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UDC: 616.1:616-071.3

INTERNAL DISEASES: THE TIME OF GLOBAL SOMATIC RISK

M. 1. Yabluchanskiy, A. M. Yabluchanskiy, O. Y. Bychkova, N. V. Lysenko, N. V. Makienko,
L. A. Martimyanova
V. N. Karazin Kharkiv National University, Ukraine

This manuscript revises the problem of risk factors in somatic diseases. Singular risk factor and combina-
tion of risk factors are important and significantly affect the prognosis, the course, and outcomes of the dis-
ease. Today many global indexes have been introduced to assess the impact of risk factors, such as total car-
diovascular risk in arterial hypertension, global cardiovascular risk in heart disease and diabetes mellitus, and
global somatic risk in somatic diseases. Global somatic risk is based and generalized from total cardiovascular
risk in arterial hypertension.

KEY WORDS: clinical medicine, internal diseases, cardiology, risk factors

BHYTPIIHIHI XBOPOBU: YAC I'VIOBAJIBHOI'O COMATHYHOI'O PUBUKY

M. L. Aonyuancokuit, A. M. Aonyuancokuii, O. 10. buukoea, H. B. /lucenxo, H. B. Makicenxo,
JI. O. Mapmum’anosa

XapkiBchKuii HanioHabHUN yHiBepcuTeT imeHi B. H. Kapasina, Ykpaina

VY crarti nopyuieHo npobiemMy (akTopiB pHU3MKy COMATHYHUX 3aXBOPIOBaHb. Po3risgaioThes (akropu
PHU3MKY Ta CYKYIHHUH BIUIMB (paKTOPiB PU3MKY Ha MPOTHO3, repedir Ta Hacmigku XBopoOu. OOroBopIOOThHCS
TOTAJILHUN KapioBacyJsIpHUH PH3MK IIPH apTepiajbHid TilepTeH3ii, 3arajJbHUil KapAioBacCKyISIpHUNA PH3HK
Ipu XBopoOax cepust 1 IyKpoBoMY fia0eTi, TobalibHUi COMATUUHHUN PU3UK TPH COMATUYHHUX 3aXBOPIOBaH-
HsIX. ['mobanpHuil cCOMaTHYHUIN PU3UK [IPH COMATHYHHUX 3aXBOPIOBAHHSIX MPOIOHYEThCs OyayBaT Ha 6a3i 3a-
rajlbHOTO KapAiOBaCKYJISIPHOIO PU3HUKY IIPH apTepialibHil TinepTeHsii.

KJIFO490BI C/IOBA: xniHiuHa MEAMIMHA, BHYTPIIIHI XBOPOOH, Kapionorisi, GakTopu pU3UKY

BHYTPEHHMUE BOJIE3HHN: BPEMS I'NIOBAJIBHOI'O COMATUYECKOI'O PUCKA

H. U. Aonyuanckuii, A. H. Aonyuanckuii, O. FO. bviukoea, H. B. Jlvicenxo, H. B. Maxuenko,
J. A. Mapmumsbanoea

XapbKOBCKUM HallMOHaIbHBIN yHUBepcuTeT uMeHu B. H. Kapa3una, Ykpanna

B cratse momHsATa mpobiema (hakTOpOB prCKa cCOMATHIECKHX 3aboneBaHuid. PaccmaTpuBaroTcst hakTopsl
PHUCKa M COBOKYITIHOE BIIMSHHE (PAKTOPOB pUCKa Ha MPOTHO3, MPOTEKaHWe W TMociencTBus Oone3nn. O0cyx-
JAIOTCS TOTAJIBHBIN KapIHOBACYSIPHUIN PHUCK TPU apTepHAIBHON THIIEPTEH3UH, OOIINI KapIuOBaCKy IIPHBINA
PpHCK TIpu OOJNE3HAX cepIla U caxapHoM nuabdere, rI00aTbHBIN COMaTHIECKHI PUCK TP COMATHIECKHX 3200-
neBaHUsIX. [ T100anbHBIN COMAaTHYECKHH PUCK MPHU COMATHYECKHMX 3a00JIEBaHMSAX TPEIJIAaraeTcsi CTPOUTh Ha
6a3e 00mIero KapANOBACKYIIIPHOTO PUCKA ITPH apTEPHANTBHOMN TMIICPTEH3NH.

K/TIOYEBBIE C/IOBA: xnvuHMYecKkas MEAUIINHA, BHYTPEHHHE 0OJIe3HH, KapAuoIorus, (hakKTopsl prcKa

Risk factors are a key concept in the clinical ses the likelihood of developing a disease or
practice. World Health Organization (WHO) injury [1].
determines risk factor as any attribute, charac- Due to a significance of combination of va-
teristic or exposure of an individual that increa- rious risk factors on the development of disease,

© Yabluchanskiy M. 1., Yabluchanskiy A. M.,
Bychkova O. Y., Lysenko N. V., Makienko N. V.,
Martimyanova L. O., 2013
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a term risk factors has been accepted for general
use instead of a singular risk factor term [2].

According to the WHO, all risk factors are
divided to the internal and external, controlled
and non-controlled risk factors [2]. Non-con-
trolled external risk factors include multiple
environmental elements, while non-controlled
internal risk factors include sex, age (astrono-
mical), and heredity. Controlled risk factors in-
clude changes in the blood cholesterol level
and composition, high or low arterial blood
pressure, active or passive smoking, alcohol
abuse, hyper- and hypoglycemia, body weight,
disorders in the reactivity and immune system,
low and excessive physical activity, psychoso-
cial distress, age (biological), habits and the
living conditions (including water and nutri-
tion), etc. [3].

Each risk factor contributes to a probability
and complication of the disease. Combination
of risk factors significantly exacerbates the risk
of development of the disease, its severity, a
possibility of early complications, and out-
comes [2].

To evaluate the effect of risk factors on the
prognosis, the course, and the outcomes of the
disease, it is important to introduce a global in-
dex (or global score) as an integral measure.

The one successful attempt in this area
has concluded in «2007 Guidelines for the Ma-
nagement of Arterial Hypertension», when the
total cardiovascular risk (TCVR) was intro-
duced [2]. The idea was effective and TCVR
was carried into the new 2013 ESH/ESC
Guidelines for the management of arterial
hypertension [4].

Six years later, D.M. Eddy suggested ex-
panding the concept of TCVR from the appli-
cation in the arterial hypertension to a larger
scope of heart disease and diabetes mellitus. In
April 2013, D. M. Eddy introduced a new
integral measure, the Global Cardiovascular
Risk score (GCVR) [5]. In the «Pioneering
Ideas» blog, the GCVR index was considered
as «A New Performance Measure for Preven-
tion» [6].

It is important to mention, that earlier in
2010-2011, in the Russian-speaking scientific

REFERENCES

environment, our group has suggested ex-
panding the existing TCVR to the «Global
Somatic Risk» (GSR) score [3, 7]. According
to the principle of symmetry, the GSR is a ge-
neralization of TCVR [8].

The evaluation of TCVR in the guidelines
of European Society of Hypertension (ESH)
and European Society of Cardiology (ESC) is
based on the WHO recommendations. These
recommendations identify low, moderate, high,
and very high risks in cardio-vascular morbid-
ity and mortality for the next 10 years. GSR
classifies the risks of somatic diseases in a
similar manner. With a little modification, the
TCVR is transformed into GSR, and can be
used for the evaluation of a whole variety of
somatic conditions.

The inclusion of outcomes of the disease
and individualized treatment goals into the
Eddy’s GCVR is noteworthy, and we believe
this is a prospective approach which should be
used in many other global scores today and in
the future [5].

However, risk factors are not that simple.
It is important to consider an absolute level
of quantitative measure of the risk factor and
its duration, the assessment of single risk
factor value in the global index, the philosophy
of global index, and all of these are uneasy
tasks.

It is not always possible to identify and cor-
rectly quantify all the risk factors, outcomes,
and other important factors for the systemic co-
mposition of global index. The more precisely
they are defined, the more accurately GSR is
estimated, therefore the better the prognosis
and the diagnosis are, the more likely the op-
timal preventive and therapeutic strategies are
used, and the better the results are.

Medicine operates with non-strict sets and
it is appreciated that not all of the factors
are identified in the global indexes today.
Along with a discovery of new risk factors,
systematic work with patients and scientific
research, the more risk factors will be inclu-
ded in the global indexes. Thus, it is not just
a time of GCVR, but the time of GSR has
come.
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GASTRIC MUCOSAL MICROCIRCULATION IN PATIENTS
WITH DUODENAL PEPTIC ULCER AGAINST
THE BACKGROUND OF ERADICATION THERAPY

Jafar Akermi, Y. A. Andreeva
Zaporizhzhya Medical Academy of Postgraduate Education, Ukraine

The article presents the results of investigation of gastric mucosal microcirculation with the help of laser-
Doppler flowmetry in acute phase of duodenal ulcer during 7 and 14-day eradication therapy. The study
enabled to obtain some data on effectiveness of the two therapeutic eradication regimens as well as their im-
pact on gastric mucosal microcirculation in the process of ulcer defects healing.

KEY WORDS: microcirculation, peptic ulcer, duodenum, eradication therapy

CTAH MIKPOLIPKYJISILII CJIM30BOi OBOJIOHKH LIIJTYHKA
Y XBOPUX HA BUPABKOBY XBOPOBY JIBAHAILSITUIIAJIOT KUILIKH
HA ®OHI EPAJIIKAIIMHOI TEPAIIIT

Kaaghap Axepmi, A. O. Andpecsa
3 «3anopi3bka MeUYHA aKaieMis MmiciasquIuioMHol ocBith MO3 Ykpainmy», Ykpaina

VY craTTi HaBeleHi pe3yNbTaTh AOCIIKEHHsI MiKPOLMPKYIISILIT CIIM30BOT OOOJIOHKH LHIUTYHKY METOAOM Jia-
3€epHOI JOMNIUIepiBChKOi (hryomerpii B rocTpy a3y BUpa3KOBOI XBOPOOH JBAHAISTHIIANON KHIIKH, HA T 7 1
14-nennoi epagukauiitnoi tepamii. OTpuMaHo JaHi TPO ePEKTHBHICT ABOX CXEM epaMKaliifHoi Teparii,
BIUIMB PI3HUX CXEM Ha CTaH MIKPOLMPKYJISLIi CITM30BOI IITYHKY Ha TJIi 3arOEHHS BUPa3KOBOro JieekTy.

KJTFIO490BI C/IOBA: MikpoUMpKyIALlisi, BUpa3KoBa XBopoOa, MBaHAJIATHIIANA KHIIKA, epajuKaliifHa
Tepamist

COCTOAHHUE MUKPOLIUPKY JISIUN CJIM3UCTOM KEJYIKA
Y BOJIbHBIX C SI3BEHHOU BOJIE3HbIO IBEHAIHATHIIEPCTHOU KUIIKH
HA ®OHE CTAHIAPTHOMU PAJINKAIIMOHHOU TEPAIINN

Kaagpap Axepmu, 5. A. Anopeesa
I'3 «3anoposkckast MeIUIMHCKAS aKaJAeMUs TOCTIeTUITIOMHOTO oOpa3oBanus MO3 YkpauHbl», Y KpanHa

B craTthe npuBeneHB! pe3yabTAThl NCCIEI0BAHNS MUKPOLMPKY/ISIIIUN CIU3UCTOR O0OJIOUKH KeTyAKa Me-
TOJIOM JIa3epHOM JOMIUIEPOBCKON (IIyoMeTpuu B OCTpyio a3y s3BEHHOW OOJE3HM IBEHAIATUIIEPCTHOM
KAIIKH, HA (oHe 7 U 14-mHEeBHOU »paguKannoOHHONW Tepamuu. [lomydensl naHHble 00 3P PeKTHBHOCTH ABYX
9PaJMKAIMOHHBIX CXEM TEPAITUH, BIMSHUE PA3JIMYHBIX CXEM Ha COCTOSHHE MHUKPOLUPKYISIMH CIU3UCTOH
KemyaKa Ha (DOHe 3a)KUBIICHHS S3BEHHOTO AedeKTa.

K/TIOYEBBIE C/IOBA: MUKpOUMPKYISALNS, sI3BEHHAsT O0JIe3Hb, TBEHAIIIATUIICPCTHAS KUIIKA, dPaJInKa-
LIUOHHAS TepaTus

Gastric and duodenal peptic ulcer (PU) is
one of the major problems of contemporary
clinical medicine. Despite successful imple-
mentation of diverse Helicobacter pylori
(H. pylori) eradication therapies, PU is still
among leading diseases of digestive system [1,

© Akermi J., Andreeva Y. A., 2013

2]. In accordance with classical views, the pro-
cesses of ulcerogenesis, chronization of arisen
ulcers and their recurrence are closely associa-
ted with insufficient blood supply to gastroduo-
denal zone, hemodynamic disturbances in ab-
dominal cavity vessels as well as in micro-



circulation in stomach wall, and, therefore, in
injured tissues trophism [3-5]. All intensive
processes in mucosa, including its rehabilita-
tion, physiologic and reparative regeneration of
epithelial and glandular cells, can be supported
by adequate regional blood supply only [6-10].
The assumption that vascular injury (as a fact
of ultimate injury in ulcerogenesis) is directly
induced by bacterial chemotactic products and
is one of the mechanisms of injury as well as
the target of realized by H. pylori factors, rene-
wed interest in investigation of regional blood
flow in mucosa of gastroduodenal zone [11-
13]. However, there is still a need for complete
and conclusive conception of pathogenetic sig-
nificance of microcirculation disturbances in
injured tissues and its association with
H. pylori infection.

The aim of the study was to investigate
characteristics of gastric mucosa in patients
with duodenal PU treated with standard triple
eradication therapy.

MATERIALS AND METHODS

For the aims of this study we examined
68 patients with common and complicated cli-
nical courses of chronic duodenal PU. 35 of the
patients were male and 33 female. Age of the
patients ranged 22-64 years (mean age
43,2 + 6,3 years). The control group consisted
of 25 preventively examined practically
healthy middle-aged people. The groups were
comparable in age (48,47 +0,82 years) and
gender (12 males and 13 females) composition.
Patients with H. pylori positive duodenal PU
were enrolled.

All the patients underwent esophagogastro-
duodenoscopy (EGDS) with gastric mucosa
biopsy of ulcer defect area. The examination
was conducted twice with 1 month’s interval.

Regional perfusion was studied using laser-
Doppler flowmetry (LDF) (LAKK — 02, SPE
«Lazmay», Russia). Mucosal microcirculation
was examined with cavitary sensor inserted
through bioptic canal of Gastroduodenoscope
into stomach and duodenal lumen. In course of
the study were registered and evaluated: arith-
metical mean of microcirculation (M), measu-
red in (pf.sh.), standard deviation fluctuation
range of blood supply from M (SD) measured
in (pf.sb.), coefficient of variation (Ky/), index
of microcirculation effectiveness (IME). The
examination was conducted in acute phase
during ulcer defect scarring (phase of red and
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white scar) 1-3 month after remission of acute
conditions.

After initial examination all the patients
with H. pylori-associated duodenal PU were
divided into two groups. Group | was formed
by 34 patients, who underwent first-line eradi-
cation therapy for 7 days. Group Il included
34 patients with duodenal PU, who underwent
first-line 14-day eradication therapy. The thera-
py included a proton pump inhibitor — ra-
beprazole (20 mg twice daily) and 2 antibacte-
rial agents: clarithromycin (500 mg twice dai-
ly), amoxicillin (1 g twice daily, for 7 or
14 days), pre- and probiotics (Maastricht-4,
2010) [10, 14]. Effectiveness of treatment was
evaluated regarding reduction of duodenal PU
clinical signs, indices of frequency of HP
eradication (the results of validated laboratory
monoclonal H. pylori stool antigen test in
4 weeks) and scarring of ulcer defect (phase of
red scar in 4 weeks and phase of white scar in
12 weeks) after the therapy [1, 15, 16].

Mathematical treatment of the results was
carried out using statistical package of prog-
rams «STATISTICA» 6.0. Normality of index
distribution was checked using Kolmogorov-
Smirnov criterion. For statistical estimate of
results parametric criteria were used — mean
value (M) and standard deviation (sd). Reliabi-
lity of differences between samples was as-
sessed using Wilcoxon-Mann-Whitney criteria.
Estimation of correlation between pairs of in-
dependent signs marked in a numerical scale
was done using Spearman’s rank correlation
coefficient (r). Significance of correlation coef-
ficients was assessed comparing the estimated
coefficients with the critical ones. Differences
were considered significant at P < 0,05 level.

RESULTS AND DISCUSSION

Estimation of effectiveness of the H. pylori
eradication was conducted 4 weeks onwards
the therapy (Maastricht-4, 2011). The data ob-
tained are shown in Fig. 1.

Eradication by 7-day therapy was reached
in 72,3 % of the cases (24 patients). 14-day
therapy appeared to be more effective as eradi-
cation rate made up 92,4 % in group Il (32 pa-
tients). The data obtained match the results,
cited in Consensus Maastricht-4 (2010) [1, 10,
17-19].

Additionally, 14-day anti-Helicobacter ther-
apy regimen was followed by development of
side effects in 33,4 % of the patients.
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Fig. 1. H. pylori eradication rate in the groups of patients (%)

Comment:

* — differences between the groups are reliable (P < 0,05)

That was the reason for cessation of the
therapy in some of the patients. In most cases
the patients experienced general weakness
(21,4 %), liquid stool (7,8 %), giddiness and
headache (11,3 %), abdominal distension and
rumbling (8,6 %), nausea (11,4 %). By 7-day

anti-Helicobacter therapeutic regimen insigni-
ficant side effects were observed in 18 % of the
patients with duodenal PU.

The data obtained by LDF 1 month onwards
the therapy indicated improvement of microcir-
culation during ulcer defect scarring (table 1).

Table 1
Dynamics of microcirculation indices in patients with duodenal PU
one month onwards the therapy (M + sd)
S Duodenal PU, Duodenal PU (n = 68
qg": Index Co(nr:r: IZ%;ouP acute phase Group | ( Grc)>up Il
o (n=68) (n=34) (n=34)
_ M (pf.sb.) 6,1+0,15 9,22+0,15 8,22 +0,35* 7,69 £0,21%
§ S | SD (pf.sp.) 0,66 +0,02 0,32 £0,02 0,36 £ 0,03 0,42 £0,07*
2 & | Kv (%) 10,9+0,2 49+0,3 6,41+0,5* 7,52 £0,2%
IME 1,95+0,14 1,62 +0,14 1,67 +0,01 1,82 +0,02*°
M (pf.sb.) 5,9+0,08 4,2+0,08 5,24 £ 0,09 5,52 £0,04*
g S | SD (pf.sb.) 0,58 £ 0,05 0,33 £0,05 0,38 £0,1 0,46 £0,12*
Z & | Kv (%) 98+04 8,67 +0,4 9,03+0,4 9,19 £ 0,23
IME 2,2+0,19 1,3+£0,19 1,68 +0,09* 1,85 +0,12*
Comment:

* — differences from indices in acute phase are significant (P < 0,05);
° — differences from indices of group | are significant (P < 0,05)

As it can be seen from the given data, posi-
tive dynamics was observed one month on-
wards the therapy in the both groups, realized
in the form of significant decrease of M and
increase of SD, IME u Ky. In patients of group
I we attested positive changes in the form of
significant decrease of M in antral region in
combination with increase in this index in fun-
dal region. The decrease of M was not signifi-
cant and had a character of a tendency. It
should be noted that the lowest frequency of
HP eradication was observed in this group.
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Correlation analysis between these indices has
shown negative correlation of mean force
(r =-0,24, P < 0,05). In the patients of group Il
the rate of decrease in index M in fundal region
and increase in antral region was higher com-
pared with the rate before the treatment in this
group of patients (P < 0,05). This index was
significantly increased compared to the indices
before the treatment (by 13 %, P < 0,05), and
to group | (by 18 %, P < 0,05). The was also
noticed increase in SD by 14 % compared to
the original (P<0,05), IME by 22%



(P <0,05) and Ky by 17 % (P < 0,05). Hence, a
tendency towards normalization of microcircu-
lation indices 1 was noticed in all the patients
month onwards the therapy. The most evident
changes were recorded in patients of group II.

3 month onwards the therapy in all the pa-
tients with duodenal PU was recorded signifi-
cant decrease of microcirculation index in an-
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tral region, increase in SD, Ky and IME in fun-
dal region (P < 0,05). Additionally, in group Il
no significant differences were recorded in
most of the indices of gastric mucosal micro-
circulation compared to the control measures.
In patients of group | reduction of Ky in fundal
region and IME in antral region retained
(P >0,05) (Table 2).

