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CLINICAL FEATURES OF PATIENTS WITH PERMANENT
PACEMAKERS DEPENDING ON THE STAGE OF ARTERIAL
HYPERTENSION
Derienko T. A.%, Volkov D. E.?

'V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2SI «Zaycev V. T. Institute of General and Urgent Surgery NAMS of Ukrainey», Kharkiv, Ukraine

The study included 131 patients (70 men and 61 women) aged 69,5 = 11,6 years who underwent
permanent pacing because of atrio-ventricular block(AV), permanent atrial fibrillation(AF) and sick sinus
node syndrome(SSS) with pacing modes DDD/DDDR and VVI /VVIR as well as chronic heart failure (CHF)
with cardiac resynchronization therapy (CRT-P and CRT-D). Clinical features of patients were evaluated
according to the stage of arterial hypertension (AH). The results showed that all patients with implanted
pacemakers had hypertension the Il and Ill stages with their ratio 1:2.5. Stable angina, diabetes mellitus
(DM), AF, heart failure (HF) 11 A and moderate degree of AH were associated with the 1l stage of AH. The |11
stage of AH was associated with persistent AF and postinfarction cardiosclerosis, while the frequency of
occurrence moderate and severe degree of AH were the same. The high frequency of AH in patients with
implanted pacemakers and their relationship with other disorders in the health of patients, requires
optimization of blood pressure control.

KEY WORDS: permanent pacing, arterial hypertension

KJIIHIYHI OCOBJIMBOCTI MMAIIEHTIB 3 MIOCTIMHOIO EJTJEKTPOKAPJIIOCTUM YJISALIEIO
B 3AJIEXKHOCTI BIJ] CTAJII APTEPIAJIBHOI I'IIEPTEH3II

Hepienko T. A.”, Bonkos /. €.2

! XapkiBcpKuii HanioHasHUH yHiBepcuTeT iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

2 1Y «lucrutyt 3aranbHol Ta HeBiakiaaHoi xipyprii HAMH VYkpainu imeni B. T. 3aiiuesa », M. Xapkis,
Ykpaina

O6crexeni 131 mamient (70 4goxoikiB i 61 iHka) y Bimi 69,5 + 11,6 pokiB, sKi mgmanvucs MOCTIHHOL
enekrpokapaioctumyismii (EKC) 3 mpuBoxy atpio-BeHTpUKYIsApHOI Oyokanu, moctidHoi dopmu ¢ibprsamii
nepencep/ib i CHHAPOMY cllabKOCTi CHHYCOBOTO By3ia 3 pexumamu crumyssiiii DDD/DDDR i VVI /VVIR, a
TaKO0X XpOHIuHOI cepieBoi HepocTarHocTi (XCH) 3 kapaiopecinxponizipyrouoto Teparmieto (CRT-P i CRT-D).
KiiHivHI 03HAaKH MAI€HTIB OLIHIOBAIKCS B 3aJIC)KHOCTI BiJl cTafil aprepianbHOi rimeprensii (Al'). Pesympratn
rokasaJ, 110 Bci nmanienty 3 immiaaroannMu EKC manu AL 11 1 1T craaiii 3 ix cuniBBigHomenHsaM 1:2,5. AT
II cranii wacrime acomiroBanacs 3i ctabinpHOIO creHOKapaieto, CJI, @I1, XCH II A ta moMipHHM CTyIIeHEM
AT, AT Il cranii - 3 mocrifiHot0 popmoro DI i mocTiHGapKTHEM KapAiOCKIEpO30M, IPU [EOMY YacTOTH
TIOMIPHOIO Ta Ba)XKO0 cTyreHiB Al' B HuX Oyna ofgHakoBa. Buicoka gacToTa 3yCTpi4adbHOCTI Y TAIi€HTIB 3
immuianToBanuMu EKC AT BUCOKHX cTafiil Ta iX 3B'I30K 3 iHITUMU MOPYIICHHSIMU B CTaHI 3A0POB'S MAIIIE€HTIB
BUMArae ONTUMi3allii MeANKaMEeHTO3HOT0 KOHTpoo AT.

K/TFIO90BI C/IOBA: nocriiiHa eNeKTpoKapAioCTUMYIIALIS, apTepiajbHa rinepTreHsis

KJIWHAYECKAE OCOBEHHOCTH MAIIMEHTOB C IMIOCTOSSTHHOMN
SJEKTPOKAPJIAOCTUMYJISIIIUENA B 3ABUCUMOCTH OT CTAJIAU APTEPUAJIBHOM
I'MIEPTEH3NN

Hepuenko T. A, Boaxos JI. E*

! XapbpKkoBckuii HalMOHaNbHbIN yHUBepcuteT umeHu B. H. Kapasuna, r. XappkoB, Ykpauna

’ry «MHcrutyT obmer u HeoTnoxHoi xupyprunt HAMH VYkpaunsl nmenu B. T. 3aiinesa», r. XapbKkos,
VYkpauHa

© Derienko T. A., Volkov D. E., 2015
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O6cnenoBansl 131 manuent (70 myxuus u 61 xeHmuHa) B Bozpacte 69,5 + 11,6, KoTopble MOABEPIIINCH
nocTostHHOU aiekTpokapanoctumysituu (OKC) mo nmoBoxy aTpro-BEeHTPUKYIISIPHOH OJIOKAIbI, MOCTOSHHOM
¢dopmbl PuOpHIIALMK TIpeAcepIUid U CHHIpOMa ciIabOCTH CHHYCOBOTO Yy3Jla C PEXKHMaMH CTUMYJISILHA
DDD/DDDR wu VVI/VVIR, a Takke XpOHHUYECKOH cepaeuHoir HemocratouHocteio (XCH) ¢
kapauopecunxponusupyomeir  tepanueit (CRT-P u CRT-D). KnuHuyeckue mnpu3HAKK MAUEHTOB
OIICHUBAJIUCh B 3aBUCUMOCTU OT CTaJIuu apTepHalbHOll runepTen3uu (Al). Pe3ynbrarhl mokazanu, 4To Bce
nanueHTsl ¢ uMmrmanTupoBaHHbiMu DKC umenu AT II u III cragmii ¢ ux cootHomenuem 1:2,5. AT Il craguu
Yaie acCoIMUpoBaach co ctabmibhol creHokapaueii, CJ[, ®I1, XCH II A u ymepenHoii crenensto Al', AT
I craguum - ¢ mocrosiHHOW (opmoit PII M MOCTHH(APKTHBIM KapIUOCKJIEPO30M, MPU 3TOM YacCTOTHI
BCTPEYaEMOCTH YMEPEHHOW M Tshkenod cremeHell AT B HHMX ObulM onuMHakoBa. Bplcokas wacToTa
BCTPEUAaEMOCTH y MalueHTOB ¢ uUMIUIaHTUpoBaHHBIMU DKC AI' BbICOKMX CTaauii U UX CBSA3b C WHBIMU
HapyIICHUSIMH B COCTOSIHUH 3/I0POBBSI AIIMEHTOB TPEOYeT ONTUMH3ALUH METUKaMEHTO3HOTO KOHTpoust A/l.

K/TFOYEBBIE C/IOBA: noCTOsHHAS €NeKTPOKapINOCTUMYIISIIUS, apTepHaIbHast TUIIEPTEH3Us

INTRODUCTION

Implantation of a permanent pacemaker is
effective method of treatment of resistant to
medical therapy life-threatening cardiac
arrhythmias and bradysystiolic arrhythmia,
however, it does not eliminate the problem of
patient’s medical support [1-3]. Arterial
hypertension (AH) is one of the most important
clinical ~ syndromes  requiring  patient’s
therapeutic support. There are publications
related to changes in the dynamics of blood
pressure (BP) in patients with pacemaker [4-5],
and treatment of individual cases. However, we
did not find works in which were studied
clinical features of patients with pacemakers
depending on the stage of AH.

OBJECTIVE

The aim of this work is to analyze the
clinical features of patients with implanted
pacemakers depending on the stage of AH.

MATERIALS AND METHODS

131 patients (70 men and 61 women) aged
69,5 + 11,6 years who underwent permanent
pacing were examined in the department of
ultrasound and clinical-instrumental diagnosis
and minimally invasive interventions SI «V.T.
Zaytsev Institute of General and Emergency
Surgery NAMS of Ukraine». The Il stage of
AH was diagnosed in 92 patients, 39 —had the
I11 stage of AH. The indications for pacemaker
implantation were atrio-ventricular block (AV)
— 87 people (62%), permanent atrial
fibrillation(AF) — 19 people (14 %) and sick
sinus node syndrome (SSS) -34 people(24 %)
with pacing modes DDD/DDDR and

VVI/VVIR and dilated cardiomyopathy
(DCM) — 2 people (2%) with -cardiac
resynchronization therapy (CRT-P and CRT-
D). In the early postimplantation period (3-5
days) medical therapy was carried out by using
of angiotensin converting enzyme inhibitors,
beta-blockers, calcium channel blockers,
antiplatelet agents, anticoagulants of direct
action. Sex (male, female), age, forms of
ischemic heart disease (IHD) — postinfarction
cardiosclerosis and stable angina (FC I, II, 1l
and 1V), diabetes mellitus (DM) — types | and
Il, AF — permanent, persistent or paroxysmal,
initially identified and long-term persistent and
CHF stages — I, Il A, 1l B and Ill, degree of
AH (1, 2 and 3) - depending on the stage of
AH, were estimated. The recommendations of
the Association of Cardiologists of Ukraine
(2008) were used to determine the degree and
stage of AH [6].

Evaluation was made of the incidence of
clinical features in patients with pacemaker and
AH in the early postimplantation period. The
results obtained are processed after forming the
database. Statistical evaluation was performed
using Microsoft Excel (for parametric data: M
- mean value, sd - standard deviation; for
nonparametric data: absolute (n, the number)
and relative (p, %) of the unit). The probability
of differences between groups was determined
using a parametric T -Stuydenta test. The
expected result was determined by level of
reliability p < 0,05 and p < 0,01

RESULTS AND DISCUSSION

The table shows the distribution of patients
with permanent pacing into groups in
accordance with the stage of AH.



Series «Mediciney. Issue 30

Table
Clinical features of patients with permanent pacemakers depending on the stage of arterial
hypertension
Clinical features AH stage
] i
The proportion of patients in the sample (% =+ sP) 70+ 4 30+4
Age (M £ sd) 69,1+9,9 | 69,5+9,9

Sex (n, % +s P) Male 54+4 51+4

Female 36+4 49+ 4

Postinfarction cardiosclerosis 0+0 67+4

total 54+4 51+4

FCI 13+3 3x1

HD (n, % + sP) Stable angina FC I 30+ 4 38+3
FC I 10+3 10+ 3

FC IV 1+1 0+0

DM (n, % =+ sP) type I 12+3 21+4
Total 34+4 26+4

paroxysmal and persistent 20+3 10+3

AF (n, % + sP)

permanent 14+3 16+3
total 100+ 0 100+0

| 27+4 3x1

CHF stage (n, % =+ sP) ImA 60+4 56+ 4
1=] 13+3 36+4

Il 0+0 5+2

1 (mild) 13+3 2+1

AH degree (n, % + sP) 2 (moderate) 59+4 49+4
3 (severe) 28+ 4 49 + 4

All patients had AH the Il and Il stages,
dominated by the 11 stage of AH. The Il stage
of AH is more common than the Il stage, less
often in men then in women. The average age
of patients in both groups was not significantly
different.

Postinfarction cardiosclerosis predominated
among the patients of the Il stage of AH.
Stable angina was observed in half of the
patients in both groups. The frequency of
occurrence IHD increased, with the growth of
stable angina from the | FC to the Ill FC, and
decreased from the Ill to the IV FC, while in
the 111 FC it was the same.

DM type Il occurs almost in 2 times more
often in patients with AH stage Ill, than in
patients with AH stage Il. Patients with DM
type | groups were absent in both.

AF with AH stage Il occurred in 1,5 times
more often than in the Il stage. Paroxysmal
and persistent forms were more often in AH

stage I, and permanent was in AH stage IlI.
First and long persistent AF was not observed.

CHF was found in all patients, wherein the
Il A stage was observed more often in both
groups. The | stage of CHF was more often in
the stage Il of AH. The Il A stage of CHF
occurred in 3 times more often at the Il stage
of AH, than at the Il stage. The Ill stage of
CHF observed in 5 times more often at the 111
stage of AH, than at the 1l stage.

The majority of patients had moderate
degree of AH, in both groups. Severe degree of
AH occurred in 2 times more often than mild
degree. At the 111 stage of AH, the frequency of
occurrence moderate and severe stages were
the same, mild degree took place only in one
case.

Our data confirm the high incidence and
stages of AH in patients with permanent
pacemakers, [5, 7] because of this its control
have a special importance. Our data about the
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frequency of myocardial infarction, AH and
DM in patients with implanted pacemaker
indirectly corresponds [8].Other results are
new.

CONCLUSIONS

1. All patients with implanted pacemaker
had the Il and the 11l stages of AH with their
ratio 1:2.5.

2. Stable angina, diabetes mellitus, AF,
heart failure 11 A and moderate degree of AH
were associated with the Il stage of AH. The
Il stage of AH was associated with persistent

AF and postinfarction cardiosclerosis, while
the frequency of occurrence moderate and
severe AH were the same.

3. The high frequency of AH in patients
with  implanted pacemakers and their
relationship with other disorders in the health
of patients, requires optimization of blood
pressure control.

PROSPECTS FOR FUTURE STUDIES

It seems appropriate to study the
optimization of treatment AH in patients with
permanent pacemakers.
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FUNCTIONAL CLASS OF CHRONIC HEART FAILURE AND
DYNAMIC OF HEMODYNAMIC PARAMETERS IN PATIENTS
WITH IMPLANTED PACEMAKERS AT THE ANNUAL STAGE OF
SUPPORTIVE DRUG THERAPY

Kolomytseva I. M.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

162 patients (89 men and 73 women) aged 69 + 10 years were observed at the annual stage of supportive
drug therapy after implantation of pacemakers in DDD/DDDR, VVI/VVIR and CRT-P/CRT-D modes.
Changes of hemodynamic parameters were taken in consideration according to the functional class of chronic
heart failure (CHF FC). Pacemakers implantation and supportive drug therapy led to transference of patients
to the lower CHF FC with more significant results in CRT-P/CRT-D mode, normalization of heart rate (HR)
in all CHF FC and stimulation modes, systolic (SBP) and diastolic blood pressure (DBP) in DDD/DDDR and
CRT-P/CRT-D modes, end-systolic and diastolic volumes (EDV and ESV LV), left ventricular ejection
fraction (LVEF) in CHF FC Il in all stimulation modes and CHF FC Il in DDD/DDDR and VVI/VVIR
modes and size of the left atrium (LA) in CHF FC Il in all stimulation modes and CHF FC | in VVI/VVIR
mode. In thickness of posterior wall and interventricular septum of the left ventricle (LV PW and IVS), the
sizes of the right atrium (RA) and right ventricle (RV) significant changes in any of CHF FC were not
noticed, which requires drug therapy amplification.

KEY WORDS: permanent pacing, cchronic heart failure, functional class of cchronic heart failure,
hemodynamic parameters, annual stage, drug therapy

®YHKIIOHAJIBHUAM KJIAC XPOHIYHOI CEPLHEBOiI HEJJOCTATHOCTI TA JUHAMIKA
TEMOJUHAMIYHUX NOKA3HUKIB Y MAIIEHTIB 3 EJEKTPOKAPAIOCTUMYJISITOPAMUA
HA PIYHOMY ETANI OIATPUMYIOYOi MEJUKAMEHTO3HOI TEPANII

Konomuuyesa I. M.
XapkiBChKUI HallioHAMEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

Cnocrepiranu 162 manienta (89 uosoBikiB 1 73 kiHku) y Bimi 69 + 10 pokiB Ha piuHOMY erami
MiATPUMYIOYOT MEINKAMEHTO3HOT Tepartii micist iMmianTarii eaekrpokapaioctumystopie (EKC) B pexumax
DDD/DDDR, VVI/VVIR i CRT-P/CRT-D. BpaxoByBajaucsi 3MiHH TeMOJMHAMIYHHX MOKa3HUKIB 3
ypaxyBaHHSIM (YHKIIOHAJIBHUX KiaciB XxpoHiyHoi cepiieBoi HepocrarHocTi (DK XCH). Imnnanrauis EKC i
HiATPUMYIOUa MEAMKaMEHTO3Ha Teparlis MPUBOIWIM J0 Mepexoay mnauieHtiB y Ounpim Hu3bki K XCH 3
OinbII 3HaYyIIUMH pe3ysibTaTti B peskumi CRT-P/CRT-D, nopmanizariii yactotu cepiieBux ckopouensb (UCC)
y Bcix @K XCH i pexxumax ctumyisiuii, cuctoniunoro (CAT) i miactoniuHoro aprepiansHoro tucky (JJAT) B
pexxumax DDD/DDDR i CRT-P/CRT-D crumymaii, kinieBoro cucromigaoro (KCO JII) i miacroiigroro
o06csiry miBoro nuryHouka (KO JILI), dpakuii Bukuay niBoro nnryHouka (®B JII) B I ®K XCH y Bcix
pexxumax i B [II ®K XCH B pexxumax DDD/DDDR i VVI/VVIR i poswmipis niBoro nepenceps (JIIT) B 11 @K
XCH y Bcix pexumax ctumyirnii i B [ @K XCH - B pexxumi VVI/VVIR. ¥V ToBmmHi 3aaap01 cTinku (T3C
JIII) 1 MDKIUTYHOYKOBOI meperopoiku jiBoro mnryHouka (TMILIT JIII), po3mipax mpaBoro mepeacepas
(ITIT) 1 mpaBoro nuryHouka (ITHI) He cnocTepiranocs 3Hauynmx 3MiH Hi B ogHoMy 3 @K XCH, mo Bumarae
MOCHJICHHS] MEJIMKaMEHTO3HO1 Teparii.

K/ITIOYO0BI CJIOBA: mocTtiiiHa eNeKTpOKapAiOCTUMYJIAIis, XpOHIYHA CcepleBa HEIOCTaTHICTh,
(yHKITIOHATEHUN KJIAC XPOHIYHOI CeprieBOi HEAOCTATHOCTI, Te€MOJMHAMIUHI TMOKAa3HUKH, PIYHUN Mepiof,
MEIUKaMEHTO3HA Teparist

®YHKIMOHAJIbHbBIN KJIACC XPOHUYECKOM CEPJAEYHOI HEJJOCTATOYHOCTH
U JUHAMUKA TEMOJUHAMUYECKUX MOKA3ATEJIEN Y HAIIMEHTOB C
UMILIAHTUPOBAHHBIMHY JEKTPOKAPJUOCTUMYJISITOPAMU HA TOJOBOM DTAIIE
MO/UIEP’)KUBAIOIIEN MEJUKAMEHTO3HOW TEPATINHN

© Kolomytseva I. M., 2015
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Konomviyeea H. H.
XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT uMenu B. H. Kapasuna, r. Xapskos, YkpanuHa

Habmomgamn 162 marnmenTa (89 myxuwH W 73 XEHIIWHBI) B Bo3pacte 69 + 10 meT Ha rogoBOM dTare
TIOJICP>KUBAOIICH MEIMKAMEHTO3HOM Tepaluy II0Ciie UMIUTAHTAUH 3JIeKTpoKapauocTuMyiaTopos (OKC) B
pexumax DDD/DDDR, VVI/VVIR u CRT-P/CRT-D. VYunThiBanuch H3MEHEHHS T'e€MOIHHAMHUYCCKAX
ToKazaresel ¢ yueToM (yHKIHOHAIBHBIX KIACCOB XpOHMUYECKOW cepaednor HemoctatouHocTH (PK XCH).
Wmmnartanus OKC u noanepxuBaromas MEINKaMEHTO3Has Tepanus MPUBOIIIN K TIEPEXOAy MalUeHTOB B
6onmee Hmskue ®K XCH ¢ Gomee 3HaunMbiMu pesynbraTamu B pekume CRT-P/CRT-D, nHopmanuzanmu
gacTtoThl cepaednsix cokparieHuii (UCC) Bo Bcex @K XCH wm pexuMax CTUMYIALNH, CHUCTOINYECKOTO
(CAJQl) v mmacronmyeckoro aprepuanbHoro nasieHus (IAJ]) B pexxumax DDD/DDDR u CRT-P/CRT-D
cTuMyIinun, koHeaHoro cuctoirmdeckoro (KCO JIXK) un nuacronmmueckoro o6bpéma neBoro xemynouka (KO
JIK), ¢dpaxuun Beropoca nesoro xemynouka (OB JDK) o II @K XCH Bo Bcex pexumax u B III @K XCH B
pexxumax DDD/DDDR u VVI/VVIR u pa3mepos neoro npencepaust (JIIT) Bo II @K XCH Bo Bcex pexumax
crumymsiiun 1 B 1 @K XCH - B pexmme VVI/VVIR. B Tommmue 3ammeit cremkm (T3C JDK) m
MEXOKEITyTOUYKOBOH meperopoaku jeBoro xemynouka (TMIKII JIXK), pasmepax npasoro npencepaust (II1) u
npaBoro xerynodka (I1K) me Habmromanock 3HaUuMMBIX n3MeHeHnid HU B ogHOM m3 @K XCH, uto TpebyeT
YCHIICHHUS MEIUKaMEHTO3HOH Tepanum.

