the degree of
SBP lowering was equally effective in male and
female, but more significant in the BFB group,
where it fell by 33.7 % and 30.8 % against
27 % and 26.8 %.

In patients of mature, middle and old age
against the background of pharmacotherapy
was noted almost same reduction of SBP (27 %,
25.7 % and 28.9 %, respectively). In the BFB
sessions the reaction was much better - 32.6 %,
31.8 % and 35.1 %, respectively.

Our study confirmed [12] that the inclusion
of BFB with the loop of PB and HRV to the
therapy of patients with AH significantly
increases its effectiveness against the isolated
drug therapy regardless of the stage and degree
of the disease, gender and age. The
effectiveness of additional BFB sessions in the
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CONCLUSIONS
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the control of heart rate variability parameters
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A CONCOMITANT ANTIMICROBIAL ACTIVITY OF
METHYLATED AND HALOGENATED GLUCOCORTICOSTEROIDS
AGAINST MICROORGANISMS ISOLATED FROM THE SPUTUM
OF CHILDREN WITH BRONCHIAL ASTHMA

Chernuskiy V. G., Govalenkova O. L., Letyago G. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

A concomitant antimicrobial activity of glucocorticosteroids (GCS) - prednisolone, methylprednisolone,
dexamethasone, polcortolone, beclomethasone dipropionate, fluticasone propionate - for microorganisms
isolated from the sputum of 135 children with bronchial asthma (BA) aged 11 £ 0,12 years was studied. In
cultures was taken into account the number of isolated strains in the titer of bacteria (S. aureus, S. pyogenes,
E.coli, Pr. Mirabilis, Ps. Aeruginosa, C. albicans) 10° U/ml and above, as well as yeast micromycetes (C.
albicans). The antimicrobial activity of GCS was studied by double serial dilutions method with determining
of minimum inhibitory concentration (MIC, mkg/ml) with the addition of these drugs in middle and low
doses. Results were measured by nephelometric method according to changes of the optical medium density
on the apparatus FEC-M with wavelength of 590 nm. The Antimicrobial activity of GCS was also analyzed
depending on availability in their structure the methyl group CH; and/or halogens - Cl, F. The greatest
antimicrobial activity had fluticasone propionate, which contains in its structure two F atoms and CH3, and the
lowest activity - prednisolone. Low doses of GCS did not demonstrate bacteriostatic action and only average
doses had an impact on growth of bacteria in the study. It is concluded that in children with BA should be
implemented selectivity in the appointment of inhaled and oral GCS for long-term use in average doses.

KEY WORDS: bronchial asthma, antimicrobial activity, microorganisms, glucocorticosteroids

CYIIYTHSA AHTUMIKPOBHA AKTUBHICTb METIJI- I TAJIOTEHYTPUMYIOUHUX
TJTIOKOKOPTUKOCTEPOIIIB IO BIITHOIEHHIO IO MIKPOOPT AHI3MIB,
BUILJIEHUAX 3 MOKPOTUHHSI Y JITEA, XBOPUX HA BPOHXIAJIBHY ACTMY

Yepnuycokuii B. I'., I'oséanenxosa O. JL., Jlemszo I. B.
XapkiBChKUIT HallioHANEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

BuBueHO CynyTHIO aHTHMIKpOOHY akKTUBHICTh riokokoptukoctepoiniB (I'KC) - mpeaHnizonoH,
METHJINPE/IHI30JI0H, IEKCaMEeTa30H, OJILKOPTOJIOH, OEKIIaMeTa30Hy JUIIPOIMOHAT, (DIyTHKa30HY MPOIiOHATY
BIZITHOCHO MIKpPOOpPTraHi3MiB, BUIIEHUX 3 MOKPOTHHHsI 135 niTeil, xBopux Ha OponxianbHy actMmy (BA) y Bini
11 + 0,12 pokiB. Y KynbTypax BpaxoByBaslacsi KUIbKICTh BUIUICHUX INTaMiB B TUTpi OakTepiii (S. aureus, S.
pyogenes, E.coli, Pr. mirabilis, Ps. aeruginosa, C. albicans) 10° On/min i BUIE, a TaKOXK JPINKIKOBUX
mikpomiretiB (C. albicans). AntuMikpoOHy axTtuBHiICTE ['KC BHBUamm MeTOIOM [BOPA3OBUX CEpiHHUX
pO3BelleHb 3 BU3HAUEHHSIM MiHIMAJIbHOI iHTiOYyI090i KOHIEHTpAIlil 3 JOJaBaHHAM 3a3HAYCHUX IpErapatiB B
CepenHiX 1 HHU3BKHX J103aX. Pe3yslbTaTd OIliHIOBAM 3a 3MiHAMH ONTHYHOI WIUTLHOCTI CEpeIOBHINA
Hepenomerpuuno Ha amapari ®EK-M mpu nmomxwni xBuiai 590 HM. AnTUMikpoOHa aktuBHicTE ['KC
aHaJi3yBaJIacsl TAKOX 3aJIEKHO BiJ TOTO, UM BXOIMIH B iX CTPYKTypy MeTmisHa rpyna CHj i/abo ranorenu -
CL F. Pe3ynpraT moka3anm, o HalOIbITy aHTUMIKPOOHY aKTHBHICTh MaB (DIIyTHKa30HA MPOIIOHAT, SIKUH Y
cBoiif cTpykTypi mictuth 2 atroma F 1 CHj, a HaliMeHIIIa akTUBHICTD CIIOCTEPIraeThCs y MPEAHI30JI0HA, IO He
MICTHTh TallOTEHIB 9M MeTwibHOi Tpynu. Takox BcraHoBieHO, Imo Hu3bki 1o3u I'KC He wmaroTh
OaxrepiocTaTnyHOi [ii 1 TINBKM CpPEAHBOTEPANEBTHYHI JO3M BIUIMBAIOTH HAa PICT JOCIHiIKyBaHUX
MiKkpoopranizmiB. TakuMm unHOM, y nitedt 3 BA ciin BUOipKOBO MigXOAWTH 0 MPU3HAYCHHS 1HTaIAIIHHIX Ta
nepopansaux I'KC mia TpruBanoro 3acTocyBaHHS B CPEAHBOTEPANIEBTUIHUX J03aX.

K/IIOY0BI  CIIOBA: OpoHxianbHa acTMa, aHTHUMIKpOOHa  aKTHUBHICTh, MIKPOOPTaHi3MH,
TITIOKOKOPTHUKOCTEPOIIN
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COIIYTCTBYIOIASI AHTUMHUKPOBHASI AKTUBHOCTHh METHJI - U
TAJIOTEHCOJIEPKAIIUX IIIOKOKOPTUKOCTEPOHM/IOB B OTHOIIEHUH
MUKPOOPIAHU3MOB, BBIJIEJIEHHBIX U3 MOKPOTBI JIETEM, BOJBHBIX
BPOHXHUAJIBHON ACTMOM

Yepuyckuit B. I'., I'osaneunxoga O. JI., JIemazo A. B.
XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT uMenu B. H. Kapasuna, r. Xapskos, YkpanuHa

H3ydeHsl comyTCTBYONIas aHTUMUKPOOHAsi akTHBHOCTH ItokokopTukocteponoB (I'KC) - mpegHuzonoH,
METWINPEJAHU30JI0H, JIEKCAMETa30H, IOJbKOPTOJIOH, OekiamMeTra3oHa JUIIPONHOHAT,  (IyTHKa3oHa
NPOMUOHATA - B OTHOLIEHMH MHKPOOPTaHU3MOB, BBIIEJICHHBIX M3 MOKPOTHI 135 GONBHBIX OpOHXHAIBHOM
actmoit (BA) mereit B Bospacte 11 + 0,12 nmer. B KynbTypax y4YHTHIBAJIOCH KOJIMYECTBO BBIJECICHHBIX
IITAMMOB B THTpe Oaktepwii (S. aureus, S. pyogenes, E.coli, Pr. mirabilis, Ps. aeruginosa, C. albicans) 10°
En/mn n Beimie, a takke ApoxokeBbIX MukpomuuetoB (C. albicans). AHTHMuKpoOHyto aktuBHOCTH ['KC
M3y4ajJd METOJOM JIBYKPAaTHBIX CEPHHHBIX pa3BeJCHHH C OIpEeAeIeHHEeM MHUHHMAJILHONW WHruOupyomen
KOHLIEHTPAllMd C J00aBJICHUEM yKa3aHHBIX IpPEnapaToB B CPEIHMX M HHU3KHX JIO3MPOBKaX. Pe3ynbTarh
OLICHMBAJIM 10 MU3MEHEHHIO ONTHYECKOW IUIOTHOCTH cpenbl HedemoMerpuyecku Ha ammnapare ®OK-M mpu
JutnHe BOJIHBI 590 HM. AHTUMHKpOOHas aktuBHOCTh [’ KC aHanu3upoBanach Takke B 3aBUCUMOCTH OT TOTO,
BXOJIMJIM JIU B UX CTPYKTYpy MeTuibHas rpynna CHgz w/unu ranorenst - Cl, F. HanGonbiueit aHTUMUKPOOHOI
AKTUBHOCTHIO 00J1afai (IyTHKa30Ha MPOITMOHAT, KOTOPHIA B CBOeH CTpyKType conepxut 2 atoma F u CHs, a
HaMMEHBIIEH aKTHBHOCTBHIO - mpenHu3osioH. Huskue no3pl ['KC He oxasbiBaiM 0aKTEpHOCTaTHYECKOTO
JICHCTBUSA M TOJBKO CpeAHETEpaleBTHYECKHE BIMAIM Ha POCT HCCIEAYEMBIX MHKPOOPraHu3MOB. Jlemaercs
BBIBOJI, UTO Y JieTeil ¢ BA cnenyer u3buparenbHO MOAXOIUTH K HA3HAUCHHUIO MHTAJISIIMOHHBIX U IIePOPaTIbHBIX
I'KC st iyinTensHOro IPUMEHEHHUS B CpeIHeTepaneBTHIYEeCKUX 03aX.

K/IIOYEBBIE CJIOBA: OpoHxuaibHas acTMa, aHTUMHUKPOOHAas aKTUBHOCTb, MHKPOOPTaHU3MBbI,
TTIIOKOKOPTUKOCTEPOUIBI

group and halogens, on microorganisms
isolated from the sputum of children with BA.
One of leading places in the treatment of

bronchial asthma (BA) is given to inhaled MATERIALS AND METHODS

glucocorticosteroids (GCS), prescription of To determine the antimicrobial activity of
which as universal anti-inflammatory drugs is  GCS  (prednisolone, = methylprednisolone,
the foundation of basic therapy [1, 2, 3]. GCS  dexamethasone, polcortolone, beclomethasone
provide comprehensive pharmacological effect, dipropionate, fluticasone propionate) was
which is caused by their influence on the  conducted microbiological examination of
functional activity of the genetic apparatus of  sputum from 135 children with BA in the
cells, suppression of the synthesis and activity ~ period of exacerbation in all forms of the
of cytokines that stimulate the processes of  disease (atopic, non-atopic, mixed). The
differentiation, maturation of bone marrow  diagnosis of BA was established according to
eosinophilic granulocytes and mast cells by  the recommendations of GINA (2012) [7].
blocking the formation of IgE, the suppression Patients' age was from 5 to 14 vyears, the
of late asthmatic reaction, reduction of  average was 11 + 0,12 years. Sputum culture
bronchial hyperreactivity. However, some  tests were carried out on a nutrient medium -
studies have shown that in patients receiving Mueller-Hinton agar by the standard technique
inhaled GCS during long time can occur [8]. In cultures was taken into account the
pathogens colonization that can lead to changes number of isolated strains of bacteria in the
in the disease course, the persistence of  titer 10° U/ml and above, as well as yeast
pathogenic organisms, forming a vicious circle micromycetes (C. albicans). The antimicrobial
that makes effective treatment in this group of  activity of GCS was studied by double serial
patients very difficult [4, 5, 6]. dilutions method with determining of
minimum inhibitory concentration (MIC,

OBJECTIVE mkg/ml) with the addition of these drugs in
The aim of this study was to investigate the  average and low doses recommended by GINA
antimicrobial activity of average and low doses (2012) for the treatment of BA with the
of GCS, the structure of which includes methyl assessment of their impact on the growth of

microorganisms (tab. 1).

INTRODUCTION
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Table 1

Doses of GCS which used for determining the minimum inhibitory concentration for isolated
microorganisms from the children with BA sputum in the period of exacerbation

Drug

Doses

Low doses

Middle doses

Prednisolone

0,1-0,2 mg/kg/day

0,5-1 mg/kg/day

Methylprednisolone

0,1 -0,2 mg/kg/day

0,5-1 mg/kg/day

Dexamethasone

0,01-0,02 mg/kg/day

0,05-0,1 mg/kg/day

Beclomethasone dipropionate

100-250 mkg/day

250-500 mkg/day

Fluticasone propionate

50-100 mkg/day

100-250 mkg/day

Polcortolone

0,02-0,05 mg/kg/day

0,1-0,2 mg/kg/day

Tube containing clean growth medium
served as a control. To each tube was added
0.05 ml of saline containing 10° ml of the
microbial cells. The tubes were incubated for
16-18 hours at the temperature of 37°C (or
before the appearance of bacterial growth in
the control tube). Results are taken into

account by nephelometric method according to
changes of the optical medium density on the
apparatus FEC-M with wavelength of 590 nm
[9]. Antimicrobial activity of GCS was also
analyzed depending on availability in their
structure methyl group CHs and/or halogens -
Cl, F (tab. 2)

Table 2

GCS drugs depending on availability in their structure of the methyl group (CH3) and/or halogens

GCS The number of methyl groups (CHsz) and / or halogens (F, Cl)
Prednisolone -
Methylprednisolone CHj;
Dexamethasone F
Polcortolone F
Beclomethasone dipropionate Cl+CH;
Fluticasone propionate 2F+CHj,

Statistical analysis of MIC results for GCS
was conducted with the help of applications
Excel, Statgraphics-5 with the definition of the
mean value (M), standard error of the mean
(m). The reliability between the MIC means of
drugs to selected microorganisms in
comparison with prednisolone was estimated by
parametric statistical methods (Student's t test).

RESULTS AND DISCUSSION

Study showed that in children with BA
sputum of in all forms of the disease were
determined following organisms: S. aureus, S.
pyogenes, E.coli, Pr. mirabilis, Ps. aeruginosa,
C. albicans (tab. 3).

Table 3
Microview of sputum from children with BA depending on the form of disease (%)
. . Form of BA
Microorganism Total (n=135) Atopic (n=44) Non-atopic (n=45) Mixed (n=46)
S. aureus 14,1 91 17,9 15,2
S. pyogenes 10,4 6,8 111 131
E.coli 10,4 11,4 8,9 10,9
Pr. mirabilis 9,6 13,6 8,9 6,5
Ps. aeruginosa 14,8 16,0 13,3 15,2
C. albicans 111 18,2 4.4 10,9
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In 29.6 % of children with BA in the
sputum were seeded associations of S. aureus
with S. pyogenes, E.coli, Pr. mirabilis, Ps.
aeruginosa.

In determining the antimicrobial activity of
GCS it was found that low-dose drugs
recommended by GINA for patients with BA
do not exert a bacteriostatic action on
microorganisms isolated from the sputum of
children with BA. Only in average doses
appears inhibitory effect of GCS on the growth
of microorganisms. As indicated in table 4, the
worst antimicrobial effect had prednisolone
and the most effective was fluticasone
propionate. This drug has the pronounced
effect on all types of microorganisms and only
one that showed antimicrobial activity against
C. albicans. It should be noted that the
prednisolone and methylprednisolone didn't
show activity against P. aeruginosa.

To a certain extent, the antimicrobial
activity of studied GCS may be associated with

Series «Mediciney. Issue 29

features of the chemical structure of the drug.
Thus, prednisolone, which in its composition
does not contain methyl group or halogens,
showed minimal antimicrobial activity. In
process of chemical structure complication due
to the presence of methyl group (CHz) and/or
Cl, F was marked augmentation of GCS
antimicrobial activity. Thus, in comparison
with antimicrobial activity of prednisolone,
methylprednisolone (contains CH3 group) was
in 1.7 times more active to S.aureus and S.
pyogenes (p < 0.05), in 1.5 times - to Pr.
mirabilis (p < 0.05) and in 1.2 times - to E. coli
(P < 0.05). Dexamethasone (which includes F)
exceeded the activity of prednisolone to S.
aureus and S. pyogenes in 2.5 times (p < 0.05)
to Pr. mirabilis - in 3.7 times (p < 0.05), and to
E. coli - in 1.2 times (p < 0.05). The same level
and spectrum of antimicrobial activity was
marked for halogen-containing beclome-
thasone dipropionate and polcortolone.

Table 4

Antimicrobial activity of glucocorticoid drugs against the microflora isolated from the sputum of
children with BA in the period of exacerbation in serially diluted minimal inhibitory concentration
(MIC), (M £ m) meg/ml

GCS drugs in Antimicrobial activity in serial dilutions of MIC (mcg / m!)
average doses S.aureus | S.pyogenes E. coli Pr.mirabilis | | >-2cTUgn <
0sa albicans
Prednisolone 4832 + 4913 + 532,6 + 3912+ i i
11,3 11,9 12,4 12,8
Methylprednisolo 284,6 £ 2832+ 3935+ 253,9+
ne 17,3* 16,5* 11,6* 10,6* i i
Dexamethasone 192,5 + 190,6 + 398,2 + 130,7 + 164,3 + i
14,8* 15,2* 22,5* 18,7* 9,8
228,7 £ 245,8 £ 167,8 £ 170,4 £
Polcortolone 20.2% 20.9% 386,3 +9,8* 11.2% 116 -
Beclomethasone 2343 + 242,1 + 3714 + 1425 + 172,6 £
dipropionate 18,9* 17,8* 14,3* 16,5* 13,9* i
Fluticasone 109,8 + 110,5+8 120,5 + 934+ 141,2 + 393,6 £
propionate 7,5* ,3* 6,7* 5,8* 11,8* 21,9

Notes: * - p < 0,05 - indicators of MIC drugs to isolated microorganisms in comparison with indicators for

prednisone

At the same time, fluticasone propionate
due to two F atoms and CH; exceeded
activity of prednisolone to S. aureus, S.
pyogenes, P. mirabilis and E. coli,
respectively, in 4.4 - 5.2 times (p < 0.05).

Our findings are consistent with Derom
E. study, which shows that for GCS series
(prednisolone, beclomet, dexamethasone)
inherent ability to provide bacteriostatic
effect to S.aureus and E.coli in adult patients
with BA and during prolonged passaging in

the presence of GCS minimal dose cultural
properties of these organisms was stimulated
[10]. However, our results did not show the
possibility of GCS low doses to enhance the
growth of microorganisms. Furthermore, in
conditions of prolonged use, especially
irrational schemes, GCS can act as a
formation factor of microorganisms’ drug
resistance [5, 11, 12] The analysis in system
«chemical structure - biological effect»
demonstrates that concomitant antimicrobial
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activity in the studied GCS drugs depends on 2. Concomitant antimicrobial potential
the availability in their chemical structure increases in  difluoromethanecontaining
methyl groups and halogens. Given this, it is fluticasone propionate, in halogencontaining
possible, regardless of the clinical form and dexamethasone, polcortolone and
severity of BA in children, to find the beclomethasone dipropionate against micro-
selective approach to the appointment of organisms isolated from the sputum of
inhaled and oral GCS for long-term use in children with BA.

average therapeutic doses.

PROSPECTS FOR FUTURE STUDIES

CONCLUSIONS The study of antimicrobial activity of
1. Glucocorticosteroids have the methyl- and halogencontaining GCS is a
concomitant antimicrobial activity, the promising scientific trend at drug selecting
severity of which depends on the availability for treatment of BA in children, predicting
in their chemical structure methyl and the development of disease remission and
halogens compounds. determining the duration of the treatment.
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MORPHOMETRIC INDICATORS OF AN ORBIT AT ADULTS IN
CONNECTION WITH TYPES OF CRANIUM

Dubyna S. O.
M. Gorky Donetsk National Medical University, Krasnyi Lyman, Ukraine

The norm of morphometric indicators of bone structures of an orbit for population of 96 people at the age
of 48,6 + 3,2 years without pathology of craniofacial area is established by method of a computer
tomography. Means, confidence intervals (p = 0,05), correlation and reliability of distinctions in
morphometric indicators of a skull and an orbit by groups on types of cranium are defined. In frequency
distribution of the studied population by types of cranium brachiocephalic people are 63 %, dolichocephalic —
27% and mesocephalic — 10 %. In groups by types of cranium among linear indicators of an orbit length of a
medial wall statistically reliable decreases from dolichocephals to brachiocephals, length of lateral wall,
orbital floor and roof and also orbital breadth — from mesocephals to brachiocephals. Orbital height between
groups’ types of cranium reliable does not differ. An angle between medial and lateral walls of orbit
statistically reliable increases from dolichocephalic persons to brachiocephalic. The interrelation of changes
of an angle of orbital entrance inclination and types of cranium is not observed. The number of statistically
significant correlations between morphometric indicators of an orbit increases from dolichocephals to
brachiocephals at the absence of a reliable difference between them. Average degree correlation is noted only
between orbital breadth and lengths of medial wall and orbital floor; orbital depth and lengths of the orbital
floor and roof; between lengths of the orbital floor and roof — at brachiocephals, and also between lengths of
the orbital floor and roof — at dolichocephals and mesocephals. The conclusion is drawn that when planning
reconstructive operations at bone structures of an orbit it is necessary to consider the available distinctions in
length of lateral wall, orbital roof and floor, height and breadth and value of an angle between medial and
lateral walls by types of cranium.

KEY WORDS: orbit, morphometry, types of cranium, cranial index

MOP®OMETPUYHI IOKA3HUKA OYHOI AMKHA JJOPOCJIUX JIOJAEM
Y 3B’A3KY 3 KPAHIOTHITIAMU

[ybuna C. O.
JloHeupKuii HallioHAIbHUH MeMYHUH yHiBepcuTeT iMeHi M. ['opbkoro, Kpachuii Jluman, Ykpaina

Bcranoenena HOpMa MOp(GOMETPHYHHUX TTOKA3HUKIB KICTKOBHX CTPYKTYp OYHOI SIMKH Ha BHOipmi 3 96
YOJIOBIK Yy BiIi 48,6 + 3,2 poky 0e3 marosorii kpaHiodariaabHOi 00JIaCTi METOJJOM KOMITFOTEPHOT TOMOTpadii.
Busnaueni cepemHi 3HaueHHs, MoBipdi iHTepBamu (p = 0,05), B3a€eMO3B'S130K 1 BipOTiTHICT BiIMIHHOCTEH B
MOpP(OMETPUYHHUX ITOKa3HWKaxX dYeperna 1 opOiTH B Tpynax 3a KpaHIOTHNAMH. Y YacTOTHOMY pO3MOALTI
JociipkeHol BUOIpKH 3a KpaHioTunamu Opaxinedanu ckinanaors 63 %, mezonedanmn— 27 % i1 gonixouedanu
— 10%. B rpymax KpaHIOTHHIB cepe] JIHIHHMX IOKa3HUKIB OYHOI SIMKHM JOBXHHAa MeJiajbHOI CTIHKH
CTaTUCTHYHO BipOTLTHO 3MEHINYEThCS BiA moiixoredaniB 10 OpaximedaiB, TOBKUHA JIATEPAIbHOI, BEPXHBOT
1 HIOKHBOI CTIHOK, a TAKOXX IIUPUHA BXOJY B OUHY SIMKY — Bijl Me3onedaiis 1o Opaxinedainis. Bucora Bxoxy B
OYHy SIMKYy MDK IpynaMu KpaHIOTHIIB BIpOTiTHO He po3pizHseThcs. KyT MiX MemiaJbHOIO 1 JlaTepaibHOL
CTIHKAMH OYHOI SIMKH BIPOTiTHO 30UIBIIYETHCSA BiA nonixomedaniB no OpaxinedainiB. B3aeMo3B's30k 3MiH
KyTa Haxwiy BXOAy B OYHY SIMKY 1 KpaHIOTHIIB He NPOSBIAETHCA. YHMCIO CTATHCTHYHO 3HAYYIINX
B32€EMO3B'SI3KIB MiXK MOP(OMETPHYHMMH NOKAa3HMKaMH OYHOI SIMKH 30UIbIIyeThcs Bin noiixonedanis 1o
OpaxinegaiiB 3a BiJICYTHOCTI BiporiqHOi pi3HMII MiX HUMH. CepeaHsi KOpeyslis Bi3HAYa€ThCs TUIBKH MK
NIMPUHOIO BXOAY 1 JOBXKUHOK MEHiadbHOI I HMKHBOI CTIHOK, TJTMOMHOIO i TOBXKWHOKO HHXKHBOI 1 BEPXHBOI
CTIHOK, JOBXXMHOIO BEPXHbOI 1 HIDKHBOI CTIHOK OYHOI SIMKM — y OpaxiuedaliB, a TaKOXX MK JOBXHHOIO
HIDKHBOT 1 BEpPXHBOI CTIHOK — y poiixouedaiiB i MezouedaiiB. 3po0iIeHO BUCHOBOK, IO NMPH IUIaHYBaHHI
PEKOHCTPYKTHBHHX OIepaliii Ha KICTKOBUX CTPYKTYpax OYHOI SIMKM CIIii BpaXOBYBaTH HasiBHI BIAMIHHOCTI
MDK KpaHHOTHIIAaMH{ TI0 JIOBXKHHI JIaTepalibHOI, BEPXHBOI 1 HU)KHBOI CTIHOK, INUPHUHI 1 BUCOTI BXOAY B OYHY
SMKY 1 BEJIMYMHI KyTa M)XK MEIIaJIbHOIO 1 JIATEPAJIBHOIO CTIHKAMH.