Table 2
Dynamics of indexes of microcirculation in patients with duodenal PU
3 month onwards the therapy (M + sd)
5 Control group Duodenal PU, Duodenal PU (n = 68)
S Index (n = 25) acute phase Group | Group Il
@ (n = 68) (n=34) (n=34)
M (pf.sb.) 6,1+0,15 9,22 +£0,15 7,31 £0,35* 6,24 £0,21°
g S | CKO (pf.sh.) 0,66 + 0,02 0,32 £0,02 0,56 £ 0,03 0,58 £0,07
Z & | KV (%) 10,9+0,2 49+0,3 7,32 £0,5* 8,32+£0,2°
IME 1,95+0,14 1,62 +0,14 1,74 +0,01* 1,82 +0,02°
M (pf.sb.) 5,9+0,08 4,2+0,08 5,24 +0,09* 5,52 £0,04
g S | CKO (pf.sh.) 0,58 £0,05 0,33 +0,05 0,42 +0,1* 0,46 £0,12*
g & | KV (%) 98+04 8,67 £0,4 9,03+0,4* 9,19+0,23
IME 2,2+0,19 1,3£0,19 1,68 +0,09 1,85 +£0,12*
Comment:

* — differences from indices in acute phase are significant (P < 0,05);
© — differences from indices of group | are significant (P < 0,05)

As it can be seen from the data, the most
evident alterations were also fixed in group Il
in 3 month. Mean square deviation of microcir-
culation index in patients of group Il in fundal
region decreased by 34 % in compassion to the
indices before the treatment (P < 0,05), in an-
dral region it increased by 47 % (P < 0,05).
This index was not significantly different from
the control, but different from the index
in group | (P < 0,05). SD in fundal and
antral regions increased to 0,63 +0,06 and
0,58 + 0,09 pf.sh. correspondingly and was not
significantly different from the indices of the
control group (P < 0,05). Significant differen-
ces were noticed only between indices of the
control group and group Il (P < 0,05). Index of
variation Ky also increased 9,1 + 0,4 %. That
was significantly different from indices of
group | (P <0,05). Significant differences in
IME of the control group, group | and Il were
also recorded 3 month after the therapy, in
contrast to corresponding measures in 1 month
(P <0,05).

The conducted analysis enabled to establish
strong dependency of alterations in state of
gastric mucosal microcirculation on duration of
anti-Helicobacter therapy and its efficacy. 14-
day eradication regimen has proved to be more
effective in patients with duodenal PU, how-
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ever, more often followed by side-effects. Be-
sides, disturbances in gastric mucosal micro-
circulation persisted 3 months onwards the
conducted 7-day eradication therapy. More evi-
dent alterations in gastric mucosal microcircu-
lation state have been recorded in patients who
underwent 14-day therapy. 3 month onwards
the therapy most of the indices were not diffe-
rent from the control measures. The mentioned
differences in effectiveness of the regimens
may be associated with different rate of H. py-
lori eradication after the treatment and different
duration of proton pump inhibitors intake.

CONCLUSIONS

Having compared two standard regimens of
eradication therapy we established that 14-day
triple regimen is more effective for H.pylori
eradication and correction of disturbances in
gastric mucosal microcirculation in patients
with duodenal PU than the 7-day regimen.

PERSPECTIVES OF FURTHER
RESEARCH

Further investigation of gastric mucosal mi-
crocirculation in different phases of PU course
by application of different therapeutic regi-
mens, as well as study of influence of original
microcirculation state on the effectiveness of
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eradication therapy, will help to increase effi-  frequency of relapses and complications after
cacy of therapeutic measures and reduce the PU.
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IVABRADINE AND QUALITY OF BIOFEEDBACK IN THE LOOP
OF PACED BREATHING UNDER THE CONTROL OF HEART RATE
VARIABILITY PARAMETERS IN HEALTHY VOLUNTEERS

S. A. S. Belal, E. O. Nazarenko, A. O. Radchenko, A. L. Kulik, A. V. Martynenko, N. I. Yabluchansky
V. N. Karazin Kharkiv National University, Ukraine

On 15 healthy volunteers aged from 18 to 22 years the effect of ivabradine on the quality of biofeedback
in the loop of paced breathing under the control of heart rate variability parameters were estimated. It was
found that ivabradine contributes to an earlier onset and more significant optimization of regulatory systems
in systematic sessions of biofeedback that allows to expand the indications for its clinical use.

KEY WORDS: ivabradine, heart rate variability, paced breathing, regulation

IBABPA/IUH TA AKICTb BIOJIOT'TYHOI'O 3BOPOTHBOI'O 3B’A3KY B KOHTYPI
METPOHOMI3OBAHOI'O JIUXAHHA III{ KOHTPOJIEM ITAPAMETPIB
BAPIABEJIbBHOCTI CEPHEBOI'O PUTMY Y 310POBUX TIOBPOBOJIBIIIB

C. A. C. benan, €. O. Hazapenko, A. O. Paduenko, O. JI. Kynuxk, O. B. Mapmunenko,
M. 1. Abnyuancokuii
XapkiBchKuii HanioHabHUN yHiBepcuTeT iMeHi B. H. Kapasina, Ykpaina

Ha 15 310poBux no0poBonbLsix y Bl Bix 18 10 22 pokiB OLIIHWIN BILIMB iBaOpaiHy Ha SKiCTh Oi0noriy-
HOT'O 3BOPOTHBOI'O 3B’SI3KYy B KOHTYPI METPOHOMI30BaHOI'O JIMXaHHS I1iJ| KOHTPOJIEM NapaMeTpiB Bapiabeib-
HOCTI CEepLEBOro puTMy. Y XOJi JOCIHI/PKEHHS Oyll0 BCTAHOBIICHO, 110 iBaOpaJiH CHpusie OUIbII PAHHHOMY
HACTaHHIO 1 OUIBII iICTOTHOIO 32 CTYIEHEM ONTHMIi3allil peryJisiTOPHHUX CHUCTEM Y CHCTEMAaTHYHHX CeaHcax
010JIOTTYHOT0 3BOPOTHBOT'O 3B'SI3KY, L0 JO3BOJISIE POSIIUPUTH MOKA3aHHS JI0 HOTO KIIIHIYHOTO BUKOPHUCTAHHSL.

K/IIO490BI CJIOBA: iBaOpagiH, BapiaOeNbHICTh CEPLEBOr0 PUTMY, METPOHOMI30BaHE JUXaHHS,
peryssiis

UBABPAJIMH U KAYECTBO BUOJOT' MUECKOM OBPATHOM CBSI3U B KOHTYPE
METPOHOMM3UPOBAHHOTI'O ABIXAHUS ITIOJJ KOHTPOJIEM ITAPAMETPOB
BAPUABEJIBHOCTH CEPAEYHOI'O PUTMA Y 3JOPOBBIX JJOGPOBOJIBLIEB

C. A. C. benan, E. O. Hazapeuxo, A. O. Paduenko, A. JI. Kynuk, A. B. Mapmuinenxo,
H. H. Aonyuanckuii
XappKOBCKUM HallMOHaIbHBIN yHUBepcuTeT uMeHu B. H. Kapa3una, Ykpanna

Ha 15 310poBBIX 100pOBOMIBIIAaX B Bo3pacTe OT 18 mo 22 yer oneHwM BIUSAHIE UBaOpaJnHa HA Ka4eCTBO
OuoIorn4ecKkoil 00paTHOW CBSA3M B KOHTYPE METPOHOMH3MPOBAHHOIO JBIXaHHUS MOJ KOHTPOJIEM MapaMeTpoB
BapHaOENBFHOCTH CEPAEYHOro puT™Ma. B Xome mccinemoBaHus OBIIO yCTAHOBJIEHO, YTO MBAOpaIuH CIIOCOOCT-
BYyeT OoJiee paHHEMY HACTYIUICHUIO U OoJiee CYIIECTBEHHOM I10 CTENCHH ONTUMH3aIHH PETYISATOPHBIX CHCTEM
B CHCTEMaTHYECKHX CeaHcaxX OMOJIOrMYecKoid OOpaTHOW CBS3M, YTO IO3BOJISIET PACIIMPUTH MOKAa3aHHS K €ro
KJIMHHYECKOMY HCIIONB30BaHHIO.

K/TIOYEBBIE CJIOBA: wBaOpamnH, BapuaOelbHOCTh CEPJCYHOrO PHUTMA, METPOHOMU3UPOBAHHOE
JBIXaHUE, Per YIS

Heart rate is one of the most important phy-  tion [2]. Distress, especially chronic, causes
siological characteristics of the organism and  overstrains of regulatory systems of the orga-
has predictive significance in health and illness  nism and upsets the balance of the regulation
[1]. Its functional range is formed by sympa-  that is reflected, in particular, in the high heart
thovagal and neurohumoral balance of regula-  rate at rest [3].

© Belal S. A. S., Nazarenko E. O., Radchenko A. O.,
Kulik A. L., Martynenko A. V., Yabluchansky N. 1.,
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One of the perspective ways is to optimize
the balance of regulation during biofeedback
sessions [4, 5] in the loop of paced breathing
under the control of heart rate variability (HRV)
parameters [6-8].

We showed before that systematic biofeed-
back sessions in healthy volunteers [6, 7] and in
patients with arterial hypertension [8] optimizes
regulatory systems by restoration sympatovagal
and neurohumoral balance of regulation with
reproducibility of these results for 3 months [9].

Ivabradine is positioned as a drug that selec-
tively lowers heart rate by specific suppression
of the sinus node If-channels [10]. Whereas
heart rate is controlled by regulatory systems of
the organism, especially by sympathovagal ba-
lance, ivabradine effect on heart rate may have
an effect on regulatory systems. However, there
is no such information in literature.

Considering to this, it is interesting to evalu-
ate the effect of ivabradine on the regulatory
systems during biofeedback sessions in the loop
of paced breathing with more effective start
with free breathing [7].

The study is conducted as a part of research
project of V. N. Karazin Kharkiv National Uni-
versity «Development and research of automa-
tic control of heart rate variability», registration
No. 0109U000622.

Research objective: to evaluate the effect
of ivabradine on the regulatory systems during
biofeedback sessions starting with free breath-
ing in the loop of paced breathing.

MATERIALS AND METHODS

The study involved 15 conventionally
healthy volunteers aged from 18 to 22 years
(average age is 19,53 + 1,55). Exclusion crite-
ria: pernicious habits, medication taking last
3 months, heart rate less than 60 bpm at rest.

The study is conducted with computer diag-
nostic complex «CardioLab 2009» («KhAl-
Medica») with special module «Biofeedback»
that contains programmatically connected aural-
visual breathing metronome and algorithm of
HRYV parameters estimation.

HRV parameters were estimated in slide
buffer for 1 minute through dynamic spectral
decomposition by fast Fourier transform of R-R
intervals sequence of lead | ECG records with
1000 Hz digitization frequency. All calculations
were conducted in real-time during 7-minute
biofeedback session. Power of low (V, up to
0,05 Hz), medium (L, 0,05-0,15 Hz) and high
(H, 0,15-0,40 Hz) HRV parameters were esti-
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mated [11], then they were transformed into
two-dimensional coordinate space with L/H and
V/(L+H) axes, which correspond to power of
sympathovagal and neurohumoral balances of
regulation.

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

Biofeedback quality estimation was based
on optimality (O), sensitivity (S), effectiveness
(E) parameters both for whole regulatory sys-
tem (D) and sympathovagal (L/H) and neuro-
vagal (V/(L+H)) sections of regulatory system,
and also on BQI integral index [6] that reflects
all qualitative changes of biofeedback process.

In compliance with research objective, vo-
lunteers were conducted two series of 7-day
biofeedback sessions in loop of paced breathing
under HRV control with a 3 months interval
between sessions [9]. In second session, bio-
feedback series were conducted 1 hour after
oral intake of 5 mg ivabradine.

Values calculations of O, S, E parameters
for D, L/H, V/(L+H) indicators and of BQI in-
dex were carried out using MathCAD 15 soft-
ware program.

Statistical analysis of the results for each vo-
lunteer was carried out using Microsoft Excel
2003 software program. Average values (M)
and standard deviation (sd) of O, S, E parame-
ters for D, L/H, V/(L+H) indicators of first and
last records of each volunteer were put down in
spreadsheet.

The differences reliability of each parameter
between first and second sessions and in each
session was determined by Wilcoxon signed-
rank test [12].

RESULTS AND DISCUSSION

O, S, E parameters values for D, L/H,
V/(L+H) indicators of 1% and 7™ sessions of 1
and 2" biofeedback series on conventionally
healthy volunteers are shown in the table. Bio-
feedback series with ivabradine led to more ra-
pid approach of examined rates levels to the
optimum, while levels of reference values of
both series were nearly equal.
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Table
0, S, E parameters values for D, L/H, V/(L+H) indicators of 1st and 7t sessions
of 1st and 2nd biofeedback series on healthy volunteers
Series
Parameter 1 2
Session 1 Session 7 Session 1 Session 7
0 -5,08 +5,42 -1,11+5,31t -2,93 +4 58* -0,60 +4,52*
D S 0,85+0,31 0,91 + 0,30t 0,77 +0,25* 0,88 +0,21*
E 0,23 +0,22 0,26 + 0,28t 0,21 +£0,23" 0,35 + 0,26
0 -5,88 + 10,84 -3,84 + 5,30t —4,18 + 6,96* -3,80 +1,48*
L/H S 5,08 +1,04 6,39 + 2,28t 5,15 + 2,99 8,87 +1,76*
E 0,78 +0,02 0,99 + 0,40t 0,95 + 0,09 1,00 £0,01*
0 -1,72+1,08 -1,43 + 0,90t -2,65 +0,30* -1,39 +1,40*
VI(L+H) S 1,36 £2,14 1,44 + 2,00t 0,23+ 0,03 0,38 +2,72*
E 0,35+0,37 0,37 + 0,38t 0,13+0,13* 0,14 +0,46*

Note:

* — P> 0,05 between series;

**— P < 0,01 between series;

t — P >0,05in the series against the baseline values;
t — P <0,01 in the series against the baseline values

The figure shows the changes of BQI index
level of all subjects of first and second biofeed-
back series for 7 sessions. Systematic biofeed-
back sessions in loop of paced breathing under
HRV control led to expected approaching of
BQI index level to the optimum in both series.
Biofeedback series with ivabradine led to more
rapid approach of BQI index level to the opti-
mum starting from the second session.

We showed before [9] that biofeedback in
loop of paced breathing under HRV control is
reproducible for 3 months. This allows to
estimate the contribution of ivabradine in opti-

3,0

mization of regulatory systems on a single
cohort of volunteers by carrying out two series
of biofeedback sessions with this interval,
adding ivabradine to the sessions of second
series.

These results demonstrate the influence of
ivabradine on the regulatory systems of the
organism, showed by changes of studied bio-
feedback reflective parameters (O, S, E for D,
L/H, V/(L+H), BQI). Biofeedback series with
ivabradine led to more rapid and significant
optimization of regulatory systems of the orga-
nism.

- eSeries 1

m  sd(series 1)

1.5 - .
bt Series 2

. ® sd(series 2)

Loy :
L [ |

0.5 . . : : :

1 2 3 4 5 6 7

Session number

Fig. BQI changes at the first and second biofeedback series in all volunteers

Note:

* — P <0,01in the series against the baseline values;
**— P >(,05in the series against the baseline values;
T — P > 0,05 on the close sessions of the series;

+ — P > 0,05 between series on the current session
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These changes of the regulatory systems un-
der the influence of ivabradine is a ground for
its future pharmacodynamics studies with a
perspective expansion of its clinical indications
for use.

optimizes regulatory systems of the orga-
nism.

Systematic biofeedback series with ivabra-
dine led to more rapid and significant optimi-
zation of regulatory systems of the organism.

CONCLUSIONS

loop of paced breathing under HRV control

Ivabradine effects in biofeedback on regula-
tory systems of the organism requires a focu-
sed study and may become a ground for
expansion of its indications for use.

Systematic biofeedback sessions in the
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COMPARATIVE ANALYSIS OF SYSTOLIC BLOOD PRESSURE
AND HEART RATE ORTHOSTATIC REACTIONS IN HEALTHY
SUBJECTS AND ARTERIAL HYPERTENSION PATIENTS

P. A. Garkaviy
V. N. Karazin Kharkiv National University, Ukraine

Age and gender difference of SBP orthostatic reaction types and HR in healthy subjects and AH patients
were found. Rate of SBP hyper- and hypotensive reaction types decrease with age. Frequency of hypertensive
type in AH is increased. HR increases in orthostasis disregarding SBP reaction type, the extent of growth
increases from hyper- to hypotensive reaction. HR reactivity is higher in males.

KEY WORDS: arterial hypertension, orthostatic reactions, orthostatic hypotension, heart rate, systolic
blood pressure

MOPIBHAJILHUM AHAJII3 OPTOCTATUYHUX PEAKIII CUCTOJITYHOI'O
APTEPIAJIBHOI'O TUCKY TA HACTOTHU CEPHEBUX CKOPOYEHb
Y 3I0POBHUX OCIBb I TAHIEHTIB 3 APTEPIAJIBHOIO I'MEPTEH3IE€IO

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

BusiBiieni BikoBi Ta cTaTeBi BIIMIHHOCTI po3noAiny THmiB optocratnunux peakuiii CAT ta UCC y 3nopo-
BuX oci0 Ta y nauieHtiB 3 Al'. Yacrora rinep- ta rinoren3uBHux THmiB peakiii CAT 3HIKYIOTBCS 3 BIKOM.
Yacrora rineprenzuBHoro tuity rnpu Al migBuinena. B oprocrasi UCC 3pocrae He3aneKHO Bijl THITY peakiii
CAT, cryninb 3pocTaHHs 30iJbIIYETHCS BiA rinep- a0 rinoren3uBHoi peakiii. PeakruBnicte UCC Buma y
YOJIOBIKIB.

KJIFO490BI CJIOBA: aptepianbHa rinepreH3is, OpToCTaTUYHA PEeaKilis, OpTOCTATHYHA TilIOTEH31s, 4aCTo-
Ta CEpLEBUX CKOPOYEHb, CUCTONIYHUI apTepianbHUNA THCK

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

II. A. I'apvkasoiii
XapbpKOBCKUM HallMOHaIbHBIN yHHBEepcuTeT nMeHu B. H. Kapa3una, Ykpanna

OOHapyXeHBI BO3PACTHBIE U TIOJIOBBIE OTIMYHS pACIpENeTICHUs THIIOB OpTocTaTnieckux peakmwii CAJl u
UCC y 3mopoBbix null u 'y marueHToB ¢ Al'. YactoTa runep- ¥ THIOTEH3UBHBIX TUIOB peakimu CAJl cHuKa-
10Tcs ¢ Bo3pacToM. Yacrora runeprensuBHoro tumna mnpu Al moBsimena. B oprocraze UYCC Bo3pacTtaer BHE
3aBUCHMOCTH OT THma peakuuu CAJl, cterneHb IpUpPOCTa yBENUYMBACTCS OT THUIEP- K TUIIOTEH3UBHOM peak-
mun. PeaktuBHOCTE UCC BHIIIE Y MYKUHH.

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

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

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

rized with fast and high reactivity of SBP and crease of SBP on 6,5 mm (from —-19 to 11 mm)

© Garkaviy P. A., 2013
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and by average increase of HR on 12,3 beats
per minute (from —6 to +27 beats per minute.
Pathologic type of SBP and HR orthostatic
reactions include orthostatic systolic hypoten-
sion — decrease of SBP not less than per
20 mm; and orthostatic tachycardia — increase
of HR for 30 beats per minute and more (or
more than 108 beats per minute) [2].

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

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

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

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

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

MATERIALS AND METHODS

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

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

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

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

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

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

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

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

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

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

RESULTS AND DISCUSSION

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

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

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

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



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

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

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

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

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

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

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

Healthy old

20%

5%

0% At | 0000 @

hyper iso hypo

in males, 19 % in females) and per 18 % in old
healthy (19 % in males, 17 % in females).

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

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

Increase of HR (Fig. 3B)
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Fig. 3A. HR orthostatic increase peculiarities in the identified types of SBP orthostatic reactions
in young and old healthy subjects

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

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

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

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

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

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

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

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

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

data obtained [7]. higher in all age groups and reaction types.
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DEPRESSIVE DISORDERS MANAGEMENT
IN ISCHEMIC HEART DISEASE PATIENTS

A. L. Kulik, I. A. Rank
V. N. Karazin Kharkiv national university, Ukraine

OBJECTIVE: To study the dynamics of clinical, instrumental and psychological parameters in patients
with ischemic heart disease (IHD) and comorbid depressive disorders on the stages of standard baseline thera-
py and additional tianeptine intake to develop proposals to improve management of such patients.

METHODS: 142 patients (77 males and 65 females) with the painful form of IHD in age from 45 to
60 years were examined. Quality of life (QoL), levels of depression, anxiety, pain perception; functional
classes (FC) of stable angina pectoris and HRV indices were studied in patients with IHD in groups with a
presence and absence of the depressive disorders at the beginning, in 3 weeks, 3, 6 and 12 months of baseline
therapy and before and after 4 weeks of tianeptine adding to baseline therapy.

RESULTS: It was determined, that the depressive disorders result in worsening of QoL and HRV in-
dexes. It was shown, that basic IHD therapy in the group of depressed patients with positive dynamics doesn’t
allow to achieve QoL and HRV indexes registered in the group of non-depressed patients. Also adding of
tianeptine to baseline IHD therapy in depressed patients allows not only to improve QoL and HRV indexes,
but also to attain the values of the proper indexes as in non-depressed group.