KIIFOYEBBIE CJIOBA: 1oCTOsSHHas  3JIEKTPOKapIMOCTUMYJISLIMSA, XpOHUYECKass  cepleydHas
HEJIOCTATOYHOCTh, (PYHKIMOHAIBHBIA KJIacC XPOHMYECKOH CepAeYHOM HE0CTaTOYHOCTH, TeMOANHAMUIECKIE
MOKAa3aTEeNH, TOJ0BOH IEPHOJ], MEIUKAMEHTO3HAs TEPAITHS

permanent bradysystolic atrial fibrillation (AF)

INTRODUCTION ~ 25 patients (15 %) with pacing VVIVVIR

Permanent pacing has proved effectiveness mode, dilated cardio-myopathy - 16 patients
in improvement of quality and lifetime, (10 %) with pacing CRT-P and CRT-D modes.
morbidity and mortality reduction in patients Inclusion criteria were pacemakers and
with arrhythmias and ventricular dyssynchrony ~ CHF. Exclusion criteria were the stimulation of
associated with chronic heart failure (CHF) [1, the right or left ventricle less than 50 % over
2]. However, it does not cancel, but modifies  the annual period of observation and age less
supportive drug therapy. than 40 years.

An important factor in verification of the Before implantation, in the early posto-
drug therapy effectiveness in patients with perative (3-5 days), semi-annual and annual
permanent pacing is hemodynamic parameters periods after implantation, depending on the
as they relate to functional class (FC) of CHF  CHF FC systolic blood pressure (SBP),
that is still not reflected in the literature. diastolic blood pressure (DBP), heart rate

(HR), end-systolic and diastolic volumes (EDV
OBJECTIVE and ESV LV), left ventricular ejection fraction

The aim of the study is to estimate (LVEF), thickness of posterior wall and
hemodynamic parameters in CHF FC in interventricular septum of the left ventricle
patients with implanted pacemakers stage at  (LV PW and IVS), the size of the left atrium
the annual stage of supportive drug therapy for ~ (LA), the size of the right atrium (RA) and the
enhancement its effectiveness. size of the right ventricle (RV) were estimated.

SBP and DBP were measured by the
MATERIALS AND METHODS Korotkov’s method using Microlife BP AG1-
162 patients (89 men and 73 women) aged 20 tonometer after 5 minutes of rest.

69 + 10 years, who were subject to permanent HR was measured using CardioLab 2000
pacing, were examined at the department of  electrocardiography.
ultrasonic and instrumental diagnostics with Echocardiography =~ was  done  using

miniinvasive interventions of SI «Zaytsev V.T. ultrasound Toshiba Aplio 400, Siemens
Institute of General and Urgent Surgery NAMS ~ Cypress and Esaote MylLab Alfa equipment.
of Ukraine». Among the indications for pace-  Sizes of the LA, RA, RV and LV PW and IVS
maker implantation were atrio - ventricular ~ were measured. Calculation of EDV and ESV
block ( AV block ) — 89 patients (55 %) and LV made with the Teichholz (Teichholz L.E.,
sick sinus node syndrome (SSNS) - 32 people 1976) [3] formula: EDV = 7 * (EDS) */ (2.4 +
(20 %) with pacing DDD/DDDR mode, EDS), ESV = 7 * (ESS)*/ (2.4 + ESS). LVEF

10



calculation was made with the formula EF =
(EDV-ESV) /EDV * 100 %.

Hardware and drug optimization were
carried out at each stage of the research.
Angiotensins converting enzyme inhibitors,
beta-blockers, antiplatelet agents, anticoa-
gulants of direct action, statins, anti-arrhythmic
drugs were used in the drug optimization.

Patients were divided into 4 groups - CHF
FC I, II, Il and IV. For CHF FC diagnosis
used the recommendations of the Association
of Cardiologists of Ukraine (2012) [4]. In each
group of patients at each stage of the study
SBP, DBP, HR, EDV and ESV LV, LVEF, LV
PW and IVS statistics, the sizes of the LA, RA,
RV were determined.

Series «Mediciney. Issue 30

The obtained results were processed after
forming the database. Statistical evaluation was
carried out with using Microsoft Excel (for
parametric data: M - mean value, sd - standard
deviation; for nonparametric data: absolute (n,
the number) and relative (p, %) for the unit).
The accuracy of differences between groups
was determined using the nonparametric U -
Mann -Whitney test. The expected result was
determined by level of accuracy p < 0.05 and
p <0.01.

RESULTS AND DISCUSSION

Table 1 shows the hemodynamic
parameters in CHF FC groups in patients with
pacemakers in DDD/DDDR mode.

Table 1
Hemodynamic parameters of patients before and after pacemakers’
implantation in DDD/DDDR mode depending on CHF FC (M =+ sd)

CHF FC

Eo
£3 FCI FCII FCIII FCIV
g5
Es (82| 0| €| &8 |82 0| S| &8 |82 0| €| 8 |82 ,0| |
[TR=N O.= | > c 5} O.= |0 > c 5} O.= | 1O > c [ O.= (1O > c| o

—'0O LT | © >u—ol¢5® >\H—(_)'c5§o >,'4—o'05© =
To |75 | €| 3 |88|V°| €| & |88|7°| E| J |&&|7°| £|3
SBP 149 | 141 |137 |131 |150 |142 |137 [135 [153 (145 [140 (135 |162 |157 [155 | _
(mmHg) [£21 |+11 |+£10 |£10 |£15 |+£19 |+£10 |£13 |£15 |18 [+21 [+7 |+10 |£15 |+21
DBP ([84+ |84+ |83+ |81+ |90+ |85+ |85+ |81+ |93+ |88+ [85+ 85+ |95+ |93+ (90« | _
(mmHg) | 12 6 5* 7 8 8 7* |10 7 7 12 | 14 6 6 7
HR

62+ (62 + 50+ [61+ 64+ |46+ |59+ |64+ |66+ |44+ |60+ |62+

(tr’T?i?]t)S/g96117191251317115374_

EDV |123 |117 |114 |104 |139 |135 |130 |115 [152 [146 [140 (135 |182 |161 [154 | _
LV (ml) [£32 [+13 |+18 [+33 |36 [+32 |+28 |£31 [+53 [+59 |+28 |+40 |+41 |£21 [+42
ESV |55+ [53+ |51+ [48+ [69+ |68+ 63+ |59+ |74+ |70+ [68+ |60+ |80+ (734 |69+ | _
LV (ml) | 21 | 12 5 7 37 |30 [25 |25 (33 |49 |22 |19 |27 (12 |21
LVEF |53+ |51+ [55+ |62+ |50 |54+ [55+ [60+ |46+ [50+ |53+ [61+ |38+ [41+ |47+ | _
(%) 8 10 3 8 +7 |10 4 7 8 |5** [ 3 17 |11 |7*%* | 13
LVPW [12+ 12+ 12+ |11+ 1,2+ 12+ 1,1+ |11+ 1,3+ 1,3+ |12+ |12+ 1,3+ 1,3+ 1,2+ | _
(cm) 02 (02 |01 (02 (02 |02 (03 |02 |02 |02 |02 |02 |02 |02 |02
LVIVS |12+ 12+ 12+ 11+ 12+ 12+ 11+ |11+ 13+ 1,3+ |12+ 12+ 1,3+ 1,3+ |12+ | _
(cm) 02 (02 |01 (02 |02 |02 |03 |02 |02 |02 |02 |02 |02 |02 |02

LA |42+ 42+, 4 |37+ 43+ W43+, , 38+ {6+ 46+ (A5+ U3+ 47+ U7+ A5 |
(cm) 1 1* 1 1 1* 1 1 1 1 1 1 1 1

RA 38+ 38+ B6+ 33+ @Al+@dls], B7+ K43+ @3+ A1+ 38+ 48+ 48+ 46+ |
(cm) 1 1 |05 [05 1 1 1 1 1 1 |05 |1 1 1

RV |41+ [41+ 441 36+ 42+ 42+ 141+ 38+42+ 142+ 41+ 38+ 46+ 46+ 145+
(cm) 2 2 1 1 1 1 1 1 1 1 |05 (05 |05 (05

*p < 0,05 ** p <0,01 - in current values between the groups
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Before implantation SBP was within 1
degree of arterial hypertension (AH) in CHF
FC I, I1, 111 groups and 2 degree in the CHF FC
IV group. Six months after implantation there
was decrease to norm in the first three groups
and the tendency to decrease in CHF FC IV
group. Before implantation DBP was not
higher than 1 degree of AH in all CHF FC
groups, but after the implantation it normalized
at the early stage in the first three groups, and
six months later - in CHF FC IV group.

Before implantation HR in all CHF FC
groups was significantly below normal and
after implantation it normalized.

EDV and ESV LV exceeded norm in CHF

to decrease - in CHF FC IV group. Before
implantation LVEF was significantly reduced
in CHF FC Ill, IV groups, but in six months
after implantation it fully normalized in CHF
FC Il group and had tendency to
normalization in CHF FC IV group.

LV PW and IVS exceeded the norm in all
CHF FC groups before implantation. After one
year implantation led to some reduction.

The size of the LA, RA and RV exceeded
the norm in all CHF FC groups before
implantation. A year later after implantation
the size of the LA fully normalized in CHF FC
I, Il group, in the other groups was only
tendency to reduction.

FC I1, 111, 1V groups before implantation. In six Table 2 shows the hemodynamic para-
months  after implantation normalization meters in CHF FC groups in patients with
noticed in CHF FC 11, 111 groups and tendency  pacemakers in VVI/VVIR mode.
Table 2
Hemodynamic parameters of patients before and after pacemakers’ implantation
in VVI/VVIR mode depending on CHF FC (M = sd)
CHF FC

L

Ew FCI FC Il FC I FC IV

S g

= = e = o

o & L > . = 5 L > ” = 5 L > . = 5 L > " = 5
ES |g5|w> 5| 8 |es|w>| 5| & |egs|le>| 5 |8|8s|wa| &8 |3
TE |BE[°S| E | 2 |8E|7S| E| 2 |BE|°S| E |2 |BE|°S| E |2
SBP 143 (138 |135 [130 (148 (144 |137 |133 |150 | 145 |143 | - |160 (155 (145 | -
(mmHg) (10 [£15 |+17 [+14 [+20 |£17 |14 |+5 [+20 [£22 |+7 +£28 |21 |20
DBP B85+ 82+ [B0+ 80+ [0+ |85+ 86+ 83+ |93+ 87+ B4+ |- |95+ 97+ [95+ | -
(mmHg) (13 |12 |12 [4** |10 7 5 |5** | 8 |10** |11 7 |4** | 3
(s P2 P4 |63+ B4+ U8+ |0+ 62+ 67+ U6+ 61+ 63+ | [44+ O 60 | _
min) 10 |16 5 |5** |12 |14 5 |3** |13 17 15 4 10 4

EDV (130 (129 (127 (122 (138 |135 (133 (124 |142 35+ (130 |- [56+ |151 |148 | -
LV (ml) =47 143 |25 10 =32 H23 16 f=13 37 | 39 R34 46 =39 |7

ESv p3+ B0+ [50+ M8+ 65+ |63+ 56+ B3+ [0+ [68+ 63+ |- |82+ |78+ [72+ | -
LV (ml) [29 [24 |10 |10 |36 |12 9 9 36 | 34 28 13 6 6

LVEF M8+ [bl+ |56+ [60+ U5+ M9+ 54+ 58+ U1+ |47+ Bl+ |- |39+ 43+ 47+ | -

@) |3 |4 |9 |10 |8 |7 [7 [15 |4 |7 |9 4 [3** |10
LvPwW L2+ l2+M2+l1+f2+ 02+ 02+ 01+ 03+ 13+ 12+ |- [1,3+ 13+ [3+]-
(cm) 02 (0,2 (0,2 (0,2 (0,2 |02 |0,2 (05 |02 |02 |0,2 02 10,2 (0,1
LVIVS 2+ 12+02+ 1+ 2+02+02+0,1+03+1,3+ 1,2+ (- 1,3+ 1,3+ [1,3+]-
(cm) 02 10,2 (0,2 |0,2 |0,2 |0,2 |0,2 |05 |0,2 |02 [0,2 02 (0,2 |01

LA B9+B9+B8+B6LtU4+ U4+ U2+ |4+ U5+ 45+ B2+ |- BT+ 47+ B4+ |-
(cm) 1 1 1 , 1 1 05 |05 1 1 1 1 1 0,5

RA fl1+A1+|4+ 365 A5+ A5+ A3 AL A7 47+ A5+ - U9+ A9+ ALL |-
(cm) |05 |05 |06 kO05(05 |05 |1 |1 |1 1 1 05 |05 |05

RV #1+A41+¥U+1B6+A3+A3+A1+BO+A4+ 44+ A2+ |- U6 A6 A2L |-
cm |1 |1 05 |1 |1 |1 06 |1 1 1 05 |05 |05

*p < 0,05 ** p<0,01 - in current values between groups
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Before implantation SBP was within 1
degree of AH in the first three CHF FC
groups and 2 degree in CHF FC IV group.
After implantation in the early period it
normalized in CHF FC | group and six
months later - in CHF FC Il group, in the
other groups was only tendency to decrease
in all observation periods.

Before implantation DBP was within 1
degree of AH in all CHF FC groups except
FC I. Decrease to norm was noticed in CHF
FC I, 1l groups by the early period of
observation.

Before implantation HR was significantly
below normal in all CHF FC groups, but at
the early stage after implantation increased to
normal.

EDV and ESV LV before implantation

Series «Mediciney. Issue 30

implantation. Before implantation LVEF was
below normal in all CHF FC groups. It
normalized in CHF FC | group at the early
stage after implantation and after six months
- in CHF FC 11 group.

LV PW and IVS exceeded the norm in all
CHF FC groups before implantation and
implanttation after one year led only to a
slight decrease of the indicators.

Size LA exceeded the norm in CHF FC
I1, 111, IV groups. Normalization was noticed
only in CHF FC Il group with a tendency of
normalization in the other CHF FC group
one year after implantation.

The size of the RA and RV was
significantly higher than normal in all CHF
FC groups and tendency to decrease was
noticed only in a year after implantation.

exceeded the norm in CHF FC I, IlI, IV Table 3 shows the hemodynamic
groups. The normalization observed in CHF parameters in CHF FC groups in patients
FC II, 111 groups and tendency to decrease in with pacemakers in CRT-P/CRT-D mode.
CHF FC IV group in six months after
Table 3
Hemodynamic parameters of patients before and after pacemakers’ implantation
in CRT-P/CRT-D mode depending on CHF FC (M =+ sd)
CHF FC
L
£
Sg FCI FCII FC Il FC IV
>N
=27 » |-
2§ 2o F |2 5| 2 £l s g2 | €| 5 |22 | =5
23 25| o [E|2/98 [ws| S| & |25 |wx| S| & |28 |wx| 5|2
Te 88| lo o B8 |8 |oE | 3 | RS | 5S |oE | & | B8 |58 |oE |4
SBP | | |_ | 151 | 143 | 138 | 133 | 145 | 142 | 140 | 135 | 155 | 150 | 140 |_
(mmHg) £25 |17 |£17 | £6 |13 |[£12 |£14 | £7 | £7 [£14 | £5
DBP ol L. |87+ |83£ |82+ |83+ |87+ |87+ |85+ |85+ |95+ [89+ [87& |
(mmHg) 14 | 7 |13 | 6 7 9 7 7 7 2 3
HR (beats/ | _ | _ |_ |_ |56+ |71+ |64+ |64+ |58+ |73+ |64+ |64+ |58+ |74+ |64+ |
min) 20 | 13 6 7 9 7 17 6 3 17 6
EDVLV | | _ |_ |_|141 | 137 |131 | 128 | 188 | 181 | 151 | 140 | 212 | 195 | 161 | _
(ml) +30 [£27 | £42 | £39 |£55 [£52 [ £22 | £7 |£28 |+47 | £6
ESVLV | _ | _ |_|_ |85« |80+ |61+ |57+ |95+ |90+ |68+ |64+ |98+ [90+ |83+ | _
(ml) 45 | 35 | 17 8 40 | 27 4 7 14 9 7
LVEF Sl UL |42 |47 |56 |61+ |41+ |47+ |48+ 554 |38+ |40+ |44 |
(%) 20 | 22 8 5 g8* | 8 8 6 4 4 4
LVPW | | |13 12+ |10+ | 1+ [13+ [12+ |12+ |11+ |13+ [13+ |12+
(cm) 0,2 0,2 0,1 0,1 0,2 0,2 0,1 0,2 0,1 0,2 0,1
LVIVS | | | |13 12+ |11+ | 1+ |13+ [12+ |12+ |11+ |13+ 1,3+ |12+
(cm) 0,2 0,2 0,1 0,1 0,2 0,2 0,1 0,2 0,1 0,2 01 |~
4+ 38+ 3,6+ 49+ 148+ |43+ 49+ | 4,85 |43+
LAG@m) | - 1= - |- |o9o [**1|%6 |05 |67 | 1 |08 [*F1|0d6 |+1 |63 |
RAGM) | - |- |- |- |425 |42 |38+ (35 | 5+ 1494 (442 |41+ |51+ |51+ 43+ |
+0,4 | 0,2 0,6 0,5 0,5 0,2 0,2 0,2 1 1 0,3
RV(em) | - |- |- |- [%lE |42 [36+ |35+ |46+ |46+ 382 36+ [48+ [48+ |41+ |
0,2 |03* | 0,2 0,3 1 0,3* | 0,3 0,4 0,1 0,1 0,2

*p < 0,05 ** p<0,01 - in current values between the groups
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Before implantation SBP was within 1
degree of AH in all CHF groups, in six
months after implantation it normalized in
CHF FC 1l group and one year later - in CHF
FC 1l one. Before implantation DBP was
higher than normal in CHF FC IV group at
the level 1 degree of AH and after
implantation it normalized.

HR was below normal in all CHF FC
groups and after implantation it increased to
the norm.

Before implantation EDV and ESV LV
were higher than normal, but LVEF - below
normal in all CHF FC groups, but in six
months after implantation it normalized in
CHF FC Il group, in the other groups were
only the tendency to normalization.

LV PW and IVS exceeded the norm in all
CHF FC groups before implantation. The
slight decrease was noticed only in a year
after implantation.

Before implantation LA size was higher
than normal in all CHF FC groups and in six
months after implantation normalization was
noticed in CHF FC Il group, in the other
groups was the tendency to decrease. The
size of the RA and RV was significantly
higher than normal before implantation, but
at all stages after implantation there was a
tendency to the slight decrease.

Before implantation pacemakers’ patients
were examined in all CHF FC groups except
CHF FC I one in CRT-P/CRT-D mode. One
year after implantation in all stimulation
modes patients' transference changed from
higher to lower CHF FC, so that they
disappeared in the CHF FC IV in all modes
and in CHF FC Il in VVI/VVIR mode.