K/IFIO90BI C/IOBA: o4Ha siMKa, MOpGOMETPist, KPaHIOTHUIIH, YSPEITHUIT iHIEKC
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MOP®OMETPUYECKHUE MTOKA3ATEJMN OPEUTHI B3POCJIBIX JIIOJAEMN
B CBsI3U C KPAHUOTUIIAMHU

Jyouna C. A.
JloHeukuii HaMOHAIBHBIN MEIUIMHCKUI YyHUBepcuTeT uMeHu M. ['opekoro, Kpachsiit JIluman, Ykpauna

YcraHoBlieHa HOpMa MOP(GOMETPHYECKHX IOKa3aTeled KOCTHBIX CTPYKTYp OpOWTBHI Ha BBIOOpKE W3
96 wuyenoBek B Bo3pacte 48,6+ 3,2 roma 0e3 mNAaroJoruu KpaHuo(alMaIbHOH 001acTH METOAOM
KOMIBIOTepHOH Tomorpaduu. OmpeneneHbl CpemHHe 3HAYCHHs, JOBepuTenbHble HHTepBaibl (p = 0,05),
B3aUMOCBSI3b U JIOCTOBEPHOCTD Pa3iIninii B MOP(POMETPUUECKHX MOKa3aTeNsIX yeperna 1 OpOUThI B TpyIIax o
KpaHHOTHIIaM. B 4acTOTHOM pacnpesieneHun HWCCIeIOBAaHHOW BBIOOPKHM IO KpaHHOTHIAM Opaxunedalisl
cocTaBisoT 63 %, mezouedainsl — 27 % u mezouedainst — 10 %. B rpynmax KpaHHOTHIIOB Cpelyl JIMHEHHBIX
nokKasaTejaell OpOWTHI JUIMHA MEIUabHOM CTEHKH OpPOUTHI CTATUCTUYECKH IOCTOBEPHO YMEHBINAETCS OT
JonuxouedalioB K OpaxunedanaM, JJIHHA JaTepalbHOW, BEpXHEH M HIKHEH CTEHOK, a TakKe IIUPUHA BXOAa
B OopOHMTYy — OT Me3ouedanoB Kk Opaxuuedanam. BricoTa BXoga B opOUTY MexIy IpyHiaMH KpaHHOTHIIOB
JIOCTOBEPHO HE pa3nuyaetcs. YTrol MeXIy MeIUalbHOM U JIaTepajbHOW CTEHKaMH OPOMTBHI CTATUCTUYECKH
JIOCTOBEPHO YBEIUYUBACTCS OT J0nuxoredanoB k Opaxuiiedanam. B3auMocBs3b U3MCHEHUI yrila HaKIOHA
BXOJa B 0p6I/ITy U KPAaHUOTUIIOB HE IMPOABJIACTCA. YHCI0 CTaTUCTHYCCKU 3HAYHMMBIX B3aHMOCBS3EH MCXKIY
MOP(QOMETPUUECKHMH TI0Ka3aTeJIIMH OpOMTHI yBEIWYMBAECTCS OT JojiuxoledanoB k Opaxunedanam mpu
OTCYTCTBHUH JIOCTOBEpHON pa3sHUIBI Mex Ay HUMHU. CpellHell cTeneHn KOppesaius 0TMEYaeTcsl TOJIBKO MEXKIY
NIMPUHOM BX0/a M JJTMHAMU MEIUATBHONM U HIDKHEH CTCHOK, TJIYOMHOW M AJTMHON HIKHEH U BEpXHEH CTEHOK,
JUIMHOM BEpXHEW U HIDKHEW CTEHOK opOHTHI — y OpaxuiiedanoB, a Takke MEeXAy JUIMHON HIKHEH U BepXHeEH
CTEHOK — y jponuxouedanoB u Mesouedanon. CrenaH BbIBOJ, YTO MPH IUIAHUPOBAHUU PEKOHCTPYKTHBHBIX
oreparyii Ha KOCTHBIX CTPYKTypax OpOMTHI CIEAyeT YYUTHIBATh MMEIOIIUECs Pa3in4Msi B KPAHHOTHUIIAX IO
JUIMHE JIaTepaibHOW, BEpXHEW M HU)KHEH CTEHOK, IIMPHHE M BHICOTE BXOJa B OPOUTY U BEJIMUUHE yIiia MEXKIY
MEJUAILHON U J1aTepaJIbHOM CTEHKAMM.

K/IFOYEBBIE C/IOBA: opbuta, MmophoMeTpHsi, KpaHUOTHUIIBI, YePEITHOH NHIIEKC

MATERIALS AND METHODS

The object of study — 96 persons at the age
of 21 to 74 years (mean age 48,6 + 3,2 years)
without pathology of craniofacial area
investigated in Donetsk diagnostic center with
their consent.

For morphometric  studies multiscan
computed tomography (CT) performed with
use of Brilliance CT 64 (Philips) apparatus in
the supine position with arms along the body.
After selecting the baseline scan regime, scans
were made with a thickness of 5 mm, followed
by reconstruction up to 2 mm. As a post-
processing of data the VRT (volume recon-
struction) mode was used to improve visuali-
zation of bone structures.

In the received CT-scans according to [5-7]
length of orbital walls from an opening of the
optic nerve channel, orbital height and breadth,
OBJECTIVE angle of orbital entrance inclination and angle
between medial and lateral walls were
measured. For definition of types of cranium
due to [8] width and length of a skull were
measured and the cranial index as a width
divided by length expressed as a percentage
was calculated. Thus a row of craniometrical
points was used: ectoconchion (ec), eurion
(eu), glabella (g), infraorbitale (oi), maxillo-

INTRODUCTION

Type of person’s cranium, along with age
and sex, is one of the factors of variability of
morphometric parameters of the skull and its
anatomical structures, including orbit. That is
why its definition serves an important prere-
quisite for the planning of surgical reconstruct-
tive operations in the orbital zone. Available
literature data [1, 2] mainly deal with sex-age
aspects of individual variability of bone struc-
tures of the orbit. In [3] the assessment of
orbital height and breadth is carried out, and in
[4] linear indicators of orbits are investigated in
connection with a shape of a face. The insuffi-
cient attention which is paid to influence of the
main types of cranium on individual variability
of the sizes of bone structures of an orbit causes
necessity of this research.

The objective of the study is to establish
quantitative standards and reveal anatomical
differences in the morphometric parameters of
the orbital bone structures by types of cranium
defined due to the cranial index.
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frontale (mf), supraorbitale (0s), opistocranion
(op), point on the optic foramen (Of) (fig. 1).

According to value of the index each case
belonged to one of three types of cranium:
dolichocephalic (a cranial index is less than
74,9 %); mesocephalic (value of index is from
75,0 % to 79,9 %) and brachiocephalic (a
cranial index exceeds 80,0 %). In defined
groups by types of cranium statistical
parameters of linear and angular morphometric
indicators of orbits were estimated.

Statistical processing of the obtained data
was carried out with use of the license software
package of Microsoft Excel 20100 according
to recommendations [9-10] in the following

Series «Mediciney. Issue 29

sequence: verification of data of each selection
on a normality by means of criterion %
calculation of a mean, maximum and minimum
values, skewness, kurtosis, variation
coefficient Cv, standard errors of means and
variation  coefficients; definition of a
confidence intervals of mean and variation
coefficient. An assessment of the statistical
significance of differences of means was done
with use of t-criterion in case of a normal
distribution of populations or Mann-Whitney's
criterion — otherwise. Variability of values
admitted weak if Cv did not exceed 10 %,
average — if Cv was 11-25 %, considerable — at
Cv > 25 %.

Fig. 1. Linear indices of a skull and an orbit:

a) 1 —skull width; 2 — orbital height, 3 — orbital breadth; b) 1 — skull length; 2 — orbital depth;
c¢) 1 —orbital floor length; 2 — medial wall length; d) 1 — lateral wall length; 2 — orbital roof length.
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The correlation analysis was carried out on Differences of means and correlation
the basis of calculation of Pearson's coefficient coefficients admitted reliable at p < 0,05.
of correlation and the subsequent assessment of
the reliability of difference of received coeffi- RESULTS AND DISCUSSION
cients from zero, calculation of a confidence The frequency distribution of the studied
interval of their average values, assessment of  population into groups by types of cranium is
reliability of difference between statistically  shown at fig. 2.
significant  coefficients  of  correlation.

Dolichocephals
10%

Brachiocephals
63%

Fig. 2. Population distribution by types of cranium

The main groups are brachycephals which 6 In tab. 1 statistical parameters of linear
times exceed the number of dolichocephals and indicators are specified by groups due to the
2.3 times — mesocephals. cranial index.

Table 1

Linear morphometric indicators of an orbit in groups by types
of cranium according to a cranial index*

Indicator, measurement Type of Descriptive statistics

unit cranium ** M + ot Min Max As E Cv, %

. D 46,1+1,0 43,3 48,3 -0,4 0,9 3,0

Medial "rﬂ]' length, M 444 £0,7 416 46,7 20,4 1.1 37

B 428+0,5 38,6 47,6 0,3 0,3 4.4

D 41,0+0,6 39,4 42 4 -0,3 0,1 2,1

Lateral "r:’fr‘:]' length, M 414+04 39,1 42,7 20,9 05 2.2

B 40,6 +0,2 38,7 432 0,3 0,1 2.3

. D 40,6 +0,5 39,9 415 0,5 -1,8 15

Orbital ‘:ﬁ’g length, M 203103 38,8 416 0,1 0,6 16

B 39,3+0,3 36,1 41,4 -0,5 0,2 2,8

D 41,1+0,6 40,1 426 0,7 -0,4 2,1

Orbital roof length, mm M 41,2+04 39,4 43,0 0,0 -0,7 2,3

B 40,4 +0,2 38,0 422 -0,4 -0,1 2,4

D 39,7+04 38,1 44,0 -1,3 -1,1 1,6

Orbital breadth, mm M 39,7+0,4 37,8 41,3 -0,2 -0,9 2,4

B 389+0,2 36,5 41,2 -0,3 0,4 25

D 344+05 33,6 35,9 1,2 1,1 2,0

Orbital height, mm M 34,2+0,3 331 36,0 0,8 -0,4 2,4

B 34,0+£0,3 32,3 36,5 0,3 -0,6 3,0

D 451+1,1 425 479 0,3 0,3 3,4

Orbital depth, mm M 432+0,7 40,2 475 0,6 0,3 4,0

B 41,7+0,6 36,9 46,7 0,4 -0,2 5,6

* hereinafter in tables — M — mean, ¢ — standard deviation, t — rate of t-distribution for 95% two-sided
critical region and for the corresponding number of degrees of freedom; M + ot — confidence interval; Min
and Max — minimum and maximum value of indicators in a population, As — skewness, E — kurtosis, Cv —
variation coefficient;

** _ D — dolichocephalic group; M — mesocephalic group, B —brachiocephalic group.
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Variability of linear indicators of orbit is  There are significant distinctions between
low and demonstrates an increase tendency  groups of mesocephals and brachiocephals in
from group of dolichocephalic persons to length of lateral wall, orbital roof and floor and
group of brachiocephalic. Differences between orbital breadth — these indicators are higher in
all groups are insignificant for orbital height. group of mesocephals (fig. 3).

55,0
50,0 -+
46,1

£
S 45.0 -
N
z

40,0

35,0

Medial wall length  Lateral wall length ~ Orbital roof length  Orbital floor length Orbital breath Orbital depth

@Dolichocephalic ~ @Mesocephalic  @Brachiocephalic
Fig. 3. Linear indicators with reliable differences between groups by a cranial index
In tab. 2 statistical parameters of angular

indicators of an orbit are given by groups
according to the types of cranium.

Table 2
Angular morphometric indicators of an orbit in groups by types
of cranium according to a cranial index
Indicator, measurement Type of Descriptive statistics
unit cranium M + ot Min Max As E Cv, %
D 106 +1,3 7,8 13,1 0,0 -1,1 17,0
Angle of orbital entrance | M 10607 | 76 | 132 | 03 | -11 | 166
inclination,
B 102405 | 68 | 137 | -01 | -11 | 184
D 48,1+24 43,9 54,0 0,6 -0,8 7,1
Angle between medial M 51,0+ 2.0 415 61.1 01 05 0.8
and lateral walls,
B 530+10 | 414 | 589 | -08 | 06 7,0

Variability of angular indicators unlike cranium are noted only in values of the angle
linear is higher.  Statistically reliable between medial and lateral walls of an orbit
distinctions between groups by types of  (fig. 4).
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55,0
o
£ 50,0
g
= 48,1
45,0
Dolichocephalic

51,0

Mesocephalic

Brachiocephalic

Fig. 4. Values of angle between medial and lateral walls in groups by a cranial index

Correlation coefficients between
morphometric indicators of an orbit in groups
by types of cranium are presented in tab. 3.
Average degree correlation is observed only
between orbital breadth and lengths of medial
wall and orbital floor; orbital depth and lengths

of the orbital floor and roof; between lengths of
the orbital floor and roof — at brachiocephals,
and also between lengths of the orbital floor
and roof — at dolichocephals and mesocephals.
Correlations between the rests of the indicators
combinations are absent.

Table 3
Correlation coefficients between morphometric indicators of an orbit in groups by types of cranium *
=c =c S e S e S e £ °. o O;n“
5| $E | SE | Q€ | SE | 5E | 5E | §_ 5585le55%
Indices 8| S | S | s | S | 88 | 82 | =E |25E5|25s2
S| g2 | 22 | 52 | 52 | 58 | 69 | £° |Z5EE<XSBE
=2 | S8 | 58 | 6= £ 218 ©g EZ
Medial wall o100
length, mm B 1.00
Lateral wall D 0,23 1,00
length, mm M 0,26 1,00
’ B | 044 | 1,00
Orbital floor I\?I 832 8% %88
length, mm : : :
' B 0,47 0,17 1,00
Orbital roof D 0,39 0,57 0,79 1,00
lenath. mm M -0,09 0,28 0,49 1,00
g, B | 031 | 033 | 057 | 1,00
. D | 048 | 034 | -048 | -0,14 | 1,00
orbital - "M | 043 | 022 | 031 | 023 | 100
' B 0,52 0,13 0,51 0,31 1,00
. . D | 032 | -066 | -005 | -0,09 | -0,32 | 1,00
Orbital height, M 1009 [ 0,23 | 019 | 0,2 | 0,08 | 100
B 0,08 -0,02 | -0,08 | -0,04 0,16 1,00
Orbital deoth D 0,31 -0,21 | -0,32 | -0,38 | -0,32 0,10 1,00
mm ptn, M 0,39 | 041 | -0,13 | -0,38 | 0,06 | -0,19 | 1,00
B 0,40 0,32 0,52 0,59 0,38 0,01 1,00
Angle of D 0,54 0,21 0,67 0,53 -0,68 0,10 0,35 1,00
orbital M 0,08 0,27 -0,05 0,25 0,02 0,35 -0,39 1,00
entrance
inclination, ° B 0,11 0,05 0,04 0,13 0,14 0,13 0,14 1,00
Angle D -0,61 | -0,08 | -0,35 | -0,08 0,29 0,28 -0,40 -0,39 1,00
bet\é\{e?n ; M | -029 | 0,24 | -0,02 | 0,38 0,48 0,07 | -0,24 -0,13 1,00
medial an
lateral walls, B -0,32 | -0,21 | -0,19 | -0,01 | -0,23 0,16 -0,38 -0,12 1,00

* - table cells with gray color show coefficients of correlation which reliable (p < 0,05) differ from zero

32



In the literature the number of publications
and analyzed orbital morphometric indicators
especially as regards types of cranium is
limited. All of them relate exclusively to the
linear indicators. Our data on orbital height and
breadth in groups by types of cranium are
consistent with [3] and are below than
mentioned in [2]. As for other linear indicators
they were studied only in [4], and out of
connection with types of cranium. Correlation
between morphometric indicators are not
covered in references.

During planning reconstructive surgery at
orbital bone structures differences between
types of cranium in orbital height and breadth,
lengths of lateral wall, orbital roof and floor
and values of angle between medial and lateral
walls should be considered.

CONCLUSIONS

1. Brachiocephals constitute 63 %, doli-
chocephals — 27 % and mesocephals — 10 % of
the frequency distribution of the investigated
population.

2. In groups by types of cranium length
of medial wall reliable decreases from
dolichocephalic persons to brachiocephalic;
length of lateral wall, orbital roof and floor as
well as orbital breadth — from mesocephalic
persons to brachiocephalic. There are no
reliable distinctions between types of cranium
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OUTCOMES OF ARTERIAL HYPERTENSION IN PATIENTS WITH
DIFFERENT TYPES OF SYSTOLIC BLOOD PRESSURE
ORTHOSTATIC REACTIONS

legorova A. Yu., Garkaviy P. O., Yabluchansky M. 1.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Peculiarities of currency and outcomes in arterial hypertension (AH) patients with hypotensive, isotensive
and hypertensive orthostatic reactions (OR) of systolic arterial blood pressure (SBP) were studied in the
follow up of 113 AH patients, age 64,73 + 6,42 years (44 males and 69 females). According to the SBP in
orthostatic test patients were divided into 3 groups: group 1 — hypotensive OR, group 2 — isotensive OR and
group 3 — hypertensive OR. AH grades and stages frequencies, HF functional class after 4 years of treatment,
and the severity and frequency of adverse cardiovascular events and outcomes were identified. Data was
processed by the variation statistics methods. It was found that the less severe currency of AH is seen in
hypertensive type, more severe in hypotensive type, and the most severe in isotensive type of SBP orthostatic
reactions. In general quantity of adverse events and outcomes is more frequently seen in isotensive type of
SBP OR - 46 %, is less frequently seen in hypertensive type — 18 %. In AH patients it is necessary to pay
special attention not only to the BP control, but also to the optimization of SBP orthostatic reactions.

KEY WORDS: systolic blood pressure, orthostatic reactions, arterial hypertension

HACJIIKU APTEPIAJIBHOI TINEPTEH3II Y HAIIEHTIB 3 PI3HUMU TUITAMHA
OPTOCTATUYHUX PEAKIIIIA CUCTOJIYHOI'O APTEPIAJIBHOI'O TUCKY

€2oposa A. 10., I'apvkasuii I1. O., Aonyuancokuii M. 1.
XapkiBchKuii HallioHansHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

BuBueHo ocoOimBocTi mepediry Ta Hacmigku aprepianbHoi Tineprensii (Al) y mamieHTiB i3
riMOTEH3MBHUMHM, 130T€H3MBHUMHU 1 TiEPTEeH3MBHUMHU OpTOCTaTMYHUMHU peakuisimu (OP) cucromiuHoro
aprepianpaoro Tucky (CAT) 3a pesynpTatamu crioctepexenns 3a 113 mamienramu 3 AT y Bimi 64,73 + 6,42
pokiB (44 yonosika i 69 xinok). Ilo 3minam CAT B oprocrarnyHiii npo0i mamieHTH MOJUIeHI Ha 3 TpymH:
rpyna 1 - rinoren3uBHa OP, rpyna 2 - i3oren3uBHa OP i rpyna 3 - rinepren3zuBna OP. BuzHauanu yactortu
cryneHs ta craaii Al', pynkuionansHoro kinacy CH udepe3 4 poku BijJf HOYaTKy JIIKyBaHHS, a TAKOXK CTYIiHb
Ta YacTOTy HECHPHUATIMBUAX CEPIEBO-CYAMHHUX BumaakiB. Jlani 00poOieHi Meromamu BapiallifHol
CTaTHCTHKH. BcTaHoBieHO, 1m0 Okl cnpusTiuBuil nepedir AT crocrepiraerbesi NpH TiNepTEH3UBHUX 1
MEHII CHPHUSATIMBUKA INPH TINOTEH3MBHHUX THMAaxX oproctatuuHux peakiiii CAT, HecnpusTauBHH - NpH
i30TeH31BHOM. 3arajibHa KiJIbKICTh HECIIPHATIMBUX PE3YJIbTaTiB NiepeBaxae rnpu i3orensziBHoMm tumi OP CAT —
46 %, HaiiMeHIIa TXHs KUIBKICTh NpH rinepreH3uBHUX — 18 %. ¥ naiienTiB 3 AI" HE0OXiJHO MPUIIISATH yBary
HE TiJTBKH KOHTPOIIIO apTepialbHOTO THCKY, a i onTuMizanii optoctatnanux peakmid CAT.

K/TIOYO0BI C/IOBA: cucToniuHui apTepiadbHUN THCK, OPTOCTATUYHI peakii, apTepianbHa rinepTeHs3is

HCXO/Ibl APTEPHAJIbHOW T'MITEPTEH3UH Y TAIITMEHTOB C PASHBIMU TUITAMMA
OPTOCTATHUYECKHMX PEAKIIUI CUCTOJIMYECKOI'O APTEPUAJIBHOI'O JABJIEHUS

Ezoposa A. IO., I'apvkaewtii I1. A., Aonyuanckuii H. H.
XapbKOBCKUI HallMOHaIbHBIN yHUBepcuTeT nMenu B. H. Kapasuna, r. XapbkoB, YkpanHa

W3yueHbl OCOOEHHOCTH TEUYEHUS W MCXOJBl apTepHanbHOM runepreHsnn (Al) y mnamueHToB C
THIIOTCH3UBHBIMY, HM30TCH3MBHBIMM M  THIIEPTCH3MBHBIMH  opTocTaTndeckumu  peakuusimu  (OP)
cucronnieckoro aprepuanbHoro nasienus (CAJL) mo pesynbraram HaOmonenus 3a 113 naunenramu ¢ Al B
Bo3pacte 64,73 £ 6,42 ner (44 myxxunHsl 1 69 xenuwH). [lo usmenennsim CAJl B oprocTatiyeckoil npode
MalMEeHTH pa3jesieHsl Ha 3 rpynnsl: rpynna | — runorensusHas OP, rpynna 2 - uzorensusHast OP u rpynna 3
— runepren3uBHas OP. Onpenensinu yacrtoty crenenu u craauu Al, yHkunonansHoro kinacca CH crycers
4 roza OT Hayaja JICYCHHMS, & TAK)KE CTENEHb U YaCTOTY HEONIAaronpHsTHBIX CEPIAEYHO-COCYANCTBIX HCXO/IOB.
[Jannble oOpaboTaHbl METOJaMH BapUAallMOHHON CTATHCTHKH. YCTaHOBIJICHO, YTO OoJiee OyaromnpusTHOE
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teuenne Al' HaOmomaeTcs NMpU THIIEPTEH3UBHOM M MEHEe OJIaronpHsATHOE IMPH T'MIIOTCH3MBHOM THIIAX
oprocratnueckux peakuuit CAJl, HeOnaronpusTHOe - IpH U30TeH3UBHOM. OOIIee YiciIo HeOIaronpusITHBIX
UCX0Z0B mpeobnanaer npu m3oteHsuBHoM tune OP CAJl — 46 %, HauMeHblIee UX KOJUYECTBO IIPH
runepTeH3nBHOM — 18 %. ¥V nanuenToB ¢ A" He0OX0MMO yJensITh BHUMAaHUE HE TOJBKO KOHTpoiro AJl, HO

" ONITUMHU3AaUU OPTOCTATUICCKUX peaKuHﬁ CA,H

KITIOYEBBIE C(JIOBA:
apTepualbHas FUIEPTEH3Us

CHUCTOJIMYECKOEC

INTRODUCTION

The problem of systolic blood pressure
(SBP) orthostatic reactions (OR) clinical
significance in  patients  with arterial
hypertension (AH) is not thoroughly studied.

There are three main types of SBP OR
(increase, no changes, decrease) [1, 2, 3, 4, 5],
but the literature is mainly focused on
hypotensive SBP OR, which is considered to
be a cardiovascular mortality predictor
[2, 3, 6].

Mentioned just above prompted us to
perform the following study.

Study was performed as part of scientific-
research work «Studies of nonlinear dynamic
effects in autonomic regulation of cardiac
biomechanics» Ne state registration
0103U004222 MoH of Ukraine.

OBJECTIVE

The aim of research - to study the
peculiarities of AH course in patients with
different types of SBP OR.

MATERIALS AND METHODS

A retrospective cohort study with 133 AH
patients (age 64,73 + 6,42 years, 44 males, 69
females) was done at polyclinics #6 of
Moscow rayon of Kharkov. Average duration
of disease was 13,9 + 6, 2 years. Study
excluded patients with myocardial infarction,
acute stroke, heart failure IV functional class
(fc), obesity degree 1lI-1V, secondary
hypertension.

Degree and stage of AH, heart failure (HF)
functional class, were evaluated before the
study and after 4 years of follow up. Also such
outcomes as death, stroke, acute myocardial
infarction were assessed by the end of the
study.

Blood pressure was measured with
Korotkov’s method, tonometer Microlife BP
AG1-20 in clinostasis after 5 minutes rest and
in 3 minutes after entering orthostasis in the
morning, fasting. Coffee, alcohol, medications

apTeprUaJIbHOC  JaBJICHUC,
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OPTOCTAaTUYCCKUE PpCaKIUu,

were limited for 24 hours, and physical activity
for 30 minutes before the test.

Patients follow up started in 2004, all were
given standard recommendations for lifestyle
modification and diet, motivated for long-term
use of drugs according to Ukrainian Society of
Cardiologists recommendations [7]. Patients
received B-blockers, angiotensin converting
enzyme (ACE) inhibitors, calcium antagonists
(CA). When insufficient BP control a diuretic
(hydrochlorothiazide) was added. Patients
voluntarily stopped taking medications were
excluded from the study.