CONCLUSIONS: Patients with IHD should be examined for the presence of depressive disorders. In pa-
tients with IHD and clinically significant depression diagnosed antidepressant tianeptine must be added to
baseline therapy.

KEY WORDS: ischemic heart disease, depressive disorders, heart rate variability, quality of life,
tianeptine

JIKYBAHHSA JENTPECUBHUX PO3JIAAIB Y ITAIIIEHTIB
3 IIIEMIYHOIO XBOPOBOIO CEPIA

0. JI. Kynux, 1. A. Pank
XapkiBchKuii HanioHansHK# yHiBepcuTeT iMeHi B. H. Kapasina, Ykpaina

META JOCJIAKEHHS: BuBuMTH AMHAMIKY KIIHIYHHAX, IHCTPYMEHTAJIbHHUX 1 TICHUXOJOTIYHUX
napameTpiB y MaIlieHTiB 3 imemMiuHo xBopoborw cepiid (IXC) ta cymyTHIMH IeNpPECHBHUMU pO3JialaMH Ha
eTanax CTaHIapTHOI Tepamii Ta 11 JOMOBHEHHS TIaHENTIHOM sl pPO3POOKHU TPOIO3HUILIH MO0 BIOCKOHAJICHHS
JIKyBaHHS TAKUX XBOPHX.

METO/JM: VYV nmocmimxenHs Biroummn 142 marientiB (77 4onoBikiB 1 65 XiHOK) 3 GOIBOBOIO (OPMOIO
IXC y Bimi Bix 45 1o 60 poki. Y Bcix mamienTiB 3 IXC B Tpymax 3 HasBHICTIO i BIICYTHICTIO JEPECUBHUX
po3namiB BuBuamm sKkicte KuTTA (SK), piBHI gempecii, TpUBOTHM, CHPUHHATTS OOJBOBUX BiTUYTTIB,;
¢yakmionansanx KiaciB (OK) crabinmeHOI cTeHOKapmii 1 BapiabemsHOCTI cepreBoro purmy (BCP) mpu mo-
4aTKy, B 3 TWXHI, 3, 6 1 12 micsmiB cranmapTHOI Teparii i 10 i micas 4 TIKHIB JomaHHs A0 0a3ucHOi Tepamil
TiaHENTHHY.

PE3YJIbTATH: BcranoBneHo, IO ACMPECHBHI pO3NAA MPHU3BOAATH IO TOTIPIICHHS SKOCTI KUTTSA 1
3HmKeHHsT moka3HukiB BCP. Byno mokazaHo, mo crangaptaa Teparis [XC y rpymi mami€eHTiB 3 OemnpecuB-
HUMH pO3NIafiaMid TIPU TO3UTHBHI NIWHAMII HE O3BOJISE IOCSITTH SKOCTI >KUTTA 1 3HaueHbr BCP,
3apeecTpoBaHMX y TPYII MalieHTiB 0e3 menpecii. JlomaHAs TiaHENTHHY O CTAaHAAPTHOI Teparii y Mamie€HTiB 3
JIETIPECUBHUMH PO3JIaJIaMH JTO3BOJISIE HE TUTBKY MOMIMIIUTH SIKiCTh *KUTTA 1 BCP, a # mocsArTti 3Ha4eHb, OTpHU-
MaHHUX y TPYII Mai€HTiB 0e3 AeMPEeCHBHIMHA PO3J1aIaMH.

BUCHOBKM: V namnienrtis 3 IXC moBrHEH MPOBOANUTHICS CKPUHIHT HA HAasIBHICTh JEMPECHBHUAX PO3NAIIB.
VY namienTiB 3 IXC Ta KIIHIYHO 3HAYYIIOIO JIETIPECIEIO A0 CTAaHAAPTHOI Teparlii HeoOXiMHO MOAAaHHS aHTHe-
NPECaHTy, HANPUKIIAJ TiaHESITHHY.

KJTFO90BI C/IOBA: imemiyHa XBopo0a cepiis, AeNpecHBHI po3iIan, BapiadeIbHICTh CEpIIEBOTO PUTMY,
SIKICTB JKHMTTS, TIaHSTITHH
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JIEYEHUE JENPECCUBHBIX PACCTPOMCTB Y IAIIUEHTOB
C MIIIEMMYECKOM BOJIE3HBIO CEP/IIIA

A. JI. Kynuk, H. A. Pank
XapbKOBCKUI HalMoHaIbHBIN yHUBepcuTeT umenn B. H. Kapasuna, Ykpanna

HOEJIb UCCIEOJOBAHUA: n3yunts TMHAMHUKY KIMHUYECKMX, MHCTPYMEHTAJIBHBIX M ICUXOJIOTHYEC-
KHX TIapaMEeTpPOB Y MAIMEHTOB ¢ MIeMudeckoid Oonesnpro cepana (MBC) U comyTCTBYIONUME JTEPECCHB-
HBIMH PacCTpOWCTBaMH Ha dTalax CTaHAAPTHOHN Tepamuu W e€ JOMOJHEHHS THAHENTHHOM I pa3paboTKu
TIPE/ITIOKEHUH TI0 COBEPLICHCTBOBAHUIO JICUEHNUS TAKUX OOJIBHBIX.

METO/JBbI: B uccnenosanue riroummm 142 manueHToB (77 My>K4UH U 65 >XEeHITUH) ¢ 00eBOi (hopMoit
UBC B Bo3pacte ot 45 no 60 net. Y Bcex nanueHtoB ¢ MbC B rpynmnax ¢ HaIM4ueM U OTCYTCTBUEM Jenpec-
CHBHBIX paccTpoWcTB M3ydyanu kaudectBo xu3HH (KXK), ypoBHH nenpeccuu, TpeBOTH, BOCTIPHUATHS OONEBBIX
ourynieHui; GyHkimoHanbHeIX KiaccoB (DK) craOmipHON CTEHOKApAWU W BapHaOCIBLHOCTH CEPIACYHOIO
purma (BCP) npu Hauaine, B 3 Henenu, 3, 6 1 12 MecsilieB cTaHAapTHOH Tepanuy U J0 U nociie 4 Hesielb 10-
0aBJIeHUs K 0a3MCHOM Teparuy THaHETTHHA.

PE3YJIbTATDBI: YcraHoBieHO, YTO JENPECCUBHBIE PACCTPONCTBA MPUBOMAAT K YXY/IICHHUIO KavyecTBa
JKU3HU U cHIKeHuto nokasareneit BCP. brio nokazano, uro crangaptHas tepanust UbC B rpymne namueH-
TOB C JICTIPECCHUBHBIMH PACCTPOMCTBAMU MpPH MOJOKUTENbHOM AMHAMUKE HE MO3BOJIET JTOCTHYh KadecTBa
xu3HU ¥ 3HaueHnd BCP, 3apervcTpupoBaHHBIX B TPYIIE MalEeHTOB Oe3 JIeNPEeCcCHBHBIX paccTpoicTs. Jlo-
OaBJieHME TUAHENTHHA K CTaHAApPTHOM Tepanuy y MalueHTOB ¢ ACNPECCUBHBIMU PaCcCCTPOWCTBAMHU MO3BOJISIET
HE TOJBKO YAY4IINTh KadecTBo ku3HU U BCP, HO U ocTHYb 3Ha4YeHUil, MOTy4EeHHBIX B TPYIIE MAI[IEHTOB
0e3 menpeccuu.

BBIBO/IbI: ¥V mamuentoB ¢ UBC momkeH MpOBOAUTHCS CKPUHUHT HAa HajIW4YMe NEMPECCUBHBIX pac-
crpoiictB. Y maruenToB ¢ MBC u auarHoCTMpOBaHHON KIMHUYECKH 3HAYMMOM Jenpeccuei K CTaHIapTHON
Teparnuy JOJKEH ObITh I00ABJICH aHTH/ICIIPECCAHT, HAIPUMEP — THAHEITHH.

K/IFOYEBBIE CJ/IOBA: viiemunueckas 00j1e3Hb cep/iia, JepecCuBHbIE PACCTPOMCTBA, BapuadebHOCTh
CEepIEYHOr0 PUTMA, KAYEeCTBO JKU3HHU, THAHEITHH

Ischemic heart disease (IHD) is one of the  sympathetic and sympathetic nervous sys-
world’s most prevalent disease of the cardio-  tems [7].
vascular system. IHD is the cause of more than Despite the current standards of therapy of
half of all cardiovascular deaths [1]. It should IHD [1] the search for more effective medi-
also take into account the great socio-economic  cines for the treatment of concomitant depres-
significance of IHD, which leads to a relatively ~ sive disorders remains relevant. According to
early disability. Recent studies show that in K. Beliles, in most cases antidepressants must
addition to such factors as age, dyslipidemia be prescribed to control depression [8]. Due to
[1], smoking, depressive disorders produce  the fact that tricyclic antidepressants have car-
significant impact on the development, course  diotoxic effects [2], monoamine oxidase inhi-

and prognosis of the disease [2]. bitors and, rarely, serotonin reuptake inhibi-
Depression in its various manifestations, tors may lead to the development of severe
including outpatient and inpatient pati- hypotensive reactions, the choice of the safest

ents with IHD occurs in 10-33 % of cases [3]. antidepressant to treat depression in patients
The frequency of depressive disorders  with IHD is quite problematic [9]. At the same
in the population is 4,7-25,8 % in women and  time, long-term effectiveness of basic therapy
2,1-123% in men, and it is steadily and its impact on QoL indices and heart rate
progressing with age. Depressive disorders  variability (HRV) in patients with IHD with
and heart disease are commonly comorbid [4]. concomitant depressive disorders were not
The presence of depression is associated not  covered in the literature. In particular, the
only with a decreasing of patients’ quality  possibility of baseline therapy complementing
of life (QoL) [5], but also with an increa-  with tianeptine is not studied, although there
sed risk of cardiovascular complications [2] are reasons to believe that this drug, which is
and death [6]. One possible pathogenetic  well tolerated, have mild antidepressant and
mechanisms of the relationship of depres-  anxiolytic effects can be quite effective in
sion and cardiovascular disorders may appear  such patients. A study of the mechanisms of
imbalance between influences the para-  physiological functions regulation in patients
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with IHD and depressive disorders can provide
significant aid in both predicting patient status
and effective management of such patients.

Objective. To study the dynamics of clini-
cal, instrumental and psychological parameters
in patients with IHD and comorbid depressive
disorders on the stages of standard baseline
therapy and additional tianeptine intake to
develop proposals to improve management of
such patients.

MATERIALS AND METHODS

142 patients with painful form of IHD who
were admitted to cardiology department «Cen-
tral Clinical Hospital of Ukrainian Railways
Ukrzaliznytsi». The duration of the study was
from 2003 to 2006. Totally 77 males and 65 fe-
males aged 45 to 60 years (mean age for
men — 49,7 +5,8, years, women — 54,0+
+ 3,7 yrs.) were observed.

According to the criteria of the Canadian
Cardiovascular Society all patients had stable
angina pectoris ranged from | to Il functional
classes (FC). | FC of stable angina pectoris
(SAP) was found in 45 patients (32 +4 %),
IIFC — in 52 (36 £3%) and Il FC — in
45 patients (32 +£4 %). 57 patients had pre-
vious acute myocardial infarction (AMI) with
subsequent development of post-infarction car-
diosclerosis (PICS). In 132 patients chronic
heart failure (CHF) of FC I-Ill according to
New York Heart Association (NYHA) classifi-
cation and I-11A stages according to Ukrainian
Scientific Society of Cardiology classification
was diagnosed. | FC of CHF according
to NYHA classification was detected in
27 (19 +3 %), Il FC CHF — in 76 (53 = 3 %)
and Ill FC CHF — in 32 patients (21 + 3 %);
| stage heart failure according to Ukrainian
Scientific Society of Cardiology classification
was detected in 85 patients (60 +3 %), Il A
stage — in 29 (20 +5 %). 123 patients had
concomitant arterial hypertension (AH). Ac-
cording to the criteria of the Ukrainian Associ-
ation of Cardiology [10], a mild degree was
found in 33 of them (23 + 3 %), moderate — in
61 (35 + 3 %) and severe — in 28 (19 + 3 %).

64 patients had depressive disorders ac-
cording to the criteria of the International Clas-
sification of Diseases, 10th revision (WHO,
1995). Thus somatogenic depression (F06.32)
was noted in 9 patients, psychogenic depres-
sion (F43.21) was met in 33 patients
(52 £ 6 %), endogenous depression (F32.0—
F32.2) was met in 22 patients (34 + 5 %).

24

The inclusion criteria was a painful form of
IHD with stable angina pectoris I-111 FC.

Exclusion criteria were: stable angina pec-
toris IV FC, acute myocardial infarction, val-
vular defects, heart failure Ilb—Ill stages,
IV FC CHF, implanted pacemakers, AV con-
duction disorders, endocrine disorders (diabe-
tes, thyroid disease), peptic and duodenal ulcer
in acute phase, renal and hepatic failure, acute
cerebrovascular events or its consequences.

Research methods. In all patients were as-
sessed Ferrans & Powers quality of life (QoL)
overall and in four domains: health/function-
ing, psychological/spiritual, social/economic,
and family [11], the levels of depression and
anxiety with HDRS and HADS scales, pain
perception with McGill Pain Questionnaire
(MPQ), blood pressure on both arms, heart ul-
trasound. Heart rate variability (HRV) assess-
ment was conducted in accordance with the
recommendations of the Task force of the
European Society of Cardiology and the North
American Society of Pacing and Electrophy-
siology [12] — total power (TP) of HRV spec-
trum and its components — domains of very
low frequency (VLF, associated of neuro-
humoral regulation and heat regulation), low
(LF, relating to the regulation of sympathetic
link), high (HF, associated with the element of
parasympathetic regulation). Also the ratio
LF/HF was determined which is considered as
a measure sympathovagal balance.

At first 103 patients with IHD were exami-
ned — 60 males and 43 females. The study
showed that in 25 observed patients (24 %,
11 males and 14 females), depressive disorders
were found. Second, 39 IHD patients (17 males
and 22 females) with concomitant depressive
disorders were additionally included in a study
for a more detailed study of depressive
disorders in patients with IHD.

Patients were divided into 2 groups: the first
group (64 patients) had depressive disorders
while the second group (78 patients) did not.
The distribution of patients into groups was
based on the presence or absence of criteria for
depressive disorders according to ICD-10 and
on the results of HDRS.

Therapy was performed in two phases: In
first phase all patients in both groups received
baseline therapy, as recommended by the
Ukrainian Association of Cardiology [1], in the
second phase in patients with depressive dis-
orders tianeptine was added to basic therapy.
The duration of the first phase was 1 year, the



second — 4 weeks. Registration of QoL and
HRYV indices was performed in the first stage
before treatment, after 3 weeks, 3 months.
6 months. baseline and 1 year of therapy and
the second stage — after 4 weeks of tianeptine
intake.

Baseline therapy included beta-blockers,
calcium channel blockers, aspirin, statins and
nitrates [1]. Tianeptyn administered 12,5 mg
3 times a day.

The criteria for the efficacy of therapy
were: QoL and HRV improvement, SAP FC
decline.

Statistical procedures included mean (M),
standard deviation (sd), parametric and non-pa-
rametric tests: Student’s t-test, T-Wilcoxon test
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(for related samples) and Mann-Whitney U-test
(for independent samples) [13]. For the deter-
mining the probability of differences between
groups 95 % confidence interval (Cl) was used.
Frequency characteristics of indices studied —
the percentage (%) and the percent deviation
(pD) was calculated [14].

RESULTS AND DISCUSSION

In the group of depressed patients prevail-
ing of women were observed, with higher an-
gina and CHF FCs, degree of hypertension,
higher scores of MPQ. In contrast, in the group
of non-depressed patients dominance of males
were observed, lower angina and CHF FCs and
lower incidence of hypertension (Table 1).

Table 1
Clinical characteristics of patients with painful form of IHD in groups with the presence
and absence of depressive disorders, (M + sd; n (% + pD))
Index Groups
Depressed patients (64) Non-depressed patients (78)

Sex Male 28 (44 £ 6) 49 (63 + 5)
Female 36 (56 + 6) 29 (37 +£5)
Age, years (M + sd) 51,16 +6,17 51,61 £5,31
[ 10 (16 £ 4) 35(45+5)
IHD SAP FC I 21(33+6) 31(40+5)
1l 33(561+5) 12(15+4)
AP FC (M + sd) 2,36 £0,74 1,71+0,72
Quantity of patients with PICS 29 (45 +6) 28 (36 +5)
I 10 (16 £ 4) 17 (22 £ 4)
FC I 31(48+6) 45 (58 + 5)
CHF 1l 18 (28 £ 5) 11(14£3)
(M £ sd) 1,96 +0,87 179+076
I 41 (64 + 6) 44 (56 + 5)
Stage A 20 (31+6) 12 (15 + 3)
Quantity of patients with AH 61(95+2) 62 (79 + 4)
1 6(9+3) 27 (35+5)
AH stage 2 40 (63 £ 6) 21 (27 £5)
3 15 (23 £ 5) 13(17£3)
MPQ, points 17,21 £ 3,1 14,37 £ 3,74

Initially, in group of depressed patients
were observed significantly lower levels
(p<0,05 of QoLlI (12,4+1,04 points
vs 16,7+1,8), health and functioning
(9,8 £ 1,0 points vs. 13 5 + 1,3), psychological/
spiritual (10,3 +1,2 points vs 15,0+1,9) and
family (15,3 + 1,9 points vs 20,3 + 2,6) and in-
significantly lower social and economic do-
mains (14,9+1,9 points vs 18,3+34)
(p > 0,05) comparing with the group of non-
depressed patients.

Also obtained results indicate that initially
in group of depressed patients in comparison
with group of non-depressed patients were ob-
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served significantly higher depression levels
measured by HDRS (12,1+1,8 points vs
5,6 +2,00 and HADS (12+1,6 points vs
4,4 +£1,9) scales and the anxiety levels measu-
red by HADS scale (8,0+1,3 points vs
4,2+2,3) (p<0,05).

HRV research showed a similar pattern —
in group of depressed patients were observed
lower TP (497,24 + 298,37 ms® vs 769 + 386),
VLF (253+147 ms® vs 392+217), LF
(167 + 115 ms® vs 249 + 198), HF (77 + 76 ms
vs 132+141) and the ratio LF/HF
(2,78+1,32vs. 3,5+3,49) indices compa-
ring with group of non-depressed patients
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(p > 0,05). This pattern, which was observed in
both groups, indicates that depression leads to
changes in autonomic balance toward activa-
tion of sympathoadrenal system, reducing the
efficiency baroreflex regulation and stress re-
gulatory systems, which has an adverse prog-
nostic significance.

Results obtained on further stages of the
study showed that the most pronounced im-
provement in QoL, decline in depression and
anxiety levels, pain perception (MPQ), SAP
FC was achieved in the early stages of the
study (3 weeks and 3 months of basic therapy)
where further minor variations of these indi-
cators were registered.

Despite the positive trend in patients with
depressive disorders in comparison with the
group of patients without depressive disorders
QoL, decline in depression and anxiety levels,
pain perception (MPQ), SAP FC still remained
significantly higher.

Also, despite the presence of significant
positive improvement of HRV indices, even
after 1 year of baseline treatment in patients
with depressive disorders compared with a
group of patients with depressive disorders ra-
tio LF/HF still remained higher (p > 0,05), and

TP, VLF, LF and HF indexes — lower
(p <0,05). Thus, despite the positive dyna-
mics in patients with depressive disorders
(increased total power and its subdomains,
including parasympathetic level, sympatho-
vagal balance normalization) as previously
observed decrease in the power spectrum of
HRV, occurs excessive sympathetic activation
and parasympathetic inhibition. Based on the
concept that the cardiovascular system is an
indicator of the body’s adaptive abilities such
HRV indices that depression leads to a de-
crease in the functional capacity of the orga-
nism and increase the «price» for physiologi-
cal adaptation in patients with depressive
disorders.

The aim of the next study stage was to ex-
plore the influence of tianeptine intake on QoL,
depression and anxiety levels in patients with
IHD with depressive disorders.

Tianeptine intake in a standard dose of
37,5 mg for 4 weeks in a group of patients with
depressive disorders allowed to increase QoL
levels, decrease depression and anxiety levels,
lower pain perception (MPQ) results and in-
crease all HRV indices (TP, VLF, LF and HF)
(Table 2).