The research has proved that at the annual
stage pacemaker leads to a full HR
normalization in all CHF FC groups and
stimulation modes, SBP and DBP in
DDD/DDDR and CRT-P/CRT-D modes,
ESV LV, EDV LV, LVEF in CHF FC Il
group in all modes and in CHF FC 111 group
in DDD/DDDR and VVI/VVIR modes, that
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SPIRONOLACTONE IN BIOFEEDBACK SESSIONS IN THE LOOP
OF PACED BREATHING AND HEART RATE VARIABILITY IN
HEALTHY VOLUNTEERS

Nazarenko E. O., Nesterenko N. 1., Abdel Wahhab O. Gh., Belal S. A. S., Martynenko O. V.,

Yabluchanskiy M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

In 7 conditionally healthy volunteers, aged from 19 to 21 years (average age is 19,53 + 1,55 years),
influence of spironolactone on alterations of regulatory systems state of the organism combined with
biofeedback (BFB) sessions in the loop of paced breathing (PB) and heart rate variability (HRV) parameters
was evaluated. All volunteers were conducted 2 series of everyday BFB sessions in analyzed loop for 5 days
with a 3 months interval between them, 2™ series of sessions were conducted 6 hours after oral application of
25 mg spironolactone. The data was analyzed using non-parametric statistical methods. Optimization of
regulatory systems state under influence of BFB sessions in the loop of PB and HRV parameters was found.
Spironolactone in studied dose had no significant effect on optimization of regulatory systems state.

KEY WORDS: biofeedback, paced breathing, heart rate variability, regulatory systems of the organism,
spironolactone

CIITPOHOJIAKTOH B CEAHCAX BIOJIOI'TYHOI'O 3BOPOTHOI'O 3B’A3KY
3 KOHTYPOM METPOHOMI3OBAHOI'O TUXAHHSA TA BAPIABEJIBHOCTI
CEPIIEBOI'O PUTMY Y 3JOPOBUX JOBPOBOJIbIIIB

Haszapenko €. O., Hecmepenxo H. 1., A6den Baxxaé O. /]xc., benan C. A. C., Mapmunenxo O. B.,
HAbonyuancokui M. 1.
XapkiBchKuii HallioHansHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

Ha 7 ymoBHO 310poBUX H00OpOBOJNBIAX Y Bimi Bix 19 mo 21 pokiB (cepenHiit Bik — 19,53 £ 1,55 pokiB)
OIHWIA BIUTMB CIIPOHOJNIAKTOHY Ha SKICTh OiosorivHoro 3BopoTHOro 3B’s3ky (BOC) B KoHTYpI
MeTpoHOMi3oBaHoro nuxaHHs (MJ]) 1 mapamerpiB BapiabempHOCTI cepreBoro putMmy (BCP). Bceim
JIOOPOBOJBIIAM MPOBEICHO 10 2 cepii moaeHHnx ceanciB BOC y nocmimKkyBaHOMY KOHTYpI MPOTATOM S5 ITHIB
3 IHTEPBAJIOM Yy TPH MICSAI MK HUMH, y 2-W cepii ceaHCH MPOBOMWIN Yepe3 6 TOAWMH MICIs MepOpaTbHOTO
npuioMy 25 MI clipoHONIOKTOHa. {aHi 00poOIsiIncs MeToaMH HellapaMeTpUYHOT CTaTHCTUKY. BeraHoBIeHa
omnTuMi3aIlis craHy peryiastopHux cucteM mix BmmBoM BOC 3 xontypom MJ] i BCP. ChipoHonakToH B
JOCIIKEHIN 1031 HE POOHB iCTOTHOTO BIUIMBY Ha SIKICTH ONTUMI3allil peryIsSTOPHAX CUCTEM.

K/TIO490BI CJIOBA: 6ionoriunuii 3BOPOTHHI 3B’S30K, METPOHOMI30BaHE IUXaHHS, BapiaOeIbHICTh
CEepLIEBOTO PUTMY, PErYISITOPHI CUCTEMH OpraHi3My, CIipOHOJIAKTOH

CIIMPOHOJIAKTOH B CEAHCAX BUOJIOTMYECKOM OBPATHOM CBSI3U
C KOHTYPOM METPOHOMMUM3UPOBAHHOI'O IbIXAHUSA U BAPUABEJIBHOCTH
CEPJEYHOTI'O PUTMA Y 3J0OPOBBIX TOBPOBOJIBIIEB

Ha3zapenxo E. O., Hecmepenxo H. H., A60en Baxxao O. /lc., benan C. A. C., Mapmuinenxo A. B.,
Aoényuanckui H. H.
XapbKOBCKUI HallMOHaIbHBIN yHUBepcuTeT MeHU B. H. Kapasuna, r. XappkoB, YkpanHa

Ha 7 ycnoBHO 310poBBIX 100poBobLax B Bo3pacte oT 19 1o 21 roga (cpenunit Bospact — 19,53 + 1,55
JIeT) OICHIJIM BJIHMSHUE CIIUPOHOJIAKTOHA HAa KadecTBO Omojormdyeckoit odparnoit cszu (BOC) B xoHTYpe
MeTpoHOMH3MpoBaHHOTO Apixanus (MJI) um nmapamerpoB BapuabenbHocTH cepaedHoro putma (BCP). Beem
UCTIBITYEMBIM IPOBEIEHO 10 2 cepuu exeaHeBHBIX ceancoB bOC B nuccienyeMoM KOHType B T€UEHUE 5 THEH
C BPEMEHHBIM HMHTEPBAJIOM B TPH MECSLA MEXIYy HHUMH, BO 2-ii CepHM CEaHCHI NPOBOJMIM Yepe3 6 4JacoB
nocyiie  InepopaibHOro mpuéma 25 Mr  COMPOHONOKTOHA. JlaHHBle 0OpabaThIBAINCh  METOAAMH
HerapaMeTpU4YecKOW CTAaTHCTHKH. YCTAHOBJIEHA ONTUMM3ALMS COCTOSHMS DEryJSTOPHBIX CHCTEM IIOA
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BiausHueM BOC ¢ xontypom Ml u BCP. CniupoHONIaKTOH B M3y4€HHOH 103€ HE OKa3blBal CYLIECTBEHHOIO
BIIMSIHUS HAa Ka4eCTBO ONTUMU3AIMH PETYISTOPHBIX CUCTEM.

K/IIIOYEBBIE CJ/IOBA: Ouonorndeckas

oOparHas

CBA3b, MCTPOHOMH3HUPOBAHHOC  JIbIXaHUEC,

BapI/Ia6CHLHOCTL CEPACUHOI0 prUTMa, pEryIITOPHBIC CUCTEMbBI OpraHUu3Ma, CIMPOHOJIAKTOH

INTRODUCTION

The function of human circulatory system is
controlled by neurohumoral regulatory systems
[1]. Chronic distress cause its overstrain, which
forms the base for development and
manifestation of diseases [2].

One of perspective ways of optimization of
regulatory systems state is biofeedback in the
loop of paced breathing and heart rate
variability (HRV) parameters [3-6].

Spironolactone, a competitive aldosterone
antagonist,  inhibits  aldosterone-regulated
exchange of sodium to potassium ions at
collective tubules and distal canaliculi of
nephron, providing moderate diuretic and mild
antihypertensive effects [7].

Considering the above, it is interesting to
evaluate spironolactone influence on the
organism in combination with biofeedback
sessions in the loop of paced breathing and
HRV parameters at one contingent of
volunteers.

The study is conducted as a part of research
project of V.N. Karazin Kharkiv National
University «Development and Research of
Automatic Control of Heart Rate Variability»,
registration No. 0109U000622.

OBJECTIVE

To evaluate spironolactone influences on
alterations of regulatory systems state of the
organism in combination with biofeedback
sessions in the loop of paced breathing and

HRV parameters at one contingent of
volunteers.
MATERIALS AND METHODS

The study involved 7 conventionally

healthy volunteers aged from 19 to 21 years
(average age is 19,53+ 1,55). Inclusion
criteria; acute and chronic diseases absence,
pernicious habits absence, heart rate above
60 bpm at rest, blood pressure above
100/60 mmHg.

Biofeedback sessions were conducted using

computer diagnostic complex «CardioLab
2009»  («KhAl-Medica»)  with  special
«Biofeedback»  module  that  contains
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programmatically ~ connected  aural-visual
breathing metronome and algorithm of HRV
parameters estimation.

In compliance with research objective,
volunteers were conducted 2 series of everyday
biofeedback sessions in studied loop for 5 days
with a 3 months interval between them [8].
Second biofeedback series were conducted 6
hours after oral intake of 25 mg spironolactone.
Before second biofeedback series all
volunteers took similar dose of spironolactone
for 2 days to reach significant pharmacological
effect [7].

During biofeedback session, initialization of
adaptation algorithm of biofeedback module
was conducted in first 2 minutes, while
volunteer breathed 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 consisted in
automatic seeking of such frequency, when
current sympathovagal and neurohumoral
values were maximally approximate to
optimum zone [5].

Regulatory systems state was estimated
based on HRV parameters. 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 during  7-minute
biofeedback session [4]. Powerfulness of very
low (VLF, ms®), low (LF, ms?) and high (HF,
ms®) frequencies of HRV domain spectrum
were estimated, then they were transformed
into two-dimensional coordinate space with
LF/HF and VLF/(LF+HF) axes, which
correspond to powerfulness of sympathovagal
and neurohumoral balances of regulation [9].

Biofeedback quality estimation was based
on 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
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algorithm)  parameters both  for whole
regulatory system (D) and its parts, and also on
BQI integral index (parameter that reflects all
qualitative changes of biofeedback process)
[9]. Estimation of all values was carried out
using PTC MathCad software.

Statistical analysis of the results for each
subject was carried out using Microsoft Excel.
Average values (M) and standard deviation
(sd) of O, S, E parameters for D, LF/HF,
VLF/(LF+HF) indicators of all records of each
series of all subjects were put down in
spreadsheet. The differences reliability of each
parameter between sessions and in each session
was determined by Wilcoxon signed-rank test.

RESULTS AND DISCUSSION

O, S, E parameters values for D, L/H,
V/(L+H) indicators of 1% and 5" sessions of 1
and 2" biofeedback series in conventionally
healthy volunteers are shown in the table.
According to the data, biofeedback series in the
loop of paced breathing under HRV parameters
control optimize regulatory systems state.
However, adding spironolactone to biofeed-
back series has no significant influence on
alterations of O, S, E parameters values for D,
LF/HF, VLF/(LF+HF) indicators.

Table
O, S, E parameters values for D, LF/HF, VLF/(LF+HF) indicators of 1%
and 5" sessions of 1%t and 2™ biofeedback series
1% series 2" series
Parameters — - _ — - i
1% session 5" session 1% session 5" session

O -4,09+7,12 1,07+£2,60 T -1,59+2,49 * -1,1442,55 *%
D S 0,76+0,41 0,77+0,33 T 1,05+0,37 * 0,80+0,47 *1
E 0,05+0,08 0,22+0,25 T 0,00+0,17 * 0,10£0,23 *f
(6] -28,47+£61,56 -3,88+8,11 -7,53+6,67 * -5,5743,89 *%
LF/HF S 4,97+1,60 5,78+1,82 F 6,6242,75 * 6,16+0,59 *+
E 0,82+0,40 0,98+0,02 T 0,99+0,00 * 1,00+0,01 *7
0 -2,15+1,04 -1,85+0,98 + -5,.90+2,04 * -2,99+0,53 *+
VLF/(LF+HF) | s 0,41+0,26 0,40+0,26 1 0,05+2,95 * 2,05+0,03 *¥
E 0,07+0,06 0,18+0,13 f 0,03+0,41 * 0,40+0,05 *1

Notes: * —p > 0,05 on same session against base series;
+—p > 0,05 on sessions against base values of one series.

BQI values alterations of 1% and 2™
biofeedback series in every volunteer are
shown on the picture. Systematic biofeedback
series in the loop of paced breathing and HRV
parameters lead to approximation of BQI value
to optimal level. Adding spironolactone to
biofeedback series bring no additional
alterations to BQI value.

These results show optimization of
regulatory systems of the organism by
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conducting systematic biofeedback series that
proofs the data [3-6, 8].

Absence of spironolactone influence at 25
mg dose on regulatory systems in biofeedback
series should be explained by short,
predominantly local effect of the drug outside
system alteration of neurohumoral regulation

[7]1.
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Pic. BQI values alterations of 1% and 2" biofeedback series in every volunteer for 5 sessions.

Notes: * — p > 0,05 on sessions against base values;

-
-

CONCLUSIONS

p > 0,05 on same session against base series;
p > 0,05 on adjacent sessions of same series.

2. Adding spironolactone to biofeedback
series has no significant influence on
1. Systematic biofeedback sessions in the  optimization of regulatory systems state.

loop of paced breathing under HRV parameters 3. Spironolactone in 25 mg dose has
control optimize regulatory systems state of the predominantly local and short pharmacological
organism. effect.
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DAILY BLOOD PRESSURE PROFILES IN PATIENTS WITH
ARTERIAL HYPERTENSION: IS IT ENOUGH TO USE SYSTOLIC
BLOOD PRESSURE ONLY

Petrenko O. V., Yabluchansky M. 1.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The systolic blood pressure (SBP), diastolic blood pressure (DBP) and pulse pressure (PP) daily profiles
incidence was studied in 53 patients with arterial hypertension. A significant difference in the frequency of
occurrence of different types of SBP, DBP and PP daily profile was revealed. In the structure of SBP daily
profile «nondipper» and «dipper» types were dominated, DBP - «dipper» and «overdipper» types, PP -
«night-picker» type. The conclusion about the need to evaluate not only the SBP circadian pattern, but DBP
and PP also to improve the quality of arterial hypertension diagnosis, prognosis and treatment was made.

KEY WORDS: ambulatory blood pressure monitoring, systolic blood pressure, diastolic blood pressure,
pulse pressure, daily blood pressure

TUIHU JOBOBUX NPO®LIEN APTEPIAJIBHOI'O TUCKY V IALIIEHTIB 3
I'MEPTOHIYHOIO XBOPOBOIO: YA JTOCTATHBO OBMEXYBATHUCH JIMIIE
CUCTOJIYHUM APTEPIAJIBHUM TUCKOM

Ilempenko O. B., Aonyuancoxuii M. 1.
XapkiBchKuii HallioHansHUH yHiBepcuTeT iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

BuBueHO YacTOTHI XapaKTEpPHCTHUKH MOOOBHX MpodimiB cucromigHoro aprepianbHOoro THCKY (CAT),
niacronigaoro (JAT) ta mymecoBoro aprepianpHoro THcKy (I1T) y 53 mamieHTIB 3 TiIepTOHIYHOIO XBOPOOOIO
(I'’X). BusiBiieHO iCTOTHY Pi3HHMITIO IIOIO YacTOTH BUSBICHHs TUMIB mobdoBoro npodimo CAT, JAT i [IT. ¥
cTpykTypi mobooro mpodimo CAT mepeBaxamu Ttumm «nondipper» 1 «dipper», HAT - «dipper» i
«overdipper», IIT - «night-picker». 3pobieHO BHCHOBOK NPO HEOOXiTHICTh OLIHKA HE TUTBKH JOOOBOTO
npodimo CAT, ane it JIAT Ta IIT ans migBUIEHHS SKOCTI JIarHOCTUKH, IPOrHO3yBaHH 1 JikyBaHHS [ X.

K/TIOY90BI CJIOBA: no60Be MOHITOpYBaHHS apTepialbHOTO THUCKY, CHCTOJIYHHN apTepialbHUH THCK,
JaCTONIYHUN apTepialbHUI THUCK, TyJIECOBUI THCK, JOOOBUI MPOQiIb apTepiadbHOTO THCKY

TUIbI CYTOUYHBIX TPO®UJIEN APTEPUAJIBHOTI'O JABJIEHUS Y IALIIMEHTOB C
TMIEPTOHUYECKOM BOJE3HBIO: JOCTATOYHO JIK OTPAHUYUBATBHCS
CUCTOMYECKUM APTEPUAJIBHBIM JABJIEHUEM

Ilempenxo E. B., Aonyuanckuit H. U.
XapbKOBCKUI HallMOHANBHBIA yHUBepcuTeT nMeHu B. H. Kapasuna, r. Xapskos, YkpanHa

W3ydyeHsl 4acTOTHBIE XapaKTEPUCTHUKH CYTOUHBIX NMPOQHIEH CHCTOIMYECKOTO apTepPHAILHOTO JaBICHHS
(CAl), mmacrommueckoro (HAAJZl) m mymscoBoro (I1[1) aprepmanbHOro naBieHuss y 53 NanMeHTOB ¢
runeptoHndeckoii Oonesnsto (I'B). BrlsgBieHo cymiecTBeHHOE pa3iMyuMe YacTOT BCTPEYAEMOCTH THIIOB
cyrounoro mnpoduns CAI, JAZ u IIJI. B crpykrype cyrounoro mpoduias CAJl npeobnamany THITHI
«nondipper» u «dipper», JAJ - «dipper»u «overdipper», I1J] — «night-picker». Cpenan BbiBOx 0
HEOOXOJIMMOCTH OIICHKH He ToJbKO cyrouHoro npoduns CAJl, vo u JAJl u I1/] mis moBeImIeHUs] KadyecTBa
JUArHOCTHKY, IPOTHO3UPOBaHus U geueHus I'b.

KITIOYEBBIE CJIOBA: cyrouHOe MOHUTOPUPOBAaHHE apTEpPHAIbHOTO JABJIEHUS, CHCTOIHYECKOE
apTepuanbHOE JABJIECHUE, IUACTOJIUYECKOE apTepHarbHOE [aBICHUE, IIyJIbCOBOE JAaBIEHUE, CYTOYHBIH
npoduiTb apTepHaANTBEHOTO JTaBIICHUS

© Petrenko O. V., Yabluchansky M. I., 2015
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INTRODUCTION

The assessment of the daily blood pressure
(BP) periodicity is an important factor in
patients with arterial hypertension (AH) [1, 2].
To characterize it, in most cases, the sleep-time
relative systolic blood pressure (SBP) decline
is used [3]. Taking into account the different
regulatory mechanisms of systolic and diastolic
blood pressure (DBP), a variety of target organ
damage in their combinations, as well as in
relation to cardiovascular risk, there is a
hypothesis that the clinical, diagnostic and
prognostic value of abnormal BP pattern in
patients with AH can have not only SBP, but
DBP and pulse pressure (PP) also. Complex
researches of circadian SBP, DBP and PP
patterns clinical significance in patients with
AH in the literature are absent.

OBJECTIVE

The aim of the study is to compare the
frequencies of circadian SBP, DBP and PP
profiles in patients with AH to develop and
introduction into practice the proposals to
improve the quality of AH diagnosis, prognosis
and treatment.

MATERIALS AND METHODS

On the clinical base of the Kharkov city
outpatient clinic Ne 24 53 patients with
essential hypertension were examined. The
study involved 22 men (42 %) and 31 women
(58 %). Average age is 58+ 10 years. The
average duration of AH is 8 £ 6 years. Newly
diagnosed AH — 6 patients (11 %). AH of stage
| was diagnosed in 12 patients (23 %), stage Il
— 30 (57 %), stage Il — 11 (20 %). AH of 1
grade was determined in 23 patients (43 %),
grade 2 — 26 (49 %), grade 3 — 4 (8 %). Heart
failure (HF) was diagnosed in the 40 cases
(75 %): HF stage | — 31 (58 %), HF stage 1A —
in 8 (15%), HF stage IIB — 1 (2%), |
functional class (FC) of HF was determined in
16 patients (30 %), Il FC — 22 (41 %), Il FC -
2 (4 %); coronary heart disease (CHD) — 42
cases (79 %): stable angina (I-Ill FC) — 8
(15 %), postinfarction cardiosclerosis (PICS) —
3 (6 %), focal atherosclerotic cardiosclerosis
(ACS) — 33 (62 %).

The diagnosis of AH was made according
to the recommendations of the Ukraine
Association of Cardiologists of (2007), the
European Society of Hypertension and the
European Society of Cardiology (2013), the
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Committee of Experts of the World Health
Organization (WHO) and the International
Society of Hypertension (1999), summarized
and expounded in Unified clinical protocol of
primary, emergency and secondary
(specialized) medical care «Arterial
Hypertension» (2012) [4].

The diagnosis of CHD and its functional
class, as well as the diagnosis of HF and its
stage and functional class was made according
to the recommendations of Ukrainian Heart
Association on classification, diagnosis and
treatment of cardiovascular disease (2007) [5].

Exclusion  criteria  were  secondary
hypertension, hemodynamically significant
valvular heart disease, cardiomyopathies of any
origin, heart failure stage Ill, IV FC, any acute
condition (infection, trauma, surgery) within
the previous 3 months., chronic decompensated
or acute illness, cancer, as well as any
circumstances that can hinder the ambulatory
blood pressure monitoring (ABPM)
implementation.