Prior to treatment, all patients were divided
into 3 groups according to SBP OR. Group 1,
hypotensive SBP OR (SBP decrease for more
than 5 mmHg) included 20 patients (15 % of
sample). Group 2, isotensive SBP OR (SBP
changes ranged -5/+5 mmHg), included 31
patient (23 % of sample). Group 3,
hypertensive SBP OR (SBP increase for more
than 5 mmHg), included 82 patients (62 % of
sample).

Frequencies of AH stages and degrees, HF
functional classes were assessed in these
groups during the study. Frequencies of
cardiovascular outcomes were evaluated at the
end of the study.

For the statistical evaluation of the results -
parametric criteria were used (mean -M,
standard deviation -sd). The significance of
differences between groups was determined
with Pearson criteria, calculations done using
SPSS 10.0 for Windows.

RESULTS AND DISCUSSION

Table shows the ratio of basic clinical
syndromes in AH patients with hypo-, iso- and
hypertensive SBP OR types before and 4 after
therapy start. Patients’ redistribution towards
disease progression was observed in all types
of SBP OR. More intensive AH progression
was seen in patients with isotensive SBP OR
type. E.g., the frequency of severe AH in
hypertensive type of SBP OR increased by
12 %, in hypotensive by 16 %, while in



isotensive type it increased by 23 %. The

frequency of AH stage Il in hypertensive SBP

OR increased by 4 %, in hypotensive type by
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10% and in isotensive by 13 %. HF Il and Il
functional class frequency increase appeared at
the same level in all three types of SBP OR.

Table
Frequency of major clinical syndromes in AH patients with different types of SBP OR
before and in 4 years after the treatment start (n, %)
Type of SBP OR
Index Hypotensive Isotensive Hypertensive
2004 2008 2004 2008 2004 2008
Mild AH 2 (10) 1(5) 19 (59) 7 (22) 57 (67) 30 (36)
degree | Moder AH 15 (71) 12 (60) 8 (25) 12 (39) 13 (15) 28 (34)
Severe AH 4 (19) 7 (35) 5 (16) 12 (39) 15 (18) 24 (30)
| 1(5) 0 2(7) 1(4) 2(3) 0
stage | I 18 (85) 16 (80) 27 (84) 23 (74) 76 (89) 72 (88)
1| 2 (10) 4 (20) 3(9) 7 (22) 7(8) 10 (12)
IFC 8 (38) 4 (20) 6 (19) 3(10) 22 (26) 15 (18)
HF | IIFC 12 (57) 9 (45) 17 (53) 19 (61) 43 (51) 48 (58)
I FC 1(5) 4 (20) 3(9) 6 (19) 6 (7) 14 (17)
Figure  shows the frequency of types (2 %, 5 % and 10 % respectively).

cardiovascular endpoints in AH patients with
hypo-, iso- and hypertensive types of SBP OR
in 4 vyears after treatment start. The total
number of adverse outcomes prevails at
isotensive SBP OR type. In hypertensive SBP
OR type it — 18 %, in hypotensive — 20 % and
in isotensive — 46 %. Of those, the death rate in
the hypertensive SBP OR type was lower if
compared with hypo- and isotensive SBP OR

50 4

Myocardial Infarction frequency in
hypertensive SBP OR type was also lower than
in isotensive SBP OR type (9 % and 23 %
respectively) but was also higher than in
hypotensive type (5 %). As for the stroke, its
frequency in hypertensive SBP OR type was
3 % lower than that for hypotensive SBP OR
type and 6 % lower than in isotensive SBP OR

type.

m Death l
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40

0 Stroke
m Myocardial Infarction
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m All endpoints
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Fig. Frequency of adverse outcomes in AH patientswith different types of SBP OR
in 4 years after treatment start
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In the issue of AH current with regards of
SBP OR the attention is paid mainly to
hypotensive SBP OR type [6, 8, 9, 10],
whereas hypertensive and isotensive SBP OR
types are almost not studied, while from
physiological response to orthostasis point of
view mentioned reactions can be also
meaningful [11, 12]. As suggested by [9],
hypertensive SBP OR type in elderly AH
patients is a risk factor of «silent strokes.

Obtained data demonstrates that SBP OR
has an important role in AH long currency and
outcomes. More severe currency and higher
likelihood of adverse outcomes were observed
in patients with isotensive SBP OR type when
compared to hypo- and hypertensive SBP OR
types.

Therefore, in AH patients, it is reasonable
to pay attention not only to BP control, but also

CONCLUSIONS

1. SBP OR type is important in AH clinical
course and outcomes.

2. More favorable course and outcomes of
AH are seen in hypertensive, less favorable in
hypotensive, and adverse in isotensive SBP OR
type.

3. AH patients’ management should
control not only the BP figures, but also SBP
OR type.

PROSPECTS FOR FUTURE STUDIES

AH course and outcomes study in patients
with different diastolic blood pressure (DBP)
OR types can be reasonable.

to take into account the SBP ORs.
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QTC INTERVAL DURATION CLASS AND STIMULATION
PARAMETERS IN PATIENCE DURING FIRST SIX MONTHS
AFTER PACEMAKER

Maltseva M. S.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

97 patients (55 men and 42 women) with implanted pacemakers (PM) in DDD/DDDR, VVI/VVIR and
CRT modes were investigated. Pacing mode, location of the right ventricular (RV) and left ventricular (LV)
electrode, percentage of the right atrium (RA), RV and LV stimulation, percentage of atrial flutter (AFI) and
atrial fibrillation (AF), percentage of ventricular tachycardia (VT), base frequency of stimulation, RV and LV
electrode impedance, RV and LV electrode stimulus amplitude and duration, RV electrode sensitivity, R-
waves sensing, stimulated and detected AV-delay, interventricular delay, the minimum refractory period were
evaluated in acute postoperative period (3-5 days) and six months after pacemaker implantation. Patients were
divided into classes 1 (normal QTc (320-440 ms)) - 41 (42 %) of the patients) and class 2 (long QTc (> 440
ms)) - 56 (58 %) patients) of QTc interval duration. For data processing were used standard statistical
procedures by Microsoft Excel. QTc interval prolongation is most often observed in patients with VVI/VVIR
stimulation, normal QTc interval duration — in patients with CRT. The same part of normal and extended QTc
interval duration is observed in patients with DDD/DDDR stimulation. Prolonged QTc interval duration is
associated with more frequent RV electrode implantation in heart apex, higher percentage of AFl and AF, LV
electrode impedance, RV and LV electrodes stimulus amplitude, detected and stimulated AV-delays,
minimum refractory period in first six months after PM implantation. Patients with increased QTc interval
duration after PM implantation require more intensive monitoring of stimulation parameters and enhancing
medication.

KEY WORDS: cardiac pacing, stimulation parameters, electrocardiography, QTc interval

KJIAC TPUBAJIOCTI IHTEPBAJIY QTC TA TAPAMETPU CTUM YJIAIII
Y HAIIEHTIB B EPIII IIIBPOKY MICJISA IMIVIAHTAIIIT EKC

Mansuyesa M. C.
XapkiBchKkuii HanlioHansHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

O6cresxxeno 97 marieHTiB (55 4onmoBiIKiB 1 42 KiHKH) 3 IMIUIAHTOBAHUMH €JICKTPOKAPIiOCTHMYIISITOPAMHE
(EKC) B pesxxumax DDD/DDDR, VVI/VVIR i CRT. OmiHroBanu B TOCTpOMY HicisoniepaniiHoMy mepiomi (3 -
5 nmoOy) i yepe3 miBpoky micis imruianTanii EKC pexxuM cTuMysmii, po3TalryBaHHs MPaBOILTYHOYKOBOTO
(ITI) i miBouuryroukoBoro (JIL) exexTpona, BiICOTOK cTUMyJIsIii mpaBoro mepencepas (IT1T), T i JIII,
Bicorok TpinotinHs nepencepas (TIT) 1 ¢pidpmmsanii nepencepas (PII), BigcoTOK IUTYHOUKOBOI Taxikapaii
(ILIT), 6a3oBa wacrora ctumyJsnii, imnexanc I i JIII exekrpona, amrutityaa i TpuBanicts crumyary TTHI i
JIII enextpoxa, yyrnusicts [ enexrpona, ceHcinr R-xBuii, ctuMyniboBaHa i eTekToBaHa AV-3aTpUMKa,
MDKIDTYHOYKOBa 3aTPHMKa, MiHIManbHUH pedpaxTtepHuil nepiox. Ilamientn Oynm posnineHi Ha kmacu 1
(mopmanbroi QTc (320-440 wmc)) - 41 (42 %) namienriB) i 2 (noxosxkenoi QTc (> 440 mc)) - 56 (58 %)
nanieHTiB) Tpusaiocti iHtepBary QTc. J{nsg oOpoOkM aHMX BHUKOPUCTOBYBAJIMCS CTaHJAPTHI CTATUCTHYHI
nporenypu 3a gormomororo Microsoft Excel. Ilomomxkenns tpuBanocti iHTepBawry QTc HaiOimpmr vacrto
crniocrepiraiocs y nauientiB 3 VVI/VVIR EKC, nopmansna Tpusamicts intepairy QTc - y nanientiB 3 CRT.
OnHakoBa 4YacTOTa HOPMAJIBHOI 1 MOJOBXEHOIO TpuBayocTi iHTepBaiy QTc crnocrepiranacst y maiieHTiB 3
DDD/DDDR EKC. 36unsimensst TpuBaiocti intepsany QTc nos's3ano 3 6inbm yacroro immianTaniero TTI1
€JIEKTPOJIa B BEpXiBKY cepiys, Oinbium BigcotkoM TI1 i @I, imnenancom JII enekrpona, ammityoro ITII i
JIIII enexTponiB, JETEKTOBAHOIO 1 CTUMYJILOBAHOIO AV -3aTpHUMKaMH, MiHIMAJIBHIM pedpakTepHUM IEepiogoM
B nepiui micTh Micsini micas immianTanii EKC. [Manienty 3i 30inpmennsM TpuBanocti inTepainy QTc micis
immianTanii EKC BuMararoTh OiibIl iHTEHCHMBHOI'O MOHITOPHMHIY TapaMeTpiB CTHMYJISLII Ta MOCHIICHHS
MEJIMKaMEHTO3HO1 Teparil.

K/IIO490BI CJIOBA: enexTpoKapIiOCTUMYJIALIs, IapaMeTpu CTUMYJILI, eJeKTpokapiiorpadis,
inrepBan QTc

© Maltseva M. S.., 2015
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KJIACC TPOAOJIKUTEJIBHOCTHU HHTEPBAJIA QTC U TAPAMETPBI CTUMYJIALIUN
Y ITAIIMEHTOB B ITIEPBBIE ITIOJII'OJA ITOCJIE UMIIJIAHTAIIH 9KC

Mansuesa M. C.
XapbKOBCKHI HallMOHaNbHbIA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapekoB, Ykpanna

O6cnenoBansl 97 mamuentoB (55 MyxumH u 42 OKEHIIMHBI) C  HMMIUIQHTUPOBAaHHBIMHU
anektpokapauoctumyssatopamu (OKC) B pexxumax DDD/DDDR, VVI/VVIR u CRT. OuenuBanu B ocTpoM
nocjeonepanoHHoM nepuoze (3-5 cyTku) u gepes noaroaa nocue uMmmiaantanuu KC pexuM cTuMymsiuuy,
pacnonoxxenue npasoxkenynoukosoro (IDK) u nesoxenynoukoBoro (JDK) snekrpona, NpoeHT CTUMYJIISILIUU
npasoro npencepaust (I111), ITK u JIK, npouent tpeneranus npeacepanit (TI1) u ¢pubprmsiunu npeacepauii
(®IT), npouent xenynoukoBoi Taxukapauu (JKT), OazoBas yacrora crumymsuuu, umnenanc [DK u JIK
3MEKTPOJa, aMILIUTYyia U JuuTensHocTs ctumyna IDK u JDK anextpona, gwyBctBUTEensHOCT 11K anekrpona,
CEHCHUHI R-BONHBI, CTUMYNHMpOBaHHAas M JETEKTUPOBaHHas AV-3aliepikKa, MEXKeTyJOuKoBas 3aJlepiKKa,
MHUHUMAaJIBHBIA pedpakTepHbiid nepuos. [lanueHTsl Obutn paszaeneHsl Ha Kiacchl 1 (HopmansHoit QTc (320-
440 wmc)) - 41 (42 %) mammenrtoB) u 2 (ymmuHenunod QTc (> 440 mc)) — 56 (58 %) manmeHTtoB)
nponomkuTesnibHocTh  uHTepBana QTc. Jlng o0paboOTKM  JaHHBIX — HCIOJIB30BAJIHMCH  CTaHIAPTHBIC
CTaTHCTHYECKHE Tpolenypsl ¢ momouipio Microsoft Excel. YV nnHenue nponomkutensHoct natepsaita QTc
Hanbonee uacto HabOmonanock y mnaumeHtoB ¢ VVI/VVIR 3KC, HopManbHas MpOROSDKUTEIEHOCTD
uatepBaia QTc — y mammentoB c¢ CRT. OpuHakoBas YacToTa HOPMANbHOM H  YJIMHEHHOM
npojosnkuTesnibHocTH uHTepBana QTc wabmiopanace y maumentoB ¢ DDD/DDDR DOKC. VYsennueHue
npojosnkuTesibHocTH MHTepBasia QTc cBsa3aHo ¢ Gonee yacroit mmrmanTanuend 1K snekrpona B BepXyLIKy
cepaua, 6onpmuM npouerToM TII u ®OII, umnenancom JDK anextpona, ammnurynoit IDK u JDK anextponos,
JICTEKTUPOBAaHHBIMU U CTUMYJIUPOBaHHBIMU AV -3a/iep)KKaMH, MUHUMAJBHBIM pe(pakTepHbIM IEPHOJIOM B
nepBele mecte MecsneB nociae uMiutaHtanuu OKC. IlanueHTHl ¢ yBeTHUEHHEM MNPOJODKUTEIBHOCTH
uatepBania QTc mocne ummuantaiuun OKC TpeOyroT 0Oosnee MHTEHCHBHOTO MOHHUTOPUHTA MapaMeTpoB
CTUMYJIALIUN U YCUJICHUS METUKaMEHTO3HOH Tepanuu.

K/ITIOYEBBIE CJ/IOBA: >neKkTpoKapIUOCTUMYIALNS, TTapaMeTpsl CTUMYJIISAINH, 3JIeKTpoKapanorpadpus,
uaTepBas QTc

department of ultrasound and instrumental
INTRODUCTION diagnostics with miniinvasive interventions of
Cardiac pacing is one of the leading GI «Zaycev V.T. Institute of General and
treatment methods for bradyarrhythmias and  Urgent Surgery of NAMS of Ukraine», among
chronic heart failure (CHF) [1]. Stimulation  them — 21 patients have atrial fibrillation (AF).
parameters monitoring and correction allows  All patients were underwent permanent pacing
control the paced rhythm and accompanying  therapy from 2006 to 2013 in modes: DDD (17
medical treatment [1-3]. patients), DDDR (28 patients), VVI (22
Output of corrected QT interval duration  patients), VVIR (12 patients) and CRT (18
(QTc) values beyond physiological scope is a  patients). RV pacing more than 50 % was
poor prognostic sign, not only in patients with observed in 35 (78 %) patients. Mainly atrial
spontaneous rhythm, but also with the pacing (AP) (90 %) during DDD/DDDR
pacemaker (PM) [4, 5]. Despite this, pacing was observed in 8 patients (18 %) with
stimulation parameters in QTc interval  sick sinus node syndrome (SSNS).
duration classes in patients with PM have not Patients aged less than 40 years, with
previously been studied. concomitant stable angina Il1I-1V functional
class (FC), a single-chamber atrial pacing and
OBJECTIVE dual chamber atrioventricular pacing with right
The purpose of the study is to estimate  ventricle (RV) stimulation less than 50 % were
stimulation parameters in patients during first ~ excluded from the study.

six months after pacemaker implantation in Pacing mode, location of the RV and left
different modes in QTc interval duration  ventricular (LV) electrode, percentage of the
classes. right atrium (RA), RV and LV stimulation,

percentage of atrial flutter (AFI) and atrial
MATERIALS AND METHODS fibrillation (AF), percentage of ventricular

97 patients aged 68 + 10 (M + sd) (55 —  tachycardia (VT), base frequency of
female, 42 — male) were examined in the  stimulation, RV and LV electrode impedance,
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RV and LV electrode stimulus amplitude and
duration, RV electrode sensitivity, R-waves
sensing, stimulated and detected AV-delay,
interventricular delay, the minimum refractory
period were evaluated in acute postoperative
period (3-5 hours) and six months after.

To measure the duration of the QT interval
and heart rate of the patients before and after
pacemaker implantation (3-5 days after
surgery) were recorded on a computer ECG
electrocardiograph  «Cardiolab +» (HAI-
Medica). The stimulated QTc interval duration
was measured after the removal of the stimulus
artifact in three consecutive complexes of the
Q wave to the beginning of the descending
segment of the return of the T wave in leads to
the contour 11, V5, and V6 with choosing of a
maximum value. The corrected QT interval
duration (QTc) of the patients with spon-
taneous rhythm and pacing was calculated by
the Bazett formula: QTc = QT / (RR*0,5). For
patients with AF, QTc was calculated using the
formula QTc = QT + 0,154 x (1000 - RR)
Fremingem study for patients with atrial fibril-
lation [6], the measurement accuracy - 0.5 ms.

The patients with pacemakers were divided
into 3 classes of QTc interval duration of
stimulated complexes (further classes): Class 1
- normal (in the physiological range of values)

Series «Mediciney. Issue 29

- 320-439 ms, Class 2 - (qualified) an
elongated QTc interval- > 440 ms, and Class 3
- (qualified) shortened QTc interval - < 320 ms
[7].

There are a 41 (42 %) patients aged 66 + 10
in class 1 (male - 20 female — 21) and 56
(58 %) patients aged 69 + 9 in class 2 (male -
35 female — 21). In class 3, there was not a
single patient. Values were estimated in QTc
interval duration classes in acute postoperative
period (3-5 hours) and six months after.

The data were processed after formation the

Microsoft Excel and Statistica base. For
statistical evaluation of the results, the
parametric criteria (mean - M, standard

deviation — sd) and nonparametric ones
(absolute (n, number) and relative (percentage
of (p, %) and the criterion y2) units) were used.
The probability of differences between groups
was determined using a non-parametric U —
Mann-Whitney test. The expected result is
determined by levels of reliability p < 0.01 and
p < 0.05.

RESULTS AND DISCUSSION

The proportion of patients with a pacemaker
in various stimulation modes in QTc interval
duration classes is shown in Fig. 1.

A

CRT
7%

WIR

Fig. 1. Proportion of patients with a pacemaker in various stimulation modes: A - in the class 1
of QTc interval duration; B - in the class 2 of QTc interval duration.

The share of CRT in class 1 of QTc interval
duration was five times greater than in class 2.
Single-chamber VVI pacing mode more
frequently observed in the class 2 of QTc
interval duration, and much less in the class 1.
The percentage of patients with DDD, DDDR,
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VVIR pacemakers did not differ in both classes
of QTc interval duration.

Stimulation parameters in patients during
first six months after pacemaker implantation
in QTc interval duration classes are presented
in the table 1.
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Stimulation parameters in patients during first six months after pacemaker reled
implantation in QTc interval duration classes
QTc interval duration class
imulation parameters Class 1 Class2
s postﬁ;gltgtive After 6 postﬁgg:Ztive After 6
oeriad months oeriod months
Apex 543 -1l- 12 +4* -1/-
| e upper third of -} 29 . 5« - 1747 -
Eliifﬁlﬂl ?;,iz) IT\;‘g middle third of | ¢, ¢ - 56+ 10 -
'II'\P;g lower third of 643 - 154 5% -
Location of LV Endocardial 17+12 -Il- 5+4 -1l-
electrode (%o+p) Epicardial 83+ 12 -Il- 95+ 4 -Il-
RA 27+12 32+13 41+£9 44+9
;?:ﬁﬁgﬁgi (();)ip) RV 88 = 14 76+ 15 81+7 90+ 11
LV 96 +4 97 +4 97+5 98 +5
Percentage of AFI/AF (%=p) 1,6 0,2 1,9+0,5 2,0 +0,3% 3,4+06""
Percentage of VT (%=p) - 0,1 £0,05 0,2 +0,05 0,3+0,1
Base frequency of stimulation (M+sd, 1/min) | 71 +9 69+8 62+3 66=£5
Impedance (Msd, RV electrode 588 +£26 608+28 592421 636434
Om) LV electrode 206 + 42 228+41 2714£32*% 33829
Stimulus amplitude | RV electrode 0,4+0,2 0,9+0,3" 1,3+0,3* 2+0,4* "
(Msd, V) LV electrode 4,1+04 3,7+0,4 5,1+0,8* 620,9%
Stimulus duration RV electrode 0,4+0,1 0,4+0,1 0,4+0,1 0,4+0,2
(M=sd, ms) LV electrode 1,1+0,1 1,240,1 1,540,2% 1,5+0,2
RV electrode sensitivity (M+sd, mV) 0,7+0,2 0,8+0,2 1,2+0,4 0,9+0,3
R-wave sensing (M£sd, mV) 51+1 6,7+0,5" 6,2+1,1 8,142"
Stimulated AV-delay (M+sd, ms) 134+ 18 140421 132422 165+19*™
Detected AV-delay (M+sd, ms) 106 £9 112+10 118+10 130£21*
Interventricular delay (M#+sd, ms) 42+7 48+6 43+10 49+11
Min refractory period (Msd, ms) 251+12 276+15" 306+24* 361£27*"

Notes: * p < 0,05 — between values in classes; ~ p < 0,05 — between values in different stages after PM

implantation.

RV electrode is more often located in upper
and middle thirds of interventricular septum
(IVS) in the class 1 and in lower third of IVS
and heart apex in the class 2 of QTc interval
duration (p < 0.05).

Percentage of RA, RV and LV stimulation
in patients in classes 1 and 2 of QTc interval
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duration in the acute postoperative period and
six months after pacemaker implantation was
the same.

Percentage of AFI and AF of all time of
stimulation in acute postoperative period after
pacemaker implantation was greater in the
class 2 than in the class 1 of QTc interval



duration, six months after pacemaker
implantation in class 1 it did not change, in the
class 2 - increased (p < 0,05). The percentage
of VT was similar in classes 1 and 2, the entire
period of observation.

Base frequency of stimulation in both
classes of the QTc interval duration at different
stages after pacemaker implantation was the
same.

RV electrode impedance did not differ in
QTc interval duration classes both in acute
postoperative period, and six months after
pacemaker implantation. LV  electrode
impedance in acute postoperative period was
higher in class 2 of QTc interval duration, in
the semi-annual period of observation, it did
not change in class 1 and increased in class 2
(p<0.05). RV and LV electrodes stimulus
amplitude in acute postoperative period was
higher in class 2 of QTc interval duration, and
six months after pacemaker implantation has
increased only in class 2 for the RV electrode.

In classes 1 and 2 of QTc interval duration
at different stages after  pacemaker
implantation stimulus duration of RV and LV
electrodes, as well as the sensitivity of RV
electrode did not differ.

R-wave sensing in QT interval duration
classes was similar, increasing in equal
measure to semi-annual period of observation
after pacemaker implantation.

Detected and stimulated AV-delays in acute
postoperative  period  after  pacemaker
implantation were similar in QTc interval
duration classes, and six months after has
increased only in class 2 (p < 0.05).

Interventricular delay was the same in
classes 1 and 2 of QTc interval duration in
acute postoperative period and six months after
pacemaker implantation. Minimum refractory
period in the acute postoperative period was
higher in class 2 of QTc interval duration, to
semi-annual period from it has increased,
mostly in class 2.

More frequent CRT pacemaker
implantation in patients with QTc interval
prolongation in our study is consistent with the
[8] and due to the fact that the extension of the
complex QRS, like one of its parts, is an
indication for CRT implantation. We have not
been found data on relationship of QTc interval
duration class with frequency of one- and dual-
chamber devices implantation.

We, as well as [9], it was shown the
connection of RV electrode implantation in
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apex and QTc interval prolongation, but unlike
[10], where it was shown also after RV
electrode implatation in IVS, we had no a
similar QTc interval prolongation. This is
probably due to the greater proportion of
patients in our research with position of the RV
electrode in upper and middle thirds of IVS,
where the conduction of excitation closest to
the physiological.

Relationship of QTc interval prolongation
and higher frequency of AFIl and AF in patients
with implanted pacemaker, was shown us,
confirms the data [11].

Increased stimulated AV-delay in semi-
annual period after pacemaker implantation in
patients with baseline QTc interval duration
prolongation, we received corresponds to [12],
such a connection to the detected AV-delay
were not previously investigated.

LV electrode location, percentage of RA,
RV and LV stimulation, percentage of VT,
base frequency of stimulation, impedance,
amplitude and duration of RV and LV
electrodes stimulus, RV electrode sensitivity,
R-wave sensing, interventricular delay and
minimum refractory period have not previously
been studied in QTc interval duration classes.

Changes in stimulation parameters in
patients during first six months after PM
implantation are determined in generally,
among other factors, by QTc interval duration
class. There more often changes in patients
with prolonged QTc interval duration indicate

that they require more intensive PM
monitoring and therapeutic management.
CONCLUSIONS

1. QTc interval prolongation is most

often observed in patients with VVI/VVIR
stimulation, normal QTc interval duration — in
patients with CRT. The same part of normal
and extended QTc interval duration is observed
in patients with DDD/DDDR stimulation.

2. Prolonged QTc interval duration is
associated with more frequent RV electrode
implantation in heart apex, higher percentage
of AFI and AF, LV electrode impedance, RV
and LV electrodes stimulus amplitude, detected
and stimulated AV-delays, minimum refractory
period in first six months after PM
implantation.