Table 2

Quality of life, depression and anxiety levels and HRV indices on different sudy phases
in group of depressed patients (M + sd)

Study stages
Indices 1st phase — baseline therapy tian2el:nc:is:tebas:;ii:;ntﬂ::apy
Admittance 3 weeks 1 year Initially 4 weeks
Qol, (M +sd) 13,7+£314 | 148+294 | 155+354 | 159+3,14 | 22,1+3,6123
HDRS, (M + sd) 123+394 | 112+374 | 111+344 | 110+£324 | 32+1,5123
HADS, depression scale, (M + sd) 8,4 +3,44 8,1+2,84 7,5+2,34 7,3+2,74 34 +1,2123
HADS, anxiety scale (M + sd) 51+2,134 46+1,7 28+1,41 2,7+1,61 21+0,712
TP BCP, mc? 759 + 1664 767 £ 189 981+219 | 1066 +2311 | 1278 + 2531,2
VLF, mc? 442 + 1044 474 +£126 597 + 114 633 £ 1491 | 654 +£113,71,2
LF, mc2 249 + 564 287 £ 52 306 + 68 335+ 75 456 £ 103 1,2
HF, mc? 65 + 23,44 76 + 35,1 84 +29,7 98 + 34 159 + 68,712
LF/HF 41+13 3,9+1,1 38+1,0 37+1,1 29+12
Notes:

1 — the differences comparing to the levels on admittance point are significant;

2 — the differences comparing to the results on 3rd week of the first phase of treatment are significant;
3 — the differences comparing to the results after 12 months are significant;

4 —the differences comparing to the results for the 4th week of tianeptine intake are significant

Our data about greater burden of
IHD course due to the depressive disorders
is supported by recent publications, e. g. ar-
ticle by O.Mittag and T. Meyer, confir-
ming that association of depression and
IHD seems independent from pivotal demo-
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graphic variables (gender, marital status or
education) [15].

Similar results were obtained by GV Pogo-
sov and et al. [16], where the authors noted
significant QoL improvement in patients with
IHD on the background of baseline IHD ther-




apy and tianeptine intake in dose 37,5 mg daily
for 6 weeks.

Increase of HRV indices (TP, VLF, LF and
HF) and decreasing of LF/HF ratio in patients
receiving tianeptine was not reflected in the li-
terature, but similar results were obtained in a
study by AV Trofimov et al. [17]. Dynamics of
the HRV indices in patients with acute Ml and
depressive disorders while taking paroxetine
were studied. As a result of paroxetine intake
in patients with MI were reduction of depres-
sive symptoms and a more favorable course of
postinfarction period. In addition, were found
significant increasing HRV indices, accompa-
nied by a significant increase in parasympa-
thetic influences.

Significant decline in the subjective percep-
tion of pain on a MPQ scale when adding tia-
neptine to baseline treatment of IHD in patients
with depression was not reflected in the litera-
ture also.

CONCLUSIONS

1. Among the IHD patients with depressive
disorders compared with the group without de-
pressive disorders higher SAP FC (p > 0,05),
CHF FC (p > 0,05) and the degree of hyperten-
sion, higher values of depression and anxiety
(p < 0,05), higher values on a scale perception
of pain MPQ (p > 0,05), lower rates of capacity
HRV (TP, VLF, LF and HF) (p > 0,05) were
observed.

2. In the group of patients with depressive
disorders comparing with patients without de-
pression lower QoL levels, health and func-
tioning, psychological/spiritual, family, social
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THE QTc INTERVAL DURATION CLASS AND
CLINICAL FEATURES OF PATIENTS WITH PACEMAKERS
IN THE ACUTE POSTOPERATIVE PERIOD
M. S. Maltseva’, D. E. Volkov? D. A. Lopin? I. V. Soldatenko®

! V. N. Karazin Kharkiv National University, Ukraine
2 SI «Zaycev V. T. Institute of General and Urgent Surgery NAMS of Ukraine», Kharkiv, Ukraine

The clinical features of 124 patients (63 men and 61 women) in the acute postoperative period after im-
plantation of the pacemaker (ECS) in the various classes of corrected QTc interval duration of stimulated
complexes were investigated. Evaluation was made by sex and age of the patients, chronic forms of ischemic
heart disease (CIHD): postinfarction cardiosclerosis, stable angina (I-1V functional classes (FC)); stable angi-
na (I-1V FC), arterial hypertension (AH) — 1-3 degrees and stages (1-4), type of diabetes mellitus (DM),
atrial fibrillation (AF) (paroxysmal and persistent, permanent), chronic heart failure (CHF) — stages 1111, I-
IV FC; functional indicators before pacemaker implantation and in the acute postoperative period (3-5 days
after surgery): QTc interval duration, heart rate (HR), systolic blood pressure (SBP) and diastolic blood
pressure (DBP); ejection fraction (EF) of the left ventricle (LV), anterior-posterior size of the left atrium
(LA), end-systolic volume (ESV) and end-diastolic volume (EDV), the thickness of the back wall of the left
ventricle (AP LV), the thickness of the interventricular septum (IVS), left ventricular mass (LVM). The
patients were divided into 3 classes: class 1 — normal QTc (320-440 ms) — 27 (22 %) patients, class 2 —
elongated QTc (> 440 ms) — 97 (78 %) patients. Standard statistical procedures using Microsoft Excel were
applied for data processing. The results showed that QTc interval duration of stimulated complexes in the
acute postoperative period after pacemaker implantation can be established in a physiological range in 22 %
of patients, and in 78 % — it remains longer or even elongated. Elongation associated with a higher incidence
and the increase of FC and stages of heart failure, high values of ESV and EDV, mostly in the pacing mode
VVI/VVIR and DDD/DDDR. Patients with a pacemaker require more careful monitoring the stimulation
parameters as well as ongoing drug therapy.

KEY WORDS: pacing, cardiac resynchronisation therapy, electrocardiography, interval QTc

KJIAC TPUBAJIOCTI IHBAJIY QTc TA KJIIHIYHI OCOBJIMBOCTI ITAINIEHTIB
3 IMINIAHTOBAHUMH EJIEKTPOKAPAIOCTMYJEATOPAMU B TOCTPOMY
HICJIAONIEPANIMHOMY IIEPIOAI

M. C. Manvyesa, /. €. Boakos®, /1. O. Jlonin’, I. B. Condamenko*

! XapkiBcekuit Harionansauit yHiBepcuter imeni B. H. Kapasina, Vipaina

2 IIY «IscTUTyT 3aranpHoi Ta HeBimkmaauoi xipyprii HAMH Ykpaiuu imeni B. T. 3aiinesa», M. Xapkis,
VYkpaina

Hocmimkeni kiiHigHI 0cobauBocTi 124 marienTiB (63 9omoBikiB 1 61 kiHKa) B TOCTpOMY Micisonepaiii-
HOMY Tiepiofi micis iMmrutanTamii enekrpokapaioctumyisiTopis (EKC) B pi3HuX Kiacax TpHUBAIOCTI KOPUTOBa-
Horo iHTepBany QTC cTUMynbOBaHUX KOMILIEKCIB. OIIHIOBAIN: CTaTh, BIK MAIi€HTIB; (JOPMU XPOHIUHOI iliie-
MigHOi xBopobu cepus (XIXC): moctiHapkTHHI Kapaiockiepo3, ¢pyHkioHanpHI kiaacu (DK) crabinprol
crenokapmii (I-1V); cranii aprepiansHoi rimeprensii (A') (I-111) Ti cTymini AT" (1-3), Tam mykpoBoro miadery
(Ld); popmu ¢ibpimsii nepencepap (PII) (mapoxcm3manbHa Ta mepcucTytoda, moctiitHa), OK (1-1V) ta
cranii (I-111) xponiunoi cepuesoi HenoctatHOcTi (XCH); dyHKITioHaNpHI MOKa3HUKH a0 iMmanTanii EKC ta
B TOCTPOMY MicIsionepariiinomy mepioai (Ha 3—5 n00y): TpuBaiicTh KopuroBaHoro inrepsairy QTC, yactory
cepueux ckopoueHs (UCC), ¢pakmito BurHamsas (PB), KiHIEBO-CICTONIYHMIA Ta KiHIIEBOAIaCTONITHHA
00’emu (KCO Tta KJIO) niBoro nmrynouky (JILI), ToBomway 3amap0i crinku (3C) JILI, TOBMMHY MiXKILTYHOY-
koBoi mepetnHkn (MILIT), macy miokapay miBoro nmryHouky (MMIJILI), nmepexnso-3aqHiidi po3Mip JBOTO
nepencepas (JIIT). Manientu 6ymnu po3aineHi Ha kiacu: kiac | — Hopmansaoro QTc (320-440 mc) — 27 na-
mienTiB (22 %), wiac 2 — nogosxeroro QTc (> 440 mc)) — 97 (78 %) mamienris. [l 06pobKu gaHuX GyItH
BUKOPHUCTAHI CTaHIapTHI CTATHCTUYHI Ipoueaypu 3a nomomororo Microsoft Excel. PesynbraTn mokazamu, mo
B TOCTpoMYy Imicisonepaniinomy nepioni micast immianTtanii EKC y 22 % marnieHTiB TpuBajicTh iHTEpBaLy

© Maltseva M. S., Volkov D. E., Lopin D. A,,
Soldatenko I. V., 2013
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QTcC cTuMynpOBaHMX KOMIUIEKCIB MOXKHA BCTAHOBUTH B (Pi3i0JOTiYHOMY Jiama3oHi 3HadeHb Ta y 78 % —
BOHA IPOJIOBXKYE 3aJIMIIATUCS JIOBI'OI0 UM HABITH MOJOBXKYEThCS. [10/J0BXKEHHS acOIOEThCS 3 OIIBIIO0 Jac-
TOTOIO po3BUTKY Ta 30umbIIeHHsM DK i cramiit XCH, 6inprmmvu 3nadeHEssMu KCO u K10, Hacammiepen B pe-
xumax crumyisnii VVI/VVIR ta DDD/DDDR. IManientu 3 EKC notpeOyroTh Giliblll peTebHOr0 KOHTPOIHO
SIK TTApaMEeTPiB CTUMYIIALIIT, TaK i Tepartii, 0 MPOBOANUTHCS.

K/TIOYEBI CJIOBA: enekTpoKapIioCTUMYIIALIS, KapAiOpECHHXPOHI3YIOUa Tepallis, eIeKTpoKapIiorpa-
¢is, inTepsan QTc

KJIACC MPOAOJJIZKUTEJIBHOCTU NHTEPBAJIA QTc 1 KIMHUYECKHUE OCOBEHHOCTH
IMAIIMEHTOB C UMIIVTIAHTUPOBAHHBIMHU 3JIEKTPOKAPIUOCTUMYJISATOPAMU
B OCTPOM IIOCJIEOIIEPAIIMOHHOM INIEPUOJIE

M. C. Manvyesa', /1. E. Boakoé?, . A Jonun®, H. B. Condamenxo®

! XapbpKkoBckuil HallMOHANBHBIN yHUBepcuTeT uMeHn B. H. Kapasuna, Ykpanna

2 T'Y «UuctuTyt 0o01eit n Heornoxuoit xupyprun HAMH Ykpaunsr umenu B. T. 3aiiuesay, r. Xapbkos,
VYkpanna

HccnenoBaHbl KIMHUYECKUE 0cOOEHHOCTH 124 nanueHToB (63 My>K4rH U 61 KeHIIMHA) B OCTPOM I10CiIe-
OIEpAIIOHHOM TMEpPHOAE IOCIe MMIUIAaHTaluHU 3JeKTpokapauoctumymstopa (OKC) B pa3nuuHBIX Kilaccax
HPOJIOKUTENILHOCTH KOPPUTHPOBAHHOTO HHTepBaia QTC cTUMYNMPOBaHHBIX KOMILIEKCOB. OLEHHBAH 1107,
BO3PACT MAIMEHTOB; (POPMBI XPOHHUUECKOH HiteMuueckoit 6omne3nu cepamna (XMBC): moctuHpapKTHBINA Kap-
JIrockiepos, (yHkiuoHanbHble kinacesl (OK) crabunbhoi crenokapauu (I-1V); craguu aprepuanbHO#M TU-
neprensun (AT') (I-111) u crenenn AT (1-3), Tun caxapsoro auadera (CJ1); dpopmbl Gpubpuiisimu mpezcep-
it (OII) (mapokcusmanbHas U nepcuctupytomas, nocrosiHuas); K (1-1V) u cramun (I-111) xporngeckoit
cepueuno Henocratounoctd (XCH); dyHkumonanbueie nokaszarenu no umiuanraima OKC u B octpom
MocIeonepalMoHHoM nepuoae (Ha 3—5 CyTKH): MPOJOIKHUTENILHOCTh KOPpUrupoBaHHOro mHteppaia QTC,
yactoTy cepaeunbix cokpamienuii (UCC), ¢pakuuto BbiOpoca (DB), KOHEUHO-CUCTOIMYECKUI U KOHEYHO-
muacronnueckuid 00bembl (KCO u KJ1O) nesoro xenynouka (JIXK), tonmmny 3anueit crenku (3C) JIK, Ton-
IMHY MexokerynoukoBoi nmeperopoaxu (MXKII), maccy muokapaa nesoro sxenymouka (MMJDK), nepenne-
3aaHui pa3mep Jeoro npeacepaus (JIIT). ITauuenTtsr ObuTH pa3aeneHsl Ha KIAcChl: Kiaace | — HOpMalbHOTO
QTc (320440 mc) — 27 (22 %) manuenTos, knacc 2 — ymmuaeHHoro QTc (> 440 mc) — 97 (78 %) narmen-
ToB. J{y1s1 06pabOTKH JaHHBIX UCIOIb30BATICH CTAHAAPTHBIC CTATHCTHYECKHE POLIEAYPHI ¢ HoMoIIbi0 Micro-
soft Excel. Pe3ynbTaThl OKa3aau, 9T0 B OCTPOM IIOCIIECONEPAIIOHHOM meproe mocine ummiantamun DKC y
22 % manueHToB NPOAOIDKUTENLHOCT HHTepBasia QTC cTUMYIHPOBAaHHBIX KOMIUIEKCOB yAAaeTCsl YyCTAaHOBHUTD
B (usmonornueckoM auamnazoHe 3Ha4eHHH M y 78 % — OHA NPOAOIDKAeT OCTaBaThCS JOJIBINEH WMIIM Jaxke
yIUIMHsIeTCs. Y JUIMHEHHE acCOLMUpYeTCs ¢ Oonpliel yacToTor pa3Butus U yBenundenueMm OK u craguit XCH,
6onpimmu 3HaueHwssMu KCO u KO, mpemmyriectBenHo B pexxumax crumyisunn VVI/VVIR u DDD/
DDDR. ITanuentsr ¢ OKC Hy)kaarotcs B 60iee TIIaTeTbHOM KOHTPOJIE KaK MapaMeTpoB CTUMYIIIIUH, TaK U
MIPOBOAVMOM MEAUKAMEHTO3HON TEpanH.

K/TIOYEBBIE CJIOBA: >neKTpoKapAXOCTUMYIISIIHA, KapIUOPECHHXPOHU3UPYIOMIAs Teparus, SJIEKTPO-
kapauorpadwusi, uarepsan QTcC

Output of corrected QT interval duration  with the clinical features of patients in the acute
(QTc) values beyond physiological scope, so-  postoperative period.
F:alled qualified sho_rtemng and elongat_lon, is an MATERIALS AND METHODS
important prognostic factor among patients with
sinus rhythm and with implanted pacemakers 124 patients aged 68 = 8 (M + sd) (61 — fe-
(PM) [1-3]. male, 63 — male) were examined in the
However, the possible link of the stimulated  department of ultrasound and instrumental
QTec interval duration complexes and clinical  diagnostics with miniinvasive interventions of
features of patients with implanted pacemakers  SI «Zaycev V. T. Institute of General and
in the acute postoperative period is not reported  Urgent Surgery of NAMS of Ukraine», among

in the literature. them — 29 patients has sinus node dysfunction
Aims: to evaluate the link between the clas-  (SND), 78 patients — atrio-ventricular block
ses of stimulated QTc interval duration under  (AVB) (57 — Ill degree, 16 — Il degree, 5 —

different modes of permanent cardiac pacing | degree), 40 — atrial fibrillation (AF), 7 —

30



dilated cardiomyopathy (DCMP). All patients
were underwent permanent pacing therapy from
2006 to 2012 in modes: DDD (25 patients) and
DDDR (42 patients), among them 29 patients
with mainly atrial pacing (more than 90 %),
VVI (36 patients), VVIR (12 patients), cardiac
resynchronization therapy (CRT) (9 patients).

Evaluation was made by sex and age of the
patients, chronic forms of ischemic heart
disease (CIHD) — postinfarction cardiosclero-
sis, stable angina (I-1V functional classes (FC))
[4]; stable angina (I-1V functional classes
(FC)), arterial hypertension (AH) — 1-3 degre-
es and stages (1-4), type of diabetes mellitus
(DM), atrial fibrillation (AF) (paroxysmal,
persistent and permanent), chronic heart failure
(CHF) — stages 111, I-1V (FC)) [4]; func-
tional indicators before pacemaker implantation
and in the acute postoperative period (3-5 days
after surgery): QTc interval duration, heart rate
(HR), systolic blood pressure (SBP) and diasto-
lic blood pressure (DBP); figures echocardio-
graphy: ejection fraction (EF) of the left ven-
tricle (LV), anterior-posterior size of the left
atrium (LA), end-systolic volume (ESV) and
end-diastolic volume (EDV), the thickness of
the back wall of the left ventricle (AP LV), the
thickness of the interventricular septum (1VS),
left ventricular mass (LVM).

To measure the duration of the QT interval
and heart rate of the patients before and after
pacemaker implantation (3-5 days after sur-
gery) were recorded on a computer ECG
electrocardiograph «Cardiolab+» (HAI-Medi-
ca). The stimulated QTc interval duration was
measured after the removal of the stimulus
artifact in three consecutive complexes of the Q
wave to the beginning of the descending
segment of the return of the T wave in leads to
the contour Il, V5, and V6 with choosing of a
maximum value. The corrected QT interval
duration (QTc) of the patients with spontaneo-
us rhythm and pacing was calculated by the
Bazett formula: QTc = QT / (RR ~ 0,5). For
patients with AF, QTc was calculated using the
formula QTc = QT + 0,154 x (1000 — RR) Fer-
mingem study for patients with atrial fibril-
lation [12], the measurement accuracy —
0,5 ms. SBP and DBP were measured by tono-
meter Microlife BP AG1-20 Korotkov method,
the measurement accuracy — 1 mm Hg.

Echocardiography was conducted by the
ultrasound machine Siemens Cypress and
Toshiba Applio 400. RA, LA, RV sizes, end-
systolic size (ESS), end-diastolic size (EDS)
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and AP LV, IVS thickness was measured. EDV
and ESV were calculated by the method of
Simpson. LVEF was calculated using the
formula LVEF = (EDV - ESV) / EDV *100 %.
Left ventricular mass (LVM) was calculated
according to the formula Devereux: LVM =
1,04 * (AP LV + VS +ESS)’~ESS®) —13,6
[2]. The measurement accuracy was 0,5 mm.
For the calculation of ejection fraction (EF)
using the formula PV = SV /EDV [5].

The patients with pacemakers were divided
into 3 classes of stimulated QTc interval dura-
tion: Class 1 — normal (in the physiological
range of values) — 320-439 ms, Class 2 —
(qualified) an elongated QTc — > 440 ms, and
Class 3 — (qualified) shortened the QTc —
<320 ms [10]. Values and/or frequency of
clinical signs in the classes were estimated in
the total sample, and electrophysiological
parameters, moreover, a separate group with
mainly atrial pacing.

The data were processed after formation the
Microsoft Excel and Statistica base. For statis-
tical evaluation of the results, the parametric
criteria (mean — M, standard deviation — sd)
and nonparametric ones (absolute (n, number)
and relative (percentage of (p, %) and the mean
percentage error (sP), the criterion y?) units)
were used. The probability of differences
between groups was determined using a non-
parametric U — Mann-Whitney test. The ex-
pected result is determined by levels of relia-
bility p < 0,01 and p < 0,05.

RESULTS AND DISCUSSION

Distribution of QTc interval duration in the
studied group of patients before pacemaker
implantation was close to normal with the mode
in the physiological range. Ventricular stimula-
tion did not change its shape, but moved stimu-
lated QTc interval duration to higher values
(Fig. 1A). Sex differences were not found
(Fig. 1B, C).

There are a 27 (22 %) patients in class 1
(male — 16, female — 11, in the stimulation
mode DDD / DDDR — 11 patients (41 %),
VVI/VVIR — 16 patients (59 %), patients with
mainly atrial pacing — 10 (37 %)) and 97 pa-
tients (78 %) in class 2 (male — 47, female —
50, in the stimulation mode DDD/DDDR —
56 patients (58 %), VVI/VVIR — 32 patients
(33 %) , CRT — 9 patients (9 %)), patients with
mainly atrial pacing — 19 (20 %)). In class 3,
there was not a single patient. Average duration
of the QTc interval in class 1 patients has not
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Fig. 1. Distribution of QTc interval duration before and after (stimulated) pacemaker implantation
in the studied group of patients, including those of female (B) and male (C) sex

changed (from 420 £+ 53 ms, to 419 £ 14 ms)
and class 2 patients — lengthened (from 460 +
48 ms to 506 + 42 ms), but neither in the first
nor the second did not reflect the essence of
individual patient.