To determine the daily BP profile the
ABPM was performed with an automatic
oscillometric  device «Kardiosensy (HAI
Medica, Ukraine). ABPM was performed in a
patient's normal working day; the cuff was
placed at the non-dominant hand. According to
the international recommendations of 2013 BP
recordings were obtained automatically every
15 minutes throughout a day and every 30
minutes at night [3]. Patients should keep their
habitual routine and present a report with the
activities done; SBP, DBP, and PP readings
were averaged for the day and the night spans
according to the patients’ reported time of
waking up and going to bed.

All  ABPM data were validated in
accordance with international Ambulatory
Blood Pressure Monitoring Recommendations
[3], meaning exclusion the following
measurements: SBP > 250 or < 70 mm Hg;
DBP > 150 or <40 mm Hg; PP > 150 or <20
mm Hg; HR > 200 or < 20 min.

In addition, ABPM data series were
considered invalid for analysis if: >30 % of
the scheduled measurements were absent, BP
measurement data were lacking for >2
consecutive hourly intervals, an irregular rest-
activity schedule during consecutive 24-h
periods of monitoring was maintained, the
nighttime sleep span was <6 h or >12 h [3].

Daily profiles of SBP, DBP and PP were
classified using 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) [3].

Depending on this percent ratio, the next
24-hours patterns for SBP, DBP and PP were
specified: «Dipper» - physiological decrease in
BP at night, sleep-time relative BP decline 10-
20 %; «Overdipper» - an excessive fall in BP
at night, sleep-time relative BP decline > 20 %;
«Nondipper» - the lack of BP reduction at
night, sleep-time relative BP decline <10 %;
«Night-peaker» - night-time BP higher than the
daily one, sleep-time relative BP decline <0
[3].

The frequency ratios of different circadian
BP profiles of SBP, DBP and PP were
determined and compared with each other.

Calculation of ABPM indices was
performed using a computer system
«Kardiosensy».  Statistical ~ analysis  was

performed on a personal computer using the
program «Microsoft Office Excel 2010» with
an estimation of SBP, DBP and PP daily
profile types incidence in percentage.

RESULTS AND DISCUSSION

Fig. shows the frequency ratio of SBP, DBP
and PP daily profiles in the studied group of
patients.
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In the structure of SBP daily profile the
«dipper» (42 %) and «nondipper» (47 %) types
were dominant. Their frequencies  of
occurrence were close to each other and more
than 6 times higher than the «overdipper»
(6 %) and «night-picker» (6 %) incidence.

In the structure of DBP daily profile the
«dipper» (34 %), «overdipper» (34 %) and
«nondipper» (28 %) types were prevalent,
while the «night-picker» type was extremely
rare (4 %).

Due to divergent frequency ratios of diurnal
profiles of SBP and DBP, in the structure of PP
daily profile the incidence of «night-picker»
(55 %) and «nondipper» (34 %) types was
absolutely dominated, and the «dipper» (8 %)
and «overdipper» (4 %) types frequency of
occurrence was rare.

The obtained results have showed the
different distribution of SBP, DBP and PP
circadian pattern incidence in patients with
AH, which is explained by the peculiarities of
SBP and DBP regulation mechanisms.

Taking into account that the AH prognosis
and outcomes determined by abnormal daily
profile formation not only SBP [6, 7], but DBP
also [8-10], as well as high frequency of
occurrence «night-picker» and «nondipper»
types of PP 24-hours pattern in patients with
AH, revealed in our study, in clinical practice it
seems appropriate to monitor the diurnal
profiles of all this ABPM indices.

Distribution of the BP profile types incidence
depending on the selected index ABPM
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Fig. Distribution of the BP profile types incidence, depending on the selected index ABPM
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CONCLUSIONS

Frequencies of occurrence distribution of
SBP, DBP and PP daily profile types in
patients with AH are significantly different. In
the SAD daily profile structure types
«nondipper» and «dipper» are dominate, DBP

daily profile structure - «dipper» and
«overdipper» and PP daily profile structure -
«night-picker.

Different incidence ratio of SBP, DBP and
PP daily profiles in patients with AH requires
that in its diagnosis and prognosis the changes
in each of them should be take into account.
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EFFECTS OF PERMANENT PACEMAKER
ON THE PULSE PRESSURE IN PATIENTS IN EARLY
POST-IMPLANTATION PERIOD

Pochinska M. V.1, Volkov D. E.?

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

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

The frequency of pulse pressure (PP) and patients migration between PP classes in 220 patients (110 men
and 110 women) in average age (70 £ 9) years in the early period after pacemaker implantation (3-5 days) in
VVI/VVIR, DDD/DDDR, CRT-P/D pacing modes with atrioventricular block, bundle brunch block, sick
sinus node syndrome, permanent bradysystolic form of atrial fibrillation and dilated cardiomyopathy were
studied. The results showed that the implantation of the pacemaker helps to normalize PP in 79 % of patients
with the prevalence in class I11 due to reducing of PP in II, IV and V classes in the VVI, DDD, DDDR pacing
mode, and there is no significant effect of it on the migration of patients in PP classes in VVIR and CRT
mode. Saving in 21 % of patients I, IV and V class of PP after pacemaker implantation shows the necessity in
complement drug therapy.

KEY WORDS: permanent pacemaker, arterial hypertension, pulse pressure, acute post-implantation
period

BILJIUB MOCTINHOI EJJEKTPOKAPJIOCTUMYJISILIT HA YJIbCOBUIi APTEPIAJIbHUIA
THUCK Y HAIIEHTIB B PAHHBOMY MICJISIIMILUIAHTALIIITHOMY MEPIOAI

IlouuncoekaM. B. ', Boakos /. €.7

! XapkiBcrKuit HarlioHanbHUH yHiBepcuteT iMeni B. H. Kapasina, m. XapkiB, Ykpaina

2 IV «IacTHTYT 3aranbHOI Ta HeBiaKiIaaHoi Xipyprii imeHi B. T. 3aiineea HAMH Vkpainn», M. Xapkis,
VYkpaina

BuBueHO "9acTOTH 3ycTpidanbHOCTI MyJIbcoBOro aprepiambHoro TrcKy (ITAT) i Mirparito mamieHTiB Mix
knacamu [1AT y 220 mamienTiB (110 gonoikiB i 110 xiHok) BikoM (70 + 9) pokiB B paHHIH mepiof micis
iMrutanTamnii enekrpokapaiocrumyisaropa (EKC) (3-5 no6a) B pexmmax crumymsimii VVI / VVIR, DDD /
DDDR, CRT-P / D 3 aTpioBeHTpHUKYISAPHOIO OJIOKaI00, OI0KaI0I0 HiXKOK Imydka ['ica, CHHIpOMOM CITaOKOCTI
CHHYCOBOTO BY3Jla, TOCTIHHOIO OpaJHUCUCTONIYHOIO (opMoro GiOpumsAmii mepeacepls 1 TUIATAiHHOO
Kapaiomionariero. Pesynmprati okasanm, mo immianTanis EKC cripuse Hopmanizanii [IAT y 79 % namieHTis
3 koHneHrpamniero B Il xmaci 3a paxyHok 3rmkeHHs B II, IV i V kmacax ITAT nmpu VVI, DDD, DDDR
pexxumax crumyimii, a mpu VVIR i CRT pexkxnmax BoHa He poOMTH JOCTOBIPHOTO BILTMBY Ha MIrpamiro
namieHTiB B kimacax [TAT. 36epexenns y 21 % mamientiB II, IV 1 V xnaciB [IAT micnsa immianranii EKC
MOKa3ye HeOOXiTHICTH i JOTIOBHEHHS MEINKaMEHTO3HOO TEPAITi€To.

K/TIO490BI CJ/IOBA: mocTtifiHa eIeKTpOKapIiOCTUMYJIAIIS, apTepiadbHA TilEpTeH3is, ITyJIECOBHU
apTepiaJbHHUN THCK, TOCTPHH MICIAIMIUIAHTAIHHUHA TIepion

BJIMSIHUE MOCTOSIHHOM DJIEKTPOKAPIMOCTUM YJISILIMU HA ITYJILCOBOE
APTEPHUAJILHOE JIABJIEHHME Y HAIIMEHTOB B PAHHEM NOCTUMILIAHTAIMOHHOM
MMEPUOJIE

Iouunckas M. B.’, Boakos /. E.?

! XapbpKkoBckuii HaMOHaNbHbIN yHuBepcuteT umeHu B. H. Kapasuna, r. XappkoB, Ykpauna

2T'Y «MHCcTHTYT 0011e# 1 HeoTnoXXHOH xupyprun uMenn B. T. 3aiinesa HAMH VYkpauss», r. XapbKos,
VYkpauHa

M3ydeHs! 4acTOTHI BCTPEYaeMOCTH IIyJIbCOBOTO apTepuanbHoro aasieHus (ITAJ]) u murpanus namueHToB
mexay kiaaccamu ITAJ] y 220 manuenToB (110 myxuws u 110 xerunn) B Bo3pacte (70 £ 9) ner B paHHHH
Mepuo TMocje HUMIDIaHTaruu s3JiekTpokapauoctumyisaTopa (OKC) (3-5 cyT) B pexuMax CTHMYISAINH
VVI/VVIR, DDD/DDDR, CRT-P/D ¢ arpuOBeHTpPHKYISIpHOW OiOKamoii, OGmokamoil HOxek myuka ['mca,
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CHUHIIPOMOM CJTa0OCTH CHHYCOBOIO Yy3Jia, IIOCTOSHHON Opamucucromuueckoin Qopmoit pubpmmsimu
mpelncepans Y JWIaTallMOHHOM Kapauomuomnartueidl. PesynpraTel mokaszanu, uto wummiantamus OKC
cnocobctByeT HopMmanu3anuu [TAJl y 79 % nanuenToB ¢ koHueHTpanuei B 111 kmacce 3a cueT CHIDKEHHS BO
IL, IV u V xnaccax ITAJ] npu VVI, DDD, DDDR pexumax crumymnsamnuy, a npu VVIR u CRT pexumax oHa
HE OKa3bIBaeT JTOCTOBEPHOTO BIUSHMS Ha Murpanuio nanueHToB B kimaccax [TAJ[. Coxpanenme y 21 %
naruerToB 11, IV u V knaccos ITAJ] mocne ummnanTanuu DKC moka3siBaeT HEOOXOIUMOCTD €€ TOTIOTHEHHUS
MEJIMKaMEHTO3HO! Tepanueil.

KITIOYEBBIE CJIOBA: T1oCTOSiHHAs 3IEKTPOKApAMOCTUMYIALMS, apTepuaibHas THUIEPTEeH3HUS,

IMyJIbCOBOC apTEpHUATIbHOC NaBJICHUC, OCTpLIﬁ MOCTUMILJIAHTAI[UOHHBIN nepuon

INTRODUCTION

Permanent pacemaker is the standard
treatment for patients with such disorders as
bradyarrhythmia and chronic heart failure
(CHF) [1]. One of its positive effects is the
improvement of the pumping function of the
heart, what increases the blood pressure (BP)

[2-4].
Pulse pressure (PP) rises when systolic
blood pressure (SBP) increases, what

negatively affects the hemodynamics of elastic
properties of the major vessels and function of
the left ventricle (LV) [5-7]. However, there is
only one research, which contains PP changes
in patients with a pacemaker [8] studying, but
the classes of PP were not studied.

OBJECTIVE

Purpose of this study is to investigate effects
of permanent pacemaker on the PP in the early
post-implantation  period, for developing
proposals for the control of blood pressure and
complement drug therapy.

MATERIALS AND METHODS

220 patients, including 110 men and 110
women were examined in the department of
ultrasound and instrumental diagnostics with
miniinvasive interventions of SI «V.T.
Zaytsev Institute of General and Emergency
Surgery NAMS of Ukraine». Mean age of the
patients was 70 = 9 years; all of them were
implanted pacemaker in period from 2006 to
2015. Indications for pacemaker implantation
were: atrioventricular (AV) block - 125
patients, bundle branch block - 55, sick sinus
syndrome (SSS) — 51 patients, permanent
bradysystolic form of atrial fibrillation (AF) -
70, dilated cardiomyopathy (DCM) - 16
patients. The patients were treated with
different pacing modes: VVI / VVIR (isolated
ventricular node without or with frequency
adaption) — 69 patients, DDD / DDDR (double
chamber pacing without or with frequency
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adaption) — 132 patients, CRT-P / D — 19
patients.

Exclusion criteria were: age less than 40
years, the presence of concomitant angina 1V
functional class (FC), chronic heart failure

(CHF) IV FC.

SBP and DBP were measured by
Korotkov’s method according to the
recommendations of the Association of

Cardiologist of Ukraine for the prevention and
treatment of hypertension by tonometer
Microlife BP AGI-20 after 15 minutes rest. PP
was calculated by the formula: PP=SBP-DBP
(mm Hg).

Patients were assigned into five classes
according to levels of PP: I - very low PP - less
than 20 mm Hg; Il — low PP - from 20 to 40
mm Hg; Il — normal PP - from 40 to 60 mm
Hg; IV — high PP — from 60 to 80 mm Hg; V —
very high PP — more than 80 mm Hg.

Frequencies of occurrence of PP and
patients migration between PP classes were
studied before the operation, and in the early
postoperative period (3-5 days) after the
pacemaker implantation at various modes of
stimulation.

The data were brought into the Microsoft
Excel base. For statistical evaluation of the
results were used the parametric criteria
(relative (p, percentage (%) and the mean
percenttage error (SP)) units). Probable results
were determined at levels of reliability p < 0,05
and p <0,01.

RESULTS AND DISCUSSION

Frequencies of PP classes’ occurrence in
patients before and in the early period after
pacemaker implantation are shown in Fig.
Pacemaker implantation in the acute post-
implantation period has positive effect on PP,
what manifests by increasing frequency of PP

class Il (p < 0,01) because of reducing
frequency of II, IV and V of PP classes
(p > 0,05).
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Fig. Frequencies of PP classes’ occurrence in patients before (a) and in the early period after (b)
pacemaker implantation

Note: * p > 0,05; **p < 0,01 - in the class between the baseline values.

Frequencies of PP classes’ occurrence in
patients before and in the early period after
pacemaker implantation at various pacing
modes are presented in Table 1. Pacemaker
implantation in the acute period is presented by
increasing frequency of PP class Il in VVI,

DDD, DDDR pacing modes (p < 0,01) because
of reducing frequency of Il, IV and V of PP
classes, and frequencies of PP classes’
occurrence in VVIR and CRT pacing modes
were not significantly changed.

Table 1
Frequencies of PP classes’ occurrence in patients before and in the early period
after pacemaker implantation at various pacing modes
PP classes (% =+ sP)
| I v Vv
All of
Pacing | patientsin | Before After Before After Before After Before | After
modes class pacing | pacing | pacing | pacing pacing pacing pacing | pacing
(n, % + sP)
VVI 55(25+£3) | 2+1 2+2 63+3 | 78+6™** | 26+3 16 + 5# 9+2 4+ 24
VVIR | 14 (6+2) 2+1 0 63+3 | 79+10* | 26+3 | 21+10* 9+2 0
DDD | 61(28+3) | 2+1 2+2 63+3 | 79+£5%* | 26+3 16 + 5* 9+2 3+2*
DDDR | 71(32+3) | 2+1 1+1 63+3 | 80+5** | 26+3 17 £ 44 9+2 1+1
CRT 19(8+2) 2+1 0 63+3 | 74+10* | 26+3 | 26+ 10* 9+2 0

Note: *p > 0,05, **p < 0,01, #p < 0,05 - in the class between the baseline values.
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Results of patients’ migration between PP
classes in the early period after pacemaker
implantation are shown in Table 2. Most of
patients (16 %) after pacemaker implantation
migrated from II, IV and V classes to Il class

of PP (79 % of patients). Only 6 % of patients
with classes Il and V migrated to class IV and
only 0.5% - from Ill to the Il class of PP.
Preservation of Il, IV and V classes of PP was
registered in 21 % of patients.

Results of patients’ migration between PP classes in the early period Teble
after pacemaker implantation
PP classes
Patients (% =+ sP)
I Il v \Y%
Were in class 2+1 63+3 26+3 9+2
Remaining in class 1+1 62+3 11+£2 2+1
Moved into class | 0 0 0 0
Moved into class Il - 0,5+0,5 0 0
Moved into class Il 1+1 - 15+2 0,5+0,5
Moved into class IV 0 05+05 - 6+2
Moved into class V 0 0 0 -
Became in class 1+1 79+3 18+3 2+1

The received data about the improving of
PP in patients in the early period after
pacemaker implantation, what manifested by
its concentration in class 1l because of
reducing in I, IV and V classes of PP, broadly
in line with [8] in which, however, classes of
PP were not studied.

We could not find studies which have
examined the migration of patients between PP
classes, which occurs by theirs transfer from
class Il to Il, IV and V classes of PP,
according to the data obtained.

Concentration of patients in class Il of PP,
what is established in the early period after the
pacemaker implantation, corresponding to its
physiological values, indicates its positive
influence on the course of hypertension.
However, preservation of PP in non-
physiological classes in some patients or their
transition only to the Il, IV classes from class
V shows the need for additional supportive
drug therapy.
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ROLE OF GLYCAEMIA LEVEL IN THE DEVELOPMENT OF
INTERSTITIAL COLLAGEN IN PATIENTS WITH CORONARY
HEART DISEASE AND TYPE 2 DIABETES

Rudenko T. A.
Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

A role of blood glucose levels in the development of interstitial collagen has been studied in 84 patients
(53 women and 31 men, average age 60 + 2.4 years) with coronary heart disease (CHD). All patients were
divided into twocomparable groups: a study group including patients with coronary heart disease andtype 2
diabetes mellitus (DM) and a control group consisting of patients with coronary heart disease without DM.
All patients received standard medical therapy as recommended by the European Society of Cardiology. The
level of blood glucose in both groups was assessed by the standard technique, a degree of interstitial collagen
volume fraction (ICVF) was measured using the formula of J. Shirani et al. The data were processed by
parametric and nonparametric statistical methods. It has been proved that hyperglycemia in type 2 diabetes
contributes to the development of ICVF, the degree of which increases with the rise of blood glucose level. A
high level ofICVF in patients with coronary heart disease and diabetes type 2 can be a predictor of myocardial
dyssynchrony development and heart failure progression, therefore, a close monitoring and timely correction
of changes of blood glucose levelsare recommended to prevent the complication development. ICVF
evaluation should become a routine diagnostic method in all patients with type 2 diabetes.

KEY WORDS: interstitial collagen volume fraction, type 2 diabetes mellitus, coronary heart disease

POJIb PIBHS TJIIKEMII ¥V PO3BUTKY IHTEPCTHUIIIAJIBHOI'O KOJIATEHY
Y MAIIEHTIB HA IIIEMIYHY XBOPOBY CEPIISI TA IIYKPOBIM JIABET 2-TO THITY

Pyoenxo T. A.
XapkiBchbka MeIMYHA aKaJeMisl MICIISIUILIOMHOT OCBITH, M. XapKiB, YKpaiHa

Ha 84 mamientax (53 xinok i 31 4JonoBikiB, cepenHiit Bik 60 + 2,4 pokiB) Ha imIeMiuyHy XBOpoOy cepus
(IXC) BuBYeHA poib PiBHS TIiKeMil y pO3BUTKY IHTEPCTHUIIAIFHOTO KOJIareHy. Bcei marienTa Oynu po3niieHi
Ha TPYITy criocTepeskeHHs, ne oynu namienTr 3 IXC ta mykposum niabetom (LIJ]) 2 Tuiry Ta rpymy KOHTPOITIO
- marienTH 3 IXC 6e3 LI/]. Bei mamienTn oTpuMyBaiy CTaHAAPTHY MEAHKAMEHTO3HY TEpAIlii0 BiAIOBITHO 10
pexomenpaniii European Society of Cardiology. PiBeHs riikemii B 000X Tpymax OIIHIOBAaBCS 3TiITHO
3araJbHOMPUHHATOI METOIMKH, CTYIIiHb HasBHOCTI 00'eMHOI (pakmii iHTepcTHIiansHoro kojareHy (ODIK)
BUMIpIOBaIH 3a goroMoror ¢popmynu J. Shirani Ta ciBaBTopiB. [lani 00poOIsIIH METOIaMH TTapaMeTPHIHOT
Ta HemapaMeTPU4YHOi cTaTUCTUKU. JloBeneHo, mio TimepriuikeMis npu LIJ{ 2 tumy crupusie po3sutky O®IK,
CTYIIIHb HAsSBHOCTI SIKOi 3pOCTae 31 3pocTaHHAM piBHS TiikeMii. Bucokuii piers O®IK y mamientis 3 IXC i
LA 2-ro Tumy mMoxe OyTH MPETUKTOPOM PO3BUTKY AMCCHHXPOHIN Miokapaa Ta mporpecyBanHs XCH, Tomy
PEKOMEHIOBAHO PETEIbHUI KOHTPOJb 1 CBO€YacHa KOPEKINs PIBHS TJIiKeMii AJsI HONepe/DKEHHS PO3BHTKY
ycknagaeHs. BusHauenas O®IK Mae craTh pyTHHHHM METOJOM JiarHOCTHKH y Beix marieHTtiB Ha I[/] 2-ro
THITY.