3. Patients with increased QTc interval
duration after PM implantation require more
intensive monitoring of stimulation parameters
and enhancing medication.
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PROSPECTS FOR FUTURE STUDIES changes in stimulation parameters after

relationship between QTc interval duration
after right ventricular PM implantation and

correction of drug therapy in the class of
prolonged QTc interval duration in late
postoperative period.

It seems appropriate to investigate the
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GENERAL CARDIOVASCULAR RISK AND THE CLINICAL
CONDITION OF PATIENTS WITH ATRIAL FIBRILLATION

Martimyanova L. A.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

General cardiovascular risk (GCVR) in the clinical condition of patients with atrial fibrillation (AF) on
282 patients (165 men and 117 women) aged 64,6 + 9,7 years was studied. In 137 patients was diagnosed
permanent AF and in 145 - persistent with duration of the disease from 3 months to 25 years. Sex and age of
the patients, form and duration of AF, functional class (FC) of IHD, presence of postinfarction
cardiosclerosis, stage and severity of AH, stage and functional class (FC) of HF, class EHRA of AF was
determined. GCVR was calculated in accordance with the scale SCORE. Patients were classified into groups
of GCVR. Statistical evaluation was performed by parametric (estimation of mean (M) and standard deviation
(sd)) and non-parametric (Student t-test and Mann-Whitney test) methods. Expediency of using GCVR in
assessing severity of the health status of patients with AF was demonstrated. With the rise of GCVR class
increases frequency and severity of arterial hypertension, IHD and HF. Patients with AF require for more
attention with increasing of GCVR class.

KEY WORDS: general cardiovascular risk, atrial fibrillation, clinical condition

3ATAJIBHU KAPTIOBACKYJISIPHUAI PU3UK TA KJITHIYHHUI CTAH MALIICHTIB 3
®IBPUJISILICIO MTEPEJCEP/Ib

Mapmum’anosa JI. O.
XapkiBChKUIT HallioHAMEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

Buueno 3aranpHuil kapaioBackyisipHuil pusuk (3KBP) y wiiHiYHOMY cTaHi mamieHTiB 3 QiOprismiero
nepeacepns Ha 282 mariertax (165 gonosiki Ta 117 xiHOK) y Bimi 64,6 £ 9,7 pokie. ¥V 137 miarHocToBaHa
noctiiiHa 1 y 145 mepcucryroua @I1 maBHicTIO Bif 3 MicsmiB 0 25 pokiB. BuzHauanu craTh i BiK MAIi€HTIB,
tdopmy ta u maBHicTh OII, Ppyrknionansanit knac (PK) IXC, HasBHICTD MicHAIHPAPKTHOTO KapIAioCKIEepo3y,
cTamito 1 crymiab TsDKKocTi AT, cramito 1 ¢yakmioHansHmi Kiac (PK) CH. 3KBP pospaxoByBamu B
BignoBigHocTi g0 mkamu SCORE. [lamientiB xmacudikyBamu Ha rpymu 3KBP. Cratmctmuna oOpoOka
pe3yJbTaTiB MPOBOAMIACH NAPAMETPHUYHUMHU 3 BU3HAYECHHSAM CepeqHbOro 3HaueHHs (M) Ta CTaHIApTHOTO
BimxwieHHs (sd) i HemapameTpuyHHMH t-KpuTepieM CTbiofeHTa Ta KpurepieM MaHHaA-YiTHI METOJaMH.
ITokazana momineHicTh BukopucTaHHs 3KBP y ominmi Tsokkocti craHy 3mopoB’s mamieHTiB 3 OIL. 3i
30inbmenHsM kinacy 3KBP 30imbmryroTbes yactoTa Ta migBumytoThes TsoKKIiCTh AL, IXC ta CH. [amienTtn 3
OI1 moTpeOyrOTh THM OinbIe yBaru, yuM Bumni kinac 3KBP.

K/TFIO90BI C/IOBA: 3aranbHuil KapioBacKyJISIpHUH PU3HK, QiOprIrsLis epencepab, KIHIYHUN cTaH

OB KAPJUOBACKYJISIPHBII PUCK U KJIMHUYECKOE COCTOSIHUE
MMAIIMEHTOB C ®UBPWLISIIAEN TPEACEPIAI

Mapmumpanosa JI. A.
XapbKOBCKUI HallMOHANBHBIM yHUBepcuTeT umenu B. H. Kapasuna, r. Xapbkos, Ykpanna

M3yuen oOmuii xapmuoBackymsipHbeld puck (OKBP) B KIMHMYECKOM COCTOSHMM TAIIMEHTOB C
¢bubpwsiuueit npencepaunit (OI1) Ha 282 nanuenTax (165 myxkuun u 117 xeHmuH) B Bozpacte 64,6 + 9,7
ner. Y 137 nmarHocTHpoBaHa HOCTOsHHas U y 145 mepcuctupytomas ®I1 naBHOCTRIO OT 3 MecsneB a0 25
net. OnpenersuTy Moyl ¥ BO3pacT ManueHToB, ¢popmy u naBHocTh DI, pynknmonansreni kiaace (PK) UBC,
HaJIM4re TTOCTHH(APKTHOTO KapAHOCKIIepo3a, CTaIuI0 U CTereHb TshkecTd Al, crammio u (GyHKINOHATHHBIH
kiacc (PK) CH, kmacc EHRA ®I1. OKBP paccuntsiBasii B cooTBeTcTBUH co mkaimoit SCORE. INamuenToB
knaccupummpoBann  Ha rpynmel  OKBP.  Craructhdeckass OIEHKa  pe3yslbTaToOB  IPOBOIMIACH
apaMeTpUIeCKUMH ¢ OIeHKO# cpeaHero (M) W CTaHIapTHOTO OTKJIOHEHHS (sd) W HemapaMeTpHUIeCKUMU t-
kputepueM CTbIOJIeHTAa W KpuTepueM MaHHa-YUTHH MeTtofamu. IlokazaHa menecooOpa3HOCTh
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ucnons3oBanust OKBP B oueHke TspkecTH cOCTOsSHUS 3740poBbs nanueHToB ¢ ®II. C noBblleHHEM Kilacca
OKBP nossimaercss 4acToTa ¥ Bo3pacTaeT TsbkecTh apTepuanbHoi runeprensun, UBC u CH. Ilanuents! ¢
@II TpebyroT Tem Gosbliero BHUMaHus, yeM Oounbiue kiacc OKBP.

K/IIOYEBBIE CJIOBA: o0umwmii KapAMOBaCcKYJISAPHBIA PUCK, GUOPHILIALMS Npeacepauil, KINHUIECKOe

COCTOSAHHEC

INTRODUCTION

Atrial fibrillation (AF) is a serious medical
and social problem as one of the leading causes
of development and progression of heart failure
(HF), thromboembolic complications,
especially stroke, deterioration of life quality
and expectancy in patients with significant
increasing of treatment cost [1-5].

In assessing the state of patients' health and
prediction of AF's outcome, evaluation of
general cardiovascular risk (GCVR) on SCORE
scale, proposed for estimation of risk of fatal
cardiovascular diseases during 10 years, can be
prospective. However, we have not found such
research.

OBJECTIVE

The purpose of the study is to assess the
value of general cardiovascular risk in the
clinical condition of patients with atrial
fibrillation.

MATERIALS AND METHODS

On the base of cardiology department of the
central clinical hospital «Ukrzaliznytsia» and
the city polyclinic Ne6 282 patients (165 men
and 117 women) aged 64,6 + 9,7 years were
examined. In 137 patients was diagnosed
permanent AF and in 145 - persistent with
duration of the disease from 3 months to 25
years. Arterial hypertension (AH) was
diagnosed in 235 patients, ischemic heart
disease (IHD) - in 139 patients, postinfarction
cardiosclerosis (PICS) - in 34 patients, heart
failure (HF) - in 248 patients.

Exclusion criteria from the study were stable
angina IV functional class (FC), acute coronary
syndrome, heart failure IV FC and valvular
heart disease.

Sex and age of the patients, form and
duration of AF, functional class (FC) of IHD,
presence of postinfarction cardiosclerosis, stage
and severity of AH, stage and functional class
(FC) of HF, class EHRA of AF was
determined.

GCVR was calculated in accordance with
the scale SCORE.

All patients were classified into 4 groups of
GCVR: | - low (risk SCORE <1 %); Il -
moderate (risk SCORE> 1% and <5 %); Il -
high (risk SCORE> 5 % and <10 %) and IV -
very high (SCORE> 10 %) risk.

The data were entered into the database
Microsoft Excel 2010. Statistical evaluation
was performed by parametric (estimation of
mean (M) and standard deviation (sd)) and non-
parametric (Student t-test and Mann-Whitney
test) methods.

RESULTS AND DISCUSSION

In table presents our findings about changes
of the frequency of main clinical symptoms'
occurrence in patients with AF depending on
severity of GCVR.

The age of patients naturally increases with
increasing of GCVR that explains its place
among the classifying factors of GCVR.

In groups of low and moderate GCVR
numbers of men and women were almost
equally. In groups of high and very high risk
male patients were dominated: 2 times in group
of high and 1.5 times - in very high risk.

Depending on duration of AF groups of
GCVR did not differ.

AH was diagnosed in 60 % of patients with
low, in 72 % - with moderate, in 77 % - with
high and in 90 % - with very high GCVR. Il
stage of AH was prevalent in all groups of
GCVR. Frequency of Ill stage of AH was
increased with GCVR from 0 % in the group
with a low to 6 %, 18 % and 29 % with
moderate, high and very high risk.

IHD was absent in patients with low GCVR
and observed in 4 %, 11 % and 78 %,
respectively, with moderate, high and very high
GCVR.

PICS was diagnosed in 44 % of patients
with IHD in group of very high GCVR.

HF was diagnosed in 88% of patients.
Majority was comprised by patients with 11 A
stage in all groups from low to very high
GCVR (respectively 57 %, 50 %, 43 % and
60 %). Il FC of HF was also predominant in all
groups and ranged from 43 % in patients with
low to 59 % - with very high GCVR.
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Table
Clinical characteristics of patients with AF in groups of GCVR (%, M + sd)
Clinical characteristics (Inikl)\g) . —(nmf)g(;;ate I(Ir: :h:;gl)w v (; \ie?;g)' gh

Age 48,1 +6,4 58,7+ 6,8 66,3+9,8 67,4+8,8

male 5 30 26 104
sex

female 5 37 9 66
AF permanent 4 20 22 91

persistent 6 47 13 79
Duration of AF, years 71+74 53+4,2 7,3+59 6,7 +6,4

0 4 19 8 16

| 1 1 2 4

AH, stage

| 5 44 20 105

1] 0 3 5 45

1 1 8 3 20
AH, degree | 2 3 32 18 81

3 2 8 6 53

0 10 64 31 38

| 0 0 1 32
IHD, FC

1 0 3 3 67

1] 0 0 0 33
PICS 0 0 0 34

0 3 13 7 11

| 3 19 11 43
HF, stage Mo 2 27 1 95

I - 8 5 21

I 2 16 5 18
HF, FC I 3 27 14 94

1| 2 11 9 47

I 6 32 7 17
AF, EHRA I 4 20 23 38

1 15 15 115

Class | EHRA was diagnosed in 22 %, class
Il —27 %, class Il - in 51 % of patients. In low
and moderate GCVR majority was comprised
by patients with class | and Il EHRA, in groups
with high and very high GCVR risk class Il
EHRA was dominated.

Evaluation of GCVR with the procedure of
its definition proposed by the European Society
of Hypertension and the European Society of

Cardiology in 2007 and refined in
recommendations in 2013 [6]. Its use is
recommended in patients with arterial

hypertension, but common risk factors for the
entire set of somatic heart diseases provide a
basis of its application in patients with AF, the
more that a significant part of them have the
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comorbidity of arterial hypertension with AF
[7-8].

This publication confirms this assumption.
Moreover, taking into account the worsening
of the clinical condition of patients with AF
with increasing of GCVR, its definition should
be the standard for patients’ managing. Class of
GCVR should be included in the diagnosis of
AF and considered in treatment strategies,
especially with regard to the so-called «therapy
against the current» [9-10].

CONCLUSIONS

Fulfilled study shows the feasibility of
using GCVR in assessing the severity of the
health status of patients with AF.
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hypertension, IHD and HF increases with
increasing of GCVR class.

with increasing of GCVR class.

The frequency and severity of arterial PROSPECTS FOR FUTURE STUDIES

It is interesting to evaluate functional
indicators in patients with AF in different
groups of GCVR and their dynamics during
treatment.

Patients with AF require for more attention
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PACING PARAMETERS CHANGES IN PATIENTS WITH
IMPLANTED PACEMAKER IN DIFFERENT QRS COMPLEX
DURATION CLASSES AT THE ANNUAL OBSERVATION STAGE

Shanina I. V.4 Volkov D. E.?

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

2SI «V. T. Zaytsev Institute of General and Emergency Surgery of the NAMS of Ukrainey, Kharkiv,
Ukraine

100 patients (46 — women, 54 — men) 69 = 7 years old with implanted pacemaker in three QRS complex
duration classes (under 120, 120-149, 150 and more ms) were investigated in the early postoperative period,
six months and a year of permanent pacing. Basic pacing rate, atrioventricular (AV) delay (stimulated and
detected), ventricular threshold, ventricular lead impedance, percentage of ventricular pacing, percentage of
atrial fibrillation/flutter time were measured. Basic pacing rate, stimulated and detected AV-delay, as well as
the percentage of ventricular pacing were not associated with QRS complex duration classes and had not been
changed in observation stages. Ventricular threshold, ventricular lead impedance and the percentage of atrial
fibrillation/atrial flutter time in the annual monitoring stage were defined to QRS complex duration class.
Ventricular threshold in the first six months of observation was not changed in any QRS complex duration
classes and grew at an annual stage in class 3. The impedance of the ventricular lead in the first six months
decreased in all classes, it was stabled at the year in classes 2 and 3 and was continued to decline in the class
1. Percentage of atrial fibrillation/flutter time was initially higher in class 3, and was decreased in six month
observation stage, however, without reaching the values in classes 1 and 2.

KEY WORDS: permanent pacing, QRS complex duration, pacing parameters

3MIHU MTAPAMETPIB EJEKTPOKAPJIIOCTAMYJIAIIIL Y TAIIIEHTIB
3 IMIINTAHTOBAHHUMMU EKC B PI3HUX KJIACAX TPUBAJIOCTI QRS KOMIIJVIEKCY
HA PIYHOMY ETAIII CITIOCTEPEXEHHA

IHlanina I. B.%, Boakos /1. €.?

! Xapkiscpkuii HanionansHuit yriepcutet imeni B.H. Kapasina, M. Xapkis, Ykpaixa

2 1Y «lHcTHTyT 3aranbHoi Ta HeBinkiIaaHoi xipyprii imeni B.T. 3aitueBa HAMH VYkpainu », M. Xapkis,
VYkpaina

O6crexeni 100 mamientiB (46 — xiHOK, 54 — 4oNOBIKIB) y Bimi 69+7 pokie 3 iMmuranToBanumu EKC B
TphoX Kiacax TpuBanocti QRS xomrutekey (mo 120, 120-149, 150 i Oinpe Mc) B paHHIH micisonepamiiHui
mepion, 6 wicamiB i pik moctiiHOT enekTpokapaioctumyisimii (EKC). BuznHavanmes 6a3oBa gacTtoTa
CTUMYJIALT, aTpiOBEHTPUKYJISIPHA 3aTpUMKa (CTHMYJIbOBaHA 1 JETEKTOBAaHA), MOPIr CTUMYJIALIT MITYHOUKIB,
IMIIEZJaHC ~ NITYHOYKOBOTO  EJEKTPOJa,  BIJICOTOK  IUIYHOYKOBOI  CTUMYJALIl, BIACOTOK  4acy
¢i6pumsinii/TpinoTians nepencepap (PII/TII). bazosa wacrora, cTumynboBaHa i JeTekToBaHa AV-3aTpHMKa,
a TaKOX BiJICOTOK IIUTyHOYKOBOI CTUMYJIALIT He OyJin NoB's3aHi 3 xiacamu TpusaiocTi QRS xomrurekcy i He
sMiHroBaymcst Ha eranax EKC. Ilopir nuIyHOYKOBOI CTUMYISLii, iMIEZAaHC IUTYHOYKOBOTO EJIEKTpoja i
Bizcorok yacy ®PII/TII B piuHOMy eTari criocTepexeHHs BU3Havyanucs kiacamu tpuBagocTi QRS komruiekcy.
[Nopir NuTyHOYKOBOI CTUMYJIALIT B MEpIli MiBPOKY CIIOCTEPE)KEHHSI HE 3MIHIOBABCS Hi B OJHOMY 3 KJIAciB i
3pOCTaB Ha PiYHOMY eTari B Kiaci 3. IMrenaHc MUTyHOYKOBOTO €JIEKTpOo/ia B eIl MiBPOKY 3MEHITYBABCS Yy
BCiX KJjlacax, CTaOuIi3yBaBIIMCh A0 POKY B Ki1acax 2 i 3 1 MpOJOBXMBILY 3MEHIIyBaTuCs B Kiaci 1. Bincortok
yacy ®II/TII, cnouarky OinbIn BUCOKME B Kiaci 3, 70 HiBPIYHOTO IEpiofy 3MEHIIYBaBCs, HE JOCSTarouH,
OJTHAaK, 3HAYCHb y Kiacax 11 2.

K/IFIO90BI CJIOBA: nocrtiiiHa enexTpokapiiocTumyssnis, Tpusaiicte QRS kommiekcy, mapamerpn
CJICKTPOKAPJIOCTUMYJISILIT

© Shanina l. V., Volkov D. E., 2015
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N3MEHEHUSA MTAPAMETPOB JIEKTPOKAPANOCTUMYJISAIUNU Y TAIIUEHTOB
C UMIINTAHTUPOBAHHBIMHU 3KC B PA3HBIX KJIACCAX TPOJOJIZKUTEJBHOCTH
QRS KOMIIVIEKCA HA T'OAUYHOM 3TAIIE HABJIIOJEHUA

Hlanuna U. B.’, Boakoe /1. E.?

1XapLKOBc1<I/H7I HalMOHaNbHBIN yHUBepcuTeT uMeHu B. H. Kapasuna, r. XappkoB, Ykpauna

2TY «MucTuTyT 00ImIeit 1 HeoTHoXHOH Xupyprun nmeHu B.T. 3aiineBa HAMH Yxkpauns», r. XapbpKoB,
Ykpauna

O6cnenoanbl 100 manuentoB (46 — sxeHmuH, 54 — MyX4uH) B Bo3pacte 69 + 7 JeT ¢ WUMIUIaH-
tupoBaHHbIMH DKC B Tpex kitaccax npogosmkurensHoctd QRS kommiekca (no 120, 120-149, 150 u Gonee
MC) B PaHHHUIl IOCIICONEPALMOHHBIA IepHoJ, 6 MECSLEB W TOJA IOCTOSHHOM 3JIEKTPOKAPIHOCTUMYIISIHN
(OKC). Ompenensnuck 6a3oBas 4acTOTa CTUMYJISALUK, aTPHOBEHTPUKYIISIPHAs 3a/iepXkKKa (CTUMYIUpPOBaHHAS
U JIeTEeKTUPOBaHHAs), MOPOT CTUMYIISALUM HKEIYJAOUKOB, MUMIICJAHC >KEIYJAOYKOBOTO IJIEKTPOJA, MPOLEHT
JKEITYZI0UKOBOI CTHUMYJISIMY, MPOLEHT BpeMeHn (Gubpuisuum/tpeneranus npeacepauii (OI1/TII). bazosas
4acTOTa, CTUMYJMpOBaHHAas W JETEKTHpOBaHHas AV-3aiepkka, a Takke TIPOLCHT KeIyJI0YKOBOH
CTUMYJIILIMM HE OBUIM CBSI3aHBl C KJaccaM¥ NPOAOJDKUTENbHOCTH QRS kommiekca M He M3MEHSUINCh Ha
stanax OKC. ITopor xeaya04KoBOM CTUMYIALNHU, UMIIEIAHC JKEJTyT0UKOBOIO JIEKTPOAA U MPOICHT BPEMEHH
OII/TII B ronuuHOM STarie HAOJIOJEHUS ONPENENSUINCh KiaccaMu TpoaoinkutenbHocTn QRS komrurekca.
[Topor *xexy104KOBOM CTUMYJISILIMK B MIEPBBIE TIOJIT0/1a HAOOACHHUS HE M3MEHSJICS HU B OJIHOM M3 KJIAaCCOB M
BO3pacTal Ha TOJOBOM JTale B Kkiacce 3. lMIemaHc >KeTy[OYKOBOTO 3JIEKTPOJa B IIEPBbIC IOJNTroja
yYMeHbIIAJCs BO BCEX KJlaccax, CTaOMIM3MPOBABILNCH K TO/y B Kiaccax 2 ¥ 3 ¥ NPOAOJIKUB YMEHBILIATHCS B
kiacce 1. IIpouent Bpemenn OII/TII, uznauanbHO GoJiee BHICOKHMII B Kiacce 3, K MOJYTrOJOBOMY MEPUOIY
YMEHBIIIAJICS, He TOCTUTAasl, OJIHAKO, 3HAaYeHH B Kiiaccax 1 u 2.

K/IIOYEBBIE CJ/IOBA: T1oCTOSHHAs — DJIEKTPOKApIHOCTUMYISILHS, HPOJODKUTENBHOCTE QRS
KOMILJIEKCa, apaMeTphl IEKTPOKAPIHOCTUMYIIAIIH

the following pacemakers: SIM Verity ADx
INTRODUCTION XL SR 5156 and VVI Medtronic Sensia
Pacing parameters are estimated and SEDRO1 DDD.
programmed if necessary during each visit of Patients received indications of angiotensin
patient with permanent pacemaker [1, 2]. converting enzyme inhibitors (ACE inhibitors,
Moreover, there are evidences about the  in moderate doses of enalapril maleate — 10 mg
relationship of separate pacing parameters with  ramipril — Smg, fosinopril — 10 mg, lisinopril —
QRS complex duration for example ventricular 10 mg, perindopril — 2 mg, captopril —
lead impedance and threshold [3], the changes  12.5 mg), angiotensin receptor antagonists Il
of pacing parameters on annual observation  ( ARA II, losartan in high doses — 50 mg, can-
stage have not previously been studied. desartan — 8 mg), beta—blockers (average dose
bisoprolol — 5mg, metoprolol — 100 mg, carve-
OBJECTIVE dilol — 6.25 mg, betaxolol — 5 mg, atenolol —
Purpose of this study — to assess pacing 50 mg) amiodarone (average dose 200 mg),
parameters changes in different QRS complex  acetylsalicylic acid (ASA — 75 mg), oral
duration classes at the annual observation stage  anticoagulants (AC at moderate doses of
in patients with implanted pacemakers. warfarin — Smg or dabigatran — 220 mg), sta-
tins (atorvastatin in high doses — 20 mg, rosu-
MATERIALS AND METHODS vastatin —20 mg), and diuretics (furosemide in
100 patients (46 — women, 54 — men) with ~ high doses — 40 mg, torasemide — 5 mg,
implanted pacemaker were examined in the  hydrochlorothiazide — 12.5 mg, indapamide —
department of ultrasound and clinical- 2.5 mg, spironolactone — 50 mg).
instrumental diagnosis and minimally invasive Electrocardiogram (ECG) was performed
interventions SI «V.T. Zaytsev Institute of  on the computer electrocardiograph Cardiolab
General and Emergency Surgery NAMS of  + 2000. QRS complex duration was measured
Ukraine». Mean age of the patients was 69 + 7 in leads I, V5, V6 (the average value of three
years. The indications for pacemaker  consecutive complexes) with a choice of
implantation were the atrio-ventricular (AV) maximum value. Accuracy of measurement of
block far-advanced Il and Ill degree. We used QRS complex duration — 1 ms.
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The pacemaker programmer defines the
basic pacing rate, atrioventricular delay
(stimulated and detected), the threshold of
ventricular pacing, ventricular lead impedance,
the percentage of ventricular pacing, the
percentage of time atrial fibrillation/flutter.

Patients were assigned to three QRS
complex duration classes according with
Haghjoo M. et al: 1 — 120 ms (normal), 2 —
120-149 ms (long) and the 150 ms or more
(substantially elongate). The above parameters
were evaluated in selected classes in the early
postoperative period (third to fifth day after
pacemaker implantation), after 6 months and
annual observation stage.

Series «Mediciney. Issue 29

The data were brought into the Microsoft
Excel base. For statistical evaluation of the
results were used the parametric criteria (the
mean — M, the standard deviation — sd).
Comparing of QRS duration complex classes
on the observation stages was conducted on
each separate functional blood circulation
value using a non-parametric U-Mann-Whitney
test. Probable results were determined at levels
of reliability p < 0.05.

RESULTS AND DISCUSSION

Table 1 shows the pacing parameters in
patients in different QRS complex duration
classes at the annual observation stage.