QTc interval duration before and after pace-
maker implantation in acute postoperative
period in 15 (56%) patients of class 1 was
within the physiological range of values and in

l. 1a

T 03 V) -t 51 vion Fow N

2a

T 84 (LY
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12 (44%) — initially extended and shortened to
class 1 after pacemaker implantation. QTc in-
terval before and after pacemaker implantation
was lengthened in 61 (63%) patients of class 2,
and in 36 (37%) — extending from physiologi-
cal values to class 2 after pacemaker implantati-
on. Individual changes in the QTc interval dura-
tion in response to the pacing for classes 1, 2, and
transitions between them are shown in Fig. 2.
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1B

2B

Fig. 2. Individual changes in the QTc interval duration of the in patients’ response to the pacing

Legend:
| —class 1:

1 — shortening initially extended to normal QTc, 2 — changes within class 1;

Il — class 2:

1 — elongation initially normal to lengthened QTc, 2 — changes within class 2;
a — before pacemaker implantation, b — after pacemaker implantation

QTc interval duration in patients with main-
ly atrial pacing was similar to that of the total
sample before and after pacing in classes (in
the class 1: 421 +35 ms before and 412 +
+ 12 ms after stimulation vs 420 + 53 and
419 + 14 ms in the total sample (p > 0,05); in

the class 2: 432 + 57 ms and 505 ms + 39 vs
460 + 48 and 506 = 42 (p > 0,05), respectively).

Clinical features of patients with pacema-
kers are presented in the classes of stimulated
QTc interval duration in the acute postoperati-
ve period in Table 1.

Table 1
Clinical features of patients with pacemakers in the classes of stimulated QTc interval duration
in the acute postoperative period (% % p)

Clinical features All off patients, Class of stimulated QTc interval duration
the proportion
of total Class 1 Class 2
(n, % % p)

Sex (n, % + p) Male 63, (51 +4) 25+5 7515
Female 61, (49 +4) 18+5 82+5

Age (M + sd, years) 124 68 +7 68+9
o | CIHD Postinfarction 16, (13 £ 3) 7+5 14 +4

§ cardiosclerosis (n, %p)

2 Stable Total 49, (40 +4) 48 +10* 37+5
angina FCI 13, (27 £ 6) 38 +13 22+7
(n, % + p) FCII 22,(45+7) 62 +13* 39+ 8*
FC I 11, (22 £ 6) - 31+8*

FC IV 3,(6+3) - 8+5

w
w
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Continuation of table 1

Arterial Total 102, (82 £ 3) 85+7 81+4
hypertension | Stage I 5(5%2) 4+4 512
(n, % +p) I 56, (55 + 5) 57 +10* 54 + 6*
1l 39, (40 £5) 39+10 41+6
Degree 1 39, (40 £5) 43 £10* 41+ 6
2 27, (26 +4) 17+8 29+5
3 13, (131 3) 9+£6 10+£3
Diabetes Total 17, (14 £ 3) 4+4 16 +4*
mellitus Type 1 1,(6£6) - 66
(n, % £ p) Type 2 16, (94 + 6) 100 94 + 6*
o | Atrial Total 40, (32 +4) 41+£9* 30+5
£ | fibrillation Paroxysmal and "
% (n, %+ p) persistent 22, (55£8) 64 +15 52+9
> Permanent 18, (45+8) 36+ 15 48+9
S| CHF Total 92, (T4£4) 67+9 76 £ 4*
g (n, % +p) FC I 9,(10+3) 22+10 73
I 42, (46 £5) 44 +12* 46 + 6*
1l 35, (38£5) 33+ 11 39+6
W 6, (6£2) - 8£3
Stage [ 11, (12 3) 17+9 1144
1A 55, (60 £5) 72+11* 55 + 6*
lIB 24, (26 +4) 6£5 31+5
1l 2,2+1) - 3+2

Comment :

p — average percentage error, M — mean value, sd — standard deviation;
* p < 0,05 — between the values in the classes after pacemaker implantation,
**p <0,05— aclass of values before and after pacemaker implantation

Age, sex, the proportion of patients with
postinfarction cardiosclerosis, AH, the ratio of
the degrees and stages of hypertension (preva-
lence of stage Il, and 1 degree) in classes 1 and
2 were not statistically different. Stable angina
was more frequent in the class 1 (p < 0,05),
which was dominated by patients with FC II.
In class 2 equally often met Il and Ill angina.
Patients with 11l and IV FC stable angina were
represented only in class 2.

The amount of patients with type 2 diabetes
in the 1 was smaller than in class 2 (p < 0,05).
Diabetes mellitus type 1 was observed only
1 patient in Class 2.

AF was more frequent in class 1 than in
class 2 (p <0,05). In class 1 prevailed over pa-
roxysmal and persistent AF constant (p <
< 0,05), in class 2 statistically significant diffe-
rences in their frequencies were not. CHF was
observed more frequently in class 2 (p < 0,05).
In both classes of patients with FC 11 and stage
IIA CHF are prevail (p < 0,05), III and IV CHF
stage was more frequent in class 2.

Functional performance in the classes of sti-
mulated QTc interval duration before pacema-
ker implantation and in the acute postoperative
period are shown in Table 2.

34

The average heart rate after pacemaker im-
plantation in both classes was established more
than before to 7 1/min in class 1 and 13 1/min
in class 2.

Systolic and diastolic blood pressure, ejecti-
on fraction, antero-posterior size of the LA, the
thickness of the 1VS and AP LV, and average
LVM did not differ significantly in classes of
patients, and in each of them before and after
pacemaker implantation, except for the mean
value of ESV and EDV, which were larger be-
fore pacemaker implantation, and have a direct
correlation with the QTc interval duration (p <
<0,05).

Distribution of the QTc interval within
adults was close to normal [6]. Our data regar-
ding it among patients with bradyarrhythmia
before and after pacemaker implantation are
new.

In the present study confirmed the indivi-
duality of the QTc interval duration reactions
to stimulation with shortening and lengthening
among some other patients after pacemaker
implantation. Prochnau at al. [7] were observed
QTc interval shortening among patients with
CRT and Medina-Ravell VA at al. [8] — its
elongation among patients with biventricular
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Table 2
Functional performance in the classes of stimulated QTc interval duration
in the acute postoperative period before and after pacemaker implantation (M * sd)
Class of stimulated QTc interval duration
Functional performance Class 1 Class 2
Before pacing Paced Before pacing Paced
HR (Msd, 1/min) 61+ 11 68 + 6** 58+ 16 71+ 9"
BP SBP (M + sd, mm Hg) 143 £19 137 £17 145+ 15 145 + 17
DBP (M + sd, mm Hg) 83110 82110 84+ 11 84110
Figures EF (M« sd, %) 45+ 8 52+9 41+10 51113
echocardio LA (M £ sd, sm) 46+0,5 44+05 47+0,6 45+0,7
graphy ESV (M £ sd, ml) 62 + 27* 41 + 32+ 109 + 35* 87 + 55**
EDV (M + sd, ml) 170 + 31* 149 + 36** 226 +42* 179 + 60**
AP LV (M + sd, sm) 1,23+0,1 1,23+0,11 12+0,16 1,19+1,15
IVS (M + sd, sm) 1,22 +0,15 1,23+0,13 12+0,14 12+0,18
LVM (M +sd, g) 331+ 63 337 + 71 341+ 90 331+ 86
Comment :

M — mean value, sd — standart deviation;
* p < 0,05 — between the values in the classes,

**p <0,05— aclass values before and after pacemaker implantation

pacing, which was associated with an unfavo-
rable increase in transmural dispersion of
repolarization.

The possibility of lengthening the duration
of the QTc interval with a qualified going
beyond the physiological range of values was
shown in all studied modes of stimulation per-
formed by us, unlike J.A. Chiladakis et al. [9].
The probable reason for this is the large
amount of patients with baseline repolarization
disorders and borderline QTc values before
pacemaker implantation among some patients
[10], a few CRT implantations for economic
reasons, as well as the selection of sub-optimal
stimulation parameters and drug therapy.

We also found that the duration of the QTc
interval among patients with SND after pace-
maker implantation with mainly atrial pacing is
similar to that among patients with other
modes of stimulation.

A large proportion of heart failure, higher
stage and CHF FC, FC stable angina, higher
EDV and ESV among patients with impaired
repolarization and a prolonged QTc interval
were identified by us, as T. Ishikawa at al.
[11]. As for the greater incidence of type 2 dia-
betes mellitus in the class of QTc prolongation
in patients with a pacemaker, such data in the
literature was not found.

Taking into consideration that the lengthe-
ning of the QTc interval associated high risk of
acute cardiovascular events up to sudden car-
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diac death [7, 12, 13], these results require a
dedicated research.

Patients with a qualified lengthening of the
QTc interval after pacemaker implantation for
permanent pacing in the acute postoperative
period require more attention and in optimaza-
tion of its parameters, and in therapeutic mana-
gement.

CONCLUSIONS

1. Pacemaker implantation in all modes of
stimulation has a modifying effect on the QTc
interval duration in the acute postoperative
period, with 22 % of patients in the physiologi-
cal range of values, and in 78 % — it continues
to be long or even elongates.

2. Prolongation of stimulated QTc interval
duration associated with the increase in FC and
stages of heart failure, high values of CSR and
EDV, mainly in VVI/VVIR and DDD/DDDR
modes of stimulation.

3. Patients require more careful monitoring
of the stimulation parameters and ongoing drug
therapy, because of the potential for permanent
pacemaker lengthening of the QTc interval.

PROSPECTS FOR FURTHER RESEARCH

It seems appropriate to investigate the rela-
tionship changes of the QTc interval duration
among patients with implanted pacemaker due
to the stimulation parameters and characteris-
tics of ongoing drug therapy.
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COMPARATIVE EFFICACY OF ANTICOAGULANT
AND THROMBOLYTIC THERAPY IN PATIENTS WITH ACUTE
THROMBOSIS OF THE INFERIOR VENA CAVA

D. V. Okley
SI «Institute of General and Emergency Surgery» NAMS of Ukraine, Kharkov, Ukraine

138 patients with thrombosis in the system of the inferior vena cava was examined and treated. Thrombo-
Iytic therapy (TLT) as a basic method of treatment was used in 52 (37,7 %) patients. Of these, 20 (14,5 %)
was performed catheter-controlled thrombolysis and 32 (23,2 %) patients had systemic thrombolytic therapy.
The 86 (62,3 %) patients in the basic treatment had anticoagulant therapy (ACT). In the long-term results of
thrombolytic therapy significantly exceed the results of ACT. The 70 % of this patients had signs of post-
thrombotic disease with mild chronic venous insufficiency, and 100% of patients with ACT had more forms
of postthrombotic disease.

KEY WORDS: acute thrombosis in the inferior vena cava, anticoagulant therapy, thrombolytic therapy

CPABHUTEJBbHAS OLIEHKA Y®®EKTUBHOCTU AHTUKOATYJISIHTHOM
U TPOMBOJIUTUYECKOM TEPAIIMU Y BOJIBHBIX C OCTPBIM TPOMBO30M
B CUCTEME HUKHEM IOJIOM BEHBI

/. B. Okneii
I'Y «MucTutyT 0011e# u HeoTnoxkHON xupyprium» HAMH Ykpaunnsl, r. XapbkoB, YkpauHna

[IpoBeneno oGcnenoBanue u yedeHue 138 marpieHTOoB ¢ TpomMOO3aMH B CHCTEME HIKHEH IOJIOW BEHBI.
Tpombonutnueckas tepanus (TJIT) B kauecTBe 6a3oBoro merona jedenus Obina npumeHena y 52 (37,7 %)
nanuenToB. M3 Hux y 20 (14,5 %) Obln ocyiiecTBIeH KaTeTep-ynpasisieMblit Tpombonusuc u 'y 32 (23,2 %)
[AaLMEeHTOB OblIa MpUMEHEHa CHUcTeMHas TpomOonutnueckas Tepamus. Y 86 (62,3 %) namueHToB 6a30BBIM
METO/IOM JiedeHusl Obuia antukoarynsiHtHas Tepanus (AKT). B otnanennom nepuone pesyabratel TJIT 3Ha-
yuTensHO npeBocxomaT pes3ynbTatel AKT. V 70 % naumenrtos, nponedennsix TJIT, HaOmroganu B oTnaneH-
HOM TIepHoJie TpU3HaKK mocTTpoMOodaeouTraeckoit 6omesun ([ITDB) ¢ AErKoit CTEMEeHbI0 XPOHMYECKON
BEHO3HOH HexocraroyHocThio (XBH), a y 100 % manuenrtos, nomydaBmmx kypc AKT, ormeuens! Oonee T4-
xenbie hopmbl [ITDE.

K/TIOYEBBIE CIIOBA: octpblii TpoMO03 B CHCTEME HIDKHEH MONOi BeHBI, aHTUKOATyJITHTHAS Tepamnusi,
TPOMOONIUTHYECKAST TEPATTHSI

MOPIBHSJIbHA OUIHKA EOEKTUBHOCTI AHTUKOAT YJISIHTHOR
TA TPOMBOJIITUYHOI TEPAIII Y XBOPUX HA TOCTPHUI TPOMBO3
Y CUCTEMI HUKHBOI IOPOKHUCTOI BEHU

. B. Oxneii
AV «lHCcTHTYT 3aranbHOI Ta HeBigKImaaHoi Xipyprii» HAMH Vkpainu, m. Xapkis, Ykpaina

[IpoBeneno obcrexxeHHs i JikyBanHs 138 mamieHTiB 3 TpoM0O3aMH Yy CHCTEMi HIDKHBOI MOPOKHHUCTOI
BeHn. TpombomitTiana Tepamist (TJIT) B sikocTi 6a30Boro Meroxy JikyBaHHs Oyna 3actocoBaHa y 52 (37,7 %)
xBopux. 3 HUX y 20 (14,5 %) OyB 3xiiicHeHnii kaTeTep-KepoBaHuid TpomOomisuc ta y 32 (23,2 %) marieHTis
Oyrna 3acTocOBaHa CHCTEMHa TpoMOoumiTHIHa Tepamito. Y 86 (62,3 %) mariieHTiB 6a30BMM METOAOM JTiKYBaHHS
Oyna antukoaryisaTHa tepamis (AKT). ¥V BigmameHomy mepioni pesynpraté TJIT 3HaYHO mepeBepIIyIOTH
pesynbratt AKT. ¥V 70 % mnaunienriB, nponikoBanux TJIT, cnocrepiraim y BiflaleHOMY MNeEpiofli O3HAKH
noctTpombo¢neditTnaniit xBopodbu (IITPX) 3 yerkuMm CTyneHeM XpPOHIYHOIO BEHO3HOI HEIOCTAaTHICTIO
(XBH), a'y 100 % mamienTis, kotpi orpuManu kypc AKT, BinzHaueni 6imbm Baxki popmu [TTOX.

KJTFO90BI C/IOBA: roctpuii TpoM003 y CHCTeMi HM)KHBOI IOPO’KHUCTOI BEHH, AHTUKOATYJISTHTHA Tepa-
IS, TPOMOOJTITHYHA Tepartis

© Okley D. V., 2013
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Acute deep vein thrombosis (DVT) in the
inferior vena cava is more than 95% of venous
thrombosis and is often complicated by pulmo-
nary embolism (PE) [1, 2]. In Ukraine, each
year about 260 cases of DVT and its complica-
tions per 100 thousand people with mortality
from pulmonary embolism at the level of 20—
25 % [3, 4]. In addition to a life-threatening
pulmonary embolism, deep venous thrombosis
is a serious consequence of the post-thrombosis
disease (PTD) with severe manifestations of
chronic venous insufficiency (CVI) of the lo-
wer extremities [4, 5]. Subsequent progression
PTD accompanied by the formation of venous
ulcers, which constitute 19,7 % of the etiology
of venous ulcers [1, 6].

Despite the use of different methods of
treatment of deep venous thrombosis in the in-
ferior vena cava, the immediate and long-term
results of their application can not fully meet
the professionals [7—10]. This fact was the basis
for a comparative analysis of the effectiveness
of various methods of treatment of acute deep
venous thrombosis in the inferior vena cava.

In our study, we conducted a comparative
evaluation of the efficacy of thrombolytic thera-
py compared with anticoagulation in patients
with deep venous thrombosis of the pelvis and
lower extremities, and to determine the severity
of chronic venous insufficiency caused PTD.

The purpose of the study is to evaluate the
efficacy of thrombolytic and anticoagulant the-
rapy in patients with deep venous thrombosis of
the pelvis and lower extremities, and to deter-
mine the severity of CVI due PTD, in the long
term.

Work performed as part of the scientific
program of the SI «Institute of General And
Emergency Surgery» NAMS of Ukraine and a
fragment of a comprehensive the research work:
«To develop a differentiated therapeutic, diag-
nostic and preventive tactics in patients with
acute thrombosis of the inferior vena cavay
(Ne state registration 011vV002288).

MATERIALS AND METHODS

The examination and treatment of 138 pa-
tients with DVT of the pelvis and lower ex-
tremities, in 20 cases complicated by pulmo-
nary embolism. Said patients have been applied
to different types of treatment in 52 (37,7 %) —
thrombolytic and in 86 (62,3 %) — anticoagu-
lant therapy.

The examinees were 79 (57,2 %) men and
59 (42,8 %) of women aged 20 to 78 years. Pa-
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tients came for treatment in terms of 3 to
20 days after onset of clinical signs of disease.
Anamnestic prescription thrombosis in 83
(60,1 %) of the patients was 7 or more days.
Under the complex clinical and instrumental
and laboratory examination, including ultra-
sound scanning of and on the testimony of a
radiopaque angiography revealed widespread
acute thrombosis involving the iliac-femoral
and/or femoral-popliteal venous segments. All
patients were identified occlusive thrombi spe-
cified location. 20 patients hospitalized for
DVT, PE is complicated, while 18 (90 %) of
them had sub massive and 2 (10 %) — massive
form of the disease. Patients admitted to hos-
pital with DVT combined with PE, were in a
state of moderate severity.

Thrombolytic therapy as a basic method of
treatment was used in 52 (37,7 %) patients. Of
these, 20 (14,5 %) performed catheter-control-
led thrombolysis (CCT) [11] using the Streptase
at 100 000 units/hour with an average duration
of treatment up to 3 days. The drug was admini-
stered through a catheter inserted in the poste-
rior tibial vein thrombosis affected lower limb.

For systemic thrombolytic therapy (STLT)
[6, 7] in 32 (23,2 %) patients used Strep-
tokinase (100,000 units/hour),  Urokinase
(4400 U/kg/h) and Actilyse (100 mg for
2 hours).

In 86 (62,3 %) patients had baseline treat-
ment anticoagulant therapy (ACT) using low
molecular weight heparin (LMWH), 57 (41,3 %)
and unfractionated heparin (UFH) 29 (21 %)
patients. Low molecular weight (fractionated)
heparin (mainly — Enoxaparin) administered at
a dose of 1mg/kg body weight of the patient
two times per day subcutaneously to a patient
on Warfarin transfer when the target INR. Also
used UFH, which was administered once intra-
venously at a dose of 5000 ED.i then continued
treatment by continuous intravenous infusion at
a daily dose of UFH 20000-35000 units,
ensuring the maintenance of APTT values are
1,5-2 times larger than the original and control-
ling her every 6 hours. The duration of infusion
of UFH was a minimum of 5 days or more,
depending on the performance INR. Patients
treated with ACT, parallel to the prescribed
anticoagulants of indirect action (AlA). The do-
se of these drugs were selected individually
under the control of prothrombin ratio (50—
60 %) or INR (2,0-3,0), and recommended ta-
king AlA for at least 4-6 months in an outpati-
ent setting. In addition to this therapy during the



hospital stay, patients received Movalis, Detra-
lex, Flebodia, Cyclo 3 Fort in standard doses,
use elastic bandages or compression stockings
individualized.

In accordance with the protocol of the study,
all patients were assessed hemostasis prior to
and throughout the hospital treatment period.

Assessment of the immediate results of the
treatment of patients with acute deep vein
thrombosis of the lower limbs and pelvis was
performed with the following parameters:
the dynamics of the regression of clinical
symptoms;
the degree of patency of the venous bed;
the effectiveness of the prevention of pul-
monary embolism;
the type and number of complications as-
sociated with treatment.

Assessment of long-term results of treatment
was carried out in the absence or presence of
clinical signs and PTD indicators such as:

— functional class CVI according to the In-

ternational Classification of CEAP;

— the degree of patency of the venous bed
(partial or complete recanalization) ac-
cording to duplex scanning.

Statistical analysis was performed using a
standard office suite «Microsoft Office XP»
with the application package «Microsoft Excel»
and statistical software for biomedical research
«Biostatistics» (Statistical Graphics Corp.,
USA), Version 4.03 for Windows.

RESULTS AND DISCUSSION

In general, the immediate clinical outcomes
were positive in 83 (74,1 %) patients.

Series «Mediciney. Issue 25

In patients who received CCT, there was a
rapid regression of the main clinical signs of
acute iliofemoral venous thrombosis. By the
end of the first day in these patients significant-
ly reduced bursting pain in the lower extremiti-
es. On the third day of the CCT remained only
mild pain in the limbs, the volume of which
was significantly smaller than the original. On
the 12th day of the clinical manifestations of
the disease were absent.