K/IIO490BI C/IOBA: o6'emHa ¢pakuisi iHTEpCTULIAJIBHOTO KOJAreHy, IyKpOBHH aiaber 2-To THILY,
imemMiuyHa XBopooOa cepiis

POJIb YPOBHS I'N"IMKEMMWMU B PASBBUTUUN UHTEPCTUIIUAJIBHOI'O KOJIJIATEHA
Y HAIIMEHTOB C HINEMUYECKOM BOJIE3HBIO CEPIIIA
N CAXAPHBIM JIMABETOM 2-T'0O TUIIA

Pyoenxo T. A.
XapbKOBCKasi MEAMIIMHCKAS aKaJAeMHsI OCJIEANIIIOMHOT0 00pazoBanusl, I. XapbKoB, YKpanHa

Ha 84manmenTax (53 xenmpH u 31 My»)4uH, cpeqauii Bozpact 60 + 2,4 ner) ¢ ueMrdeckoi 00Ie3HbI0
cepaua (MBC) u3yuyena pois ypoBHS TNIMKEMUH B PA3BUTHUH WHTEPCTUIIUAIBHOTO KOJUIareHa. Bee marueHTs
ObUTH pa3JeNicHbl Ha COMOCTaBHMEIC Tpymiy HaOmromeHus, rae Obumm manuweHTHl ¢ MBC u caxapHbIM

Rudenko T. A., 2015
© Rudenko 30



Series «Mediciney. Issue 30

quadberom (CJ]) 2 tuma m rpynmy kontpons - nauuentsl ¢ MBC 6e3 CJI. Bce mamueHTHl mOsTy4aiu
CTaHJapTHYI0 MEAMKAMEHTO3HYIO TEpamlHi CorjlacHo pekomeHmauusMm EuropeanSocietyofCardiology.
YpoBeHb TIIMKEMHUH B 00€HMX IpyINax OLEHHBAICS MO OOIIETPHHSATON METOJUKE, CTEIeHb BBIPAKCHHOCTH
00beMHOI (pakiuy uHTEpcTUIHANBEHOTO KoyutareHa (OPUK) m3mepsiu ¢ nomorubsio Gopmysnst J. Shirani u
coaBTopoB. [laHHbIe 00pabaThIBAIMCh METOJAMU MapaMeTPUYECKOH M HelapaMeTPUYeCKOH CTAaTHCTHKH.
Joxkazano, yto runepriaukemus npu CJ 2 tuna crnoco6crByer pazsutuio ODUK, creneHb BbIpaKeHHOCTH
KOTOPOH BO3pacTaeT ¢ pocToM ypoBHs riukeMun. Bricoxuii yposens OPUK y nanuentos ¢ UBC u CJI 2-ro
THUIIa MOXET OBITh IPEIUKTOPOM Pa3BUTHS JUCCUHXPOHHMH MHOKapaa u nporpeccuposanus XCH, mostomy
peKOMeHayeTCsl TpeOyeTcsl TIIATEIbHBIH KOHTPOJIb M CBOEBPEMEHHAs KOPPEKIMS YPOBHS TIMKEMHH IS
npeaynpexaeHus passutus ocnoxHeHui. Ompenenenne OPUK mommkHO CTaTh PYTHHHBIM  METOAOM
JIMarHOCTHKH y Bcex nanueHToB ¢ CJ] 2-ro Tuma.

K/IFIOYEBBIE C/IOBA: o0bemHas (Qpaxiys MHTEPCTHLHAIBHOTO KOJUIAreHa, CaxapHbId auadeT 2-To

THUIA, UIIEeMUYecKas 00JIe3Hb cep/la

INTRODUCTION

Coronary heart disease (CHD) remains the
leading cause of death and disability among the
working-age population. According to P.
Heidenreichet al., by 2030 the prevalence of
coronary heart disease will increase by 9.3 %,
which will be associatedwith the direct medical
cost grow by 198 % compared to year 2010 [1].
Concomitant type 2 diabetes significantly
increases the severity of patient’sconditiondue
to formation ofmyocardial dyssynchrony,
progression of heart failure (HF) and a number
of other pathological conditions [2]. The cause
is hyperglycemia, which triggers the activation
of the systemic immune inflammation and
mediates the degradation of extracellular matrix
and formation of myocardial fibrosis [2-4] with
the increase of interstitial collagen volume
fraction (ICVF) [5-6].

However, there are no data in the literature
on the dependence of glycaemia level from the
ICVF levels in patients with coronary heart
disease and type 2 diabetes, which makes this
study relevant.

Current work was performed according to
the scientific research planof the Chair of
Therapy and Nephrology of Kharkiv Medical
Academy of Postgraduate Education «Cardiac
and neurohumoral mechanisms of chronic heart
failure in patients with concomitant diseases»
(Ne DR 0111U003579).

OBJECTIVE

To study the influence of glycaemia on the
formation of interstitial collagen in patients
with coronary heart disease and type 2 diabetes
mellitus.

MATERIALS AND METHODS

31

57 patients (42 women (73 %), 15 men
(27 %)) of average age 63 +2.4 years were
enrolled in this study. The enrollment
criteriawere coronary heart disease and type 2
diabetes, chronic heart failure of I-lll
Functional Class according to NYHA with
preserved systolic function (ejection fraction >
55 %). Patients were excluded from the
analysis in case they had acute coronary
disease or chronic renal failure.

The control group consisted of patients with
coronary heart disease without DM - 27
participants (16 men (59 %), 11 women
(41 %)) of average age 57 + 2.3 years.

The diagnosis of ischemic heart disease was
established according to the recommendations
of European Society of Cardiology (ESC) on
the basis of anamnesis, results of clinical and
laboratory examinations, specificfeatures on
the ECG, echocardiography [7-8].

The diagnosis of type 2 diabetes was
establishe daccording to the recommendations
of American Diabetes Association (ADA) and
the European Association for the Study of
Diabetes (EASD) considering the diagnostic
criteria for type 2 diabetes.

According to the recommendations of
European Society of Cardiology [9-10], all
patients with ischemic heart diseasewere
prescribed ACE inhibitors Ramipril 10 mg, B-
blocker  Nebivolol 5 mg, antiplatelet
Acetylsalicylic acid 75 mg, potassium-sparing
diuretic  Eplerenone50 mg, HMG-CoA
reductase inhibitor Rosuvastatin 10 mg, and
metabolic drug Trimetazidine 60 mg.

Patients with type 2 diabetes mellitus
additionally received oral hypoglycemic
agents: Metformin 1500 mg and Glimepiride
4mg as a daily doseregarding the level of
blood glucose. Plasma glucose levels were
measured in the fasted state after an 8-14-hour
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period of overnight fast. Glucose concentration
in the capillary whole blood was measured by
enzymatic method using standard Kits.

The degree of interstitial collagen volume
fraction was calculatedfrom the formula of

J. Shirani et al [8]: ICVF (%) =
totalQRS(mm) x height (m)
(1-1,3* — )*100,
LVMM (g)

wherein the normal level of ICVF was set
within the range of 1 % and 2 %.

A 12-lead electrocardiogram registration
was performed using the apparatus CardioLab
(STC «HAI — Medica», Kharkov, Ukraine)
according to the standard calculation
procedures and guidelines.

LVMMI was calculated as the ratio of the
left ventricular myocardial mass (LVMM) to
body surface area, the LVMM was evaluated
using the echocardiography (Echo-CG) on the
following equipment: Siemens Ac USONSC
2000 (Siemens Medical Solution, Mountain
View, USA) and ULTIMA PRO-30
(«Radmir», Ukraine) applying a 3.5 MHz-

probe with synchronous ECG registration in
four cardiac cycles from the standard
approaches in accordance with conventional
procedure described in the guidelines of
American Society of Echocardiography.

After database formation the data were
processed using Microsoft Excel and program
«Statistica». Parametric (M, sd) and non-
parametric (absolute and relative - proportions
(p, %) and criterion y°) criteria were used for
statistical evaluation of the results. The chance
of differences between groups was calculated
by  nonparametric  Mann-Whitney U-test
criterion. The expected result was evaluated by
the confidence level p < 0.01 and p < 0.05.

RESULTS AND DISCUSSION

The figure shows the dependence of the
degree of ICVF from blood glucose levels in
patients with coronary heart disease.

14 12,5
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Fig. The effect of glycaemia on the level of ICVF in both groups of patients

In patients with a glucose concentration of
4.6 +1.2 mmol/l in the capillary whole blood
in fasted state, a ICVF level remained within
normal limits (1,68 +0.3 %), while the
increase  of glucose  concentration to
6.4+ 1,3 mmol/l was associated with ICVF
level elevation to 2.2 + 0.51 %. At the blood
glucose level of 10.1 + 1.16 mmol/l the ICVF
level increased to 2.94 + 0.83 %.
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These data confirm that hyperglycemia
provokes the ICVF level elevation that, in turn,
is a poor prognostic sign for coronary heart
disease, heart failure and other related diseases.

The present study underscores the relevance
of glycaemia control in patients with type 2
diabetes and timely determination of ICVF that
will allow to prevent the occurrence of
myocardial dyssynchrony and progression of
heart failure [11-12].
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CONCLUSIONS diabetes to prevent the complication

type 2 diabetes contributes to the development
of interstitial collagen volume fraction.

increase of the level of interstitial collagen
volume fraction associated with the glycaemia

development.

5. Determination of ICVF should become
a routine diagnostic method in all patients with
diabetes and subsequent correction of changes
is necessary in the early stages of type 2
diabetes.

1. The hyperglycemia in patients with

2. The study showed a significant

level elevation. PROSPECTS FOR FUTURE STUDIES

volume fraction in patients with coronary heart
disease and type 2 diabetes can be a predictor

of

heart failure progression.

3. A high level of interstitial collagen . . .
It is necessary to investigate further the

specificfeatures of interstitial collagen changes
depending on the therapy application aimed to

i d
myocardial dyssynchrony development an reduce myocardial fibrosis.

4. A close monitoring of blood glucose

levels is required in patients with type 2
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FEATURES OF SENSITIVITY TO ANTIBACTERIAL DRUGS IN
PATIENTS WITH NONSPECIFIC SALPINGOOPHORITIS

Tertyshnyk A. O.
Kharkiv National Medical University, Kharkiv, Ukraine

The features of microflora of the vagina in women patients with chronic nonspecific salpingoophoritis
were studied, on the basis of which the main etiological factors of the disease, the features of the formation of
associations of microorganisms which cause inflammation and the priorities for the adjustment of
antimicrobial therapy were set. The investigations made indicate that in patients with chronic
salpingoophoritis the changes of microflora of the vagina occur, accompanied by incoordination of its
functioning as a single ecosystem, what is manifested by the disorders of microbiological status and
widespread antibiotic resistance of the identified pathogens.

KEY WORDS: chronic salpingoophoritis, microflora, microbial associations, antibiotic resistance

OCOBJIMBOCTI YYTJIMBOCTI 1O AHTUBAKTEPIAJIBHUX ITPEITAPATIB ITAII€EHTOK
XBOPUX HA HECHELU®IYHUN CAJIBIITHTOO®OPUT

Tepmuwinux A. O.
XapKiBChKUI HAITIOHAEHUH MEIWYHUN YHIBEPCUTET, M. XapKiB, YKpaina

BuBueni ocoOmmBocTi Mikpouiopr TIXBH Yy KIHOK XBOpPHX Ha Hecrmemu(igHUi XpoHIYHUI
CANBIIIHTO(OPHUT, HA TIACTaBI YOTO BHSABICHI OCHOBHI €TIONOTIYHI YWHHUKH PO3BHUTKY 3aXBOPIOBAHHS,
0CcOOIMBOCTI (OpPMYBaHHS acomialiii MiKpOOPTaHi3MiB, SKi BUKIMKAIOTH 3allalbHAN HpOIEC Ta BH3HAYCHI
OCHOBHI HamlpsSIMKH KOPUTYBaHHS NPOTUMIKpPOOHOI Teparmii. [IpoBeneHi mochimKeHHsS CBIiqUaTh Mpo Te, MO Y
MAIliECHTOK 3 XPOHIYHHM  CalbIIIHTOO(OPUTOM  BiAOYBAarOTbCA 3MIHM  MIKpOQIOpH  TMiXBH, SKi
CYIPOBOMKYIOTBCS MCKOOPAMHALIEKD 11 (YHKIIOHYBAaHHS $K €IWHOI EKOCHCTEMH, IO TPOSBISETHCS
MOPYIICHHSIMH MIKpOOiOJIIOTIYHOTO CTaTyCy Ta IOMUPEHOK AaHTHOIOTHKOPE3UCTEHTHICTIO BHSABICHUX
30y THHKIB.

KITIO490BI  CIIOBA:  XpoHiYHHH  canbIiHTOOQOpHT,  Mikpodiopa,  MIKpoOHI  acomiamii,
AHTHOI0TUKOPE3UCTEHTHICTD

OCOBEHHOCTHU YYBCTBUTEJBHOCTU K AHTUBAKTEPUAJIBHBIM ITPEITAPATAM
IMAIIMEHTOK BOJIBHBIX HA HECIIEHU®WUYECKHUU CAJIBIIMHI OO®OPUT

Tepmoiunuk A. A.
XapbKOBCKHUI HALIMOHAJIbHBIA MEIUIIMHCKUI YHUBEPCUTET, . XapbKOB, Y KpauHa

N3ydyenbl 0COOEHHOCTH MUKPOQUIOPH Blarajuiad y KEHIIUH C HeCNeNUPUIECKUM XPOHUUECKUM
CaNbIIMHIO(OPUTOM, Ha OCHOBAaHMM YEro BBISBICHBI OCHOBHBIE OSTHOJIOTMYECKHE (DaKTOPbl Pa3BHTHS
3a0o0neBaHnsA, OCOOCHHOCTH (DOPMHUPOBAHUS ACCONMAIMA MHKPOOPTAaHW3MOB, KOTOPBIE BBI3BIBAIOT
BOCTIQJIUTENBHBIN MIPOIIECC U OTPEIEICHB OCHOBHBIC HAPABICHUS KOPPEKIMH MPOTHBOMHUKPOOHON TEpaIum.
IIpoBeneHHBIE WCCIENOBAaHMSA CBUIETENBCTBYIOT O TOM, YTO y MAaIMEHTOK C XPOHUYECKHM
CATBIIUHTOO(OPUTOM  TPOUCXOAAT  W3MEHEHHS  MHKpPO(IOPH  BIAarajuiia,  CONPOBOKIAIONIHECS
JUCKOOpAWHAIMEH ee (QYHKIMOHUPOBAHWSA KaK EIMHOM SKOCHCTEMBI, IPOSBISIOMIEHCS HapyIICHUSIMH
MHUKPOOHOJIOTHYECKOTO CTaTyca U OOIIUPHON aHTHOMOTHKOPE3UCTEHTHOCTHIO BEISIBIICHHBIX BO30OYAUTENIEH.

K/ITIOYEBBIE CJIOBA: xpoHW4YecKuil calbmHUHTO0(GOPHT, MHUKPO(DIOpa, MHUKPOOHBIE aCCOIMAIINH,
AQHTHOMOTHKOPE3NUCTEHTHOCTD
INTRODUCTION

The actuality of preservation and
rehabilitation of women's reproductive health

© Tertyshnyk A. O., 2015
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has recently acquired special significance due to
the increased number of chronic inflammatory
diseases of the pelvic organs in women, lack of
information about the pathogenic mechanisms
of inflammatory reactions in presence or
absence of the microbial factor, with some
features of clinical course of chronic
salpingoophoritis, what creates considerable
difficulties in early diagnostics, with low
efficiency of routine methods of treatment.
Chronic inflammatory diseases of female pelvic
organs are prevalent in the structure of
gynecological pathology at the reproductive age
with an incidence of 60-65%, and they are the
cause of female infertility and menstrual
dysfunctions [1, 2]. In modern conditions
mixed infections of internal reproductive organs
become increasingly important in the etiology
of the diseases of the female reproductive
system. Perhaps the change of the etiologic
factors of infectious inflammatory diseases of
the pelvic organs is caused by the adaptability
of opportunistic microorganisms to the
influence of environmentally unfavorable
factors, chemical drugs, etc., by the creation of
the conditions for the emergence of the strains
resistant to drug influence, which acquired the
complex of qualitatively new properties that
make them high virulent and resistant to the
influence of the immune system [3, 4].

Maintaining the stable qualitative and
guantitative composition of the vaginal
microbiocenosis is important in providing
normal physiological status of the female
organism. Normal vaginal bacterial flora is
represented by  different  types of
microorganisms, many of which are not yet
identified. Quantitative bacteriological analysis
of healthy women showed that 1 g of vaginal
fluid contains 10° cells of aerobic and 10° cells
of anaerobic bacteria. Leading microorganisms
are Lactobacillus, Peptococcus, Bacteroides,
Staphilococcus epidermidis, Corinebacterium
spp., Peptostreptococcus spp., Eubacterium.
This list represents the rank location of the
dominant microbiota based on concentrations of
more than 10> CFU per gram [5, 6].

It is reasonable to consider microbial
consortium of vaginal mucous membranes as an
organized biofilm which specifically changes
into pathogenic condition that includes a set of
permanent agents such as Pseudonocardia,
Fusobacterium,  Haemophylus,  Klebsiella,
Streptococcus, Staphylococcus epidermidis and
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Clostridium perfringens and other periodically
active community members [7].

Thus, the above-said suggests actuality of
further deep study of the pathogenetic features
of nonspecific salpingoophoritis on the
background  of identification  of its
microbiological features, all the more so since
scientific sources suggest the lack of
effectiveness of existing methods.

OBJECTIVE

The study aims to improve the treatment of
the patients with nonspecific salpingoophoritis
on the basis of determination of susceptibility
of vaginal microflora to antibiotic drugs.

MATERIALS AND METHODS

The study evaluated the features of vaginal
microflora in 70 patients aged 25 to 39

suffering from nonspecific chronic
salpingoophoritis compared with the control
group (35 healthy women).

The test groups were distributed as follows:
group 1 — female patients with a history of
chronic salpingoophoritis lasting up to 10 years
(n 35), group 2 — patients with chronic
salpingoophoritis lasting more than 10 years (n
35); group 3 — almost healthy women
(comparison group).

For the assessment of the microorganism
content in genital secretions of women the
tested material was taken from the posterior
vaginal vault and subjected to bacteriological
examination. The microflora was evaluated by
the method of H.Haenel (1979) in the
modification of S. K. Kanareykina (1981),
under which the following was taken into
account: 1) the frequency of occurrence of the
microorganisms in this biotope; 2) general
dissemination; 3) the quantity and type
composition of: a) lactobacilli; b) streptococci;
c) staphylococci; d) enterobacteria; €) fungi of
the genus Candida; 4) microbial associations
[6]. Removal of isolates from vaginal secretions
and cervical scrape was made by the
conventional  methods in  microbiology.
Enzymatic identification was made with the
help of identification sets MICRO-LA-TEST®,
designed for providing standard identification
using micro methods. They allow identification
of most clinically important microorganisms in
short terms.

The sensitivity of the isolates to
antimicrobial agents with different mechanisms
of action on a microbial cell was studied by
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means of microtest system «TNK test» with
semiquantitative registration of results.