Table 1
Pacing parameters in patients in different QRS complex duration classes
at the annual observation stage
Pacing QRS complex duration
parameters, | Under 120 ms 120-149 ms 150and more ms
(M=sd) = > =
w = < = © =
58| £ | £ | 2B & | E | _&gB| & | £
=228| 25 5 228 | 25 5 | 288 | 25 5
| §82| S8 | § &8 | SR | $ [§82| 88 | €
Basic pacing | 6o, 6 | 6513 | 6326 | 70410 | 6527 | 64=4 | 6546 | 606 | 62+7
rate, 1/min
Ventricular 055+ | 050+ | 0.75+ | 058+ | 0.60+ | 0.84+ | 0.74+ | 0.75+ 14+
threshold, V 0.25 0.29 0.4 0.27 0.33 0.58 0.34 0.43 0.6**
Ventricular
lead 484+6 | 367 + 295 + 430 + 350+ | 390+ | 504+ 390 + 440 +
impedance, 5 51* 62** 58 48* 21 79 14* 36
Om
AV | AV- 168 + 172 + 208 + 194 + 200+ | 170+ 232 + 175+ 220 +
- paced 24 28 35 36 53 45 23 27 28
:e' SAe\n’;e o | 124 | 130+ | 186+ [ 130+ | 136+ | 154 [ 146+ | 155+ | 200+
rr¥ S 25 23 60 21 27 45 31 36 48
Ventricular 96.4+ | 97.8+ 97.4 + 945+ | 953+ 93 + 98.2 + 99.3 + 99 +
pacing,% 11.6 12.1 4.8 15.6 15.8 34 10.9 11.8 11.3
Atrial 3.4 17+
fibrillation/flu 2+0.2 2+0.2 10+4 | 11+£5 | 11+£6 | 31+21 15+ 8
. 0.1 13*
tter time, %

*p < 0.05 — significant differences of pacing parameters in different QRS complex classes after 6 month of

permanent pacing vs. early postoperative period

** p <0.05 — significant differences of pacing parameters in different QRS complex classes after one year

vs 6 month follow-up

Basic pacing frequency, stimulated and
detected AV-delay, as well as the percentage
of ventricular pacing did not depend on QRS
complex duration class and retain their
values in all observation stages.

Ventricular pacing threshold were not

51

changed in the first 6 months in any of the
QRS complex duration classes, but was
increased at the annual observation stage in
class 3 (p < 0.05).

Ventricular lead impedance in the first six
months was decreased in all QRS complex
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duration classes and then was stabilized at
the annual observation stage in classes 2 and
3, meanwhile it was continued to decrease in
class 1.

Atrial fibrillation/flutter time was initially
higher in class 3 than classes 1 and 2. In six
months observation stage this value has not
changed in classes 1, 2 and was decreased in
class 3 (p < 0.05), but did not reach the
values of class 1 and 2. Atrial fibrilla-
tion/flutter time in annual observation stage
was not changed within the classes against
the six month period.

Absence of change of basic pacing rate,
stimulated and detected AV-delay, as well as
percentage of ventricular pacing at all
observation stages does not depend on the
QRS complex duration and indicates the
reaching of the optimal values already in the
early postoperative period.

Raising of ventricular threshold at the
annual observation stage in patients of QRS
complex duration class 3 might can be
attributed to  greater  cardiosclerosis
frequency what was shown earlier (14 % in
patient with QRS complex duration more
than 120 ms vs. 3 % less than 120 ms) [1].

Levine P.A. et al. [2] associated pacing
threshold raising at deferred observation
stages with the formation of connective
tissue scar at the electrode-myocardium
region. Our study suggests that these changes
are more prominent in patients of QRS
duration complex class 3.

We could suspect that the reduction of
ventricular pacing lead impedance is caused
by so-called «maturation» of the electrode.
Data on more pronounced decrease in the
impedance in the shorter QRS complex are

REFERENCES

consistent with Mitov V. et al [3].

Reducing of atrial fibrillation/flutter time
in class 3 of QRS complex duration approach
to that of patients of 1, 2 can be attributed to
the optimization of medical management of
patients with a permanent pacemaker [4, 5].

CONCLUSIONS

1. Basic pacing frequency and AV-
delay, as well as the percentage of
ventricular pacing is not related to QRS
complex duration classes and do not change
at observation stages of permanent pacing.

2. Ventricular pacing threshold,
ventricular lead impedance and atrial
fibrillation/flutter time in the annual
observation stage defines the QRS complex
duration class: ventricular pacing threshold
in the first six months of observation was not
changed in any of classes and was increased
the annual stage in the class 3, ventricular
lead impedance was decreased in the first six
months in all classes, and it was stabilized in
annual observation stage in class 2 and 3 and
was continued to decline in class 1, atrial
fibrillation/flutter time was initially higher in
class 3, in six months stage was decreased
without reaching, however, the values in
class 1 and 2.

3. Ventricular pacing threshold, lead
impedance and atrial fibrillation/flutter time
can be used in the control of management
patients with pacemakers

PROSPECTS FOR FUTURE STUDIES

It seems appropriate further investigation
of possibility of management optimization
taking into account QRS complex duration in
patients with implanted pacemaker.

1. Shanina I.V. QRS complex duration and clinical features of patients with permanent pacemakers / 1.V.
Shanina, D.E. Volkov, D.A. Lopin // Journal of V. N. Karazin® KhNU. - 2013. — VVol.1044 (25). — P. 42-

46.

2. Levine P.A. Management of the patient with an acute massive rise in the capture threshold / P.A. Levine //
Indian pacing and electrophysiology journal. — 2001. — Vol. 1 (1). — P. 35-37.

3. Mitov V. The effect of right ventricle pacemaker lead position on lead stability / V. Mitov, Z. Perisi¢, A.
Joli¢ et al // Timocki medicinski clasnik — 2013. — Vol. 38. — P. 129-132.

4. Brignole M. 2013 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy / M. Brignole,
A. Auricchio, G.Baron-Esquivias et al // European Heart Journal. —2013. — P. 23-28.

5. Syed F.F. Hemodynamics of Cardiac Pacing: Optimization and Programming to Enhance Cardiac
Function. In: Hayes D.L., ed. Cardiac Pacing, Defibrillation and Resynchronization / F.F. Syed, D.L.
Hayes, P.A. Friedman et al // THIRD EDITION ed: A John Wiley & Sons, Ltd., Publication. — 2013. —

P.41-91.

52


http://yadoc.ru/downloads/journal/2013/1044_25/8.pdf

Series «Mediciney. Issue 29

Clinical case

UDC 612.172.2:612.216:615.22:616-07:004.38

EFFECTIVENESS OF BIOFEEDBACK IN A CLOSED LOOP
OF HEART RATE VARIABILITY PARAMETERS AND PACED
BREATHING IN PATIENTS WITH ARTERIAL
HYPERTENSION IN REAL CLINICALPRACTICE

Akhimienmhona P. D., Oreofe A. B, Belal S. A. S., Kulyk V. L.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

On example of clinical analysis of two comparable in all parameters patients with arterial hypertension
application of biofeedback (BFB) in the closed loop of heart rate variability (HRV) and paced breathing was
evaluated. Both patients received standard medical therapy according to the guidelines of the Association of
Cardiologists of Ukraine, in patient 1 additionally was conducted 10 sessions of BFB in investigated loop.
Effectiveness of the proposed method was evaluated by comparing the values of systolic, diastolic, pulse
blood pressure (SBP, DBP and PD, respectively) and integral indicator of regulatory systems' state - BQI
index within 10 days from starting treatment. Supplement of standard pharmacotherapy by biofeedback
sessions in closed loop of HRV and paced breathing is significantly better than isolated drug treatment in the
control of SBP, DBP and PD due to optimization of regulatory systems' state. Obtained data allow to
recommend this technique in clinical practice.

KEY WORDS: arterial hypertension, biofeedback, heart rate variability, paced breathing

E®EKTUBHICTDH BIOJIOTTYHOT O 3BOPOTHOI'O 3B'A3KY
B KOHTYPI ITAPAMETPIB BAPIABEJIBHOCTI CEPHEBOI'O PUTMY
IMETPOHOMI3OBAHOI'O IUXAHHA Y HAIIIEHTIB 3 APTEPIAJIBHOIO
T'IIEPTEH3IEIO B PEAJIBHIN KJITHIYHIN MPAKTHLI

Aximemnona I1. /1., Opeogpe A. B., benan C. A. C., Kynuk B. JI.
XapkiBchKuii HanlioHanpHUH yHiBepcuTeT iMeHi B. H. Kapasina, m. Xapkis, Ykpaina

Ha mpuknazi KIiHIYHOTO po300py IBOX, MOPIBHSAHHUX 32 BCiMa IMapaMeTpaMu, Mali€HTiB 3 apTepialbHO0
TIIEepPTEeH31€10 OLIHEHO BUKOPHUCTAaHHS OionoriuHoro 3BopoTHoro 3B's3ky (BOC) B xoHTYpi BapiaGembHOCTI
cepruesoro purMmy (BCP) Ta MeTpoHOMi30BaHOTO AWXaHHS B peallbHill KIiHIYHIA npakTwmi. OOHIBa Mali€HTH
OTPUMYBQJIM CTAaHIAPTHY MEIWKAMEHTO3HY TEpaIliio BiAIOBIAHO IO peKOMeHmamid Acormiarmii Kapaionoris
VYkpainu, mamnienty 1 momatkoBo mpoeaeHo 10 ceanciB BOC B mocmimkyBaHOMY KOHTYpi. EdekTuBHICTH
3aIpOIIOHOBAaHOT METOJMKH OLHIOBajacs Ha ITiJCTaBi MOPIBHSHHS 3HAYE€Hb CHUCTOJIYHOTO, IiacTONIYHOTO,
nmynbcoBoro aprepianbHoro THcky (CAT, HAT i II[l, BiamoBimHO) 1 iHTErpajabHOTO IHAMKATOpA CTaHY
perynaTopHux cucteM - iHgekcy BQI nporsrom 10 nHiB Bif mouyaTky JiKyBaHHS. JIONOBHEHHS CTaHAAPTHOI
¢apmaxorepanii ceancamu BOC B 3amkHyToMy KOHTYpi BCP 1 MeTpoHOMi30BaHOTrO JUMXaHHS 3HAYHO
MEepEeBHIY€E 110 e(PEKTHBHOCTI 130Jb0BaHE MeaMKaMeHTo3He JjikyBaHHS B koHTpoii CAT, JIAT i IIJ] 3a
paxyHOK onTuMmiszanii crany cucteMu perymsinii. OTpumani AaHi J03BOJISIOTH PEKOMEHAYBATH METOJUKY B
KIIHIYHY MPaKTUKY.

K/IIO490BI CJIIOBA: aprepianibHa TinepTeH3is, OI0JOTIYHMN 3BOPOTHHH 3B'SI30K, BapiaOenbHICTH
CepILeBOro PUTMY, METPOHOMI30BaHe JTMXaHHS

FIOPEKTUBHOCTHh BUOJOTNMYECKON OBPATHOM CBSI3U
B KOHTYPE IIAPAMETPOB BAPUABEJIbHOCTH CEPZIEYHOI'O PUTMA
M METPOHOMM3UPOBAHHOTI'O JIBIXAHUSI Y TAIIMEHTOB C APTEPUAJIBHOM
TMIEPTEH3UEN B PEAJILHON KJIMHUYECKOM TPAKTUKE

Axumemnona II. /1., Opeogpe A. B., benan C. A. C., Kynuk B. JI.
XapbKOBCKHI HaIMOHAIBHBINA yHUBepcuTeT nMenu B. H. Kapasuna, r. XapskoB, Ykpanna
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Ha mnpumepe KiIuMHHYECKOTOo pa3dopa [BYX, COMOCTaBHMBIX IO BCEM MapamerpaM, MaIMeHTOB C
apTepUaNbHOW THIICPTECH3UCH OIIEHCHO HCIIONbh30BaHUE Ouosormdeckoit odparHoii ces3u (BOC) B KOHType
BapuabenpHOCTH cepaeuHoro putMma (BCP) u MeTpOHOMU3HPOBAHHOTO NIBIXaHUS B PEabHOM KIMHUYECKON
npaktuke. O0a MalnueHTa MONyYald CTaHIAPTHYI0 MEAMKAMCHTO3HYIO TEPAIMI0 COIIACHO PEKOMCHIAIUSIM
Accouuanyy KapanoioroB YKpauHsl, nanuenty 1 nononaurensHo nposeneHo 10 ceancoB BOC B nzyuaemom
KOHType. D(PQPEKTUBHOCTh MPEIIOKCHHON METOMUKU OICHUBAJIACH HA OCHOBAHWU CPAaBHCHUS 3HAYCHUMA
CHCTOJIMYECKOTO, JMACTOIMYECKOro, IynbcoBoro aprepuansHoro pnasnenus (CAJ, JAA u TIIM,
COOTBETCTBEHHO) U MHTETPATBHOTO MHANKATOPA COCTOSHUS PErYISTOPHBIX cUcTeM — nHAekca BQI B Teuenue
10 mHeilt oT Havana JsieueHus. JlomonHeHHWe cTaHAapTHOW (apmakorepanuu ceancaMu BOC B 3aMKHYyTOM
koHType BCP u METpOHOMH3HMPOBAHHOTO JBIXaHUS 3HAYUTEIBHO MPEBOCXOAUT MO 3S(PGEKTHBHOCTH
M30JIMPOBaHHOE MenukameHTo3Hoe JieueHue B koHTposne CAJl, Al u 1] 3a cueT onTUMU3alUU COCTOSHUS
cuctemsl peryisiiuu. [lomydeHHbie JaHHbIE TO3BOJISIOT PEKOMEHI0BATh METOAUKY B KIIMHUUYECKYIO MTPAKTHKY.

K/IFIOYEBBIE CJIOBA: aptepuanbHas THIEpTEH3Us, Onoioruueckas ooparHas CBsi3b, BapuaOeIbHOCTh
CepJeYHOr0 pUTMa, METPOHOMHU3UPOBAHHOE JbIXaHHUE

hospitalizations and treatment in outpatient
INTRODUCTION clinic. Previous hospitalization in November
Arterial hypertension (AH) is a serious, 2013, after discharge ignored prescribed
debilitating disease, which is not only medical treatment. Current hospitalization due to
but also social and economic problem  complaints described above.
worldwide: about 45 % of adults aged from 25 Anamnesis vitae: Appendectomy in young
years old have high blood pressure, 74.3 % are  age. Tuberculosis, diabetes mellitus, STD, viral
aware about the disease, just 43 % are treated,  hepatitis, rheumatism, psychiatric diseases in
efficacy of the treatment is only 13 % [1].Key  the anamnesis denies. No pernicious habits. No
point of this disease is an imbalance of alcohol abuse. Heredity is uncomplicated. No
regulatory systems in the body with allergic reactions in the past.
predominance of the sympathetic nervous Status presence objectivus:  Patient's
system branch [2]. Low efficiency of overall condition is satisfactory, consciousness
pharmacotherapy boosted searching for non- is clear, position is active. Ectomorph body
drug methods [3]. Promising tool of adjunctive  type. Growth 175 cm, weight 68 kg, waist 90
therapy in patients with AH can be biofeedback  cm, BMI 22,0 kg/m?. Skin and visible mucous
(BFB) in the closed loop of paced breathing are pale-pink, clear. Peripheral lymph nodes are
under the control of heart rate variability (HRV)  not enlarged. Thyroid gland can’t be palpated.
parameters [4]. In these comparable cases we  Skeletal-muscular system without features.
want to show you effectiveness of this method  Respiratory system: clear lung sound during
in real clinical practice. percussion,  vesicular  breathing  during
auscultation  without  additional  sounds.
OBJECTIVE Cardiovascular system: heart rate is rhythmic,
Purpose of the research is to study the  tones are muffled, accent of the S2 on aorta. HR
effectiveness of biofeedback in a closed loop = pulse = 65 bpm. BP 150/95 mm Hg.
of heart rate variability and paced breathing in ~ Abdomen is normal in size, soft and painless
two comparable in all parameters patients with  during palpation. Liver under the edge of ribs

arterial hypertension in real clinical practice. arch, painless. No peripheral edema.
MATERIALS AND METHODS Patient 2
Patient 1 Male, 60 y/o, retired, lives in the city,
admitted to the hospital in October 2014.
Male, 64 ylo, retired, lives in the city, Complaints on admittance: episodic
admitted to the hospital in November 2014. increase of BP up to 150/90 mm Hg, usually in

Complaints on admittance: periodical  the morning, which followed by headache in
increase of BP up to 150/95 mm Hg, usually i frontal and temporal areas.

the morning, followed by headache in occipital Anamnesis morbi: Arterial hypertension

area and/or dizziness. _ _ since 1995 with maximum BP 155/95 mm Hg.
Anamnesis morbi: Arterial hypertension  ysyal BP 120/70 mm Hg. Multiple
since 2000 with maximum BP 155/95 mm Hg.  pogpitalizations and treatment in outpatient

Usual BP 120-130/70-80 mm Hg. Multiple
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clinic. Previous hospitalization in January 2014,
after discharge regularly took indapamide
2,5 mg in the morning. Current hospitalization
due to same complaints.

Anamnesis vitae: Right wrist joint fracture
in 1983. Tuberculosis, diabetes mellitus, STD,
viral hepatitis, rheumatism, psychiatric diseases
in the anamnesis denies. No pernicious habits.
No alcohol abuse. Heredity is uncomplicated.
No allergic reactions in the past.

Status presence objectivus:  Patient's
overall condition is satisfactory, consciousness
is clear, position is active. Ectomorphic body
type. Growth 170 cm, weight 60 kg, waist 84
cm, BMI 21,0 kg/m? Skin and visible mucous
are pale-pink, clear. Peripheral lymph nodes are
not enlarged. Thyroid gland can’t be palpated.
Skeletal-muscular system without features.
Respiratory system: clear lung sound during
percussion,  vesicular  breathing  during
auscultation  without  additional ~ sounds.
Cardiovascular system: heart rate is rhythmic,
tones are muffled, accent of the S2 on aorta. HR
= pulse 68 bpm. BP_ 150/90 mm Hag.
Abdomen is normal in size, soft and painless
during palpation. Liver under the edge of ribs
arch, painless. No peripheral edema.

INVESTIGATION PLAN IN
HOSPITAL

THE

Clinic blood count

Urinalysis

Biochemical blood test (bilirubin, ALT,
AST, glucose, creatinine, Na, K)

Lipid profile

Chest x-ray

ECG

Heart ultrasound with Doppler

Kidneys ultrasound with Doppler
Ophthalmologist consultation

INVESTIGATION RESULTS

Clinic blood count: indexes are in normal
range in both patients.

Urinalysis: indexes are in normal range in
both patients.

Biochemical blood test:
normal range in both patients.

Lipid profile: indexes are in normal range
in both patients.

Chest x-ray: normal in both patients.

ECG: patient 1: sinus rhythm, regular, HR
61 bpm, hypertrophy of myocardium of left
ventricle by  wave’s ratio  criterion;
patient 2: sinus rhythm, regular, HR 64 bpm,

indexes are in
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hypertrophy of myocardium of left ventricle by
wave’s ratio criterion.

Heart ultrasound with Doppler: patient 1:
hypertrophy of myocardium of left ventricle
(LV  posterior wall thickness: 12 mm,
interventricular septum: 11,8 mm), systolic
function is preserved (EF = 61 %); patient 2:
hypertrophy of myocardium of left ventricle
(LV posterior wall thickness: 12,3 mm,
interventricular septum: 12,0 mm), systolic
function is preserved (EF = 64 %).

Kidneys ultrasound with Doppler: patient
1. incomplete doubling of left kidney, micro
urolithiasis; patient 2: microurolithiasis.

Ophthalmologist consultation: patient 1:
angiopathy of retinal vessels of both eyes;
patient 2: Angiopathy of retinal vessels of both
eyes.

CLINICAL DIAGNOSIS

Patient 1: Arterial hypertension Il stage 1
degree, HF 0 stage, moderate additional risk.

Patient 2: Arterial hypertension Il stage 1
degree, HF 0 stage, moderate additional risk.

TREATMENT

Lifestyle modification: control
weight, diet, regular exercises.

Drugs therapy: perindopril 5 mg 1 time per
day in the evening, aspirin-cardio 100 mg in the
evening.

Non-drug therapy: patient 1 10
biofeedback sessions in the loop of paced
breathing under the control of heart rate
variability —parameters; patient 2 10
pseudosessions without inclusion of feedback
under the control of heart rate variability
parameters.

Biofeedback sessions were performed on a

of body

computer diagnostic complex
«CardioLab2009»  («XAl-Medica»)  with
additional custom module «Biofeedback»,

including software related audible and visual
breathing metronome and dynamic algorithm
for determining the current value of HRV
indices, changed under paced breathing
influence.

HRV parameters were estimated in slide
buffer for 1 minute through dynamic spectral
decomposition by fast Fourier transform of R-R
intervals sequence of lead | ECG records with
1000 Hz digitization frequency. All calculations
were conducted in real-time during 7-minute
biofeedback session. Power of low (V, up to
0,05 Hz), medium (L, 0,05-0,15 Hz) and high
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(H, 0,15-0,40 Hz) HRV parameters were
estimated, then they were transformed into two-
dimensional coordinate space with L/H and
V/(L+H) axes, which correspond to power of
sympathovagal and neurohumoral balances of
regulation [5].

During biofeedback session, initialization of
adaptation algorithm of biofeedback module
was conducted in first 2 minutes, when patient
breathe in his normal rhythm. After that for
each following minute exact frequency of paced
breathing was set through frequency
rearrangement  of  aural-visual  breathing
metronome. Adaptation algorithm consists in
automatic seeking of such frequency, when
current L/H and V/(L+H) values are maximally
approximate to optimum zone [6].

Efficacy of biofeedback was evaluated by
comparing the values of systolic, diastolic and
pulse blood pressure (SBP, DBP and PP,
respectively); BQI integral index — parameter

that reflects all qualitative changes of
biofeedback process: optimality (O, estimation
of farness of regulatory systems from optimal
state during whole period of session),
sensitivity (S, estimation of receptivity of
regulatory systems to paced breathing),
effectiveness (E, estimation of approaching
range of HRV parameters to optimal
physiological state during execution of optimal
bioreverse control algorithm) [7].

Statistical analysis of the results for each
subject was carried out using Microsoft Excel
computer software.

RESULTS AND DISCUSSION

Dynamic of SBP, DBP, and PP in both
patients on background of the treatment
presents in fig.1. During the same treatment in
both patients systemic biofeedback
implementation contributed to lower values
aforementioned indices.

SN SBP (patient 1)

mm Hg

WS DBP (patient 1)
PP (patient 1)

BN SBP (patient 2)

WS DBP (patient 2)
PP (patient 2)

Session Ne

Fig.1. SBP, DBP, and PP dynamic in both patients during the treatment

BQI index dynamic in both patients during
10 sessions presents in fig.2. Systematic
biofeedback sessions in patient 1 contributed
natural approximation of regulation to the
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optimal level, whereas in patient 2 it index
fluctuated within suboptimal level without
reaching the target level.
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Fig.2. BQI index dynamic in both patients during 10 days of treatment

Avrterial hypertension is the most common
chronic  disease  among  adults  [1].
Pharmacotherapy still does not allow to reach
optimum level of blood pressure in some
patients that stimulated the development of
non-drug methods of treating [3].

Biofeedback with a contour of HRV and
paced breathing is one of the promising
methods for increase of blood pressure
controllability [4]. Supplement of standard
pharmacotherapy by biofeedback sessions in
closed loop of HRV and paced breathing is
significantly better than isolated drug treatment
in the control of SBP, DBP and PD due to
optimization of regulatory systems' state. The
effectiveness of biofeedback in a closed loop of
heart rate variability and paced breathing allows
us to recommend it as a component of complex
therapy for patients with arterial hypertension.
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POLYCYTHEMIA VERA AN EXAMPLE OF A CLINICAL CASE
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The article concerns a clinical case management of patients with polycythemia vera. The data are given
from the laboratory and instrumental diagnostic methods, clinical diagnosis, selection of the optimized

treatment and modification of the habit of life.
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ICTUHHA IMOJINUTEMIA HA TPUKJIAAL KJITHIYHOTI'O BUITAIKY
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Po3rnsHyTO KITIHIYHWMIA BUIAMOK BEICHHS TMAllieHTa 3 ICTUHHOIO mouinuTeMiero. HaBeneni maHi
a00paTOPHUX Ta IHCTPYMEHTAIBHUX METOMIB JOCHIKCHHS, ONKICaHa IarHOCTHKA, MOCTAHOBKA KIIIHIYHOTO
JiarHo3y, BUOIp ONTHMabHOT TAKTHUKH JIIKYBaHHS Ta MOAMQIKALisl CTIOCO0Y JKUTTSI.

KJIFO490BI CJIOBA: icTuHHa TIONIIMTEMIsl, BTOPHHHA apTepiallbHa TinepTeH3is

HNCTUHHASA NOJTUIUTEMUSA HA ITIPUMEPE KNIMHUYECKOI'O CJIYYASA

1 2 1 1
Tomuna E. E.”, Kamenckasn 3. IL.°, /Iebeouney I1. B.”, Tomax B. B.
1XapLKOBCK1/Iﬁ HaIMOHAJIBHBIN yHHBepcuTeT nMeHu B.H. Kapasuna, r. XapskoB, Ykpanna
2 . .
I'JIITY LlentpansHast KIMHUYECKast OOIbHUIA «YKP3aJi3HUII», I'. XapbKOB, Y KpauHa

PaccMoTpeH KIIMHUYECKHUH ciyyall BeJeHUs MallMeHTa ¢ UCTMHHOM nonuuureMuei. IlpuBenensl 1aHHbIE

J'Ia60paT0pHBIX U  HUHCTPYMCHTAJIbHBIX METOAOB HCCICAOBAaHUA, OIIKMCaHA JAHWArHOCTHKA,

IIOCTaHOBKa

KIIMHUYCCKOr'o aAuarHosa, BbI60p OIITHUMAaJIbHOM TaKTHUKH JICUCHHS U MOI[I/I(I)I/IKEI].[I/IH 06p333 JKU3HU.

KIIFOYEBBIE C/IOBA: vctiHHas NOJULUTEMHUsI, BTOpUYHAs apTepUuaabHasi TMIEPTEH3US

INTRODUCTION

Polycythemia vera or erythremia, Vaquez
disease — is a chronic  neoplastic
myeloproliferative disorder with bone marrow
involvement on the cell level, precursor of
myelopoesis, characterized by the unbounded
proliferation of all three hematopoietic
lineages, which predominantly are erythroid
and megakaryocytic, granulocytic in a smaller
extent [1, 2].