An ultrasound and angiography in 14 of
20 patients receiving CCT, marked by full and
6 — partial lysis of blood clots. Under STLT
after the first day of treatment start regression
of clinical symptoms was observed in
6 (22,2%), and on the third day— in
14 (51,9 %) patients. At 12 days of the clinical
manifestations of DVT in 22 (83,3 %) patients
were minimal. According to the ultrasound
group STLT complete patency affected seg-
ments there thrombosis in 5 (18,5 %) and
partial — 17 (63 %) patients. In this group,
24 patients (88,9 %) had normalization of he-
modynamics in the pulmonary circulation, and
only 3 patients (11,1 %) were observed mode-
rately pronounced signs of pulmonary hyper-
tension. System-administration of a thromboly-
tic agent was unsuccessful in 5 (18,5 %) pa-
tients. Importantly, treatment of thrombolytic
agents are not accompanied by a clinically sig-
nificant bleeding complications were observed
only subcutaneous hematoma.

The results of anticoagulant and throm-
bolytic therapy in patients with acute venous
thrombosis in the inferior vena cava in the
table.

Table
Comparative evaluation of the effectiveness of anticoagulant and thrombolytic therapy
in patients with acute venous thrombosis
The result of treatment (number of T ACT Total
patients n) STLT ccT LMWH UFH

The treatment 32(23,2%)| 20(14,5%)| 57 (41,3%)| 29(21,0%) 138 (100 %)
Examined the results of Treatment | 27 (84,4 %)| 20 (100 %) | 48 (84,2%)| 17 (58,6 %) 112 (81,2 %)
Positive direct results 22 (81,5%)| 20(100 %) | 32 (66,7 %)| 9 (52,9 %) 83 (74,1 %)

The development of severe chronic 0 0 0 0
venous insufficiency (C5-C6) 3(11,1%) 0 11(229%)| 5(29,4 %) 19 (17,6 %)

Of the 65 patients who received a course of
ACTs in 41 (63,1 %), there was progression of
the thrombotic process. In 12 (18,5 %) patients
had an ultrasound examination revealed signs
of recanalization of the thrombosed veins, and
earlier recanalization was observed in patients
treated with LMWH. In 24 (36,9 %) cases, the
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course of the ACP has not led to a positive ef-
fect of the treatment due to progression of the
thrombotic process. However, in any case for
DVT is not complicated by pulmonary em-
bolism. Conducted a comprehensive treatment
of deep vein thrombosis of the pelvis and lower
extremities prevented the development of pul-
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monary embolism. Recurrence of DVT, no
deaths reported in all groups of patients.

In the long-term in terms from 3 months to
10 years were examined 108 (80,5 %) patients,
of whom 43 (39,8 %) patients received TLT
and 65 (60,2 %) — a course of ACT.

In 20 patients, the treatment of which was
the base of TCS, in the late period showed no
signs of chronic venous insufficiency asso-
ciated with PTD. In the group of 32 patients,
the primary treatment which was to STLT, and
4 marked C1-C2, and 4 — C3-C4 and 3 — C5-
C6 CVI (CEAP). In patients who received
TLT, there was varying degrees (from full to
partial) recanalization of the deep veins by ul-
trasound. In the group of 57 patients who were
treated with LMWH, 12 registered C2-C3 and
10 — and 11 C4-C5-C6 CVI (CEAR). Among
the 29 patients treated with UFH, in 3 marked
C2 in 6 — C3-C4, and 5 — C5-C6 CVI
(CEAP).

Application TLT patients with DVT pelvis
and lower limbs and pulmonary embolism
caused rapid regression or complete elimina-
tion of the major clinical signs of wvenous
thrombosis and pulmonary embolism, while in
anticoagulant treatment in 16 (52,3 %) patients
remained significant clinical manifestations
of CVL.

In 14 (70 %) of 20 patients who received
CCT, there was a complete and in 6 (30 %) —
a partial lysis of blood clots. Under full restore
patency STLT deep vein was observed in
18,5 % and partial — 63 % of patients. The re-
sumption of blood flow in the major tributaries
of the iliac and femoral veins contributed to the
rapid improvement of venous hemodynamics
and eliminate clinical symptoms of DVT. In
the course of the TLT clinically significant
bleeding complications were not recorded, and
subcutaneous hematoma occurred gradually
disappeared without treatment. According to
the results of the late period TLT methods sig-
nificantly outperform the conservative therapy
with anticoagulants. 70 % of patients treated
with TLT had a long-term PTD with mild to
moderate chronic venous insufficiency. In
contrast, all patients who received a course of
ACP marked PTD, with more severe manife-
stations of chronic venous insufficiency ob-
served in those who was treated with UFH and
LMWH are not.

Thus, the use of anticoagulant and throm-
bolytic therapies makes it possible to reduce
the likelihood of PTD and reduce the severity
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of chronic venous insufficiency of the lower
extremities in the long term.

CONCLUSIONS

1. Application of thrombolytic therapy in
patients with DVT pelvis and lower limb
leading to rapid regression or complete elimi-
nation of the major clinical signs of venous
thrombosis. According to the results of the late
period TLT methods significantly outperform
the conservative therapy with anticoagulants.
Thus, only three (6,3 %) patients treated TLT
had a pronounced long-term signs PTD while
treatment with anticoagulants in 16 (52,3 %)
patients remained severe clinical manifesta-
tions of CVI.

2. According to our observations, the re-
gional administration of thrombolytics more
fully and quickly in comparison with systemic
thrombolytic therapy allows you to resume the
blood flow in the deep veins of the pelvis and
lower extremities. Thus, in 14 (70 %) who re-
ceived CCT, there was a complete and in 6
(30 %) — a partial lysis of blood clots. In the
group of patients treated with STLT full re-
covery of deep vein patency was observed in 5
(18,5 %) of 27 patients and partial — in 17 (63
%) patients.

3. The use of ACT has prevented the pro-
gression of the thrombotic process in 41
(63,1 %) patients, of whom 32 (66,7 %) of pa-
tients receiving LMWH and in 9 (52,9 %) —
NFG. In addition, an ultrasound examination,
the earlier recanalization of the thrombosed
veins was observed in patients treated with
LMWH course. In 24 (36,9 %) cases, the
course of the ACP has not led to a positive ef-
fect of the treatment due to progression of the
thrombotic process. However, in any case for
DVT is not complicated by pulmonary em-
bolism.

4. ACT does not remove the blood clots
deep veins of the pelvis and lower extremities,
accompanied by a sustained regression of
clinical signs of DVT and in the long term of-
ten leads to the development of moderate to
severe PTD. However, the ACP may be effec-
tive in preventing pulmonary embolism. When
ACT drugs of choice are the LMWH. These
drugs should be used after the CUT or STLT in
prevention of recurrence of DVT.

Prospects for future research is to study and
compare the effectiveness of methods of re-
gional and systemic thrombolysis in patients
with acute thrombosis in the inferior vena cava.
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QRS COMPLEX DURATION AND CLINICAL FEATURES
OF PATIENTS WITH PERMANENT PACEMAKERS
I. V. Shaninal, D. E. Volkov? D. A. Lopin® N. L. Yabluchansky’

! V. N. Karazin Kharkiv National University, Ukraine
2 Sl «Zaycev V. T. Institute of General and Urgent Surgery NAMS of Ukraine», Kharkiv, Ukraine

125 patients (57 — women, 68 — males) with permanent pacing were examined. Among the indications
for pacemaker installation there were atrio-ventricular block (AV-block) — 77 people (62 + 4 %), sick sinus
node syndrome (SSNS) — 32 patients (26 + 4 %), bradysystolic AF — 8 patients (6 + 2 %). 8 patients with
cardioresynchronization therapy (6 + 2 %) were also included. Average age was 69 + 7 years. The patients
were divided into two groups: first — patients with QRS complex duration under 120 mc, second — QRS
duration complex with more than 120 mc. It was found that QRS complex duration with more than 120 mc is
associated with males and patients with postinfarction cardiosclerosis, heavier functional class of heart failure
and atrial fibrillation. Given the trend towards more clinically significant cardiovascular disease in patients
with a QRS complex duration with more than 120 mc, this group of patients needs optimal therapeutic
management. The results show the feasibility of and prospects for further study of this group of patients.

KEY WORDS: permanent pacing, cardioresynchronization therapy, chronic heart failure

TPUBAJIICTDb QRS KOMIIJIEKCY TA KJITHIYHI OCOBJIMBOCTI ITALIIEHTIB
3 HOCTIMHOIO EJEKTPOKAPAIOCTUMY JISILIIEIO

1. B. Hlanina’, /. €. Boakoé? /. O. Jlonin®, M. 1. Aonyuancexuir’

! XapkiBchKuii HanlioHabHUH yHiBepcuTeT iMeHi B. H. Kapasina, Ykpaina

2 1Y «luctutyT 3aranbHoi Ta HeBiakiaaauoi xipyprii HAMH VYkpainu imeni B. T. 3aitueBa», m. Xapkis,
VYkpaina

Byno mocnimkeno 125 nauientiB (57 — iHOK, 68 — 4YOJIOBIKIB) 3 TOCTIHHOIO €JIEKTPOKAPIIOCTUMY-
nsiiero. Cepest MoKa3aHb O IMIUIAHTAIT eIEKTPOKAPIIOCTUMYIIATOPa OyJI0 MepeicepAHO-IUTYHOYKOBa 0I10-
kaga (AB — Gmokama ) — 77 oci6 (62%) , cunnpom ciabkocti cunycoBoro By3ina (CCCY) — 32 namieHTiB
(26%) , Opanicicromiueckast popma ¢ibpunanii nepencepas — 8 mauieHTiB (6%). Bynn Takox mocimimxeni
8 marieHTiB 3 KapaiopeciHXpoHizipyromielt Tepamieto ( 6%). Cepenniil Bik namieHTiB ckias 69 + 7 pokis. [la-
LieHTH OyNnM PO3ALIeHI Ha JBI IpymH: mepiia — mnarieHTu 3 TpuBaiicTio QRS xomrmuiekcy menmre 120 mc,
npyra — oOinbine 120 mc. Byno BusiBieHo, mo tpuBanictb QRS xomrutekcy Ginbire 120 Mc acomitoBanacs 3
YOJIOBIUOIO CTATTIO , MOCTIH(GAPKTHUM Kap/iOCKIEpO30M, OUIBII BaXXKUM (DYHKIIIOHAILHIM KJIaCOM XPOHIY-
HOI CepIIeBOi HeIOCTATHOCTI Ta QiOpmIIAmil mepeacepap. 3 ypaxyBaHHIM TEHIEHIIT 70 OB KIIHIYHO 3HA-
YYMIAX CEPLEBO-CYAMHHHUX 3aXBOPIOBAHb y MAIli€HTIB 3 TpuBamictio QRS kommiekcy Outpme 120 mc, s
rpyla MauieHTiB NoTpedye ONTHMAIBLHOIO TEPANIEBTUYHOMY MEHEDKMEHTY. Pe3ynbTaT MOKa3yloTh MOXIIN -
BOCTI Ta MEPCIEKTUBH [T MOAATBIIOTO BUBYSHHS ITi€1 TPYIIH MAIi€HTIB.

K/TIOY90BI CJIOBA: nocriiiHa e1eKTPOKapAiOCTUMYIIALIS, KapAiOpeCHHXPOHI3yI0Ya Tepallis, XpOoHi4Ha
cepIieBa HeIOCTATHICTh

NPOJOIKUTE/IBHOCTD QRS KOMILIEKCA 1 K/IMHUTYECKHE OCOBEHHOCTH
MMAOUEHTOB C IIOCTOSAHHOMU JJIEKTPOKAPIMOCTUMYJISIMUEN

U. B. Ulanuna’, JI. E. Bonkoé?, JI. A. Jlonun?, H. H. Aonyuancxkuii’

! XapbKoBcKkuil HarmoHaNbHEIN yHUBepcuTeT nMern B. H. Kapasuna, Yikpanna

2 T'Y «UucTuTyTt 06me# n neoroxuoil xupypruut HAMH Ykpannst umenu B. T. 3aiineBay, r. Xappkos,
VYkpanna

Bruto uccnenoBano 125 marmuerToB (57 — KEHIMH, 68 — MYXKUYHH) C MIOCTOSHHOHW AIIEKTPOKAPIAOCTH-
Mymsued. Cpequ Mmoka3aHUuM K UMITIAHTAIIUH SJIEKTPOKApAHOCTUMYISITOpa OBLIO TIPeIcepIHO-KETyq0IKO-
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Boii Giiokana (AB-6mokana) — 77 uenoex (62 %), cuaapoM ciadoctr cuHycoBoro y3na (CCCY) — 32 na-
mueHToB (26%), Opamucucronmyeckas ¢opma GuOpwuissmu npeacepnuit — 8 mareHToB (6 %). B
TAKXKe UCCIIE0BAHBI 8 MAIIMEHTOB ¢ KApHOPECHHXPOHM3UPYIOLIeH Tepanueit (6 %). Cpenuuit Bo3pacT naru-
€HTOB cocTaBuI 69 + 7 nert. [lanueHTs! ObUIH pa3/eNieHbl Ha JIBE TPYIIbL: MepBas — MAlHUEeHTHI ¢ MPOIOIKH-
TerapHOCTRI0 QRS KoMmutekca MeHee 120 mc, BTopas — Oonee 120 Mc. Bbu1o 00HapyXeHO, YTO MPOAOIIKHUTE-
mpHOCTH QRS KoMmIutexca Gonee 120 Mc acconmupoBanach ¢ MYKCKUM TIOJIOM, MOCTHH(APKTHBIM Kapauo-
CKJIEPO30M, OoJiee TshKeNbIM (DYHKIMOHAIBHBIM KIIACCOM XPOHHYECKOH CepAeYHOH He0CTaTOYHOCTH U (hud-
pwusiuy npeacepanii. C yueToM TEHACHIMU K Oojee KIMHUYECKH 3HAYUMBIM CEpJIeYHO-COCYAUCTHIM 3a00-
JICBAHWSM Y TMAIUCHTOB C MPOAOKHTENbHOCTEIO QRS komutekca 6omee 120 Mc, 3Ta Tpynma ManueHTOB
HYXXJIAeTCSl B ONTHMAJIbHOM TEPANeBTHYSCKOM MEHEMKMEHTe. Pe3yiabTaThl MOKA3bIBAIOT BO3MOXKHOCTH H
MEePCHEKTUBBI JUTsI A TbHEHINIET0 H3yIEHHUS 3TOM TPYIIIBI MAIHEHTOB.

KIIFOYEBBIE CJIOBA: miocTosiHHAsI DIEKTPOKaApAUOCTUMYJISIHS, KapIUOPECUHXPOHU3UPYIOIasl Tepa-
Ysl, XpPOHUYECKAsl Cep/IeuHasi HEJJOCTATOUHOCTh

Permanent pacing is the primary method of CIHD and AH were diagnosed in accor-
treatment of bradysystolic rhythm disturbances dance with the recommendations of the Ukrai-
and medical refractory chronic heart failure nian Association of Cardiology (2007). CHF
(CHF) [1]. stage and FC were assessed in line with the

The effectiveness of pacing is defined by  guidelines of the Ukrainian Association of Car-
the QRS complex duration. For example, a  diology (2012) [5]. Evaluation of AF and its
wide QRS complex is associated with frequent  forms was made according to the Working
hospitalizations and a higher risk of cardiac ~ Group of Cardiac rhythm disorders [7].
death [2-4]. SBP and DBP were measured by Korot-

So far, we haven’t found any publications kov’s method as recommended by the Associa-
containing with comparing clinical conditions  tion of Cardiologists of Ukraine to prevent and
of patients with pacemakers in different QRS  treat hypertension through using tonometer

complex duration. Microlife BP AG1 — 20 after 5 minute rest.
The purpose of this paper is to analyze the ~ The measurement accuracy was 2 mm Hg.

clinical features of patients with pacemakers Electrocardiogram (ECG) was performed

depending on the QRS complex duration. with computer electrocardiograph Cardiolab+

2000 in the early postoperative period (the
MATERIALS AND METHODS third — fifth day after the pacemaker installa-

125 patients (57 — women, 68 — men)  tion). The stimulated QRS complex duration
who underwent permanent pacing therapy were  was measured in leads I, V5, V6 (the average
examined in the department of ultrasound and of three consecutive complexes) with choosing
instrumental diagnosis with miniinvasive inter-  of a maximum value. The measurement accu-

ventions of Sl «Zaycev V. T. Institute of Gen-  racy was 1mc.
eral and Urgent Surgery NAMS of Ukraine». Echocardiography was conducted by the
The average age was 69 + 7 years. ultrasound machine Toshiba. LF, RF, RV sizes

Evaluation was made of the age and sex of  and IVS thickness was measured. EDV and
the patients, the availability of diseases (chro- ESV were calculated by Teichholz’s formula.
nic ischemic heart disease (CIHD) and its EDV = (7 «EDD? /(2,4 + EDD), ESV=(7-
forms — postinfarction cardiosclerosis, stable * ESD? / (2,4 + ESD). LVEF was calculated
angina (I-1V functional classes (FC)), arterial using the formula LVEF = (EDV — ESV)/
hypertension (AH) — 1-3 degrees and stages EDV * 100 %. The measurement accuracy was
1-4), and the presence of clinical syndromes 0,5 mm.

(atrial fibrillation (AF) (paroxysmal, persistent The patients were divided into two groups:
and permanent), chronic heart failure (CHF) — 1 — with the QRS complex duration under
stages I-Ill, 1-1V (FC)). Also, left ventricle 120 mc, 2 — more than 120 mc. The age and

gjection fraction (LVEF), end-diastolic and  sex of the patients, along with the availability
end-systolic volumes, interventricular septum  of diseases, clinical syndromes and functional
(IVS) thickness, left (LA) and right atrium  values were assessed and compared in the se-
(RA), right ventricular (RV) sizes, systolic lected groups.

(SBP) and diastolic blood pressure (DBP) were The data were brought into the Microsoft
estimated. Excel base. For statistical evaluation of the re-
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sults, the parametric criteria (the mean — M,
sd — the average deviation) and nonparamet-
ric ones (absolute (n, the number) and rela-
tive (p, %) units) were used. The probability
of differences between groups was deter-
mined using a non-parametric U — Mann-
Whitney test. The expected result is
determined by levels of reliability p < 0,01 and
p <0,05.

RESULTS AND DISCUSSION

Table 1 shows the distribution of patients
with installed pacemakers into groups accor-
ding to the QRS stimulated complex duration.
The average age of the patients in the groups
was the same (p > 0,05). In the first group the
predominant patients were women, and in the
second — men (p < 0,05).

Table 1

Clinical characteristics of patients with pacemakers

- QRS complex duration
Clinical data Total Under 120 m¢ | More than 120 mc
Age, years (M + sd) 125 69+ 8 69+7
0 F 57 65+9 40 £ 5
Sex(n, %+ sP) M 66 359 605
Postinfarction cardiosclerosis, (n, % + sP) 14 3+1 14 +4*
© _ Total 41 38+9 31+8
Q 2% FCI 10 - 33+9
o PR FC I 19 63 + 15 40+9
T = FC Il 10 37+15 20+7
N FC IV 2 - 7+5
Total 102 83+7 81+4
0 23 14+6 19+4
@ Degree 1 39 26+8 33+5
§ Arterial hypertention g ?? ?8 f g 480f35
5 | (n%=sP) = =
0 23 14+6 19+4
Stage 1 3 7+5 2+1
2 60 38+9 51+5*
3 39 4149 28+5*
Type 1 = - -
. . 2 15 14+6 12+3
Diabetes mellitus, .
(n, %+ sP) Light - - -
' Severity Medium 10 10+6 8+3
Heavy 5 4+3 4+2
Total 95 70+5 78 +4
[ 7 10+6 4+2
Stage A 60 3149 51+5*
3 lIb 25 24+8 19+4
§ | CHF (n,% +sP) Il 3 4+4 2+1
2 | 5 10+6 3+2
% Il 48 66+9 50+7
o FC *
= 1l 29 2148 39+6
o \Y 6 3+3 8+4
Total 40 24+8 34+5
AF (n, % + sP) Paroxysmal and persistent 20 10+6 17+4
Permanent 20 14+6 17+4
Comment:

*p <0,05; ** p <0,01 — the level of significance of differences;

sP — percent average error,
M — mean value,
sd — standard deviation

In the structure of CIHD, the proportion of
patients with postinfarction cardiosclerosis was
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lower in group 1 than in group 2 (p < 0,05).
The distribution of patients with stable angina




in both groups was even. In the first group the
patients with Il and 11l stable angina FC were
predominant. The patients with hypertension
were also divided into groups evenly. The dif-
ferences between the groups in degrees of AH
have not been detected (p > 0,05). There were
less patients with stage 2 hypertension in the
first group and more with stage 3 (p <0,05).
The number of patients with stage 2 hyperten-
sion was prevailing in group 2 (p <0,05). The

Series «Mediciney. Issue 25

proportion of the patients with CHF and AF
was lower in group 1, but the differences were
not significant (p > 0,05). The patients with
type 1 diabetes have not been identified. The
distribution of patients with type 2 diabetes in
both groups was uniform (p > 0,05).