The data were processed after building the
databases in Microsoft Excel, Statistica 7.0. For
statistical evaluation of the results parametric
criteria were used (mean - M, standard
deviation sd) and non-parametric criteria
(absolute (n, number) and relative (percentage
(p, %) and the average error of rate (sP),
criterion y2) units). Statistical reliability of
differences between groups was evaluated by
nonparametric U-Mann-Whitney test. The
results were considered adequate at the
significance level p < 0,05 and p < 0,01.

RESULTS AND DISCUSSION

As a result of the study of the female
patients of groups 1 and 2 violations of the
vaginal microbiocenosis were found. Analyzing
the obtained data, we can prove that the most
frequent microorganisms removed from the
vaginal discharge were: Peptostreptococcus spp
— 78 % and 75 %, Enterococcus — 69 % and
57 %, S.aureus — 62,9 % and 60,1 %, E.coli —
64,2% and 69,3%, Fusobacterium spp —
61,0 % and 58.0 %; S. pyogenes — 58,0 % and
60 %, Candida spp — 47,0 % and 44 %.

During  bacteriological ~ study  from
biomaterial the isolates were typically removed
in associations (Fig.).

S. aureus+ Enterococcus+

E.coli+ C.albicans
E.coli+ P.aeruginosa+S.

aureus+ Proteus spp.
P.aeruginosa+
5.pyogenes+Peptostreptococc
us+C.albicans

C.albicans+ S.pyogenes+
E.coli+Bacteroides
Citrobacter spp.+ C.albicans

S.pyogenes+

Peptostre ptc’&?&ﬂ? lla spp.
Peptostreptococcus+

Enterococcus

S.pyogenes+Peptostreptococc
us+C.albicans

S. aureus+ E.coli+
Peptostreptococcus

S.pyogenes+ E.coli+

Bacteroides
Enterococcus+ E.coli+

C.albicans

S.pyogenes+ Proteus sy
Peptostreptococcus

E.coli+S. aureus+ Bacte

eptostreptococcus+

S.pyogenes+ E.coli
Péptostreptococcus+S.

aureus+ S.pyogenes

ol

Fig. Associations of isolates separated in salpingoophoritis

Among the coccal flora there were
staphylococci, which were found in the
patients of two test groups. Dissemination with
staphylococci was averaged 1,7-10°+1,2-10*
and 4,1-10°+1,5-10° CFU per unit substrate
respectively, the most frequent was S.aureus
with the density of microbial colonization
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6,3-10*+1,2:10° and 7,5-10*+1,3-10° CFU
per unit substrate respectively.
Microbiocenosis of anaerobic flora in patients
was diverse. Thus, in the vaginal microflora of
the test groups Veillonella spp and Prevotella
spp. were found with the dissemination equal
to 1,8:10%+ 1,2-10° and 2,9-10*+ 1,6-10% and



1,5-10*+ 1,6:10*and 3,7-103+ 1,4-10° CFU per
unit substrate. Bacteroides spp was detected
with dissemination of 4,4-10%+ 1,8-10" and
1,3-10°+ 1,6:10° CFU per unit substrate. At the
same time in the microbiocenosis of vagina
Propionibacterium spp. was registered. Its
colonization  density was equal to
1,9:10°+ 1,6-10* and 5,7-10%+ 1,2-10% CFU per
unit substrate in accordance.

The results of the comparative evaluation of
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therapeutic purpose of the isolates which were
more frequently disseminated in patients with
salpingoophoritis (staphylococci, streptococci,
enterobacteria and obligate anaerobes) showed
that the incidence of identification of the
isolates of Staphylococcus resistant to
antimicrobial drugs was much different and
depended on the duration of an inflammatory
process (tab. 1).

the sensitivity to antimicrobial drugs of
Table 1
Antibiotic resistance of Staphylococcus isolates
Antibiotics Rate of resistant strains (M = m)

Group 1 Group 2 Group 3

Cefepime 56+54 4,4 +16,6% 2,0+33

Ceftazidime 111+74 70+6,2%* 3,0+£33

Ciprofloxacin 12,0+ 3,6 11,1 £ 2,5** 7,0+3,3
Rifampicin 76,0+ 3,6 44,4 + 16,6* * 31,0+ 33
Erythromycin 889+75 91,2 £6,2* 59,0+£1,2

Vancomycin 15,0+ 3,6 13,0 + 6,2** 9,0+33
Lincomycin 771,7+28 94,4 + 6,6* 50,0 £5,2
Gentamicin 91,1+55 91,3 +6,2* 69,0 + 3,3*

Amikacin 10,0+ 3,6 11,1+ 2,5* 2,0+£3,3
Kanamycin 933+4,1 93,0 + 6,2* 57,0+49
Ampicillin 61,1+45 92,8+ 6,2* * 50,0+5,2
Oxacillin 95,6 +5,4 96,3 +2,2* 70,0+ 3,3
Penicillin 72,2+ 10,6 97,2+1,2%* 50,0+1,2
Amoxicillin 90,0+ 3,6 93,1+2,2* 40,0+ 3,3

Chlorhexidine 6,0+1,6 49+0,6*@ 1,0+0,3

Note: *p<0,001; **p<0,01; * p<0,05 compared with the control group (group 3);

* p<0,001; @ p<0,05 compared with the patient group 1.

Staphylococcus isolates were characterized
by variable sensitivity to the studied drugs. The
most  resistant to  antimicrobial  drugs
Staphylococcus strains were taken from the
patients of groups 1 and 2. Regarding penicillin
the percentage of resistant strains in the
patients of group 2 was 97.2 %; the percentage
of majority of cephalosporins — from 2.0 % to
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11.1 %. Generally, most
isolates were poly-resistant.

As shown in Table 2, among Enterobacteria
extracted from the patients of test groups, the
rate of resistant strains was high in all groups
of study. Before cephalosporins resistant
strains  percentage  was  higher  for
Enterobacterium isolates from the patients of
group 1 -9.3t0 16.7 %.

Staphylococcus
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Table 2
Antibiotic resistance of Enterobacterium isolates

Antibiotics Rate of resistant strains (x £+ Sx)
Group 1 Group 2 Group 3
Cefepime 11,3+0,8 16,7 £1,0** 2,0+0,3
Ceftazidime 9,3+0,8 6,7 £1,0*@ 3,0+£0,3
Ciprofloxacin 81,3+8,8 86,7 £ 7,0* 7,0+0,3
Rifampicin 56,3+2,4 96,2 + 1,8** 31,0+ 3,3
Gentamicin 93,8+6,1 97,8 +6,2* 69,0+ 3,3
Amikacin 93,8+6,1 93,0+1,8* 20+0,3
Kanamycin 81,3+8,8 88,9+4,7* 57,0+49
Ampicillin 81,3+8,8 96,0 £+ 1,8*@ 50,0 £5,2
Amoxicillin 97,0+2,0 98,0+ 1,8 83,3+6,8
Carbenicillin 75,0+ 6,8 88,9+47 73,3+6,8
Levomycetin 98,0+£1,0 98,2 +1,8* 240+25
Chlorhexidine 50+3,6 4,4+0,6 1,0+0,3

Note: *p < 0,001; *p < 0,05 compared with the control group;
*P <0.001; ®p < 0.05 compared with group 1

The data in Table 3 indicate that in patient

strains of streptococci ranged from 11.0 % to

groups 1 and 2 of the number of resistant  98.6%.
Table 3
Antibiotic resistance of Streptococcal isolates

Antibiotics Rate of resistant strains (x + Sx)
Group 1 Group 2 Group 3
Clindamycin 69,0+£25 28,6 +2,1** 1,0+0,15
Erythromycin 733+7,6 88,6 +2,1** 10,0+0,9
Ceftriaxone 150+ 1,1 17,7+ 14* 9,0+0,2
Cefotaxime 16,7+1,8 15,7 + 1,4* 8,0+£0,9
Ampicillin 93,3+2,6 98,6 +1,1* 50,0+5,0
Azithromycin 90,0+2,1 88,6 £2,1* 50,£2,8
Vancomycin 110+1,5 11,0+1,1* 1,0+0,1
Levomycetin 86,7+ 6,8 92,85 + 3,2* 24,0+25
Ofloxacin 289+25 28,6 £2,1* 1,0+£0,15
Sisomicin 120+15 143+14 150+1,6
Chlorhexidine 13,0+ 3,6 14,4 £ 4,6*@ 1,0+0,3

Note: * p < 0.001; ** p < 0.01; # P < 0.05 compared with the control group;
*P <0,001;+p<0,01; ®p < 0.05 compared with group 1.

Evaluation of the resistance of the isolates
to antimicrobial agents using microplate «TPK

G -» and «TPK G + » (tab. 4) showed that all
strains were variable to antimicrobial drugs and
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most strains were resistant to ampicillin and
doxycycline and moderately resistant to
gentamicin. The analysis of the data obtained
allowed to find out that all isolates had
multiple antibiotic resistance. The studies
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showed that the isolates were resistant to
ampicillin, gentamicin and doxycycline — the
growth of culture was observed in the
microplate cells with higher and lower
concentrations of antimicrobial preparations.

Table 4

The sensitivity of isolates to antimicrobial drugs inoculated
in microplate cells «TPK G -» and «TPK G + »

Antimicrobial drugs inoculated in Staphylococci Streptococci Enterobacteria
microplate cells «TPK G -» and
«TPK G + » R% | 1% | S% | R% | 1% [S% | R% | 1% | S%
Cefotaxime 4 4 92 4 7 89 80 9 11
Ciprofloxacin 11 1 88 30 4 66 86 2 12
Gentamicin 94 6 0 97 3 0 97 3 0
Ampicillin 69 31 0 93 6 1 98 2 0
Doxycycline 96 4 0 94 6 0 88 12 0

Thus, in determining the susceptibility of
isolates to antibiotics it has been discovered
that most of them were multiresistant (89.2 %).
Variable sensitivity to antimicrobial agents
related to glycopeptides, fucidins, rifampicin
and lincozamides was observed.

Thus, the development of the diseases of
microbial etiology depends on the persistent
properties of microorganisms aimed for the
inactivation of the factors of natural resistance
of the organism. The type composition and
biological properties of the vaginal microflora
in women with nonspecific salpingoophoritis
were studied and it was shown that
inflammatory diseases of internal reproductive
organs occur on the background of dysbiotic
disorders characterized by the release of
microorganisms  with high persistent
properties. The latter obviously play an
important role in the pathogenesis of
inflammatory diseases and dysbiotic conditions
of internal reproductive organs.

Based on the above it was confirmed that
the occurrence and intensity of inflammatory
process depend on the individual fluctuations
in qualitative and quantitative composition of
microflora of the vagina.

The main practical problem of the diagnosis
verification  primarily  concerns  timely
determination of the cause of inflammatory
process and is associated with the demand of
accurate typing of the etiological factor of
salpingoophoritis. During the detection of

microbial associations the difficulties which
arise during the treatment of patients with
salpingoophoritis have become clear. The first
reason of any failure is persistent diagnostics
of the etiological factors while ignoring the
pathogenic potential of normal microflora. The
second reason is common difficulties in
transporting the drugs to the focus of
inflammation. The third cause little known to
clinicians is group resistance of antibiotics and
other effects (quorum sensing) of locus
microbiota organized in biofilm.

From the overview of the information on
the distribution of microbial associations
during the inflammation of the pelvic organs,
their multiple antibiotic resistance, antibiotic
drugs should be administered immediately
after clarifying the nosological diagnosis and
before getting the results of bacteriological
research. After receiving the results of the
bacteriological study the mode of antimicrobial
therapy should be adjusted for the selected
microflora and its antibiotic sensitivity.
Therefore, adequate microbiological diagnosis
of ascending infection which causes
development of nonspecific salpingoophoritis
should be given enough attention as well as to
the choice of a mode of therapy.

PROSPECTS FOR FUTURE STUDIES

The current stage of the development of
medicine is characterized by insufficient
effectiveness of therapy of ascending infection
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that leads to salpingoophoritis and then to its
chronic course. To a certain extent this is
explained by to the presence of mechanisms of
protection of pathogens from damaging factors.
One of such mechanisms is the ability to form
biofilm. Therefore, the study of the ability to

form biofilms by microorganisms will allow a
new approach to the administration of
antimicrobial  therapy, creation of the
conditions for further investigations on the
realization of rational therapeutic measures.
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CLINICAL PRESENTATIONS OF ARTERIAL HYPERTENSION
DEPENDING ON THE QTc INTERVAL DURATION OF ECG

Tselik N. E., Shevchuk M. 1., Martynenko A. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The relationship between the duration of the complex QTc ECG and clinical signs of arterial hypertension
(AH) in 54 patients (16 men and 38 women) 1-3 degree and I-III stage, mean age 58 + 18 years, was
investigated. 3 classes of QT interval duration were allocated: classified shortened (< 320 ms), normal (> 320
ms and < 440 ms), classified prolonged (> 440 ms). The binomial distribution of frequencies of studied
parameters in classes of the QTc interval for alternative criteria was determined. The duration of the QTc
interval in the sampling was 350 ms — 490 ms. The proportion of the normal range (> 320 ms and < 440 ms)
was 0.85, classified prolonged (> 440 ms) — 0.15. The probability of occurrence of QTc prolongation ECG
increased in elderly patients, obesity, abusing of alcohol, mild and moderate degree and stage 1l AH, diabetes
mellitus, atherosclerotic cardiosclerosis, stable angina functional class (FC) Il, HF FC IIl and Il A stage.
Dependencies of the elongated QTc of ECG from the sex of the patients have not been established.

KEY WORDS: arterial hypertension, duration of the QTc interval of ECG

KJITHIYHI ITPOSABA APTEPIAJIBHOI I'IEPTEH3II 3A PI3HUX JITATTIA3OHIB TPUBAJIOCTI
IHTEPBAJIY QTc EKT

Lenix H. €., lllesuyk M. 1., Mapmunenko O. B.
XapkiBchKuii HanioHansHUH yHiBepcuteT iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

JHocmimkeHo 38’130k Mixk TpuBamicTio komiurekcy QTc EKT ta xriniuanMu o3Hakamu Al y 54 marieHTiB
3 AT (16 gonosikiB Ta 38 xiHok) 1-3 crymeni ta I-III craxii, cepennim Bikom 58 + 18 pokie. BumineHo
3 ximacu TpuBanocti iHTepBairy QTc: kmacudikoBanuii ykopodenuii (< 320Mc c¢), HopMansHuH (> 320 Ta <
440mc), kmacudikoBaHUi mogoBxkeHu (> 440 mc). BusHauanace GiHOMialbHA PO3IOBCIOKCHICTH YacTOT
MOIIMPEHHOCTI BUBYEHUX ITOKAa3HUKIB B Kiacax iHTepBaiy QTc amst anbrepHaTHBHUX KpuTepiiB. TpuBamicTsh
irTepBay QTc B Bubipui ckiana 350mc — 490mc. [Turoma Bara HopMadbpHOTO iHTEpBaTy (> 320 Ta < 440MC)
nopisuroBanacst 0,85, kmacudikoBaHoro momoBkeHoro (> 440mc) — 0,15. FimoBipHicTs mommpeHHOCTI
nogopxkeHoro iHrepamy QTc EKI' 30inmpmryBanacst cepen MAami€HTIB MOXMIIOTO BiKY, 3 OXXHPIHHIM, SIKi
3TIOBXKUBAIIM aJKOTOJEM, MaJl M’ SKHA Ta TOMIpHHH cTyreHi, a Takox Il cramiro AD, HasBHUI IyKpOBHIA
niabeT, aTepOCKICpOTHIHHN Kapiockiepo3, ctabinpHy creHokapnito II @K, CH II ®K Ta ITA cranii.
3anexxnocti mogoBxeHoro inTepBary QTc EKI Bin crati y mamienTi 3 Al He BCTaHOBIICHO.

K/TIO4Y90BI C/IOBA: aptepianbHa rinepreHsis, TpuBaiicts inTepBary QTc EKT

KJIMHUYECKHUE MPOSIBJEHUSI APTEPUAJIBHOM T'MIEPTEH3UU ITPU PA3JIMYHBIX
JUAITA3OHAX JUVIMTEJIBHOCTHU MHTEPBAJIA QTe KT

Ienux H. E., Illeeuyx M. H., Mapmuoinenko A. B.
XapbKOBCKUI HallMOHaIbHBIN yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapbkoB, YkpanHa

HccnenoBana cBs3b Mexay NpoaoLKuTenbHOCThI0 KoMIuiekca QTc OKI' u xinHHUUeCcKuMH NpU3HAKaMu
AT y 54 marmuentoB ¢ AT" (16 myxuunH u 38 xenmmH) 1-3 crenenun u [-111 cramum, cpenumii Bospact 58 + 18
ner. Beimeneno 3 kmacca mnpojospkuTenbHocTH MHTepBasia QTc: kinaccuuIMpOBaHHBIA YKOPOUYEHHBIH
(<320mc), HopmanbHBIi (> 320 u < 440Mc), kmaccupUIMPOBAaHHBIN yUIMHEHHBIH (> 440 Mc). Onpeaensiioch
OMHOMHATIBHOE PACIIPOCTPaHEHHE YacTOT BCTPEYaEMOCTH M3YUEHHBIX ITOKa3aTelel B kiiaccax uHrepBana QTc
JUISl albTepHATUBHBIX KpHurepueB. [IpomommkurensHocts nHTEepBana QTc B BbIOOpKe cocraBmia 350mMc —
490Mc. Y nenbHBINH Bec HOpManbHOTo MHTepBana (> 320 u < 440mc) cocrasisin 0,85, kmaccupUIMPOBaHHOTO
yumHeHHoro (> 440mc) — 0,15. BepostHocTh BcTpewaeMocTn yanuHeHHoro wuHTepBania QTc OKI
YBEIMYHMBAJIACH CPEIH MAIIMEHTOB ITOKHIIOT0 BO3pacTa, ¢ OXKHMPEHHEM, KOTOPbIE 3JI0yTOTPEOIISUIN ajIKoTroJIeM,
UMeJIHM MATKYI0 U YMEpeHHYIo crereHH, a Taioke Il cragmio AI', caxapHbli nuaGer, aTepoCKIepOTHYECKUH
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KapJuockiepos, crabmibHyro creHokapauto 11 @K, CH III ®K u IIA cramuu. 3aBUCUMOCTH YAJIMHEHHOTO
untepBasa QTc OKI' ot nona y nanuenTos ¢ Al" He yCTaHOBJIEHBL.

K/TIOYEBBIE C/IOBA: aptepuanbHas THIIEPTEH3Us, JUIMTENbHOCT HHTepBana QTc OKIT

INTRODUCTION

Arterial hypertension (AH) is one of the most
common chronic diseases, which significantly
increases the risk of cardiovascular complications
and premature death. Prevalence of AH in different
countries varies between 15-30 %. According to
official statistics in Ukraine in 2009 was registered
more than 12 million of patients with AH, it is
about 1/3 of the adult population. With time,
including due to the aging of population in
developed countries, the prevalence of hypertension
will increase [1-2].

Prolongation or reduction of the QT interval
duration outside the defined range is regarded as a
risk factor of critical arrhythmias [3-5].
Electrophysiological phenomenon of prolonged
interval QT is the independent predictor of fatal
arrhythmias that lead to sudden cardiac death [6-8].

At present there is no information in the literature
about the relationship between the duration of QTc
and clinical signs of AH.

The research was conducted as part of research
work «Development and research of system of
automatic control of heart rate variability», State
registration 0109U000622.

OBJECTIVE

The purpose of the work was to study the
relationship between QTc duration on ECG and
clinical signs of AH for the development of
improvement proposals to its diagnosis and
treatment.

MATERIALS AND METHODS

In the Kharkiv outpatient clinic Ne 24
54 patients (16 men and 38 women) aged from
45 to 87 years with duration of AH 58 + 18
years were examined. From 54 patients in 25
was mild degree, 20 - moderate and 9 - severe.
Stage | AH occurred in 15, stage Il - in 33,

stage Il - in 6 patients. Ischemic heart disease
(IHD) was diagnosed in 43 patients,
specifically: stable exertional angina with

functional class (FC) I occurred in 6, Il FC - in
3, postinfarction cardiosclerosis (PC) - in 2,
atherosclerotic cardiosclerosis (AC) - in 32. In

42

40 patients was presented symptoms of heart
failure (HF), specifically: FC | - in 14, FC Il -
in 23, FC Ill - in 3. HF stage | occurred in 34
persons, stage IlA - in 6 persons. The study did
not include patients with stable exertional
angina FC Ill, acute cardiovascular diseases,
HF Il B - Il stage and FC IV.