The disease is quite rare: 0,5-1,7 cases per
100,000 in full set population [3].

The main difficulty and danger pose that the
disease is most commonly developed over the
years (an average of 15 —20years) with a
gradual increase of symptoms, that all this time
has not been specific to such a disease. This

© Tomina E. E.*, Kamenskaya E. P.%,
Lebedynets P. V.!, Tomakh V. V., 2015

leads to the late diagnosis and treatment, which
results in the reduced quality of life of the
patient. That poses a danger of the squeal
occurrence, such as: myocardial infarction, the
stroke, the syndrome of the disseminated
intravascular coagulation and others [1-3].

Thus, such factors necessitate early
detection of polycythemia vera cases and their
forehanded treatment. This article focuses on
one of such cases.

CLINICAL CASE

The patient 1., a man born in 1983, was
admitted to the CCH UZ cardiology
department in October, 2013 with complaints
about general weakness, periodic headache of
pressing nature, often perceiving in the
temporal regions and accompanied by noise in
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the ears; dizziness accompanied by the
increased blood pressure; pains in chest of
compressive, heating character  without
irradiation and dependence on any physical
activity, compensated spontaneously after 5-10
minutes of its occurrence.

HISTORY OF DISEASE

Such complaints for the first time occurred
in the spring of 2013. In October 2013 at a
time when emerged intense headache, it had
been registered the increasing numbers of the
blood pressure to 180/110 mm Hg , that was
the reason why he had been hospitalized in one
of the city hospitals. Received therapy:
magnesia, Dibazolum tablets without any
positive effect. By agreement, the patient was
transferred to Ukrainian railway central clinical
hospital (CCH UZ) cardiology department for
further examination and treatment.
Additionally cases of nosebleeds on a
background of normal blood pressure were
diagnosed.

ANAMNESIS VITAE

Leads a healthy lifestyle, patient does not
smoke or drink, getting enough nutrition, has
good living conditions. Grew and developed
according to the sex and age. There are no
injuries and surgical operations occurred in the
past. In the childhood suffered the chickenpox.
Hereditary and allergic anamneses are not bur-
dened. Viral hepatitis, tuberculosis, venereal
diseases, diabetes mellitus, HIV are absent.

PHYSICAL EXAMINATION

General condition is satisfactory,
conscience is clear, position is active. The
body type is normosthenic. Skin is clean,
normal colored, without any scars, traces of
scratching and wvenous lakes, moderate
hyperemia of the cheeks is observed, visible
mucous membranes of pale pink color,
derivatives of the skin are without any visible
changes. There is no edema. Subcutaneous fat
tissue is developed satisfactorily, uniformly,
respectively to the sex and age. Peripheral
lymph nodes are not enlarged, with normal
consistency. Thyroid gland isthmus is palpable.
Musculoskeletal system is without any
singularities. Auscultation over the lungs is
clear, vesicular breathing. The heart rhythmical
sounds are clear, heart rate - 67 beats/min,
blood pressure - 150 /90 mm Hg. Abdomen is
normally sized, soft and painless. Liver and
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spleen remain impalpable. Tapping symptom is
negative on both sides.

REFERRAL DIAGNOSIS

Somatoform autonomic dysfunction

RESULTS OF LABORATORY AND
INSTRUMENTAL DIAGNOSIS

All the represented testing was conducted
on the basis of CCH UZ in October, 2013.

Complete blood count: polychromemia
179 g/L, erythremia 5.67 x 10%/L, increased
hematocrit 51.1, other indices are within
normal limits.

Biochemical analysis of blood: im-
perceptible hypercholesterolemia 5.62 mmol/L,
other indices within normal limits.

Electrocardiography (ECG) showed regular
sinus rhythm, heart rate (HR) 73 beats per
minute, axis deviation to the left.

Veloergometry: the total amount of work
done 5508 kgf (54.02 kJ), the power load
maximum proposed 150 V, complaints during
the test of general fatigue, the reason for
stopping is the achievement of submaximal
heart rate , during the trial and recovery period
the ECG did not show any coronary
insufficiency. The test is negative.

Holter ECG and blood pressure monitoring:
monitoring showed regular sinus rhythm with
average HR 73 beats per minute, paroxysmal
arrhythmias and any ischemic changes are not
diagnosed. During the day and the night
indices of systolic blood pressure and diastolic
blood pressure are typical for normotension.
Average BP is 108/64 mmHg.

Echocardiography: abnormal chord were
diagnosed in the left ventricular, myocardial
hypertrophy of the left ventricular, no akinesia
zones have been identified, the indicators of
myocardial contractility of the left ventricle are
saved.

Ultrasound of the kidneys, adrenal glands
and bladder: increased blood flow velocity in
distal thirds of the renal arteries.

Check ultrasound of the renal arteries
showed no clear data of the significant
dopplerographic hemodynamic narrowing of
the renal arteries on both sides.

Ultrasound of the thyroid gland: increased
echogenicity, diffuse changes in the thyroid
gland.

Ultrasonography of the abdomen: diagnosed
liver and pancreas diffuse changes.



Consultation of neurologist: Dysfunction of
autonomic nervous system.

Has been carried the brain magnetic
resonance imaging (MRI): MRI of the brain
did not diagnose any organic pathology.

RECOMMENDATIONS FOR FURTHER
EXAMINATION

Complete blood count with the diagnosis of
serum erythropoietin (in favor of polycythemia
vera there would be indicated the plethora on
the background of normal or even low
concentration of serum erythropoietin).

Determination of blood oxygen saturation
for diagnosing with secondary erythrocytosis
(in favor of polycythemia vera there would be
indicated normal blood oxygen saturation -
more than 92 %).

Determining whether a mutation V617F
persists in the gene JAK2, which is etiological
factor of polycythemia vera. Consultation with
the hematologist to clarify the diagnosis [4].

Lipidogram.

Thyroid panel determination of TSH, T3,T4
[5, 6].

BASIC CLINICAL SYNDROMES

e Pletorhycal: erythrocythaemia, arterial
hypertension, headaches.

e Hyper blood viscosity with the
microcirculation disorders: anginal aches and
headaches.

CLINICAL DIAGNOSIS

First stage of polycythemia vera: of a few
symptoms up to 5 years [2, 3].

Secondary arterial hypertension, Il stage -
with the presence of objective evidence of
target organ damage without symptoms on
their part or dysfunction - left ventricular
hypertrophy, moderate 3 degree hypertension
with systolic figures of blood pressure between
160 and 179 mm Hg, heart failure is absent [7].

CASE MANAGEMENT

At one of the hospital’s department, before
the establishing diagnosis, the patient has been
treated as follows:

1. Noliprel (perindopril arginine
indapamide) tab. 1. morning 5/1.25mg.

2. Pentilin (pentoxifylline) 5.0 ml / in cap.

3. Eufillin 5.0 ml of 2 % + 50 % Analginum
2.0 ml / cap.

4. Noobut (Phenibutum) 250mg, 1 tab. 2
times a day.

+
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5. Lysine aescinat 0.1 % 5.0 ml / intven.
drip.

6. Relaxil (hydroalcoholic extract of dry
valerian 0.8 % + dry mint peppermint + Melissa
extract dry) 1 capsule (0.125/ 0.025/ 0.025) 2 t
/d.

7. Psychotherapy.

8. Therapeutic exercise.

9. Physiotherapy.

RECOMMENDATIONS FOR TREAT-
MENT AFTER DIAGNOSIS

1. Bloodletting (phlebotomy): effusion of
200-300 ml, every day or every second day to
achieve the target hematocrit level - 0.42-0.45.

2. At run time of phlebotomy - taking
aspirin (100 mg / day).

3. Angiotensin converting enzyme inhibitor
(perindopril) 2 mg/day under the control of
blood pressure (at home), after 2 weeks-
checking visit to correct the dose.

Due to a significance of combination of
various risk factors on the development of
disease, a term risk factors has been accepted
for general use instead of a singular risk factor
term. To evaluate the effect of risk factors on
the prognosis, the course, and the outcomes of
the disease, it is important to introduce a global
index as an integral measure [8].

RECOMMENDATIONS FOR LIFESTYLE
MODIFICATION

Bring in the diet following principles of
sensible nutrition:

1. Reduce intake of fats by one-third,
mainly due to saturated ones.

2. Increase mono- and polyunsaturated
fatty acids in nutrition.

3. Increase consumption of fruits and
vegetables, rich in potassium and magnesium.

4.  Limit the usage of salt.

Aerobic exercise of moderate intensity:

jogging, swimming, cross-country skiing,
biking.
PROGNOSIS

Polycythemia vera is a chronic disease,
hence the prognosis relatively recovery is poor.
But considering the detection of the disease at
early stages, as well as previously initiated
treatment, the prognosis for the patient’s life is
favorable. It should be mentioned that without
any treatment mortality within 18 months after
the diagnosis of the disease is about 50 %. With
adequate and timely therapy the median
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survival exceeds 10 years, the patients of young
and middle-age — several decades.

The most common cause of death is
thrombosis, the second by importance -
complication of myeloid metaplasia with the
transition of the disease in leukemia, therefore
the further case of the patient is to be directed

concerning these two aspects. For the first it is
disaggregated control therapy of thrombosis
and it’s further consequences. For the second
case, unfortunately, at this stage there is taken
no precaution, though timely started treatment
will provide a benign clinical course of the
disease [1-4].

REFERENCES

1. Vorobyov A.l. Guide to Hematology / A.l. Vorobyov. — M.: Newdiamed, 2003. — 247 p.

2. Spivak Jerry L. Polycythemia vera: myths, mechanisms, and management / Jerry L. Spivak // Blood. —
2002. — Ne 100 (13). — P. 4272-4290.

3. Mamayev N.N. Hematology / N.N. Mamayev. — M.: SpecL.it, 2008. — 558 p.

4. Girodon F. Presence of Calreticulin Mutations in JAK2-Negative Polycythemia Vera / F. Girodon, J.
Broseus, J.-H Park-Alexandre et.al.// Blood. — 2014. — Ne 124 (21). — P. 1819.

5. Ayalew T. Polycythemia vera and essential thrombocythemia: 2013 update on diagnosis, risk-
stratification, and management // T. Ayalew. — American Journal of Hematology. — 2013. — Ne88. —
P. 507-516.

6. Passamonti F. How I treat polycythemia vera / F. Passamonti // Blood. — 2012. — Ne 120(2). — P. 275-285.

7. ESH/ESC Guidelines for the management of arterial hypertension: The Task Force for the management of
arterial hypertension of the European Society of Hypertension (ESH) and of the European Society of
Cardiology (ESC) // Journal of Hypertension. — 2013. — Vol. 31, Is. 7. — P. 1281-1357.

8. Yabluchanskiy M. I. Internal Diseases: The Time Of Global Somatic Risk / M. I. Yabluchanskiy, A. M.

Yabluchanskiy, O. Y. Bychkova et.al. // The Journal of Kharkiv V. N. Karazin® National University,
Series «Medicine». — 2013. - Ne 1044 (25). — P.5-7.

62


http://www.ncbi.nlm.nih.gov/pubmed/22611155
http://yadoc.ru/downloads/journal/2013/1044_25/1.pdf

Series «Mediciney. Issue 29

UDC 616-035/9

TREATMENT OF ARTERIAL HYPERTENSION AND QTc
INTERVAL DURATION THROUGH CLINICAL PRACTICE

Tselik N. E., Shevchuk M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

This clinical case presents the treatment of arterial hypertension (AH) with improvement levels of daily
average blood pressure (BP) in comparison with the initial level at the background of increasing the
proportion of elongated corrected interval QTc and a violation of the average daily profile. The patient K.
receiving ramipril in the morning 5 mg and 10 mg evening after 3 months during the control of daily
monitoring of BP and ECG there is a decrease of average daily SBP and DBP daily average. Normalization of
the average daily profile of DBP from «excessive degree of nocturnal BP reduction «in the» normal degree of
nocturnal BP reduction». At the same time, however, there is an increase in the number of episodes of
lengthening the interval corrected QTc and increase the proportion of elongated corrected interval QTc as
well as the conversion of the average daily profile SBP «excessive degree of nocturnal BP reduction» in the
«insufficient degree of nocturnal BP reduction», which increases the risk of acute cardiovascular events and
requires further adjustment of therapy. This case demonstrates the individual patient's response to
antihypertensive therapy in view of increased psycho-emotional stress associated with the specifics of her
work.

KEY WORDS: arterial hypertension, ambulatory blood pressure monitoring, ECG monitoring, the
insufficient degree of night BP decrease, excessive degree of nocturnal BP reduction, normal degree of
nocturnal BP reduction

TEPAIIISA APTEPIAJIBHOI I'IEPTEH3II I TPUBAJIICTH IHTEPBAJIY QTc YEPE3 KJITHIYHY
IHPAKTHUKY

Ilenik H. €., Illesuyk M. 1.
XapbKoBcKill HallioHanbHUiT yHiBepcuTeT imeHi B.H.Kapasina, M. XapbkiB, Ykpaina

OmnrcaHo KITiHIYHANA BHIAAOK TEparlii TNepTOHIYHOT XBOPOOH 3 MOJIMIICHHIM CEpeIHBOIO000BHX PP
AT mOpiBHSHO 3 MOYATKOBMM piBHEM Ha TJI MiIBHIICHHA HHTOMOI Baru IOJOBXXEHOTO KOPHIOBAHOTO
irTepBay QTc i mopymeHHsIM cepeqHpoH000Boro podimto. Y namienTku K. Ha (oHI mpuiioMy paMinpuiy
10 mr BpaHmi i 5 Mr BBeUepi yepe3 3 MicsIli IpH IPOBEIECHHI KOHTPOIBEHOTO T000BOTO MOHITOpYBaHHS AT Ta
EKI' Bim3HauaeThcst 3HIDKeHHsT cepenabogoboBoro CAT i1 cepemapomoboBoro JIAT. Hopmamizamis
cepeanbonoboBoro npodimo JAT 3 «HagmipHOro HiuHOTO 3HIKEHHS AT» 10 «HOPMANBHOIO CTYIEHIO
HiuHOTO 3HIKeHHS AT». Ilpm mpomy, mpore, BiA3HAYA€ThCS 3OUTBIICHHS YHCIA EMi30[iB MOJOBKCHHS
KkopuroBaHoro iHtepBaiay QTc i miABUIIEHHS MHTOMOI Bard MOAOBKEHOr0 KopurosaHoro intepsany QTc, a
TaKoX KOHBepTalis cepenubonoboBoro mpogimo CAT 3 «HagMipHOro HiYHOro 3HIDKeHHS AT» 10
«HEIOCTaTHBOTO CTYIIEHIO HIYHOTO 3HMKEHHS AT», 0 301IbIIye PU3UK TOCTPHUX CEPLEBO-CYANHHUX MOJIH 1
BHUMAarae TMOAaNbInoi Kopekmii Tepamii. JlaHWA KIIHIYHHHA BHIIQJOK JEMOHCTPYE IHAWBITyaJdbHY BiIIIOBiIb
Mali€HTKH Ha TIMOTEH3MBHY TEPallilo 3 ypaxyBaHHSM IiIBUIICHOTO ICHXOEMOLIHHOTO HAaBaHTaXKeHHS, IO
NOB's13aHO 31 crenudikoro 1 podoTH.

K/IFIO490BI C/IOBA: rineproHidyHa XxBopo0a, 1000Be MOHITOPYBaHHSI apTEpiaIbHOIO THCKY, 100O0BE
moniTopyBanHsa EKI', HeocTaTHs cTymiHb HiuHOTO 3HWXEHHA AT, HaAMIIKOBAa CTYMIHB HIYHOTO 3HW)KEHHS
AT, HOopMasnbHa CTyMiHb HIYHOTO 3HIWKEHHS AT

TEPAIIASI APTEPUAJIBHOM T'MIEPTEH3UH U TPOJIOJIKUTEJABHOCTh HHTEPBAJIA QTc
YEPE3 KIMHUYECKYIO IPAKTUKY

Henuxk H. E., Illeeuyx M. H.
XapbKOBCKHI HaITMOHAIBbHBINA yHUBepcuTeT MeHu B.H. Kapasuna, r. XaprkoB, YkpanHa

OnucaH KIMHUYECKUH Cilydail Tepanmuy TUIEPTOHUYECKOW OOJE3HM C YJIy4IICHHEM CPEAHECYTOUHBIX
midp A/l mo cpaBHEHHMIO C HCXOJHBIM YPOBHEM Ha (DOHE IOBBIILICHMS YAEIBHOTO BECa YAJIMHECHHOTO
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KoppurupoanHoro uurepsana QTc u HapymieHust cpeanecyrouHoro npoduis. ¥ nanuentku K. Ha ¢one
npuema pamunpuia 10 Mr yrpoM u 5 Mr BeuepoM uepe3 3 Mecslia IpU NpoBeIeHUH KOHTPOJIbHOTO CYyTOYHOTO
MonutopupoBanus AJ[ u OKI' ormeuaercst cHmxenue cpeanecyrounoro CAJl u cpeanecyrounoro A/l
Hopmanuzanus cpegnecyrounoro npodust JAJ] ¢ «upeamepHOro HOYHOro CHIKEHHUst AJ]» 10 «HOpMaNbHOM
cTeneHu HoYHoro cHikeHust AJl». IIpu 3ToM, ogHaKo, OTMEUaeTCs yBEINYEHUE YHUCIIA SMU300B YIMHEHUS
KoppurupoBaHHoro uHreppaga QTc u mOBBINIEHHE YAEIBHOIO Beca YUIMHEHHOTO KOPPUIHMPOBAHHOTO
unrepBana QTc, a Taxke KoHBeprauusi cpeaHecyrouyHoro npoduns CAJl ¢ «4pe3MEepHOro HOYHOTO
cHIbkeHus AJl» 10 «HEZOCTaTOYHOH CTENEeHM HOYHOIO CHIDKEHUs AJl», 4TO yBeIMYMBAET PHCK OCTPBIX
CEep/ICYHO COCYIMCTHIX COOBITHIT M TpeOyeT nabHeleil KoppeKuuy Tepanuu. JlaHHbIi KITMHUYECKHH cirydai
JIEMOHCTPHPYET MHAUBHUAYANbHBIM OTBET MALIMEHTKH HAa TMIOTEH3UBHYIO TEPAlMIO0 C YYETOM IOBBIIIEHHON
TICHX03MOLMOHAIIBHOTO HAarpy3KH, YTO CBS3aHO CO CIIeHU(HUKOHN ee paboThI.

K/TIOYEBBIE CJ/IOBA: runepToHuYeckas OOJI€3Hb, CYTOYHOE MOHUTOPHPOBAHUE apTePHATIHLHOTO
JaBJICHUs, cyTouHOe MoHuTOpupoBanue DKI', HemocTaToYHAas CTENICHh HOYHOTO CHIKEHUs AJl, n30pITOUHAS
CTENeHb HOYHOTO CHIDKeHUs Al

Periodical strong compressive pain in the
INTRODUCTION middle and lower third of the sternum, burning

The duration of the QTc interval is not just  sensation associated with psycho-emotional
electrophysiological phenomenon, but the most  stress and without connection with food intake.

important parameter characterizing the electric Periodical hunger pains. Bitterness in the
systole of the heart [1]. Its shortening and  morning, heaviness in the right upper quadrant.
lengthening reflect gross violations of the History of the disease: first time high

heart, which are associated with the risk of  blood pressure (BP) was mentioned in 1995
severe clinical syndromes including sudden during second pregnancy. For 16 years BP
cardiac death. Its reaction to the drug candidate  control was absent. In 2011 was fixed high
determines be it so or not. blood pressure after a strong stress. Maximum

Clinical practice has deal with real patients, level was 180/110 mmHg. Treatment in day
each of which can respond and responds to the hospital: ramipril 5 mg, bisoprolol 2,5 mg,
already approved and included in the standard polokard 75 mg, mildronate 5,0 ml.

of care drugs, and these reactions may differ Until July 2014 she was not treated.

materially from those anticipated according to ~ Sometimes she registered increasing of blood

instructions attached to it. pressure to 160/100 mmHg. Periodically taking
That this is so, and that in clinical practice, ramipril 5mg in the morning.

the physician is obliged to rely not on the Life history: born in a large city, second

instructions but on patient's response to drug child in the family. Sexual development is

was demonstrated by our clinical case. according to her age. Start working in 17 years

old. Working and living conditions are
CLINICAL CASE satisfactory. The nature of the work is

Patient K., 50 years old, lives in Kharkiv, associated with increasing of emotional load.
works as supervisor in  extracurricular Lifestyle is satisfactory. Married. Has 2
institutions for over 15 years. children.

Complaints during the initial Postponed diseases: chickenpox, measles,
examination:  recurrent headaches with mumps, cold, tonsillitis, acute bronchitis,
pressing nature often in the occipital region  pneumonia, primary varicose expansion of
against the backdrop of increasing blood right saphenous wvein, chronic cholecystitis,
pressure to 160/90 mmHg, associated with cholelithiasis, esophagitis.
emotional stress or weather condition. Injuries are denied. In 1996 was removed

Constant tinnitus, which get worse in the  uterus with appendages due to bleeding during
middle of the day. Periodical pressing pain in  second delivery.

the heart after emotional stress without Tuberculosis, viral hepatitis, sexually
irradiation, accompanied by numbness of the  transmitted diseases are denied.
left hand fingers. All symptoms are relieved by Family history of diabetes mellitus, cancer,

exercise (walking). Drug therapy is not  mental illness, tuberculosis is not burdened.
accepted.
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Mother in 19 years old was operated
because of thyroid goiter, she has AH for 20
years. Her mother, grandmother and aunt on
the maternal line suffered from acute ischemic
stroke. Mother suffered from malaria in
childhood.

Her father had chronic gastritis with low
acidity. In 65 years old 2/3 of the stomach was
removed due to polyps. More than 50 years he
smoked about 2 packs of cigarettes a day,
drank alcohol. Blood pressure was low.

Allergic anamnesis is not burdened.

She does not have bad habits.

Objective examination: general condition
was relatively satisfactory. Skin and visible
mucous membranes was clean, normal in color.
Peripheral lymph nodes were not enlarged.
Weight gain: weight - 95 kg, height - 164 cm,
BMI - 35.3, waist - 103cm.

Heart sounds were muffled, rhythmic,
accent of 2 tone on the aorta, heart rate - 86
beats/min, BP - 150/100 mmHg. In the lungs
was vesicular breathing. Tongue was clean,
damp. Abdomen was soft on palpation,
painless, increased in size due to the
subcutaneous fat. There was moderate pain in
the thoracic region of the spine during
palpation.

Symptom effleurage on the lumbar region
was negative on both sides. Physiological
functions were normal. Peripheral edema did
not present.

CVD risk factors: overweight, family
history of cardiovascular disease in mother.

SPECIAL INVESTIGATIONS

Complete blood count (24/10/2014): all
figures were in normal range.

Urinalysis (10/24/2014): all figures were in
normal range.

Biochemical analysis indicators
(09.07.2014) were in normal range, except
blood sugar - 5.69 mmol/L (normal 3.33 -
5.55 mmol/L).

Glycosylated Hb (24.10.2014g.) was 6.4
mkmol fructose/g Hb (normal rate 3.5 - 7.0
mkmol fructose/g Hb).

Glucose tolerance test (20.03.2015g.):
glycaemia on empty stomach - 6.16 mmol/L
(venous blood); 2 hours after glucose load -
7.47 mmol/l.

In lipid profile (10/24/2014) was noted
increasing level of total cholesterol, low
density lipoprotein (LDL), atherogenic factor,
and decreasing of high-density lipoprotein
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(HDL). The results are summarized in table 3.
The risk of fatal cardiovascular event
according to SCORE scale is 1 %.

Ultrasound of the heart (08/10/2014): left
ventricular hypertrophy (LVMH), additional
chord in the apical segment of the left
ventricle, ejection fraction (LVEF) — 57 %
(normal rate 55 — 80 %).

Ultrasound of abdomen and Kkidneys
(11/06/2013): cholelithiasis (calculus to 5 mm
in diameter), uric acid diathesis.

Fibrogastroscopy (11/06/2014):
gastritis, surface duodenopathies.

ECG (02/10/2014): sinus rhythm, right,
heart rate - 76 beats/min, electrical axis of
heart was horizontal, moderate signs of left
ventricular hypertrophy were present. The
length of the waves on ECG were P - 114 ms,
PQ - 146 ms, QRS - 84 ms, QT - 392 ms, QT
corrected (QTc) - 442 ms.

On the basis of home blood pressure
monitoring for 3 weeks (from 10.10.2015 to
03.11.2015) the average figures of BP in the
morning were from 140/100 mm Hg up to
160/110 mm Hg, on the evening — from 130/90
mm Hg up to 150/110 mm Hg. Taking into
account these home monitoring for patient was
assigned ramipril 5 mg in the morning and
5 mg in the evening.

Daily monitoring of ECG and blood
pressure (05/11/2014) [2-4].

During the daily monitoring, average figure
of BP was 144/85 mm Hg and heart rate - 81
beats/min. Elevated systolic blood pressure
(SBP), more than -135 mmHg in the daytime
and 120 mmHg at night was during 68 % of the
daily monitoring time, including 80 % in the
daytime and 27 % at night. Normal SBP was in
31 % of the daily monitoring, 20 % in the
daytime and 67 % at night. Elevated diastolic
blood pressure (DBP), more than 85 mmHg in
the daytime and 70 mmHg at night was
recorded over 60 % of daily monitoring time,
including 68 % in the daytime and 33 % at
night. Normal DBP was in 40 % of the daily
monitoring time, including 32 % in the
daytime, 67 % at night. Reduction degree of
blood pressure at night above normal, SBP -
23,1 % - «overdipper» [5], DBP - 23.8 %
(normal 10-20 %) in background of using
ramipril 5 mg in the morning and 5 mg in the
evening. Results of ABPM presented in
table 1, 2.