The significance levels of heart rate, systo-
lic and diastolic blood pressure, as well as
echocardiographic parameters in patients with
pacemakers are presented in Table 2.

Table 2

Functional performance in patients with pacemakers

Functional value QRS complex duration
Under 120 mc More than 120 mc

5P, (M- 50, ) ooF 10 s
. Spontaneous 54 +13 50+ 11

HR, (M £ sd, beats/min) Stimulated 69+ 6 69+ 9
EF (M + sd, %) 53+13 50 +10

ESV (M £ sd, ml) 82 + 56 85+ 47
EDV (M + sd,ml) 152 + 64 151 + 46

IVS, (M + sd, cm) 1.15+0.2 12+0.1
LA (M + sd, cm) 45+0.7 43+0.6
RA (M + sd, cm) 43+0.7 44+0,6
RV (M £m sd, cm) 29+06 32+06

Comment:
* P <0,05 — the level of significance of differences

Functional characteristics of patients in
groups did not vary significantly (p > 0,05).

QRS complex duration is estimated as a
useful indicator of ventricular function, in pa-
tients with own rhythm [3] and those with pa-
cemakers [4, 7].

QRS complex widening in patients with
pacemakers, as well as with their own rhythm, is
associated with the higher prevalence of comor-
bid conditions. CHF severity and consequent
increase in the frequency of hospitalizations
were showed by Shukla [2]. In our study, CHF
also proved to be more serious in patients in
QRS complex duration with more than 120 mc.
The high rate of occurrence of permanent atrial
fibrillation in patients with widened QRS comp-
lex [9, 10] is reflected in our work.

The relationship between QRS complex du-
ration and the changes in the functional para-
meters in patients with pacemakers has been
studied to a much lesser extent. The decrease
in SBP in QRS complex widening patients
with pacemakers was showed by Young J. H.
et al. Sumiyoshi et al. associated the lower
LVEF and LV EDV in patients with pace-
makers with QRS complex widening, which is
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confirmed by other studies. Our research has
found no significant differences in terms of
echocardiography in patients with pacemakers
in different rates of QRS complex duration.

The fact that there is no statistically signifi-
cant differences in most clinical parameters in
patients with pacemakers in different rates of
QRS complex duration is positive. The higher
prevalence of postinfarction cardiosclerosis,
CHF FC, AF in patients with QRS duration
with more than 120 mc and their sex dif-
ferences should be taken into account in the
course of therapeutic management after the pa-
cemaker installation.

CONCLUSIONS

1. QRS complex duration is associated
with clinical features of patients with perma-
nent pacemakers. Among the patients with
QRS complex duration with more than 120 mc
vs that under 120 mc, predominant are males
and patients with postinfarction cardiosclero-
sis, heavier functional class of chronic heart
failure and atrial fibrillation.

2. Patients with QRS duration more than
120 mc require thorough therapeutic management.
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It seems appropriate to undertake a further permanent pacemakers, taking into account

clinical insight into features of patients with QRS complex duration.
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EFFICACY OF CORMOBID OCTEOARTHROSIS
WITH ARTERIAL HYPERTENSION CONTROL CONSIDERING
THE TYPES OF ORTHOSTATIC REACTIONS AND
CARCADIAN PROFILES OF ARTERIAL PRESSURE

I. V. Soldatenko, N. V. Lysenko, O. E. Tomina, V. L. Kulyk
V. N. Karazin Kharkiv National University, Ukraine

Clinical peculiarities, heart rate variability and effectiveness of comorbid osteoarthrosis with arterial hy-
pertension control considering the types of orthostatic reactions and circadian profiles of blood pressure were
established. In patients with comorbid osteoarthrosis with arterial hypertension all three types of systolic and
diastolic blood pressure orthostatic reactions with the prevalence of hypertensive were observed, and all of
four types of diurnal profiles — with a prevalence of non-dipper on systolic blood pressure and dipper for
diastolic. The detrimental types of arterial pressure orthostatic responses were observed in 12 % of systolic
and in 15 % of diastolic type in patients with comorbid OA with AH then with isolated one. Migration regula-
rities of blood pressure orthostatic reactions in patients with comorbid osteoarthrosis with arterial hypertensi-
on on the stages of therapy were revealed and it was determined that migration of systolic blood pressure was
higher into the hypertensive type, diastolic — into hypotensive. It was determined that comorbid with arterial
hypertension osteoarthrosis had no effect on baseline indexes of heart rate variability, but affected the reac-
tions on orthostasis. In the management of patients it should be taken into account that in hypotensive and iso-
tensive of orthostatic reactions, dipper and night-peaker circadian profiles of systolic blood pressure and
night-peaker profiles of diastolic blood pressure require more intensive antihypertensive therapy. In studied
clinical signs and heart rate variability indices statistically significant criteria of arterial hypertension comor-
bid with osteoarthrosis efficacy control were patients age and sympatho-vagal balance ratio.

KEY WORDS: hypertension, osteoarthrosis, comorbidity, orthostatic reactions, circadian profile, blood
pressure

E®EKTUBHICTh KOHTPO.JIIO KOMOPBIJTHOI 3 OCTEOAPTPO30M .
APTEPIAJILHOI T'IITEPTEH3II 3 YPAXYBAHHSM THUIIB OPTOCTATUYHMX PEAKIINA
I JOBOBUX ITPOPLIIIB APTEPIAJIBHOI'O TUCKY

I B. Conoamenko, H. B. /lucenko, O. €. Tomina, B. JI. Kynuk
XapkiBchKuii HanioHabHKUH yHiBepcuTeT iMeHl B.H. Kapasina, Ykpaina

BcranoBieHi KITiHIYHI 0COOIUBOCTI, BapiaOebHICTh CEPIIEBOT0 PUTMY i €EeKTHBHICTH KOHTPOIIO KOMOP-
011HOI 3 0CTE0aPTPO30M apTepiaNbHOI TIMEPTEeH311 Y 3aJI€KHOCTI Bi/l THITIB OPTOCTATUIHHX PEAKIIH 1 JOOOBUX
mpodimiB apTepiadbHOro THCKY. Y XBopHX Ha KoMopOimHy 3 OA Al crocrepiraiucst Tpu TUIU Op TOCTATHY-
HUX peakniif apTepiaJbHOrO TUCKY 3 MEPEeBaKaHHSAM TINEPTEH3UBHOIO 32 CUCTOIIYHUM (47 %) 1 JiacTONIYHUM
(44 %). HectipusTiiuBi TUIIM OPTOCTATHYHHX PEAKIIiH apTepiaibHOro THCKY 3ycTpidamucs Ha 12 % mo cucro-
miyHOMY 1 Ha 15% Mo miacToniuHOMY HacTilne y XBOpHX Ha komopOimHy 3 OA Al, HX Ha i307bOBaHy.
BusiBneno, o y XBopux Ha KOMOPOiIHY 3 OCTE0aTpO30M apTepiaibHy TIIepTeH31I0 CIIOCTEPIiranucs TPH TUITH
no6osux mpodidiB cucTomivHOro aprepianpHoro Tucky (dipper, non-dipper, night-peaker) 3 mepeBakaHHsIM
non-dipper (43 %) Ta BCi oThpu THIH NOGOBUX TpodimiB miacromignoro 3 mepesakamusm dipper (52 %).
BusiBneHi 3aKOHOMiIPHOCTI Mirpallii OpTOCTATHIHHX PeakIliii apTepialbHOro THCKY Y XBOPUX HA KOMOPOiHY 3
0CTE0apTPO30M apTepiaibHy TINEPTEH31I0 Ha eTamax Teparii Ta BCTAHOBJIEHO, IO MIrpaimis CHCTOJIYHOTO
apTepiaTbHOTO THCKY OUTBIIOI MIpOIO BiOyBaslacs y TiMEpTECH3UBHUM THII, TiaCTOIIYHOTO — Y TiIOTEH3UB-
Huil. BcTaHOBIEHO, 0 KOMOPOIMHICT apTepialbHOI TimepTeH3ii 3 0cTeoapTPO30M HE BIUTMBANIA Ha BHUXIIHI
MTOKa3HUKH BapiaOeNbHOCTI CEepIeBOro pUTMY, ajie U [[bOMY MTOPYIIyBaja peakilii Ha OpTocTas. Y MEeHEeIK-
MEHTI XBOpHX Ha KOMOpPOiAHY 3 OCTE0apTpO30M apTepialibHy TiNepTEeH3iI0 HEOOXiTHO BPaxoByBaTu Te, IO
TIpY TINOTEH3MBHIN Ta 130T€H31BHIM OPTOCTAaTHYHUX peakiix, dipper Ta night-peaker 1o6oBux mpodissix cuc-
TOJIIYHOTO apTepiaJbHOr0 THCKY Ta night-peaker miacTomigyHOro — HeoOXigHA OiNBII iIHTEHCHBHA aHTHTINEp-
TeH3uBHa Tepamid. Cepex CyKylmHOCTI BUBUCHMX KIIIHIYHMX O3HAK 1 TIOKa3HWKIB BapiaOeNbHOCTI CepleBoro
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PUTMY CTAaTHCTHYHO 3HAYMMHUMH KpUTEpisiMu epekTuBHOCTI KOHTpommo AT y XBopux Ha KOMOpOiIHY 3 ocTeo-
apTpO30M apTepialibHy TiNepTEeH3il0 BUSABHIMCS BIiK XBOPHX Ta CIHiBBiJIHOIICHHS CHMIIATO-BAarajbHOTO
OayaHcy.

KJIFO490BI C/IOBA: aptepianbHa TinepTeHsis,, 0cTeoapTpo3, KOMOPOiIHICTh, OPTOCTATHYHI peakiiii, 10-
60Bi rpodii, apTepiaTbHAN TUCK

3®PEKTUBHOCTH KOHTPOJISI KOMOPEHUIHOM C OCTEOAPTPO30M
APTEPUAJILHOM 'MIIEPTEH3UH B 3ABUCUMOCTH OT TUIIOB OPTOCTATUYECKHX
PEAKIIU U CYTOUYHBIX TPO®UJIEN APTEPUAJIBHOI'O JTABJIEHMS

HU. B. Conoamenxo, H. B. Jlvicenko, E. E. Tomuna, B. JI. Kyauk
XapbKoBCKuU HalmoHanbHbI yHUBepcuTeT uMeHu B. H. Kapasuna, Yxpauna

YcraHOBIIEHBI KIMHUYECKHE 0COOCHHOCTH, BapHaOEIbHOCTh CEPJIeUHOro puTMa U 3(PPEKTUBHOCTh KOHT-
poJIst KOMOPOUIHON C OCTE0aPTPO30M apTEepPUALHON T'MIIEPTEH3UH C YYETOM THUIIOB OPTOCTATHUECKHUX Peak-
LM U CYTOYHBIX poduIieli apTepruaibHoro JaBieHus. Y O0JbHBIX KOMOPOUIHOW C OCTE0apTpO30M apTepHua-
JILHOW THIIEpTEeH3Mel HAOII0AIMCh TPH THITA OPTOCTATUYECKUX PEaKIMi apTepHaIbHOTO AaBJICHHS C Mpeod-
JIalaHAEeM THUIIEPTEH3UBHOW 1o cucronudeckoMmy (47 %) u nmacronmdeckomy (44 %). HeGnaronpusitHbie
OpPTOCTaTUYECKHE PEaKIUK apTepUaTbHOrO AaBICHHUS BCTpeyauCch Ha 12% dalle 1mo CUCTOIUYECKOMY apTe-
pHaIbHOMY JaBJIEHUIO U Ha 15 % 1o quacToanyeckoMy y O0JIbHBIX KOMOPOHIHOM C OCTE0apTPO3OM apTepua-
JILHOW THUIEPTCH3HMEH, YeM C H30JMPOBAHHOW. Y OONBHBIX KOMOPOHIHOH C OCTE0apTPO30M apTepHaIbHOM
TUNEepPTEeH3Uel HaOI0AINCh TPU THUIA CYTOYHBIX HPOQHUIIEH CHCTOINYECKOr0 apTepUallbHOrO JABJICHUs C
npeobiananuem non-dipper (43 %) u Bce deThipe auacronuyeckoro ¢ npeodmamanuem dipper (52 %). Boiss-
JIEHbI 3aKOHOMEPHOCTH MHTIPAlMM OPTOCTATUYECKUX PEaKLUil apTepualibHOrO JaBleHUS Y OOJbHBIX KOMOP-
OUZHOW C OCTE0apTPO30M apTepHAIBbHON TMIIEPTEH3MEH Ha dTanax Tepanuyd U YCTaHOBJICHO, YTO MHUIpPALHs
CHCTOJIMYECKOTO apTEepUaIbHOTO AaBJICHHUs B OOJNbILEH CTENEHU MPOMCXOANIA B TMIIEPTEH3UBHBIA THII, Ana-
CTOJIMYECKOI0 — B TUIIOTEH3UBHBIH. YCTAHOBJICHO, YTO KOMOPOMAHOCTH apTepHaJbHON THUIIEPTEH3UEH C
0CTE0apTPO30M HE BIIMSUIA HA HCXO/IHBIE [TOKA3aTeNN BApUAOEIbHOCTH CEPIICYHOr0 PUTMa, HO IIPU 3TOM Hapy-
majga ee peakuuu Ha oprtoctas. [Ipu BeneHuM GONBHBIX KOMOPOHIHOH C OCTE0apTPO30M apTepHaIbHOW TH-
MEPTEH3UH C TUIIOTEH3UBHOM, U30TEH3UBHOI OpTOCTaTHYECKUMHU peakiusamu, dipper u night-peaker cyrounsi-
MU TPOGUISIMHA CHCTOJIMYECKOTO apTepUalibHOTO JaBiieHns U night-peaker AnacTonM4ecKoro peKOMeH1yeTcs
0o0JieM MHTEHCHUBHASI aHTUTHIIEPTEH3UBHAs Tepamnust. Cpelr COBOKYITHOCTH U3yYCHHBIX KIIMHUYECKHUX MPHU3HA-
KOB U NIOKa3aTesiell BapuabelbHOCTH CePJIeUHOr0 pUTMa CTATUCTUYECKU 3HAYMMBIMU KPUTEPUSIMH dPPEKTUB-
HOCTH KOHTPOJIsSI apTEPUAIILHOTO JAaBJICHHS Y OONBHBIX KOMOPOHIHOW C OCTE0apTPO30M apTepUalibHON TUIep-
TEH3eH 0Ka3aJHCh BO3PACT OOJBHBIX M COOTHOIIEHHE CUMIIATOBArajbHOTO OallaHca.

K/IFOYEBBIE CJ/IOBA: aprepuanbHas THIIEPTEH3Us, OCTE0aPTPO3, KOMOPOUIHOCTh, OPTOCTATHYECKUE
peakIyy, CyTOYHBIE PO UITH, apTepHUaIbHOE JaBICHUE

Problem of comorbidity becomes more im-  found in the literature in spite of the problem
portant in the patients managements and its actuality.
actuality is raising especially for arterial hyper- Target. To define the cormobid osteoarth-
tension (AH) and osteoarthrosis (OA) [1-3]. rosis with arterial hypertension control efficacy
Increase of morbidity with age, common risk  considering the types of orthostatic reactions
factors and pathogenic mechanisms [4-7], and and diurnal profiles of arterial pressure.
also possibility of mutual aggravation lead to
worsening of patients quality of life and to MATERIALS AND METHODS
economic losses of State as a result. 111 patients: 31 men and 80 women
Investigation of orthostatic reactions (OR) (58 £ 11 years old) who have been consulted at
of blood pressure (BP) [8-11], diurnal profiles  the Kharkov city clinics Ne6 during 2007—
(DP) of BP [12, 13] and heart rate variability 2010 years were included to the current study.
(HRV) [14, 15] reflects the degree of stresses 98 (88 %) patients were diagnosed with AH
in the regulatory systems which play an im- including 26 with mild (26 %), 49 with moder-

portant role in AH and OA pathogenesis. ate (51 %) and 23 with severe (23 %) rates.
The data of BP control efficacy in patients Stage | of AH was diagnosed in 11 (11 %) pa-
with comorbidity of OA with AH and depen- tients, stage Il — in 71 (73 %), stage Il — in

ding on the type of OR and DP of BP were not 16 (16 %). 56 patients were with chronic heart
48



failure (HF) of I and Il A stages (I — in 31
(55 %) and Il A—in 25 (45 %)) by classifica-
tion of Strazhesko-Vasilenko. The I-st func-
tional class of HF was diagnosed in 25 patients
(45 %), I — in 31 (55 %) according to the
NYHA classification. OA was diagnosed in 58
patients (52 %) including 32 (58 %) with Il
stage (58 %) and 26 (42 %) with IlI, the I-st
stage of OA was not detected.

The work deals with the estimation of the
effectiveness of control of arterial hypertension
and osteoarthritis comorbidity depending on
types of orthostatic reactions and diurnal pro-
files of blood pressure.

45 patients of total 111 were examined with
comorbidity of AH and OA (observation
group — AH + OA), 53 with isolated arterial
hypertension (first comparison group — 1AH)
and 13 — with isolated OA (2nd comparison
group — IOA). Control group (CG): 36 mostly
healthy individuals of the same age as the pa-
tients in the observation group.

The criteria for involving to the study were:
AH of 1, 2 and 3 rates of I-1ll stage and pri-
mary OA. Exclusion criteria from the study
were: myocardial infarction, unstable angina,
stable angina of 1V functional class, stroke in
history card, arterial fibrillation, implanted
pacemakers, severe arrhythmias and conduc-
tion of the heart, HF llb-IIl stage, I11-1V func-
tional class HF by NYHA, diabetes mellitus,
obesity of IlI-1V rate, chronic respiratory dis-
ease, ulcer disease, thyroid disease, IV stage
joints injury radiographycally by Kellgren-
Lawrence classification.

The diagnosis of AH was verified according
to the Ukrainian Association of cardiologists of
the prevention and treatment of arterial hyper-
tension recommendations (2008). The diagno-
sis of OA was stated according to the Associa-
tion of rheumatologists of Ukraine and the As-
sociation of orthopedists, traumatologists of
Ukraine recommendations (2004).

AP measurement was done early in the
morning according to Korotkov method by
Microlife BP AG1-40 blood pressure monitor
in clinostasis after 5-minutes rest and in
3 minutes after transfer to orthostasis. During
orthostatic sample procedure increase of sys-
tolic and diastolic AP in 5 and more mm Hg
was classified as hypertentional OR, decrease
of systolic and diastolic AP in 5 and more mm
Hg — as hypotentional OR, change of systolic
and diastolic AP not more than 5 mm Hg — as
isotensive OR.
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DPAP was done with the help of cardiog-
taphic complex «CARDIOSENSE». According
to the results of the investigation DPAP was
estimated after the level of their night decrease
(LND): 1 — over-dipper — LND > 20 %, 2 —
dipper — 10% <LND <20%; 3— non-
dipper — LND < 10 %; 4 — night-peaker —
LND < 0 %.

HRV was defined with the help of electro-
cardiograph «CARDIOLAB». For HRV analy-
sis ECG was registered in other standard al-
lotment consequently in clinostasis and or-
thostasis (HRV sample for orthostasis). Spec-
tral analysis of HRV was done with the help of
Fourier quick transformation. The spectrum
total power (Total power — TP, mc?) and pro-
portion of sympathetic balance (Low Frequen-
cy/High Frequency — LF/HF) were studied.
The sample of metronomized breathing was
performed, the respiratory rate was defined
individually for each patient in proportion:
inhale (3 seconds) — exhale (4 seconds).
Average 5 minutes of 7-minutes monitor ECG
record were treated.

The AH therapy was based on the Ukraini-
an Association of cardiologists recommenda-
tions, OA — on the Association of rheumatolo-
gists of Ukraine and the Association of ortho-
pedists, traumatologists of Ukraine recommen-
dations.

Before the beginning of the therapy the pa-
tients in all groups were categorized into sub-
groups according to OR of SAP type and OR
of DAP type into: hypertensive, isotensive, hy-
potensive types of OR. Before the beginning of
the therapy the patients in all groups were ca-
tegorized into subgroups according to DP of
SAP type and DP of DAP type into: with DP,
dipper, non-dipper, over-dipper and night-
peaker.

The patients were examined before the
therapy, after 2 weeks, 1, 3, 6 and 12 months
from the beginning of the therapy.

The received results were processed after
database formation in «Microsoft Excel 2007».
Statistic procedures were executed with the
help of the programs «Microsoft Excel 2007»,
«Mathcad 14.0». The Mann-Witney criterion
was used for statistical estimation of the re-
sults. In defining the differences between the
groups authenticity the confidential intervals
95 % and 99 % were used. The features inci-
dence studied was indicated in percentage, ave-
rage errors of the percentage were indicated in
the tables by V. S. Genes.
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RESULTS AND DISCUSSION

Cormobid OA with AH
son with isolated one was characterized by

in compare-

more prominent frequency of occurence
and more severe manifestations of HF
(table 1).