For measurement of the QTc interval
duration was performed ECG on the computer
electrocardiographs  «Cardiolab +».  QTc
interval duration was measured in leads Il, V1,
V5, V6 (three consecutive complexes) with
maximum choice for intervals and leads. SBP
and DBP were measured by tonometer
Korotkov’s «Microlife BP AG1-20».

3 classes of QT interval duration were
allocated: classified shortened (<320 ms),
normal (>320 ms and <440 ms), classified
prolonged (>440 ms). Probabilities of
occurrence of sex, age, weight of patients,
duration of AH, the presence of bad habits,
degree and stage of AH, FC of stable angina,
FC and stage of HF in selected classes of QTc
interval duration were calculated [9-11].

With Microsoft Excel 2010 was determined
the binomial distribution of frequencies of
studied parameters (P - probability and
standard deviation o, as an absolute measure of
its variations, %) in classes of QTc interval for
alternative criteria. Reliability of differences in
parameters between groups of patients was
determined using t - Student's test. Statistically
reliable data was taken with significance level
p < 0.05.

RESULTS AND DISCUSSION

The duration of the QTc interval in the sampling
was 350 ms - 490 ms. The proportion of the normal
range (> 320 ms and < 440 ms) was 0.85, classified
prolonged (> 440 ms) - 0.15. Classified shortened
QT interval of ECG (< 320 ms) were not detected,
due to its low prevalence [3-5].

The frequency of occurrence of different QTc
interval duration classes in patients with AH
depending on clinical signs presented in the table.
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Table
The frequency of occurrence of different QTc interval duration classes in patients with AH depending
on clinical signs

Total Classes of QTc interval
sampling duration, ms
Parameters > 320<
P ¢ 440 > 440 (P) ¢
)
Total patients 54 100 0,00 0,85 0,15 0,36*
Mature 0,67 0,47* 0,86 0,14 0.35*
Age (years) Elderly 0,30 | 0,46* 0,81 0.19 0,39*
Senile 0,03 0,17* 1 0 0,00
Sex Males 0,30 0,46* 0,88 0,12 0,33*
Females 0,70 0,46* 0,84 0,16 0,37*
Normal 0,09 0,29* 1 0 0,00
Weight (BMI, kg/m?) Overweight 0,37 | 0,48* 0,90 0,10 0,30*
Obesity 0,54 0,5* 0,79 0,21 0,41*
. Smoking 0,20 0,4* 0,82 0,18 0,39*
Bad habits Alcohol 006 | 0,24* | 067 033 | 047*
0-5 0,54 0,5* 0,79 0,21 0,41*
Duration of AH (years) 5-10 0,22 0,41* 0,92 0,08 0,27*
>10 0,24 0,43* 0,92 0,08 0,27*
Mild 0,46 0,5* 0,84 0,16 0,37*
Degree Moderate 0,37 | 0,48* 0,85 0,15 0.37*
AH Severe 0,17 0,38* 0,89 0,11 0,31*
1 0,28 0,45* 1,00 0,00 0,00
Stage 11 0,61 0,49* 0,79 0.21 0.41*
111 0,11 0,31* 0,83 0.17 0.38*
Total 0,80 0,4* 0,86 0,14 0.35*
. [ 0,11 0,31* 1,00 0,00 0,00
cH | Stable angina, FC I 006 | 024* | 0,67 033 | 047
Cardiosclerosis PC 0,04 0,20* 1,00 0,00 0,00
AC 0,59 | 0,49* 0,84 0,16 0,37*
1 0,26 0,44* 0,93 0,07 0,25*
FC 11 0,43 | 0,50* 0,83 0,17 0,38*
HF 111 0,06 0,24* 0,67 0,33 0,47*
Stage 1 0,63 0,48* 0,85 0,15 0,37*
1A 0,11 | 0,31* 0,83 0,17 0,38*
*_p<0,05

Obtained data was statistically significant and was within the significance of p < 0.05.

In the studied patient population mature age
formed the largest portion, less than half - the
elderly and the least - senile age. The occurrence
of normal QTc interval was greatest among
patients of mature age, and prolonged - among
elderly.

Female patients in the sampling were
substantially prevailed. The occurrence of normal
QTc interval among males was slightly higher in
compare with the females and prolonged -
conversely.

Greater proportion of patients with AH was
formed by persons with obesity and overweight.
The occurrence of normal QTc interval was

43

greatest among patients with overweight and
prolonged - among patients with obesity [12].

As for the bad habits, greater proportion of
long QTc ECG was registered among persons
who abused alcohol.

Greater proportion of patients was with
duration of AH from 0 to 5 years and equally less
- from 5 to 10 years and from 10 years. The
occurrence of normal QTc interval was greatest
with disease duration from 5 to 10 years and from
10 years, and prolonged QTc - with disease
duration from 0 to 5 years. Most likely this is due
to the predominance of the given category of
patients in study and progression of AH.



Journal of V. N. Karazin” KhNU. 2015

Most of the study sampling consisted of
patients with mild to moderate AH. The
occurrence of normal QTc interval was greater
among individuals with mild and moderate and
stage Il AH. Most likely this is due to the
irregular, before inclusion to the study, taking of
medications.

The largest share of patients with ischemic
heart disease was persons with atherosclerotic
cardiosclerosis and stable angina FC 1. The
occurrence of normal QTc interval was greater
among individuals  with  atherosclerotic
cardiosclerosis.

Greater proportions of patients with heart
failure were persons with I-1l FC and stage | HF.
The occurrence of normal QTc interval was
largest among individuals with HF FC 1I-111 and
I1A stage [13-14].

CONCLUSIONS

1. In the study population of patients
with AH QTc interval duration of ECG was

ranged from 350 ms to 490 ms. The
proportion of the normal range (> 320 ms
and <440 ms) was 0.85, classified prolonged
(> 440 ms) - 0.15. Classified shortened QT
interval of ECG (< 320 ms) were not
detected.

2. The probability of occurrence of QTc
prolongation of ECG in patients with AH
increased amount elderly patients, with obesity,
abusing of alcohol, mild and moderate degree and
stage Il AH, diabetes mellitus, atherosclerotic
cardiosclerosis, stable angina functional class
(FC) I, HF FC 1l and I A stage.

3. Dependencies of the elongated QTc of
ECG from the sex of the patients have not been
established.

PROSPECTS FOR FUTURE STUDIES

It is appropriate to find relationships between
the duration of the QTc interval of ECG, clinical
course and consequences in patients with AH for
improving of its diagnosis and treatment.
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Clinical case
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POLYMORBIDITY DOES NOT DETERMINE POLYPHARMACY

Lakhonina A. 1., Filatova A. V.!, Makienko N. V.}, Vodyanitskaya N. A.%, Yabluchansky M. I.*
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
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Combination of polymorbidity and polypharmacy is reviewed on the example of clinical case. Clinical
examination, the clinical diagnosis, recommendations for lifestyle modification choice of optimal therapy are

outlined in patient with polymorbid disease.

KEY WORDS: polymorbidity, polypharmacy, rational pharmacotherapy, quality of life, disease

prevention

MHOJIMOPBIJHICTD HE BU3HAYAE ITOJIITPATMA3IIO

Jlaxonina A. I.l, Dinamosa A. B. 1, Makienuko H. B. 1, Booanuuvka H. A.2, Aonyuancoxun M. I
! Xapkiscpkuii HanionansHuit yaisepcutet imeni B. H. Kapasina, m. Xapkis, Ykpaina
2 XKJI 3T Ne 1 ®inii «I1O3» ITAT «Ykp3anizauiisn», M. Xapkis, Ykpaina

Ha mpuknmami KIHIYHOTO BHITAAKY pO3TIBINAETHCSA MOEOHAHHSA NpoOIeMH MOIIMOpOITHOCTI Ta
noJinparmaziid. OmucaHi AiarHOCTHKA, TMOCTAHOBKA 3aKIIOYHOTO KIIHIYHOTO MIarHO3y Ta PEKOMEHIAIIII ITo
Moudikarmii crmocoOy KUTTS Ta BHOOPY ONTHMAIBHOI Tepallii y mamieHTa 3 MoJIiMOPOiTHOI0 TaTOJOTIET.

K/TIO490BI C/IOBA: nonimopOigHicTh, TOMINparMasis, pamioHaidbHa (papmakoTepamis, SKiCTb JKUTTH,

npodirakTuka

MNOJUMOPBNJHOCTD HE NPEJONPEJNEJAET ITIOJUIIPATMA3NIO

Jlaxonuna A. H.l, Dunamosa A. B. 1, Maxuenxo H. B. l, Booanuuykaa H. A.Z, HAonyuanckuit H. ut
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Ha mnpumepe KIMHHYECKOTO CIy4das pPacCMaTpPHBAETCSl COYETaHHE MPOOIEMBl HOMMMOPOMIHOCTH U
nojunparmMasud. ONHCaHBl JUArHOCTHKA, ITOCTAHOBKA 3aKIIOYUTEIBHOTO KIMHHYECKOTO JAHarHo3a M
peKOMeHIanuu 1o MoxudHuKanuu obpasa SKM3HM U BbIOOpa ONTHUMAJIBHOM Tepalmuu y HalHueHTa C

MOJIMMOPOHTHON TTaTOIOTHEH.

K/TIOYEBBIE CJIOBA: nonuMopOuaHOCTh, IOJNUITparMasus, paroHagbHas hapMakoTeparnisi, KauecTBO

JKU3HH, TPOPHIITaAKTHKA

INTRODUCTION

Recent studies discuss the problem of
medical care for patients with concomitant
comorbidity and associated polypharmacy [1-
3]. Accumulation of chronic diseases comes
along with aging [4]. An interaction of
diseases, involution processes in the body and
effects of drug therapy significantly alter
clinical picture, course of the disease, nature
and severity of the complications; as well as
worsens patient's quality of life [1].

© Lakhonina A. 1., Filatova A. V., Makienko N.
V., Vodyanitskaya N. A., Yabluchansky M. 1.,
2015

Such terms as polymorbidity (polymorbid
disease or polymorbid condition) and
polypharmacy are often used in English
scientific literature. Polymorbidity is defined as
the existence of several chronic health
disorders in one individual. Whereas,
polypharmacy is a simultaneous appointment
of drugs or medical procedures to patient,
which often appears to be unjustified and
irrational.

Polypharmacy in  consequence  with
polymorbidity leads to a sharp rise in the
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occurrence of systemic, adverse effects of
medicines. Such unwanted side effects lead to
new clinical symptoms. Unfortunately, doctors
do not always take those symptoms into
consideration, as they are often seen as
symptoms of polymorbidity and not as effects
of polypharmacy. Therefore, this leads to
prescription of higher amount of medications

[1, 5].
The importance of the problem of
combination of polymorbidity and

polypharmacy is shown in the given clinical
case.

CLINICAL CASE

Man, 49 years old, economist, resident of
urban area.

COMPLAINTS

For the past month patient complained of
pain behind the breastbone without irradiation,
occurring both during fast walk for up to 100 m
and at rest; pain disappears within 10 minutes;
shortness of breath of mixed character; periodic
heartbeat, appearing without a clear connection
with the provoking factors and disappears by
itself ; recurrent headache of a compressive
character in the temporal region that appears as
a result of elevated blood pressure (BP) over
150/90 mm Hg; periodic dry cough in the
morning; heartburn after heavy, spicy and fried
meals; aching pain in the epigastrium, going
away after an intake of liquid or warm food;
numbness of 3-4 fingers mostly at night.

ANAMNESIS MORBI

Rise in blood pressure (BP) with maximum
numbers 170/90 mm Hg from his youth
(diagnosis:  vegetative-vascular  dystonia
(VVD) of hypertensive type). Usual blood
pressure - 140/90 mm Hg. He was treated in
the outpatient department with antihyper-
tensive drugs taken irregularly.

2012: Headache. Self-medication with
analgesics (spasmalgon).

2014: Numbness of 3- 4 fingers. Patient did
not seek for medical care.

8 Oct 2015: Patient felt pain behind the
breastbone for the first time.

20 Oct 2015: Patient was admitted to
hospital by administrative district with a
preliminary diagnosis: Coronary artery disease
(CAD): unstable angina (de - novo). Arterial
hypertension (AH) stage Il, 2 degree. Heart
failure (HF) 0-1 stage. Very high risk.
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Drug therapy: Nebivolol 5 mg, Atorvastatin
20 mg, Trimetazidine 35 mg, Bellalginum.
Therapy was ineffective.

28 Oct 2015: Patient was sent to STPI
«Central clinical hospital Ukrzaliznici» for the
examination and selection of therapy in the
cardiology department.

ANAMNESIS VITAE

Patient lives alone in an isolated apartment.
He eats irregularly, does not follow a diet.

He had frequent pneumonia in childhood.
Patient experiences acute respiratory infections
(3-4 times a year).

Since 1995 - chronic bronchitis with
exacerbations in spring and autumn period. In
the period of exacerbation - the sputum was
whitish. Self-medication.

2002 - Burn (head, hands, neck, torso)
disease.

Since 2008 - decrease in visual acuity.

2014- health resort treatment in Mirgorod
with a diagnosis of chronic gastritis. On
gastroscopy - gastritis, acute duodenitis,
deformation of duodenal bulb, gastro-
esophageal reflux. Patient was released from
the health resort treatment with improvements,
medication therapy was effective.

Patient denies viral hepatitis, tuberculosis,
sexually  transmitted  diseases.  Allergic
anamnesis is not burdened. He smoked from
1983 to October 2015 - 1 pack a day (32
pack/years). No abuse of alcohol.

Hereditary history burdened by coronary
heart disease and hypertension.

OBJECTIVE EXAMINATION

Patient's condition is satisfactory. He is
active. Height - 178 cm, weight - 119 kg, body
mass index (BMI) = 37,5 kg/m® Skin has
scarring after burn disease (head, neck, arms,
torso). Patient has hernial protrusion of the
white line of the abdomen without evidence of
infringement.  Peripheral  lymph  nodes:
submandibular, axillary and inguinal lymph
nodes soft consistency, painless, moderately
agile and not soldered to each other and the
skin. Lobes of the thyroid gland are not
palpable, the isthmus is palpated in the form of
a uniform cross-strand smooth, 1 cm wide.
Musculoskeletal system - marked tenderness at
paravertebral points in the cervical-thoracic
spine. There is a mild lung sound above lungs,
vesicular breathing and single dry rales on the
exhale in the lower parts in auscultation.



Activity of the heart is rhythmic, heart rate
(HR) 60 beats/min. Heart sounds are muffled.
BP is 130/80 mm/Hg on hypotensive therapy.
Abdomen is enlarged. A moderate pain in the
epigastric region on deep palpation is present.
Liver sticks out below the rib cage for about
1.5-2 cm, painless. The spleen palpated 1 cm
below the left costal arch. Pasternatsky's
symptom is negative on both sides.
Physiological functions: normal. No swelling.

LABORATORY AND INSTRUMENTAL
TESTS

Complete blood count (CBC): relative
lymphocytosis (39.1 %), thrombocytosis (428
K/UL).

Urinalysis: figures are in the normal ranges.

Biochemical analysis of blood: figures are
in the normal ranges.

Cardiac markers: Troponin I < 0.01ug/l,
CK-MB — in the normal range.

Analysis of lipid: atherogenic index is
increased (3.56 mmol/l); high blood
triglyceride level (2.48 mmol/l)

ECG showed sinus rhythm, regular. Heart
rate 51 beats/min. Violation of intraatrial
conduction.  Nonspecific  intraventricular
conduction disturbances. The syndrome of
premature repolarization of the ventricles.
Violation of repolarization processes on the
postero-lateral wall of the left ventricle in the
form of flattened or negative T wave.

Echocardiography: The heart cavity is not
expanded, thickened myocardium, and zones
of akinesia and hypokinesia was not found,
valves are intact. EF — 75 %.

Coronary angiography (CA): right type of
coronary blood supply. Diffuse atherosclerotic
lesions and calcification of coronary arteries.
20 % occlusion of the left coronary artery and
40 % occlusion of the right coronary artery,
100 % occlusion of the circumflex artery.

Ultrasound of abdominal and retro-
abdominal organs: diffuse changes of liver and
pancreas parenchyma without magnification.

Hepatosplenomegaly.  Microcalculosis  of
kidneys.
Gastroscopy 2.11.15:  gastroesophageal

reflux, gastritis, deformation of the duodenal
bulb, erosive duodenitis.

Gastroscopy 12.11.15 (after therapy):
gastroesophageal reflux, deformation of the
duodenal bulb.

Consultation of ophthalmologist: Angio-
pathy of the retina of 2 degrees.
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Consultation of the surgeon: hernial
protrusion of the white line of the abdomen
without evidence of infringement.

Recommend tests: repeat CBC, daily
monitoring of blood pressure, ECG dynamics,
spirometry, x-ray chest, x-rays of the cervical-
thoracic spine, gastroscopy with biopsy,
esophageal pH monitoring, consult a
pulmonologist, neurologist.

DIAGNOSIS

The underlying disease: Coronary heart
disease: Acute coronary syndrome. Unstable
angina (de-novo). Coronary angiography
(16.11.15): Diffuse atherosclerotic lesions and
calcification of coronary arteries. 20 %
occlusion of the left coronary artery and 40 %
occlusion of the right coronary artery, 100 %
occlusion of the circumflex artery. Arterial
hypertension stage Ill, 2 degree. Very high
additional risk. 1-st stage of heart failure, 2nd
functional class with preserved systolic
function (EF=75 %).

Comorbid conditions: COPD. COB stage I-
11?7 LF stage 0. Erosive duodenitis, deformation
of the duodenal bulb. Chronic superficial
gastritis. Gastro-esophageal reflux disease
without esophagitis. Obesity 2 degree. Midline
hernia without obstruction. Chronic kidney
disease stage 0. Microurolitiasis. Osteochond-
rosis of the cervical-thoracic spine?

TREATMENT RECEIVED IN HOSPITAL

Nebivolol 25 mg in the morning,
Clopidogrel 75mg , Enoxaparin 80mg 2 p/day,
Atorvastatin 40 mg in the evening, Isosorbide
dinitrate 10 mg 2 p/day, Pantoprazole 40 mg 2
p/day — 10 days, Famotidinum 40 mg in the
evening - 10 days, De-Nol 240mr 2 p/day - 10
days, Almagel 1 tbsp 3 p/day - 10 days.

RECOMMENDATIONS

1. Lifestyle modification: lipid-lowering
diet with restriction of refined carbohydrates,
increase of the intake of vegetables and fruits
(the patient has gastritis and gastro-esophageal
reflux disease - stewed and baked), restriction
of consumption of table salt, regular exercise,
walks in the fresh air, physiotherapy aimed at
reducing manifestations of osteochondrosis.

2. Drug therapy: Nebivolol is 1.25 mg in the
morning (under the control of heart rate and
blood pressure), Clopidogrel — 75 mg 1 time a
day continuously, Rosuvastatin 10 mg 1 time
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per day for a long time, Nitroglycerin (tablet or
spray) as needed.

3. Surgical
circumflex artery.

On the background of optimally chosen
therapy the patient's condition has stabilized,
marked improvement of  hemodynamic
parameters.