During ECG monitoring average heart rate
was 76 beats/min (day - 84 beats/min, night -

catarrhal
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65 beats/min). It has been recorded 156
episodes of sinus tachycardia, total duration - 3
hour 6 min (153 in daytime and 3 at night) with
average heart rate in an episode of 97
beats/min and maximum heart rate to 139
beats/min during daytime hours (14:25:55) at
the end of the meal. Minimum heart rate was
51 beats/min in the early morning hours
(6:35:55). Most episodes of tachycardia were
an adequate response to emotional and physical
stress and were registered in the period of
wakefulness. Circadian index was in the
normal range - 1,30. During the period of
observation in sinus rhythm was registered
single ventricular extrasystoles, total number -
17 and single supraventricular arrhythmias,
total number - 13. Episodes of ST-segment
depression with total duration of 21 minutes
were registered. During the day (14:28:45), at
the end of the meal, on the background of an
episode of tachycardia (heart rate -
118 beats/min) an episode of ST segment
depression (-147mkV) during 12 min 30 sec
was registered. It was recorded 26 episodes of
lengthening corrected QTc interval, which
occupying 32 % of the registration period time.
The average length of corrected QTc was 434
ms. Episode of maximum QTc (480 ms) was in
19:00:15 during 7 minutes (in time of cooking)
and an episode of the maximum duration of
QTc prolongation to 477 ms was in 00:38:15
during 41 min 30 sec with heart rate -
75 beats/min.

CLINICAL SYNDROMES

Obesity, 1l degree. Hyperlipidemia lla.
Impaired glucose tolerance.
Syndrome of arterial hypertension with

night blood pressure reduction, type
«overdipper», 2 stage, 2 degree, high risk.
Syndrome of acquired QTc interval

prolongation.
Syndrome of primary saphenous varicose
veins in right leg.

GERD syndrome: chronic non-erosive
esophagitis, remission.
Cholelithic syndrome. Chronic

cholecystitis, clinical remission.
CLINICAL DIAGNOSIS

Arterial hypertension, 2 stage, 2 degree,
high risk. LVMH. Syndrome of acquired QTc
interval prolongation. HF O degree. Obesity, Il
degree. Hyperlipidemia Ila. Impaired glucose
tolerance. Chronic  cholecystitis, clinical

66

remission. GERD: chronic  non-erosive
esophagitis, remission. Primary saphenous
varicose veins in right leg.

THERAPY

Ramipril 10 mg in the morning and 5 mg in
the evening, atorvastatin 5 mg per day [6-7].

On the basis of the identified data changes
ABPM and ECG (table 1 and 2; fig. 1a, 2a),
taking into account the level of SBP night
reduction: 20,6 %, «overdipper» (> 20), and
DBP night reduction: 22, 1 %, «overdipper»
(> 20), with insufficient reduction of blood
pressure during the day, dose of ramipril in the
morning was increased to 10 mg, in the
evening dose was remained on 5 mg.

REPEATED EXAMINATION

Repeated examination (11.03.2015) of
ABPM and ECG (table 1 and 2; fig. 1b, 2b).

During the daily monitoring, average BP
level decreased from 144/85 mmHg to 136/81
mm Hg to and heart rate - from 81 to 73
beats/min. SBP value remained high for 57 %
(initial value — 68 %) of the daily monitoring
time, including 57 % of daytime (initial value —
80 %) and 58 % at night (initial value — 27 %),
maximum HR during the day - 96 beats/min.
Normal SBP during the whole period of
monitoring was registered in 43 % (initial
value — 31 %), 43 % in daytime (initial value —
20 %), 42 % at night (initial value — 67 %).
Increasing of DBP was over 49% (initial value
— 60 %) of daily monitoring time, including
41 % in daytime (initial value — 68 %) and
68% at night (initial value — 33 %). Normal
DBP during the day was in 59 % (initial value
— 67 %), at night — 32 % (initial value — 67 %).
Degree of BP reduction at night was below
normal, SBP - 9,2 % - «nondipper» (> 0 and
< 10), DBP in the normal range was in 12.7 %
(normal 10-20 %) on the background of
ramipril 10 mg in the morning and 5 mg in the
evening. Transition of SBP from «overdipper»
(20,6 %) to «nondipper» (9,2 %), and DBP
from «overdipper» (22,1 %) to «dipper»
(12,7 %). It remains insufficient degree of BP
reduction most likely due to sleep disorders
(patient woke up twice at night from 01 hour
40 min to 02 h 30 min and 04 hour 10 min to
04 hour 40 min on the background of increased
emotional state).

During ECG daily monitoring (11.03.2015),
average HR was 72 beats/min (79 beats/min in
daytime, 62 beats/min at night). Maximum HR



was 120 beats/min in the morning, minimum
HR - 47 beats/min in the early morning hours
(5:17:35). Circadian index was 1,27. Increasing
the numbers of QTc corrected elongation
episodes to 77 from 26 and average duration
QTc to 442 (previous - 434) ms, QTc above
normal was registered in 56 % (previous —
32 %). Increasing of maximum QTc interval
prolongation and indicators with maximum
period of QTc interval prolongation. Episode

Series «Mediciney. Issue 29

with the maximum QTc interval prolongation
was 496 ms with total duration - 17 minutes
30 seconds, HR in episode was 83 beats/min
(previous QTc was 480 ms with total duration
of 7 minutes) and episode with maximum
period of QTc interval prolongation - 1 hour
18 min 00 sec with interval prolongation to
479 ms, HR in episode was 65 beats/min
(1:06:15), (previous - QTc - 41 min 30 sec with
interval prolongation — 477 ms (00:38:15)).

Table 1
The results of ABPM during daytime hours (07:00 - 22:00)

Indicat Observation stages Standard

naicators 05.11.14 11.03.15 andards
Avg. SBP 151 mmHg 139 mmHg >90 and <135
Avg. DBP 90 mmHg 82 mmHg >60 and <85
Time index of SBP 78,2% 44.8% <15
Time index of DBP 64,2% 26,2% <15
VAR1 SBP 19,7 mmHg 15,1 mmHg <15
VAR1 DBP 10,1 mmHg 12,0 mmHg <14

Table 2
The results of ABPM during night hours (22:00 - 7:00)
) Observation stages

Indicators 051114 11.03.15 Standards
Avg. SBP 120 mmHg 127 mmHg >80 and 120
Avg. DBP 70 mmHg 73 mmHg >50and <70
Time index of SBP 33,7 % 47,4 % <15
Time index of DBP 20,9 % 31,9 % <15
VAR1 SBP 13,1 mmHg 13,9 mmHg <15
VAR1 DBP 16,7 mmHg 9,0 mmHg <12
Degree of nocturnal SBP 20,6 % 9.9 o di > 10 and <20
reduction «overdipper» ,2 Yo«nondipper» an

0,

Degre(_e of nocturnal DBP 22’1. & 12,7 % «dipper» > 10 and <20
reduction «overdipper»
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Fig.1la. Daily changes of SBP, DBP and HR (05/11/2014)
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Lipid profile has been improved during the
second investigation (table 3).

Against the background of therapy in
3 months average daily SBP reduction from
143 mmHg to 136 mmHg and average daily
DBP reduction from 85 mmHg to 81 mmHg
was observed. Normalization of average DBP
daily profile from «overdipper» to «dipper». At
the same time, however, increasing the number

Series «Mediciney. Issue 29

episodes to 77 from 26 and increasing the
proportion of elongated QTc corrected interval
to 56 % against — 32 %, and conversion of the
average SBP daily profile from «overdipper»
to «nondipper» was detected. This condition
contributes to the development of acute
cardiovascular events, and therefore requires
correction therapy. Our changes: ramipril 5 mg
in the morning and 5 mg at night, melatonin

of QTc corrected interval prolongation 3 mg 30 minutes before bedtime.
Table 3
Indices of lipid spectrum
Indices Results Results Norm
24.10.14 12.02.15 (in Sl units)
3,0 -5,2 mmol/l - no risk
Total cholesterol 6,2 5,6 5,2 - 7,8 mmol/l — conditional risk
> 7,8 mmol/l — high risk
Triglycerides 1,34 1,79 < 2,3 mmol/l
> 1,68 mmol/l - no risk
HDL 1,18 1,91 1,15 — 1,68 mmol/l — conditional risk
< 1,15 mmol/l — high risk
< 2,59 mmol/l - no risk
LDL 4,73 2,67 2,59 — 4,12 mmol/l — conditional risk
> 4,14 mmol/l — high risk
VLDL 0,28 0,98 0,26 — 1,00 mmol/Il
Atherogenic ratio 4,2 19 <30

Nearest goal is to restore physiological
daily periodical of BP with shortening of QTc
corrected interval and absolute improving
patient’s quality of life.

We hope that the recent intervention in the
treatment regimen will lead to the expected
result.
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Review devoted to chronotherapy of hypertension. The questions of chronomedicine and chronobiology,
biological rhythms, especially circadian regulation of blood pressure, types of daily blood pressure profile
violations, the role of de-synchronization of biological rhythms in the development and course hypertension,
opportunities to optimize antihypertensive therapy with the method of chronotherapy using alpha- and beta-
blockers, angiotensin-converting enzyme inhibitors, angiotensin Il receptor blockers, diuretics, calcium
channel blockers and melatonin are contemplated.
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XPOHOTEPAIIIS I'IIEPTOHIYHOI XBOPOBM: OIJIA JITEPATYPU

Ilempenko O. B.
XapkiBchKuii HallioHanpHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Ornsa IpUCBSYCHUI XPOHOTEpANNU TiMEpTOHIYHOT XBOpoOH. Po3rmsmaroTecs muTaHHS XpOoHOOiOMOTIT i
XpOHOMEIUINHN, OIOJOTIYHMX PHUTMIB, HAacaMIepena, HUPKATHOI pPeryismii apTepialbHOTO THCKY, THIIIB
MOPYIIEHb JOOOBOTO TPO]III0 apTepiaTbHOTO THCKY, POJIb JECHHXPOHI3AMIi 0i0JOTiYHIUX PHTMIB B PO3BUTKY
1 mepebiry TimepToHIYHOI XBOpOOW, MOMIJIMBOCTI ONTHMIi3alii aHTUTIMEPTEH3UBHOI Teparii MeTOIoM
XpOHOTepamii 3 BHKOPHUCTaHHSAM anbda- i Oera-010KaTOpiB, IHTIOITOPIB aHTiOTCH3WHIIEPETBOPIOIOYOTO
(epmeHTy, ONMOKAaTOpiB perentopiB aHrioTeH3WHy I, nmiypeTwkiB, OJOKAaTOpiB KaNbI[iEBHX KaHAIB Ta
MeNaTOHIHY. POOUTECS BUCHOBOK PO aKTYaJIbHICTh MIPOOJIEMH 1 HEJOCTATHICTH 11 pO3pOOIIEHOCTI.

K/TFO490BI CJIOBA: rinepToHidyHa XBOPO0a, IIUPKAIHI pUTMH, XPOHOTEPAITHs, TOOOBE MOHITOPYBAHHS
apTepiaIbHOr0 TUCKY

XPOHOTEPAIIUSA TMIIEPTOHUYECKOM BOJIE3HU: OB30P

Ilempenko E. B.
XapbKOBCKUI HallMOHaNbHBIA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XappkoB, YkpanHa

O0630p TOCBAMIEH XpPOHOTEpAamMHM  TUIEPTOHWYECKON  Oone3Hn. PaccmaTtpuBaroTcs — BOIIPOCHI
XpPOHOOHOJIOTUH W XPOHOMEIUIIMHBI, OWOJOTHYECKMX PHTMOB, MPEXKAE BCEro, IMPKATHON PETYISIHNH
apTepUaANbHOTO JIaBIIEHUS, THIIOB HAPYIICHWH CYTOYHOTO TNPOPWIS apTepUATBHOTO JaBICHUS, POJb
JIECUHXPOHMU3AINH OMOJIOTUIECKUX PUTMOB B Pa3BUTHHU U TEUCHUHU TUIIEPTOHUIECKONW OOJIE3HU, BO3MOKHOCTH
ONTHMHM3AINHA AHTUTHIIEPTEH3UBHON Tepamuy METOJO0M XPOHOTEpaIllii C HCIOJIb30BaHHEM ajbda- u Oera-
6110KaTOPOB, MHTHONTOPOB AHTMOTEH3MHIIPEBPAIIIAIOIIETro epMeHTa, OJIOKaTOPOB PEENTOPOB aHTHOTEH3MHA
I, muypeTukoB U OJIOKATOPOB KAJIBIIMEBHIX KaHAJOB W MeJaTOHWHA. JemaeTcsl BBIBOJ 00 aKTyallbHOCTH W
MaJjiol pa3paboTaHHOCTH MPOOIEMEI.

K/TIOYEBBIE CJIOBA: tuneproHnueckas 0Oo0Jie3Hb, NMHUPKATHBIE PHUTMBI, XPOHOTEpamnus, CYTOYHOE
MOHHUTOPHUPOBAHHUE APTEPHATLHOTO JIABICHHUS

Avrterial hypertension (AH) is one of the hypertension as a scaled non-infectious
most worldwide pathologies. Its prevalence pandemia [3]. AH is the most important risk
in Europe is about 45 % of the general factor for acute myocardial infarction and
population, and characterized by dramatic cerebrovascular events, considerable cause
increase with aging [1, 2]. Experts from the of mortality [3, 4]. In the Seventh report of
World  Health  Organization  consider the Joint National Committee of USA on
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prevention, detection, evaluation and
treatment of high blood pressure (BP) stated
that with BP increase on each 20/10 mmHg,
starting from the level of 115/75 mm Hg, the
risk of cardiovascular diseases (CVD) is
doubled [5].

Despite the advances of modern science
and a wide variety of antihypertensive drugs,
the management of patients with AH remains
one of the most actual problems in medicine
[6, 7]. According to the American Heart
Association, only in 64 % of patients, who
take antihypertensive medications, succeed
to achieve adequate BP control. [8].

Traditional treatment regimens of AH
based on the concept of homeostasis, and do
not take into account the biological rhythms
and their influence on physiological and
pathological processes in the human body.
This approach often does not provide
sufficient efficacy of antihypertensive
therapy [9, 10] and is accompanied by the
development of a number of side effects,
such as internal organs hypoperfusion,
humoral profile and electrolyte balance
disorders [11-14].

In accordance with the definition of
Society for Research on Biological Rhythms,
chronobiology is the science that objective
studies the biological mechanisms of tempo-
rary structures on a quantitative basis, inclu-
ding the rhythmic manifestation of life [15].

Chronomedicine is a separate area of
chronobiology, the purpose of which is to
improve the existing and develop new
methods of prevention, diagnosis and
effectiveness of treatment of various diseases
on the basis of the human body biorhythms
data. One of the objectives of chrono-
medicine is to identify general and specific
patterns of biorhythms violation as a result of
pathological processes and develop ways of
their correction.

Chronotherapy is one of the main and
most developed parts of chronomedicine, and
its main task is the development of methods
to influence the disease process, taking into
account the individual chronobiological
characteristics of the patient.

A man's life from birth to death is
subordinated to biological rhythms. All
processes in the body, starting with the cell
cycle, are oscillatory in nature with regular
repetition of the same event at regular
intervals of approximately equal size. [16].
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Of particular interest are the circadian
rhythms, which are dominant in mans life
[17]. They are close in duration to the 24-
hour solar day. For the first time the term
«circadian rhythm» («circa» - about, «diem»
- day) was first proposed by Halberg and
Stephens in 1959 [18].

Many biological processes are synchro-
nized in accordance with the periods of sleep
and wakefulness, the change of day and
night, the length of day photoperiod [17].

Complex self-regulating human body
from birth operates on individual circadian
program, the main pacemaker and
synchronizer of which are suprachiasmatic
nuclei (SCN) cells of the hypothalamus [19].
Exactly SCN contributes to organism
adaptation to changing environmental
conditions [20].

With the help of light information,
coming directly from the retina, and melato-
nin, produced by the pineal gland, the main
pacemaker monitors and synchronizes the
rhythms of peripheral organs and tissues.
[21].

The pineal hormone melatonin is a major
endogenous regulator of biological rhythms,
acting on the central circadian clock via
specific melatonin receptors located in the
cells of the SCN [22]. The characteristic
feature is the rhythm of its secretion -
melatonin is produced mainly at night, and
during the day there is a decrease of its
secretion [21, 22].

The role of melatonin in the regulation of
diurnal BP variations is proven [23].
Melatonin stimulates the production of nitric
oxide and reduces its breakup, thereby
rendering a vasodilating and hypotensive
action. Melatonin affects the autonomic
nervous system, ensuring the dominance of
its cholinergic departments on adrenergic
ones. Finally, melatonin may influence BP
level through their specific melatonin
receptors located in the peripheral vessels
and central nervous system [24].

As well as other organs and tissues,
cardiovascular system has its own internal
biological rhythm. Nonaka H, Takeda N,
Durgan DJ, Leibetseder V proved the
presence of the peripheral biological clock in
the vascular endothelial cells [25], cardio-
myocytes [26], vascular smooth muscle cells
[27] in animals and in humans [28].



Cardiovascular system is most dynamic
and its activity varies throughout the day, the
seasons and years. BP, heart rate and their
variability are synchronized in accordance
with the periods of sleep and wakefulness
[29]. The daily fluctuations in BP have a
biphasic rhythm and determined by a number
of internal and external factors. [30].

The internal factors include the activity of
the autonomic nervous system and humoral
mediators such as melatonin, cortisol, renin,
vasoactive intestinal petid, atrial natriuretic
peptide, etc. [31].

External factors that determine the daily
variability of BP include physical and mental
activity, emotional status, food intake, state
of the sleep / wake (behavioral cycle) [32].

In most healthy people there is a decrease
in BP during the night and increase in
daytime. In the early morning BP starts to
rise, reaching a peak around 10.00 a.m. In
the evening, after 19.00, it gradually
decreases, reaching minimum  values
between 2.00 and 5.00 a.m. At night, BP in
the vast majority of people is reduced by 10-
20 % compared with day-time values, which
is defined as the physiological degree of
nocturnal decline in BP (BP ND) or dipping-
pattern of circadian BP profile [33].

Circadian rhythms are quite sensitive to
the action of external factors (stress, night
work, change of time zone, and so on.), and
their violations may be the first signs of
incipient deviation in the vital activity of the
organism. Desynchronization of biological
rhythms leads to the violation of basic
functions and the development of
pathological conditions in the body [15, 34].

Desynchronizes can be defined as a
pathological condition characterized by
disruption of biological rhythms in the body.

Desynchronizes make a  significant
contribution to the development of
cardiovascular diseases, particularly
hypertension. The presence of

chronobiological disorders in hypertensive
patients was noted by Pickering TG, Takeda
N., Machado RM [30, 35, 36].

According to the current guidelines, the
measurement of BP by Korotkoffs method
remains the primary in AH diagnosis and
monitoring. [2]. However, conventional
single or multiple office BP measurements
do not provide complete information about
the daily profile of BP, as well as it is not
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sufficiently  informative for the AH
diagnosis, for the treatment effectiveness
monitoring and prognosis of cardiovascular
complications [37,38].

Ambulatory BP monitoring (ABPM) is
the methods which make it possible to
perform the most comprehensive
chronobiological analysis of the BP profile in
an ordinary everyday activity of the patient.

Since the development of portable
devices for ABPM at the end of the 1980s,
the ABPM method was used not only in
clinical studies, but clinical practice also
[38]. In Canada and the UK it is
recommended as the preferred method for
the diagnosis of AH [39].

In patients with AH data, obtained by
ABPM, most accurately reflect the severity
of the disease and risk of cardiovascular
events [40]. Several independent prospective
studies have shown that the level of BP
during sleep is the best predictor of CVD risk
and target organ damage than the daily or 24-
hours means of BP levels [41].

ABPM provides not only static, but also
dynamic information about the level of BP. It
allows, first of all, to assess the biphasic BP
pattern according to the degree of its night-
time reduction, the so-called «sleep-time
relative BP decline», which is defined as the
percent decrease in mean BP during
nighttime sleep relative to the mean BP
during daytime activity, and calculated as
(100x[awake BP mean - asleep BP
mean]/awake BP mean) [42].

Depending on the value of this present
ration the following types of daily BP pattern
are distinguished [42, 43]: «dippers» -
physiological decrease in BP during the night
- sleep-time relative BP decline 10-20 % ;
«overdippers» - an excessive fall in BP at
night, sleep-time relative BP decline > 20 %;
«nondippers» - the lack of BP reduction at
night, sleep-time relative BP decline < 10 %;
«night-peakers» - night-time BP more than
during daily activity, sleep-time relative BP
decline < 0.

Sleep-time relative BP decline can be
calculated for systolic (SBP), diastolic
(DBP), pulse pressure and mean (MAP)
arterial pressure. MAP is an integral
indicator of the pressure throughout the
cardiac cycle, and is calculated as the sum of
one-third of SBP and two-thirds of DBP:

MAP =Y SBP + % DBP
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Which index - SBP, DBP or MAP —
should be used to determine the circadian BP
profile, still remains debated. Some authors
have used sleep-time relative SBP decline to
determine the BP pattern, in other works BP
pattern was refered to a particular group if
both SPB and DBP fit with the established
criteria for the definite pattern. In such cases
the authors did not specify to which group
they included patients whose sleep-time
relative decline for SBP and DBP were
refered to different daily profiles, and
whether such patients were excluded from
the analysis. In some cases, the authors do
not mention at all what index was choosen to
determine dipping-status of the patient.
Considering that in clinical practice there are
common situations when one patient has
different diurnal patterns of SBP and DBP,
some researchers suggest to use the MAP to
determine the circadian BP pattern [44].

Patients with insufficient and excessive
sleep-time relative BP decline or persistent
increased BP at night are referred to a group
with impaired circadian rhythm of BP, which
is a risk factor for a number of cardio-
vascular and cerebrovascular diseases [45].

Lack of BP decline at night is associated
with a faster (compared to hypertensive with
an adequate sleep-time relative BP decline)
progression of target-organ damage. In
nondippers left ventricular hypertrophy,
myocardial infarction, heart  failure,
microalbuminuria, chronic renal failure,
insulin  resistance, and cerebrovascular
disease are more frequent. [46].

ABPM method also allows to identify
patients with early morning hypertension and
morning BP surge (MBPS). Early morning
hypertension is defined as elevated BP
during the first two hours after awakening
[47]. There is no consensus on the MBPS
definition, most researchers use the method
proposed by Kario at al. [48]. The authors
suggest to calculate MBPS in two ways: the
rise in BP during sleep, so called «sleep-
trough MBPSy, defined as the difference
between the morning BP (average BP during
the first 2 hours after awakening) and the
lowest nocturnal BP (average BP of 3
readings - the lowest night-time reading plus
the readings immediately before and after);
and the rise of BP before awakening -
prewaking MBPS, defined as the difference
between the morning and preawakening BP
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(average BP 2 hours before awakening) [48].
The pronounced MBPS and morning
hypertension is closely correlated with target
organ damage and the onset of
cardiovascular events [49, 50].

Another important parameter determined
by ABPM, is the so-called short-term BP
variability from measurement to
measurement. This parameter reflects the
adaptive  capabilities of neuro-humoral
mechanisms of BP regulation under the
influence of various external factors, such as
emotional stress, exercise, and so on.
Increased short-term BP variability reflects
the violation of these regulatory mechanisms
[51]. Prognostic value of short-term BP
variability still remains not fully clarified.
However, studies carried out both with
hypertensive patients and in general
population have shown a close relationship
between short-term BP variability and the
incidence of cardiovascular events. An
analysis of 11 population-based studies
involving 8938 patients showed that short-
term BP variability from measurement to
measurement is an independent factor of
cardiovascular risk [52].

As circadian rhythms play an important
role in the regulation of BP, AH can be

defined as circadian disorder, when
hronotherapeutic approach is required.
Nevertheless, the data reflecting the

incidence of cardiovascular disease and other
complications in patients with hypertension,
depending on BP pattern, in the literature is
extremely small.

With the introduction of ABPM in clini-
cal practice the ability and quality of care of
patients with hypertension is increased.

Along with the maintenance of BP during
the 24 hours at target level, the need to
control its morning surge and to save daily
BP pattern with the physiological sleep-time
decline is proven [40, 53, 54]. The approach
to antihypertensive therapy should be
individualized according to the patient
chronotype. Excessive reduction of BP with
medications can lead to negative
consequences such as hypoperfusion of the
internal organs, pronounced MBPS, impaired
physiological circadian rhythm of BP with
increased risk of cardiovascular events [55,
56].

A wide range of endogenous circadian
rhythms in  combination with various



exogenous factors influence not only on the
BP variability and its circadian pattern, but
also on the pharmacokinetics and pharma-
codynamics of antihypertensive drugs [57].

Studies that have examined the benefits of
chronotherapy in AH, revealed clinically
significant differences in the efficacy and
safety of antihypertensive drugs, depending
on the time of their admission - in the
morning or in the evening.

Thus, in non-dippers physiological degree
of sleep-time relative BP decline can be
achieved through the taking antihypertensive
drugs in the evening, at bedtime [58].

The effectiveness of AH treatment with
beta-blockers (BB) is directly dependent on
the activity of the sympathetic nervous
system (SNS) [59]. BB are mostly reduced
daytime BP and have little influence on his
daily profile. They are more pronounced
effect on the daytime BP than the nighttime
reflects the circadian rhythm of the
sympathetic nervous system [60].

Data on AH chronotherapy with BB are
extremely small. In a study with participation
82 hypertensive patients with AH of 1-2
stage, who took nebivolol, the degree of
daily BP reduction did not differ between the
groups of the evening and morning ingestion
of the drug [61], though a more marked
reduction in the daily readings compared
with the nighttime were noted, the most
pronounced in the group of morning
ingestion. At the same time, use of the
nebivolol in the morning, along with a
decrease in daily BP average, resulted in a
twofold increase in the number of non-
dippers, while an evening ingestion didn’t
have a significant influence on circadian BP
profile and didn’t lead to increase number of
non-dippers. According to the authors’
opinion, the ingestion of nebivolol in the
evening is the most optimal, compared with
the morning regime of drug intake, because
this provides the control of BP within 24
hours, and prevents distortion of circadian
BP pattern.

M.C. Acelajado et al. [62] carried out a
study with participation of 38 patients with
AH. 13of them were dippers and 6 - night-
pickers, all patients were randomized to
groups of morning and evening nebivolol
ingestion. After 3 weeks of treatment, it was
found clinically significant and equivalent
reduction in daytime, nighttime and 24-hours
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BP means in both groups, as well as the
prevalence of dipping-status in the group of
patients taking the drug in the morning. In
both groups there was a clinically significant
effect of nebivolol on the MBPS, more
pronounced in the group of the evening
ingestion. The conclusion was that the
effectiveness of nebivolol in reducing
daytime, nighttime and 24-hours BP
regardless of the time of it ingestion.

The level of BP at night is more
dependent on the activity of the renin-
angiotensin-aldosterone system (RAAS), so
drugs that have influence on it, consider
being more effective when taken at bedtime
[63]. Also it should be noted that most
angiotesinconverting enzyme (ACE)
inhibitors are activated in the liver by
process of deesterifikation, wherein the flow
velocity during sleep is reduced, which may
lead to delayed activation.

In recent decades, a number of studies on
the comparative effectiveness of drugs from
the group of ACE inhibitors, depending on
the time of drug taking, were performed [64].
Most of them showed a more pronounced
effect of the evening ingestion on nighttime
BP than on daytime, with subsequent
modification of the circadian BP profile to
dipping-pattern [63]. It was also noted a
statistically significant reduction of MBPS in
the group of evening ingestion of ACE
inhibitors, compared with the morning group
[65].

Studies with angiotensin 1l receptor
blockers valsartan, telmisartan, olmesartan
showed the similar results. In Hermida
R.C.study in 75 % of patients, who took
valsartan at bedtime, were achieved
physiological degree of night BP reduction,
as well as a significant increase in the
number of patients with adequate control of
BP during the day [66]. Similarly, the
ingestion of telmisartan and olmesartan in
the evening was more effective than in the
morning, and showed normalization of daily
BP profile with maintaining its adequate
control during 24 hours [67, 68].

In chronotherapeutic studies with calcium

channel blockers (CCB) the effects of
morning  versus evening regimen  of
amlodipine, cilnidipine, diltiazem, isradipine,
nifedipine, nisoldipine and nitrendipine
ingestion were examined [69]. Both
regimens showed similar efficacy in
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reducing the 24-hours BP means, but
evening regimen reduced it to a greater
extent, resulting in a normalization of diurnal
BP pattern with a substantial leveling of
MBPS. In addition, taking CCB in the
evening versus the morning time was
associated with better tolerability and a
reduction in the incidence of edema as a side
effect of CCB [70].

Limited data were found comparing
administration time differences for diuretics.
Ingestion of torasemide (5 mg / day) before
going to bed, compared with taking the same
dose on awakening, demonstrated
significantly greater efficacy in reducing the
average daily values of SBP and DBP, while
the taking after awakening did not lead to
adequate reduction of nighttime BP [69].

Chronotherapy with hydrochlorothiazide
was studied in a randomized controlled trial
involving 181 black patients  with
hypertension of 1-2 degrees. In the group of
patients with an evening administration
versus morning had greater reductions in
SBP and DBP, but the difference was not
reliable enough to confirm the benefits of the
evening ingestion of hydrochlorothiazide
compared with the morning. The
achievement of adequate 24-hours BP
control in both groups of patients also failed,;
although in the evening group a faster
decline in left ventricular mass was noted
[71].

Despite the positive obtained results, the
administration of diuretics at bedtime
remains debated. None of the studies looked
at troublesome nocturnal diuresis and quality
of sleep among the night-time group.

Some researchers believe that diuretics
administration at bedtime reduces the
likelihood of a physiological BP pattern
achievement, as the patient throughout the
night will be forced to go to the toilet [72].

On the other hand, an average dose of
diuretics for AH treatment, in recalculation
on hydrochlorothiazide, does not exceed 50
mg / day, and in this case hypotensive action
is not achieved by diuresis but through
indirect and direct vasodilatory effects of
diuretics [73].

The effectiveness of alpha- blockers, as
well as beta-blockers, depends of the
circadian rhythm of the SNS and is
characterized by a marked decrease in
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peripheral resistance when taken in the early
morning hours [74]. Evening dosing of
alpha-blocker doxazosin reduces SBP and
DBP during the day and night, but the
greatest effect was observed when the drug
was taken early in the morning [75].

In clinical studies of Hermida at al. in
patients with AH of 1-2 stage the effects of
the long-acting formulation of the a-
antagonist, doxazosin, depending on the time
of administration was studied. A significant
decrease in asleep-BP was observed with
bedtime versus morning administration.
Awake- and asleep-BP were also lowered
from baseline, whereas morning
administration did not significantly affect
these values [76].

Since melatonin plays an important role
in the regulation of circadian rhythms,
including BP ones, and is an important
endogenous hypotensive factor [22, 23],
studies on the use of exogenous melatonin in
hyperensive patients with impaired circadian
rhythm are of interest.

Some trials showed that administration of
melatonin in addition to hypotensive agents
significantly reduced nocturnal systolic and
diastolic blood pressure [77]. Moreover,
melatonin  was demonstrated to exert
meteoprotective action and thereby reduce
the dependence of patients with AH on the
adverse environmental factors [78].

CONCLUSION

Biological rhythms play an important role
in the regulation of BP, which causes the
development of chronobiological approach in
the treatment of AH. ABPM is an important
method in patients with hypertension for
diagnosis and for monitoring the disease,
although this practice is still not widespread.
Therapeutic  interventions  based on
individual BP chronostructure allow to
optimize treatment and to reduce the
incidence of side effects of antihypertensive
drugs. The hypotensive effect of all groups
of antihypertensive drugs recommended for
the AH treatment, is most pronounced when
taken at bedtime.

Publications, however, are fragmentary
and incomplete. The widespread introduction
of chronotherapeutic approach into clinical
practice requires further serious scientific
clinical studies.
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ANEMIA OF CHRONIC DISEASE

Bogun L. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The lecture deals with one of the commonest forms of anemia which develops secondary to systemic
illnesses as an inflammatory response. Main causes, pathogenesis, clinical manifestation of anemia of chronic
disease and basic approaches to its diagnostics and treatment are described.

KEY WORDS: anemia of chronic disease, etiology, clinics, diagnostics, treatment

AHEMIA XPOHIYHUX 3AXBOPIOBAHb

bozyn JI. B.
XapkiBchKuii HallioHanpHUH yHiBepcuteT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

B nekuil po3misHyTO OAHY 3 HAMMOIIMpEHIUX (HOpM aHEMil, IO PO3BHBAETBHCA SK 3alajbHa PeaKiis
BHACIIIZIOK CHCTEMHHX 3aXBOpPIOBaHb. HaBenmeHi HaHi Mpo OCHOBHI YHMHHUKH PO3BHUTKY, IMATOTCHE3, KIIHIYHI
MIPOSIBH aHEMil, a TAKOX 0a30Bi MiAXOIHU 10 JIarHOCTHKH Ta JIIKYBaHHA IILOT'O 3aXBOPIOBAHHS.

K/TIO49O0BI CIIOBA: avemis XpOHIYHHX 3aXBOPIOBaHb, CTIiONOTIS, MATOTCHE3, KIIiHIKA, IiarHOCTHKA,
JKyBaHHS

AHEMUS XPOHUYECKHNX 3ABOJIEBAHUM

bozyn JI. B.
XapbKOBCKUI HallMOHaNbHBIA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapekoB, YkpanHa

B nexmuu paccmaTpuBaeTcs 0JJHa U3 CaMBIX PacIpOCTPaHEHHBIX (JOPM aHEMHI, KOTOpasi pa3BUBAETCs Kak
BOCTIAJIUTENbHAS PEAKIMs B OTBET Ha CUCTeMHOe 3abosieBanue. [IpuBeneHs! JaHHBIE 00 OCHOBHBIX MPUYHMHAX
BO3HHKHOBEHHS, IaTOTeHe3e, KIMHWYECKHX TMPOSABICHUAX AHEMHMH, a Takke OCHOBHBIE IIOAXOIBI K
JMarHOCTHKE U JICYCHUIO 3TOT0 3a00/1€BaHHUI.

KITIOYEBBIE CJIOBA: aneMuss XpOHWYECKUMX 3a00J€BaHUM, OJTHOJNOTHsS, TATOTeHe3, KIMHUKA,
JMAarHOCTHKA, JICUCHHE

diseases such as major trauma, critical

DEFINITION illnesses, heart failure were added to possible
Anemia of chronic disease (ACD), or causes of ACD [1, 2].
anemia of inflammation, is the term used to Main etiological causes of ACD are the
describe the hypoproliferative anemia seen in following:
response to systemic illness or inflammation * Chronic and acute viral, bacterial,
[1]. ACD is the second most common form parasitic or fungal infections (e.g.,
of anemia worldwide after anemia caused by tuberculosis, chronic fungal infections,
iron deficiency and the commonest type of hepatitis, osteomyelitis, HIV, pneumonia,
anemia among patients with chronic diseases pyelonephritis, endocarditis, cellulitis, and
[1,2]. soft tissue infections);
» Systemic connective tissue diseases,
ETIOLOGY vasculitis and autoimmune disorders (e.g.,
ACD was initially considered to be rheumatoid  arthritis,  systemic  lupus
associated with inflammatory, neoplastic or erythematous, dermatomyositis, scleroderma,

infectious diseases. However, later other
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giant cell arteritis,
disease, sarcoidosis);

* Chronic diseases (e.g., chronic kidney
disease (CKD), congestive heart failure,
diabetes mellitus, major thrombosis, chronic
pulmonary disease);

* Malignancy (hematologic and solid
tumors, e.g., lymphoma, multiple myeloma,
renal cell carcinoma);

* Critical illness and major trauma;

» Chronic rejection after solid-organ
transplantation [2].

EPIDEMIOLOGY

Because ACD is a result of immune
system activation secondary to different
causes, there are no available epidemiologic
data  specific  for  this  condition.
Approximately 30 % of all cases of anemia
are considered to be associated with chronic
disorders, including CKD [3]. The estimated
prevalence of anemia in rheumatoid arthritis
varies from 39 % to 53 %; over 75 % of
these people are believed to have ACD [4].
About 65 % of hospitalized patients develop
new cases of anemia while being in the
hospital, and 57 % of them are also believed
to have ACD [5].

PATHOGENESIS

As mentioned above, ACD develops as a
result of immune system activation
secondary to different causes. A range of
underlying conditions results in release of
proinflammatory cytokines, as well as
activation of the reticuloendothelial system
[6]. These processes have a number of
implications:

e Dysregulation of iron homeostasis
which is a hallmark of pathogenesis of ACD.
This abnormality along with increased
uptake and accumulation of iron within
storage sites in the reticuloendothelial system
result in a distraction of iron from the blood
into cells of the reticuloendothelial system,
following decreased availability of iron for
erythroid progenitor cells, and iron-restricted
erythropoiesis [2]. Acute phase protein
hepcidin plays a pivotal role in the
development of ACD because of its property
to inhibit intestinal iron absorption.
Furthermore, intensification of iron uptake
by macrophages and block of iron export
from macrophages primarily to the bone
marrow occur simultaneously. As a result,

inflammatory bowel

82

serum irons concentration drops (with
normal total amount of iron in the organism),
retarding erythropoiesis and causing anemia
[7]. However, sometimes this fall in serum
iron concentration can be beneficial, because
it makes iron less available for
microorganisms retarding their growth.

Patients with CKD have additional
mechanisms of development of iron
deficiency. Those who are undergoing
hemodialysis may develop it as a result of
significant blood loss during the procedure
(loss of iron can reach more than 1,000 mg
per year). Contact with dialysis fluid during
hemodialysis results in breakdown of folic
acid. Uremic thrombocytopathy can cause
gastrointestinal bleedings [8].

e  Reduction of survival of circulating
red blood cells (RBCs) due to increased
erythrophagocytosis by macrophages and
damage by cytokine-generated free radicals.

e Violation of erythropoiesis due to
inhibited differentiation and proliferation of
erythroid progenitors in the bone marrow.
Erythropoiesis may be additionally impaired
when microorganisms involve the marrow
(as in HIV, hepatitis C, and malaria) or
tumor cells infiltrating marrow produce
proinflammatory cytokines and free radicals
that have local effect on erythroid progenitor

cells [2].
e Reduced production of
erythropoietin and reduced response of

erythroid cells to erythropoietin because of
downregulation of erythropoietin receptors
[9].This mechanism is of great importance in
patients with CKD. Secondary hyperfunction
of parathyroid gland in patients with chronic
renal failure causes additional suppressive
effect on erythropoiesis.

DIAGNOSTIC APPROACH

The diagnosis of ACD is based on the
presence of the disease, causing anemia, with
excluding of other possible causes of anemia
at the same time (iron, vitamin By, or folic
acid deficiency, hemolysis). Thus, diagnosis
is made primarily by laboratory findings but
supported by the clinical setting.

Clinical features. In most cases,
symptoms of the underlying disease prevail
over anemia, but sometimes anemic
syndrome may be the first manifestation of
the causative disease.



General  manifestations of  anemic
syndrome include pallor, fatigue, weakness,
decreased exercise tolerance, and shortness of
breath with exercise and are common to all
types of anemia regardless of its etiology.

Clinical manifestation of underlying
disorders may be general less specific, which
can be seen in many diseases, and specific for
the given cause of ACD.

General presenting features of underlying
disorders which are more but less specific
include fever, night sweats, anorexia, weight
loss, weakness, myalgias, or arthralgias.

Findings specific for each type of ACD are
the following:

e those suggesting infection: neck
stiffness; tenderness of joints, shoulder girdle,
abdomen, or bones; decreased breath sounds
or rales;

e those suggesting tumor: the presence

of a mass, adenopathy, hepatomegaly,
splenomegaly;
e those suggesting autoimmune

disorder: tenderness of joints or shoulder
girdle, presence of a rash.

Uncommon findings are not expected in
ACD and should prompt consideration of an
alternative cause for the anemia. Such
findings include symptoms of bleeding (e.g.,
melena, hematochezia, menorrhagia,
metrorrhagia), positive history of high
alcohol intake or of poor nutrition, history of
exposure to radiation or to drugs known to be
associated with the risk of anemia.

Laboratory tests. The ACD syndrome
may be defined by the following constellation
laboratory test results [1, 2]:

e Mild to moderate anemia with non-
severe decrease in hemoglobin (Hb) level (Hb
80 g/L to 110 g/L).

Severe anemia should prompt
consideration of an alternative or coexisting
cause (e.g., blood loss, iron deficiency
anemia, or a primary hematologic disorder).

e Anemia is either normocytic
normochromic or microcytic hypochromic.

Generally, RBC indices that are
normocytic and normochromic suggest ACD
of fairly recent onset. RBC indices and blood
smear that are microcytic and hypochromic
suggest ACD has been present some weeks or
months [10, 11].

e  Otherwise normal RBC morphology.

o  Elevated serum ferritin (sFt).
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sFt is induced in response to inflammation
and in ACD, with absent iron deficiency, it is
typically > 100 ng/mL, and often significantly
higher, thus reflecting its dual roles in iron
storage and as an acute phase reactant [12] It
is generally considered a marker of iron
stores. Generally, when sFt is < 30 ng/mL in
an anemic patient, iron deficiency can be
diagnosed. However, in many patients, a
combination of iron deficiency and ACD may
exist [13].

e  Transferrin saturation < 15 %.

The transferrin saturation is typically 5 %
to 15 % in ACD indicating that the iron
supply to the erythron is limited [14].

e Total iron-binding capacity (TIBC)
may be normal or reduced.

Typically < 250 micrograms/dL. If it is
increased (> 400 micrograms/dL), it is
suggestive of iron deficiency anemia.

e  Absolute reticulocyte count is low for
the degree of anemia.

Indicates underproduction by the marrow
which is typical in ACD.

e Elevated C-reactive protein (CRP).

It remains a fairly nonspecific measure of
inflammation which helps to confirm
presence of inflammation, and therefore
ACD, if cause of anemia is uncertain [14].

e Significantly elevated erythrocyte
sedimentation rate (ESR).

It helps to confirm presence of
inflammation, and therefore ACD, if cause of
anemia is uncertain. ESR is widely used as a
marker of disease activity in certain diseases
that are associated with ACD (e.g.,
rheumatoid arthritis, polymyalgia
rheumatica).

e  Serum erythropoietin level is usually
lower than it is expected for the given degree
of anemia.

Measurement of erythropoietin levels is
useful only for anemic patients with Hb < 100
g/L, since erythropoietin levels at higher Hb
concentrations remain well in the normal
range. Furthermore, any interpretation of an
erythropoietin level in ACD with Hb < 100
g/L must take into account the degree of
anemia [2]. It may also be helpful in
predicting patients who will respond to
erythropoietin ~ (patients ~ with  serum
erythropoietin levels < 500 milliunits/mL are
more likely to respond).
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Biochemically anemia of chronic disease
remains a clinical diagnosis of exclusion. The
key test is to rule out iron deficiency:

e Soluble transferrin receptor levels —
normal in ACD, elevated in iron deficiency.

e Ratio of soluble transferrin receptor
to log ferritin - low (<1) in ACD, high (>2) in
iron deficiency or coexisting iron deficiency
and ACD.

Other laboratory tests which may be
useful in ACD:

e Serum creatinine level is useful for
ruling out anemia associated with renal
insufficiency, although ACD may complicate
anemia that is primarily due to renal disease.

e A lactate dehydrogenase (LDH)
serum level is useful for ruling out hemolysis
or another bone marrow disorder (elevated
LDH).

e Liver function tests are used to
exclude liver disease as a cause of ACD.

e Serum B12 helps to rule out B12
deficiency.

e Serum folate is useful for ruling out
folate deficiency.

e Thyroid function tests are used to
exclude hypo- or hyperthyroidism that can
lead to anemia.

e  Bilirubin (both indirect and direct ) is
useful for ruling out hemolysis as the cause of
the anemia.

Bone marrow biopsy. Usually performed
if there is suspicion of a primary hematologic
disorder (e.g., myelodysplasia or a
hematologic malignancy). Also may be
performed, when necessary, to determine if
iron deficiency is present. In ACD results are
positive for iron presence and negative for
evidence of tumor, dysplasia, or other
abnormalities [15].

TREATMENT

Rationale for treatment of ACD is based
on two considerations: (1) anemia can be
generally deleterious in itself, requiring a
compensatory increase in cardiac output in
order to maintain systemic oxygen delivery;
(2) anemia is associated with a poorer
prognosis in a variety of conditions.

Thus, moderate and severe anemia
warrants correction, especially in patients
older than 65 vyears of age, those with
additional risk factors (such as coronary
artery disease, pulmonary disease, or CKD),
or a combination of these factors [2].
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Principles of treatment of ACD:

1. When possible, treatment of the
underlying disease is the best approach to
solve the problem of ACD. Improvement in
Hb levels has been demonstrated, for
example, in patients with rheumatoid arthritis
who were receiving therapy with anti-TNF
antibodies [2, 16].

2. In cases in which treating of the
underlying disease is not feasible, for
example in patients with incurable cancers or
chronic renal or cardiac failure, alternative
strategies are necessary [1, 2].

3. Correction of as many contributory
factors as possible is also desirable, for
example correction of nutritional deficiencies
[1,17].

4. lron supplementation is
recommended in patients with ACD and
concomitant absolute iron deficiency [18].
Supplemental iron is not recommended for
patients with ACD with normal or high
ferritin levels (> 100 ng/mL) [2, 19].

Alternative strategies of therapy include
RBC transfusion and erythropoiesis-
stimulating agents (ESAS).

RBC transfusion is widely used for its
rapid and high efficacy. It is indicated in
severe anemia (Hb < 80 g/L) or life-
threatening anemia (Hb < 65 ¢/L),
particularly when the condition is aggravated
by bleeding [2]. Long-term blood transfusion
therapy is not recommended in patients with
cancer or CKD because of iron overload and
sensitization to HLA antigens that may occur
in patients before renal transplantation.

Erythropoiesis-stimulating agents (ESAS).
There are five ESAs currently available:
epoetin-alpha (Epogen®, Procrit®, Eprex®),
epoetin-beta (Recormon®), epoetin-omega
(Epomax®), epoetin-delta (Dynepo®), and
darbepoetin-alpha (Aranesp®). These agents
all have the same amino-acid sequence, but
glycolysation varies as a result of type- and
host cell specific differences in the
production process. The clinical efficacy of
both epoetin-alfa and epoetin-beta is similar.
Darbepoetin-alpha is an erythropoietin
analogue, which has a longer half-life and
potency. In Ukraine the only available
erythropoietin is epoetin-alpha [20].

The basis for the usage of ESAs in the
ACD is decreased erythropoietin response
(the serum levels of erythropoietin is
significantly lower than it must be for the



given level of Hb), deceased sensitivity of
erythroid progenitors to erythropoietin, ability
of treatment with erythropoietin to attenuate
cytokine-mediated inhibition of
erythropoiesis and to stimulate iron uptake
and heme biosynthesis in erythroid progenitor
cells [1, 2].

ESAs are currently approved for treatment
of ACD in patients with cancer who are
undergoing chemotherapy, patients with
CKD, and patients with HIV infection who
are undergoing myelosuppressive anti-
retroviral medication [2]. The efficacy of
therapy with ESAs significantly varies
depending on underlying cause of ACD: from
25 % in patients with myelodysplastic
syndromes up to 95 % in those with
rheumatoid arthritis and CKD [21, 22].

There are some controversies regarding
the target levels of Hb for patients with ACD
and CKD who are undergoing treatment with
ESAs. The National Kidney Foundation
Kidney Disease Outcomes Quality Initiative
guidelines recommend a target level of Hb in
the range of 110 to 120 g/L, and the Hb
should not exceed 130 g/L [23]. These goals
are associated with lower mortality and less
frequent hospitalization rates. The Food and
Drug Administration has approved that the
target Hb levels in erythropoietin-treated
patients should not exceed 120 g/L [24].

Epoetin-alpha is prescribed in wide range
dose of 75 — 150 mg/kg every 1-2 weeks. The
standard starting dose is 100 mg/ kg every 2
weeks. Dosing should be adjusted to reach
and maintain the Hb goal of 100-120 g/L.

A rise in the Hb concentration of at least
5 g/L in 2-4 weeks of treatment indicates a
positive response to therapy. In the absence
of elevation in the Hb concentration within 5-
8 weeks, the regimen can be intensified to
daily therapy or 300 U/kg 3 times weekly. In
the absence of clinically meaningful positive
response in 12 weeks the treatment should be
discontinued [25].

Adverse effects of ESAs. Epoetin may
increase the risk of serious cardiovascular
events and death when it is dosed to achieve a
target Hb > 120 g/L [24].

In people with ACD caused by CKD, Hb
should be monitored:

e every 2-4 weeks in the induction
phase of ESA therapy

e every 1-3 months in the maintenance
phase of ESA therapy
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e more actively after an ESA dose
adjustment [26].

Long-term treatment with ESAs has been
associated with increased systemic blood
pressure (BP) and occurrence of seizures;
hypertension has been documented to be a
common side effect of intravenous use of

ESAs. The possible mechanism is an
imbalance ~ between  endothelin  and
proendothelin  that leads to  hyper-

responsiveness to vasoconstrictive effects of
norepinephrine and hyporesponsiveness to
vasodilative effects of nitric oxide. For this
reason, BP should always be closely
monitored in patients administered with such
agents [27].

ESA resistance. The working definition of
ESA resistance is the requirement for greater
than 150 units/kg of ESA at least 3 times per
week or the sudden development of
refractoriness to a  previous stable
maintenance dose, such that Hb level falls
below target levels [28].

The common causes of ESA resistance
are:

e iron deficiency (the commonest
cause). Therefore, it is imperative that iron
stores are adequate during ESA treatment;

e chronic infection/inflammatory state,
which is attributed to inflammatory cytokines
(interleukin-1);

e hyperparathyroidism (the mechanism
appears to be related to bone marrow
fibrosis);

e  severe malnutrition [28].

Supplemental iron is prescribed with any
type of ESA because sufficient body iron
stores are required to achieve and maintain
the target Hb. Although oral iron tablets are
easily available and are of low cost, but their
effectiveness is diminished due to hepcidin
mediated iron block in the intestine. Hence,
intravenous iron therapy is more effective
[29]. Parenteral iron has been demonstrated to
enhance rates of response to therapy with
erythropoietic agents in patients with cancer
who are undergoing chemotherapy and in
patients undergoing dialysis [2]. Supple-
mental iron should be administered, as
needed, to maintain a transferrin saturation of
20 %, and a serum ferritin level of 100 ng/mL
[30].

People with ACD caused by CKD should
not have iron levels checked earlier than 1
week after receiving intravenous iron. The
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length of time to monitoring of iron status is iron stores should be at intervals of 4 weeks
dependent on the product used and the to 3 months [28].
amount of iron given. Routine monitoring of
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