CONCLUSIONS

When treating patients with polymorbid
pathology, in order to avoid polypharmacy, it
is suggested to prescribe a minimum quantity
of pharmacological agents, avoiding mutually
exclusive drugs; to apply only rational
polytherapy and fixed combinations of drugs.

treatment: stenting of the
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THE EFFECTS OF STATIN THERAPY ON PNEUMONIA
OUTCOMES

Makharynska O. S., Zhuravka N. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

HMG-CoA reductase inhibitors (statins) are the most prescribed class of drugs in the world. Some authors
suggest that positive effects of statins were reported for statins against pneumonia. These positive studies data
were counterbalanced by at least one negative prospective cohort study. Where lies the truth? Better
understanding the statins influence and their potential role in pathophysiological pneumonia mechanisms is
needed because of high quantity of subjects receiving statins with numerous medical conditions significantly
associated with increased short-term mortality.
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BILIUB TEPATIIi CTATUHAMU HA PE3YJIbTATH JIKYBAHHS ITHEBMOHII

Maxapuncovxa O. C., /Kypaska H. B.
XapkiBchKUii HanlioHansHUK yHiBepcuteT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Iaribitopu I'MI'-KoA-penykrasu (CTaTHHH) € KIaCOM MEAMKAMEHTIB, IO MPH3HAYAETHCS HaidacTime y
cBiTi. Jleski aBTOpH B MyOITiKaIlisAX BiI3HAYAIOTH MO3UTHBHI e(DEKTH Teparii CTAaTHHAMH y pa3i 3aXBOPIOBAHHS
mHeBMOHIA. [lo3WTHBHI JaHI [OWUX [OOCHKeHh Oyl BpiBHOBaXKCHI, MPHWHANMHI OIJHUM HETaTUBHUM
Pe3yJabTaTOM Y XOJi MPOCIEKTHBHOTO KOTOPTHOTO AoCiiKeHHs. [le 3HaxoanTbes ictuHa? Kpaine po3ymMiHHS
BIUIMBY Tepamii CTaTHHAMH 1 X MOTEHIIHHOI poii B MaTodi3ioNOTriyHMX MeXaHi3MaX 3aXBOPIOBAHHSI
MHEBMOHIS HEOOXiHO dYepe3 BHCOKY KUIBKICTh CYO'€KTiB, SKi OTPHUMYIOTh CTaTHHH, 3 YHCICHHUMH
3aXBOPIOBaHHIMH, IOB'S3aHAMH 3 IiABUILCHOI KOPOTKOCTPOKOBI CMEPTHOCTI.

K/TIO490BI CJIOBA: craTiHH, THEBMOHIS, Pe3yNIbTaTH, €(pEKTH CTaTHHIB

BJIUSAHUE TEPAIIMU CTATUHAMM HA NCXO/1bI IHEBMOHHUN

Maxapunckan E. C., ’Kypasxa H. B.
XapbKOBCKUI HalMOHaNbHbIA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapekoB, YkpanHa

Wurn6uroper 'MI'-KoA-penykTassl (cTaTuHBI) HauOojiee 4acTO Ha3HA4aeMBIH KjacC MEAMKAMEHTOB B
mupe. HexoTopble aBTOpHI B ITyONMKALMSAX OTMEYAIOT IOJIOKUTEIbHBIE 3((EKTH Tepanuu CTaTHHAMHU B
ciydae 3abojeBaHMs THEBMOHHA. II03WTHBHBIE NaHHBIE ITHX HCCIEIOBAaHMK OBIIM ypPaBHOBEIIEHHI, IO
KpaifHell Mepe OZHMM OTPHILATEIBHBIM PEe3yJbTaTOM B XOJ€ NMPOCHEKTHBHOTO KOT'OPTHOTO HCCIICTOBAHMUS.
I'me maxomutcs nctuna? Jlydimee MoOHWMaHWE BIMSHUS TEPAlUM CTATHHAMH M WX MOTCHIHWAIBHOW POJIM B
MaTo(U3NOTIOTHYECKIX MeXaHH3Max 3a00JIeBaHMS IMHEBMOHHMS HEOOXOAWMO H3-3a BBICOKOTO KOJIMYECTBA
CyOBEKTOB, MOIYYaIONINX CTaTUHB C MHOTOYHCICHHBIMH 3a00JICBaHWAMH, CBSI3AHHBIMH C IIOBBIIICHHOM
KpPaTKOCPO4YHOH CMEPTHOCTH.

K/TIOYEBBIE C/IOBA: ctaTwHBIL, THEBMOHHUSA, PE3YIBTAThI, 3(PPEKTHl CTATHHOB

HMG-CoA reductase inhibitors (statins) hyperlipidemia but with elevated C-reactive
are the most prescribed class of drugs in the protein levels [1]. Besides this well-known
world as a common chronic treatment effect, they are responsible in decreasing of
because they significantly improve survival intermediary  products of mevalonate
in patients with cardiovascular disease and in synthesis cascade inhibition, including
apparently  healthy  persons  without farnesyl  pyrophosphate and  geranyl
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pyrophosphate, which are involved in the
activation by isoprenylation of small GTP-
binding proteins, which are involved in the
pleiotropic effects of statins. These actions
result in numerous effects of statins as anti-
inflammatory and anti-oxidant, immune
modulation, antithrombotic effects,
protection of the endothelial function, and
activation of vitamin D, decrease in the
activity of platelets, an increase in the tissue
plasminogen activator and a decrease of its
inhibitor, and an enhancement in the
expression and functional activity of
thrombomodulin, an essential co-factor for
protein C activation [2]. The inhibition of
mevalonate synthesis by statins leads to a
lesser activation of the small GTP-binding
proteins, which play a key role in the
activation (molecular on/off switches) of
intracellular inflammatory signaling
pathways. In particular, the activation of
nuclear factor kappa B, mitogen-activated
protein kinase, and phosphatidylinositol-3
kinase systems by isoprenylated protein
kinases is blunted. Therefore, the expression
of cytokines, acute phase proteins,
chemokines, adhesion molecules, and
enzymes is partially inhibited in the presence
of statins [3]. For example, the JUPITER
study showed that rosuvastatin significantly
lowers CRP levels, an independent predictor
of future cardiovascular events [4, 5]. Statins
influence leucocyte function by a direct
inhibition of the major histocompatibility
complex type Il gene of antigen presenter
cells and an allosteric block site of the
lymphocyte function-associated antigen [6],
which has a significant role in lymphocyte
adhesion and activation.

Are statins antibacterials? Japanese
microbiologist Akira Endo was first who
discovered in the 1970s, during a research
for antimicrobial agents, natural products
with a powerful inhibitory effect on HMG-
CoA reductase in a fermentation broth of
Penicillium citrinum, including ML236B
(compactin). In spite of this no useful
antimicrobial activity has been found in case
of HMG-CoA reductase inhibitor previously
[7, 8]. Clinical trials data with compactin
have never been made public believed due to
his serious animal toxicity, that’s why
lovastatin became the first public known
HMG-CoA reductase inhibitor with clinical
studies data [9]. Lovastatin in animal and in
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vitro studies showed inhibition of the
bacterial growth of strict intracellular
bacteria such as Coxiella burnetii [10].
Researchers believed that it became possible
because the genome of these bacteria
contains the steroid biosynthesis pathway,
and bacterial multiplication is achieved in a
vacuole rich in cholesterol [11]. Nowadays,
according to a meta-analysis of a number of
observational studies patients on statin
therapy seemed to have a better outcome of
bacterial infections in respiratory tract
infection, but the association did not reach
statistical significance after adjustment for
apparent publication bias OR 0.79 (95 % CI
0.58-1.07). 12 from 15 observational studies
on pneumonia and statins, showed associ-
ation between statin-use and a favorable
outcome [12]. In another study, patients,
which are receiving statins for prolonged
periods also as older patients, may have a
higher plasma simvastatin levels compared
with healthy volunteers. Some statins, in
particular simvastatin, had an antimicrobial
effect in vitro but require concentrations that
are far higher than are probably achieved in
vivo with traditional indications for statins.
In this study simvastatin showed an
unexpected significant antimicrobial effect
against MSSA (Methicillin-sensitive
Staphylococcus aureus) (mean MIC 29.2
mg/L) and to a lesser extent against MRSA
Methicillin-resistant Staphylococcus aureus)
(mean MIC 74.9 mg/L) on bacterial growth
and to assess possible synergistic effects with
penicillin. The aim of another similar study
was determined MIC-values with possible
antibacterial  effects for  simvastatin,
fluvastatin and pravastatin against primary
pathogens of the respiratory tract (S.
pneumoniae, M. catarrhalis and H. influenza)
by traditional antibacterial assays. Low
Simvastatin concentrations that was detected
in human blood during therapy (1-
15 nmol/L) and just a single doses of statins
was given to healthy volunteers, can explain
the fact that improving of antibacterial
effects of whole blood was not detected.
Contrariwise, as in above mentioned
investigations was found that simvastatin at
high concentrations 15 ug/mL (36 pmol/L)
rapidly kills S. pneumoniae and M.
catarrhalis. Statins did not affect growth or
viability of H. influenzae. Thus, according to
the results of the study, a direct bactericidal



effect of statins in vivo is probably not the
mechanism which can explain beneficial
effect of statins against various infections
[13]. Earlier observed beneficial effect of
statins might be explained by potential anti-
inflammatory properties [14], also, statins
have been reported to inhibit host cell
invasion by Staphylococcus aureus [15] as
well as to enhance bacterial clearance of this
pathogen [16] and also has been proposed a
direct antibacterial effect against it [17 - 18].
Recently, statins were shown not only to
improve killing of Staphylococcus aureus by
phagocytic cells [19]. All in Vvitro
experiments mentioned above have been
performed using statin  concentrations
between 0.1-50 uM, which greatly exceeds
the concentrations present in human blood
during statin treatment (1-15 nmol/L) [20,
21]. Statin concentrations in these cell
experiments  were compared with
concentrations detected in human plasma.
Positive antimicrobial effect of statins
was found not only in case of respiratory
pathogens but also in case of periodontal
pathogens that have been identified in
atheromatous tissue and associated with
increased carotid intima media thickness.
The main periodontal pathogen.
Porphyromanos gingivalis, seem to increases
the number of macrophages, T-cells and
lipids within the plaques. Increased levels of
inflammatory biomarkers such as C-reactive
protein (CRP) were found to be predictive of
acute events in healthy individuals.
Hyperlipidaemic patients were found to be
more prone to periodontitis, and statins can
be beneficial for periodontal health [22].
Moreover, statins have been shown to protect
against pneumococcal infection in a mouse
model of sickle cell disease [18] and in vitro
to inhibit a number of strains of fungi and the
parasite Plasmodium falciparum, but statins
concentrations in these experiments were
much higher than in serum during statin
therapy. Murine models have shown also
anti-chlamydial and immunomodulatory
effects of simvastatin during infection [23].
Another study showed the antibacterial effect
of atorvastatin and rosuvastatin in Gram +
and Gram-bacteria [24]. Result of other
studies suggest the superiority of the
antibacterial effects of atorvastatin or
simvastatin to that of rosuvastatin. MSSA,
MRSA, vancomycin-susceptible enterococci
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(VSE), vancomycin-resistant enterococcus
(VRE), acinetobacter baumannii,
staphylococcus epidermidis, and enterobacter
aerogenes, were more sensitive to both
atorvastatin, and simvastatin compared to
rosuvastatin. On the other hand, escherichia
coli, proteus mirabilis, and enterobacter
cloacae were more sensitive to atorvastatin
compared to both simvastatin and
rosuvastatin [25]. Systematic review and
meta-analysis of Imad M. Tleyjeh et. (2009),
suggest that statin use may be associated
with a beneficial effect in treating and
preventing different infections. Patients who
have infections and are taking statins had a
better outcome, including chance of survival:
adjusted effect in treating infections was
0.55 (95 % confidence interval, 0.36-0.83;
12 = 76.5 %) in favor of statins. The pooled
effect  estimate  addressed infection
prevention was 0.57 (95% confidence
interval, 0.43-0.75; 12 = 82 %) in favor of
statin use [26].

Among  possible  mechanisms  of
antimicrobial activity can be sort out
interference  with  L-mevalonic  acid
synthesis, COX-2 modulation, reactive

oxygen species suppression. Statins have
been shown to lower LDL levels by
interfering with mevalonate synthesis with
influence pathogen-induced inflammation.
Increased COX-2 stability by Atorvastatin,
could increase dendritic cell function after
infectious bouts with compensation of some
adverse effects of sustained inhibition of
COX-2. On the other hand, possible
involving reduced formation of reactive
oxygen species, oxidation of LDL and
adhesion of neutrophils, while apoptosis,
bacterial  phagocytosis and  bacterial
clearance are unaffected in case of
Simvastatin allows to have a protective role
in lung inflammation [27]. Experimental
studies have shown their effect in the
modulation of the cytokine cascade and in
the organization of the immunological
response to respiratory infection [28]. For
example, statin therapy was associated with a
reduction in the levels of inflammatory
cytokines in patients with acute bacterial
infections: TNF-a and IL-6 levels were
significantly reduced in the simvastatin
group (p = 0.02 and p = 0.02, respectively),
while no such difference was observed in the
placebo group [29]. Although it has been
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suggested that statins may have an effect in
the modulation of the cytokine cascade and
on the prognosis of patients with community
acquired pneumonia (CAP). However,
prospective, randomised, double-blind,
placebo—controlled trial data showed that use
of simvastatin, 20 mg once daily for 4 days,
since hospital admission did not reduce the
time to clinical stability and the levels of
inflammatory cytokines in hospitalised
patients with community-acquired
pneumonia [30].

During of the role of statins in community
acquired pneumonia, [31] was shown that
statins have immunomodulatory, and
antioxidative actions, and a significant effect
on the concentrations systemic cytokine [23-
26]. Linnea A. Polgreen etc. reports data
showed that the protective effect of statins
against pneumonia among 19,078 (15.3 %)
patients that were diagnosed, after surviving
for 1 year post- acute myocardial infarction,
is most likely the result of non-random
treatment assignment (i.e., a healthy-user
bias). The statin coefficient -0.016
(p<0.001), indicated that statins therapy
was associated with a reduction in
pneumonia rate in this category of patients
[32]. There have been other three
retrospective studies also showed improved
outcome in patients taking statins. It was
found than statin use is independently
protective against increasing of C-reactive
protein levels, the value of which failed to
decrease by 50 % or more at day 4 (AOR
0.52, 95 % CI: 0.30-0.89, p = 0.02). Also in
these studies, statins reduced cytokine and
other inflammatory markers levels in patients
with cardio-vascular pathology, and it was
predisposed that the improved outcome in
patients with pneumonia happened due to the
anti-inflammatory and immunomodulatory
effects of the statins. [33]. Other studies
showed in-vitro that simvastatin therapy
(1uM) can cause restoring of neutrophil
migration (preserved chemokinesis) and old
neutrophil chemotaxis (directed migration) in
patients with pneumonia to baseline values
despite the patients older age compared with
healthy controls (pneumonia, 1-1 pm/min,
p = 0:02). 2 weeks of oral simvastatin in
healthy volunteers over > 65 years, (n = 20)
increased the accuracy of neutrophil
migration in vitro (MD 1-68 pm/min, p =
0-02) replicating in-vitro work. [34]. As
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prophylaxis or in the very early management,
the anti-inflammatory effects of statins may
be protective in sepsis, but side effects may
prevail as the disease progress with
establishing of multiorgan dysfunction.
Supratherapeutic plasma levels of statins and
their hepatic metabolization in critically ill
patients can be translated to an increasing the
risk of toxicity. Also metabolization of
statins by the cytochrome P450 3A4 system
may interfere with other medications
commonly used in the Intensive Care Unit
(ICU) (i.e., amiodarone, macrolide anti-
biotics) [2]. Prior studies suggested a
potential survival benefit for statins in severe
infections, from patients already receiving
the lipid-lowering therapy. E.M. Mortensen
etc. [35] found that prior outpatient use of
statins was strongly associated with a
decreased 30-day mortality for subjects aged
over 65 years that were hospitalized with
CAP diagnosis and increasing incidence of
pneumonia and pneumonia-related mortality.
In total, were included 8,652 subjects, among
them 18.1 % of subjects were using statins.
Adjusting of potential confounders showed,
that current statin use (odds ratio (OR) 0.54,
95 % confidence interval (CI) 0.42-0.70)
were significantly associated with decreased
30-day mortality. In another large cohort
study was found that preadmission statin use
was associated with considerably reduced
risk of death among ICU patients. The
reduced risk of death remained robust in
various subgroup analyses, including among
new and long-term statin users, no clear
association wasn’t found between former
statin use and non-statin lipid-lowering drug
use and risk of death, which supports a
causal association between statin use and
reduced risk of death among ICU patients
[36]. In a 2006 Schmidt and colleagues
reported results of German cohort study with
120 ICU patients with multiple organ
dysfunction syndrome included, where statin
use was associated with substantially
reduced in-hospital mortality (MRR = 0.53,
95 % CI = 0.29 to 0.99) [37]. The biological
mechanisms underlying this data are not
entirely understood still. Some authors
decided that strong experimental evidence of
beneficial statins effects on platelet function,
coagulation, fibrinolysis, plaque formation,
and inhibition of endothelial dysfunction
[38-43] can decrease the risk of fatal venous



and arterial thrombotic events due to
presence of systemic inflammatory response
syndrome and/or severe infections in ICU
patients [44-46]. Multi-analysis of fourteen
studies with 269,739 participants included
showed that statin treatment was associated
with lower 30-day mortality, with an OR of
0.44 (95% CI, 0.29-0.67), and an adjusted
OR of 0.59 (95 % CI 0.48-0.73, NNT30d =
19). Statin therapy was also associated with
lower long-term (> 30 days) mortality, with
an OR of 0.49 (95 % ClI, 0.29-0.84) and an
adjusted OR of 0.65 (95% CI, 0.51-0.82,
NNTlong-term = 15) [47].

These positive studies data need to be
counterbalanced by at least one negative
prospective cohort study of admitted for
treatment of suspected or confirmed
infection to hospital wards patients, where
the risk of significant clinical deterioration
was low, with a 30-day mortality of 5.7 %
and ICU admission risk of 3.3 %. Markers of
systemic inflammation (CRP, WCC)
improved with time but prior statin therapy
did not alter the evolution of these
inflammatory markers levels. [48]. Sachin
Yende et all. [49] in a large, prospective,
multicenter cohort study of patients
hospitalized with CAP, found no evidence of
a protective statins effect on the development
of severe sepsis. In this study authors made
not only comparison of statins use (in the
week before admission) and with no prior
use patients groups but also they compared
prior statin users with continued inhospital
therapy (continued use cohort) with no prior
use or no inhospital use group. Were found
only modest differences in levels of
circulating biomarkers in community-
acquired pneumonia, perhaps due to healthy
user effects and indication bias. Adjustment
of patient’s characteristics and propensity for
statin use, showed no mortality benefit in
prior (odds ratio, 0.90 [0.63-1.29]; p = 0.57)
or continued statin use groups (odds ratio,
0.73 [0.47-1.13]; p=0.15). Further
investigations showed that adding a statin to
antibiotic therapy didn’t lead to survival
improvement in critically ill patients with
ventilator-associated pneumonia  (VAP).
Investigation data helped to emphasize that
28-day mortality was higher in case with
simvastatin - 22.6 % (95 % confidence
interval [CI], 15.7% - 31.5%) compared
with placebo group - 14.3 % (95 % CI, 8.9 %
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- 222%, P = 0.06); between-group
difference, 8.3% [95% CI, — 2.2% to
18.7 %]). This trial was stopped early for
futility underscores that statins should not be
employed as adjunctive therapy [50].
Prospective population based cohort study of
CAP patients managed in an outpatient
setting, was made from 2000-2002, showed
that have shown either no association with
mortality or increased mortality with the use
of these medications in subjects with
infectious diseases [51-52]. Meta-analysis of
observational studies such as cohort studies
and case-control studies of pneumonia
inpatients, identified that in this case the raw
data demonstrated no significant benefit
from statin therapy (OR = 0.86, 95 % ClI,
0.56-1.34) [53]. In the Dublin study, statin
use appeared to predispose to, rather than
protect against pneumonia. In the minimally
adjusted model, statin use had a odds ratio of
1.13 (0.95-1.34), while in the fully adjusted
model statin use had a odds ratio of 1.26
(1.01-1.56). In 2006 was made big
prospectively collected database study on
3415 patients in 6 hospitals observed that
confounding due to the “healthy user effect”
may be responsible for the observed benefits
of statins. No significant association was
found, the theory that patients taking statins
are also more likely to do other beneficial
health behaviors such as  taking
pneumococcal and influenza vaccination or
stopping smoking that may be associated
with better outcome [54].

Why have other authors failed to
demonstrate a benefit for statins therapy if
the previous some studies have shown it?
Some authors suggest that positive effects of
statins were reported for statins against
pneumonia due to the differences in patients
group who were treated with statins and
those who were not. The biggest part of
reports about protective effects of statins
against pneumonia and other infections was
based on data where treatments are not
assigned randomly. In other cases it was
maybe the small amount of patients included
in the study. Also the result can be affected
by the severity of concomitant pathology,
personal  experience of the patient,
administration by family doctor or self-
administration of antibiotics drugs before the
admission to the department, influence of
other medications taken for chronic disease
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etc. Better understanding the statins numerous medical conditions significantly
influence and their potential role in associated  with  increased  short-term
pathophysiological CAP mechanisms is the mortality.

need to since subjects receiving statins have
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