Table 1

Clinical charactristics of the patients with AH+OA and IAH taking into account age, sex,
level and stage of the disease (% * Sp), M  sd)

. Groups of the patients
Indices AH+OA IAH
total 46+9 54+9
Number of the men 27+8 36+9
patients
women 73+8 64 +9
Age, years (M+sd) 58 + 11 58 + 11
1 207 32+8
t,fo'S“)AH 2 56+ 10 1518
o 9P 3 2%+8 B+7
I 7+4 15+6
?ﬁ??{ AH I 69+ 8 7647
ok 9P I 2%+ 8 9+5
Stage 0 29+8 48+ 9
HF I 47 +9 43+9
(%= Sp) A 24 +8 9+5
FC of HF I 76+8 89+6
(%= Sp) I 24+ 8 11+6
| - -
?,}af‘?sg; OA I 5649 .
- I 44+9 _

All three types of OR of SAP with hy-
pertensive prevalence were observed in
groups AH + OA and IAH. Hypotensive type
of OR of SAP was found more frequently in
the group AH+OA, isotensive — in the group
with TAH. In the group with IOA the pati-
ents with isotensive type of OR of SAP
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Fig. 1. Frequency of occurance of OR
of SAH in the limits of defined groups
AH+OA, IAH, IOR and HC
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dominated (fig. 1).

In all comparative groups including the
group with HC all three types of OR of DAP
with hypertensive prevalence were observed.
Hypotensive type of OR of DAP was observed
more frequently in the group AH + OA,
isotensive — in the group 1AH (fig. 2).
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Fig. 2. Frequency of occurance of various types
of OR of DAP in the limits of defined groups
AH+O0A, IAH, IOA and HC



Regardless all types of OR of SAP and OR
of DAP under AH + OA the level and stage of
AH, functional classes and stages of HF were
higher. Three types of DP of DAP with non-
dipper prevalence were observed. Night-peaker
were found more frequently in the group
AH+OA, dipper — in the group IAH. Over-
dipper was not found in any group (fig. 3).

All three types of DP of DAP with dipper
prevalence were observed in the groups
AH + OA and 1AH. Non-dipper was observed
more frequently in the group AH + OA and
night-peaker and over-dipper — in the group
IAH. In the group 10A dipper and non-dipper
were found with the same frequency (fig. 4).
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Fig. 3. Frequency occurance of various types
of DP of SAP in the limits of defined groups
AH+OA, IAH and IOA
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Combination of detrimental DP of SAP and
DP of DAP were observed more frequently
(7 %) in patients with cormobid OA with AH
than with isolated AH.

HRV was identically low in the groups
AH + OA and IAH than in the groups IOA and
HC before the beginning of TR therapy. Cor-
relation LF/HF was greater under AH + OA,
than under TAH, TIOA and HC. Improper reac-
tion was observed in the group AH + OA be-
fore the beginning of therapy, in the groups
TIAH and TIOA — the reaction on orthostasis
was proper. In three comparison groups proper
reaction on metronomized breathing was ob-
served (table 2).
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Fig. 4. Frequency occurance of various types

of DP of DAP in the limits of defined groups
AH+OA, |AH and IOA

Table 2
TR and LF/HF (M + sd) in the limits of defined groups AH+OA, IAH, IOA, HC
- Groups of patients
HRV indices Samples AH+OA IAH IOA HC
clinostasis 1301,3 £ 1011 1369 + 927,8 1423,6 +£1131,1 2120 + 1674
TR mc2 orthostasis 1313,1 £ 1046,6 1300 + 929,2 1358 + 963 1850 + 1298#
MEONOM. | 180 4 1731 5% | 23041+ 1689,1# | 35138 +2534# | 3580 + 2107#
breathing
clinostasis 3+1,8 24+17 26+17 12+1,2
LF/HF, ortostasis 5 + 3,5# 4,2 + 3 47 + 4 1# 5,3 + 1,5
dimentionless metronpm. 3.9+ 3,2 4,6+ 3,64 4.2 + 3 4.9 +1 28
breathing

Note:

#p< 0,05, # p < 0,01 — between indises inside the groups on the corresponding stages of the investigation

Adequate control of AP led to the improve-
ment of HRV indices in patients with regenera-
tion of proper reactions on orthostasis. In the
groups AH + OA, IAH, I0A in patients with
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various types of OR and DP of SAP and DAP
no essential differences in HRV indices were
found (p > 0,05). The output SAP in patients
with AH+OA was higher, than in patient with
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IAH (p > 0,05). Efficacy control of SAP under
AH + OA was lower than under IAH. The out-
put DAP under AH + OA was higher than un-
der TIAH (p > 0,05), while therapy was simi-

larly effective in both groups (p > 0,05). SAP
and DAP lowered consequently in 24 % and
18 % in the group AH + OA, in 22 % and 18 %
in the group IAH in 12 months (table 3).

Table 3

Changes of SAP and DAP on the stages of therapy in groups of the patients AH+OA and IAH (M £ sd)

Groups of patients
Stages of therapy AH+O0A IAH

SAP DAP SAP DAP
To 2 weeks 175+ 14 100 £ 11 166 + 13 99+12
2 weeks 160 £ 16 90+9 140 £ 10 85+ 12
1 month 148 £10 86+ 10 134 £ 11* 84+ 11
3 months 138£6 83+ 11 140 £ 10 85+ 11
6 months 134 +£8 82+8 132+9 82+6
12 months 133 £ 7# 82 + 9# 130 £ 9* 8117

Note:

*p < 0,05, — in current indices inside the group AH + OA and IAH against baseline indices;
#p<0,05, #p<0,01 — between the indices in the groups on the corresponding stages of the investigation

Comorbidity of AH with OA influenced the
baseline level of AP in patients with all types
of OR of SAP and OR of DAP. SAP was more

effectively  controlled in patients with
hypertensive than with hypotensive and isoten-
sive types of OR of SAP.

DAP was more effectively controlled in the
patients with hypertensive and hypotensive
types of OR of SAP under AH + OA and with
all types of OR of SAP under IAH. SAP was
more effectively controlled in both groups of
patients with hypertensive type of OR of SAP
and DAP — in both groups of patients irres-
pective the type of OR of DAP. Comorbidity
of AH with OA did not essentially influence
the baseline level of AP under any type of DP
of AP. The AP control efficacy was higher in
patients with non-dipper DP of SAP, with
dipper, non-dipper and over-dipper DP of DAP
and lower — with dipper and night-peaker DP
of SAP and night-peaker DP of DAP.

Corresponding to the analysis of the
publications comorbidity of AH with OA
occurs in 48-65% cases [16], which is
confirmed by the results of our investigation.
We did not find any information about the
investigation of AP efficasy control in the
patients with AH + OA and IAH depending on
DP of SAP and DP of DAP in the literature,
thus, the results of our investigation are new.
Moreover, as for the results, received by us the
AP control was effective in both groups
AH+OA and IAH, it occurred different for
SAP and DAP and was connected with the
types of DP of SAP and DP of DAP. More low
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control efficacy of SAP in comparison with
DAP can be explained by lower influence of
antihypertension therapy on the level of DAP
[17]. Identical control efficacy of SAP and
DAP which should be taken into account in
patients with non-dipper DP of SAP and lower
of DAP — in dipper and night-peaker can be
considered as different influence of DP of SAP
on the chronobiology of SAP and DAP which
is necessary to take into account during the
patients management. Though control efficacy
of SAP and DAP in patients with DP of DAP
dipper, non-dipper, over-dipper and lower
DAP — in night-peaker can be considered as
more severe course of cormobid AH with OA
and isolated AH with the data of DP of DAP
which should be taking into account during the
patients management.

CONCLUSIONS

1. Comorbid OA with AH in comparison
with isolated one is characterized by high fre-
guencies of more severe stages of AH and HF
(15 %). The detrimental hypotensive type of
OR of AP was found in 12 % in SAP in 15 %
in DAP more frequent in patients with AH
cormobid with OA than with isolated one.

The detrimental night-peaker DP occurred
in 16 % in SAP, but non-dipper — in 20 % in
DAP more frequent in patients with AH com-
orbid with OA than with isolated one. The
comorbidity of AH with OA in patients with
various types of OR and DP of AP did not
authentically lower the indices of HRV but led
to their reaction on orthostasis disruption.
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2. Therapy in the way of standard schemes of OR, dipper and night-peaker DP of SAP and
of antihypertensive preparations provided night-peaker DAP need more intensive
the AP effective control in patients with  antihypertensive therapy. Adequate control of
AH comorbid with OA with AP hypertensive AP in patients with AH comorbid with OA
type of OR with non-dipper DP of SAP and promoted the improvement of HRV indices
dipper, non-dipper and over-dipper DAP.  with proper reaction on orthostasis rege-
Patients with hypotensive and isotensive types  neration.
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THE ROLE OF MODERN MEDICAL IMAGING TECHNOLOGIES
AT DISTANT RADIATION THERAPY PLANNING

V. P. Starenkiy
State Establishment «Kharkiv S. P. Grigoriev Institute for Medical Radiology of the National Academy of
Medical Sciences of Ukraine», Kharkiv, Ukraine

The possibilities of use of modern multimodal imaging technologies during the distant radiation therapy
treatment planning are analyzed. The conditions for carrying out of different modality tomography research
for needs of treatment planning are determined. The issues of informativity of the hybrid images for target vo-
lume finding are considered.

KEY WORDS: distant radiation therapy, radiation treatment planning, target volume, multimodal imag-
ing, image fusion, computed tomography, positron-emission tomography, magnetic resonance tomography

POJIb CYYACHUX TEXHOJIOTI'T MEJUYHOI BI3Y AJIIBAILIT
Y INIAHYBAHHI JUCTAHIIMHOI TIPOMEHEBOI TEPATII{

B. II. Cmapenvkuii
Y «lucruryt meanunoi pagionorii imeni C. I1. I'purop’eBa HAMH VYkpainm», M. XapkiB, YkpaiHa

[IpoanaiizoBaHi 0COOJIMBOCTI 3aCTOCYBaHHS Cy4acHHX TEXHOJIOTiIH MYyJIbTUMOJAAIBHOI TOMOrpadivHoi Bi-
3yastizaii B npoleci IiaHyBaHHs TUCTaHILIHHOI MpOMeHeBoi Teparlii. Bu3HaueHi yMOBU NMPOBEIECHHS TOMO-
rpagiuHUX JOCIIKEeHb PI3HOT MOJAILHOCTI /ISl IIJIeH TIaHYBaHHS MPOMEHeBOol Teparii. Po3risiHyTi muTaHHs
iHpOpMaATUBHOCTI TIOPUIHUX 300paXKEeHb IPH BU3HAUCHHI 00’ €MIB MiIIICHI.

KJIFO490BI C/IOBA: nucranuiiiHa npoMeHeBa Tepallisi, IUIaHyBaHHs IIPOMEHEBOI0 JIIKYBaHHsI, 00’ €M Mi-
LIEHI, MyJIbTUMO/IAJIbHA Bi3yallizallisi, 37UTTS 300pa)keHb, KOMIT I0TepHa ToMorpadisi, IO3UTPOHHO-EMICiiiHa
ToMorpadisi, MarHiTope3oHaHCHa ToMorpadis

POJIb COBPEMEHHBIX TEXHOJIOT U1 MEI[I/I!II/IHCKOI‘/‘IuBI/BYAJII/If%AIII/II/I
B IINTAHUPOBAHUH JJUCTAHIHMOHHOU JIYYEBOU TEPAIIUN

B. I1. Cmapenbvkuit

I'Y «acturyt menumnuackoit paguonormu umenu C. I1. I'puropreBa HAMH Yxkpanssr», r. XapbKoB,
VYkpavHa

[IpoaHanu3upoBaHbl BO3MOXKHOCTH TPHUMEHEHUs] COBPEMEHHBIX TEXHOJIOTMH MYIbTHUMOAAJIBHOW TOMO-
rpaduyecKkoll BU3yalM3alMy B MPOIECCEe MUIAHUPOBAHUS JUCTAHIMOHHON NydeBoi Tepamuu. OmnpesencHbl
YCIIOBUS MIPOBEICHUSI TOMOTrpapUUIeCKHX UCCISOBAHUI PA3IUYHON MOAAIBHOCTH JJIsI LeIel TUIAaHUPOBAHMUS
Jy4eBOU Teparuu. PaccMOTpeHbl BOMPOChl HH()OPMATUBHOCTHA THOPHIHBIX M300paXKEHHI TPU OMpeIeTIeHUN
00bEMOB MUIIICHH.

K/TIOYEBBIE C/IOBA: nucTaHIMOHHAS JIydeBast Tepanws, IDTAaHUPOBAaHUE JTyIEBOT0 JICUCHHUS, 00heM MU-
LICHH, MYJIbTUMO/IaJIbHAs BU3YAIU3aLHsl, CIIMIHIE N300paKeHHH, KOMIIbIOTepHAs ToMOrpadusi, O3UTPOHHO-
SMHUCCHOHHAs TOMOTpadusi, MArHUTOPE30HAHCHAS TOMOrpadus

Modern imaging technologies are playing  fundamental changes in approaches to planning
an increasingly important role in ensuring the and implementation of modern radiotherapy
quality of radiation therapy preplanning and (RT). The transition from traditional planar
realization of radiation treatment. Without medical images to volumetric tomographic
exaggeration, we can assume that the develop- imaging of the body structure caused the need
ment of methods of medical imaging has led to  to rethink the principles of radiation semiotics,

© Starenkiy V. P., 2013
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reconsider pathomorphological characteristics
of tumor processes, which could not affect at
the strategy of modern radiation treatment.

Now three-dimensional (3D) computer to-
mographic imaging of different modalities is
not only the source of anatomical and topologi-
cal information about the degree of the preva-
lence of tumor process and its boundaries, but
it is a necessary methodological and technolo-
gical basis of all phases of modern three-
dimensional conformal radiotherapy (3D-CRT)
[1, 2]. However, the determination of the place
of each of the imaging techniques and the pros-
pects for its use for technological improvement
of the radiation treatment is always a relevant
task. This is primarily due to the permanent de-
velopment of imaging technologies themsel-
ves: they become not only more clinically
informative, but also provide new unique me-
thodological and technical capabilities for dis-
tant radiation therapy (DRT) and other treat-
ments for which the use of volumetric anato-
mical imaging is necessary.

The purpose of this work is analytical review
of information about the possibilities and limita-
tions of use of the modern medical imaging tech-
nologies from viewpoint of improving the quality
of distant radiation therapy planning (DRTP).

The use of visual information for DRTP

During the DRTP the anatomical-clinical
and topological analysis of previously obtained
radiologic diagnostic images is done. These
images allow define (fig. 1): Gross Tumor Vo-
lume (GTV); Clinical Target Volume (CTV);
Planning Target Volume (PTV); Treated Volu-
me (TV); Irradiated Volume (IV). Also the
boundaries of Organs at Risk (OAR) are deter-
mined [3]. These data are used for DPTP
(selection the optimal number of radiation
fields; calculation the individual maps of dose
distribution; determining the proper area of
capture of the target volume and the evaluation
of radiation dose in organs at risk). Thus, all
the stages of the DPTP process anyway based
on the initial data on the topology of the tumor.

Nearly a century the only source of visual
information about the topology of the tumors
was classic planar radiograph [4]. A limited
number of standard two-dimensional project-
tions allowed create a very simplified volu-
metric model of the target volume; there were
no objective visual data for the optimal choice
of fields and directions of irradiation. Thus,
considerable uncertainty in the distribution
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Fig. 1. Schematic illustration of the boundaries of the
target volumes defined by ICRU [3]

of doses was formed already at the first stage
of treatment planning. In a long time this cir-
cumstance restrained the process of improving
of DRT equipment. Due to the lack of compre-
hensive information about the anatomical
structure of the patient there was no sense in
creation a more effective means of treatment.
Patients suffered significant radiation injuries
due to excessive irradiation of healthy body
parts; it was impossible to simulate accurately
the distribution of individual doses of radiation
at a given depth and in a given direction. Ideal-
ly the shapes of radiation fields has to repeat
the outlines of the tumor and dose distribution
should provide the most intensive irradiation of
the tumor and a sharp decrease of dose in the
surrounding tissues. So, for the future there
were identified two basic principles of DPT
improvement — conformality of the radiation
fields and spatial modulation of the radiation
intensity in the therapeutic beam (fig. 2).

The idea of 2D-conformal DPT was reali-
zed by applying of standard shielding blocks.
Individual dose fields of complex shape crea-
ted by the beam modifiers — wedge-shaped
lead filters and flattening compensators — bo-
luses), which reduced the errors of reproduc-
tion of theoretical dose distribution caused by
the individuality of the patient’s body structure
(fig. 3). However, in practice the use of heavy
shielding blocks was very uncomfortable, espe-
cially for creating of several radiation fields
during one treatment session. Boluses were
made individually that also required precise
anatomical and topographical data and high
technological costs. The most difficult was to
make correct positioning of all this equipment
relative to beam isocentre and ensure its align-
ment with the target marks on the patient’s bo-
dy. Usually, in practice, irradiation carried out
simplistically — by rectangular fields with
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Fig. 2. Charts of depth isodose distribution for photon and electron beams in water:
1 — X-photons 0,2 MeV; 2 — y-photons 6Co 1,25 MeV; 3 — bremsstrahlung 6 MeV; 4 — electrons 6 MeV

]

Fig. 3. Means for the forming of individual dose fields:
1 — wedge-shaped filter (http://www-personal.umich.edu);
2 — shielding blocks (http://thestar.com.my/health);
3 — flattening compensators-boluses (http://www.dotdecimal.com)

significant coverage of healthy tissues and non-
optimal depth dose distribution. Thus, the de-
velopment of all technological stages of DRT
was constrained primarily due to the lack of
comprehensive anatomic imaging.

Computed tomography — an informational
basis of modern DRTP technologies

The real breakthrough in the development
of radiation therapy was the implementation of
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a unique method of volumetric anatomical ima-
ging — X-ray computed tomography (CT).
Computed tomogram (axial CT scan) is a result
of imaging of array of CT numbers (Houns-
field units), calculated after processing of CT
scanning data (fig. 4). Computer tomograms
are synthesized as digitally reconstructed ra-
diographs (DRRs) which are used to create vo-
lumetric (voxel) model of the body — a «virtu-
al patient» (fig. 5). Technology of computed



3D imaging allows synthesizing a virtual cross-
section of the body at any given plane [5]
(fig. 6). But the most important advantage of
CT is the lack of superposition shadows of ana-
tomical structures, their separated imaging
(according to CT numbers, computed for
them). All these new features allow implemen-
ting of previously unavailable technology of
3D-DRTP with calculation of volumetric dose
distribution. Generating of patient’s anatomical
3D-model allows additional images rendering
for each of the selected radiation fields and fur-
ther use of these images to verify an individual
plan of radiation treatment and checkup of pa-
tient positioning during irradiation (fig. 6).
According to the CT data it is possible to
create real volumetric model of tumor. For this
purpose up to 100 CT scans can be used, for
each of which the contours of the target and
outlines of adjacent organs at risk must be mar-
ked according to fig. 1. Now, with use the 3D-
model of tumor it is possible to accurately
identify the boundaries of target for any direc-
tion of irradiation. This possibility allowed
solving the problem of conformal radiation by
another way. The creation of multileaf collima-
tor (MLC) allowed to waive the application of
inconvenient protective blocks (fig. 3) and to
create technology of automated profiling of
therapeutic beam in accordance with the con-
tour of target for each of the planned fields of
irradiation (fig. 7, 8). Realization of all the ad-
vantages of 3D-DRTP is possible only in case
of no less precise technologies of dose delivery
which now are based on use of linear electron
accelerators. Accelerators deprived of basic
disadvantages of cobalt machines (large geo-
metric penumbra of beam, low energy of ra-
diation, non-optimal dose distribution), they
are more manageable and easily integrated into
a joint hardware-software DRT-complex.

Use of CT technology for DRTP together
with the undeniable advantages has several
peculiarities which change the standard CT
protocol in some aspects [6]:

1. Special flat couch is used for recreate the
treatment position of patient, but it is some-
what reduces the CT image quality.

2. It is necessary to use the laser positional
indicators which provide coordinate reference
marks for reproducible positioning of patient
during DRTP verification and radiation treat-
ment.

3. Positioning the patient during CT scan-
ning at once should be the same as for irra-
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diation, if necessary — with use of individual
immobilization devices which must be transpa-
rent for x-rays.

4. During the scanning shallow breathing is
permitted (as during irradiation), but the quali-
ty of the CT scans is reduced through the respi-
ratory movements.

5. Quality of 3D-plan for DRT worsens in
case of significant changes of volume of
patient’s fillable organs. It is recommended CT
scanning and correction of plan anew.

6. The precise calculation of CT numbers
during reconstruction of tomograms signifi-
cantly affects the accuracy of further calcula-
tion of doses. It is important to ensure correct
positioning of the patient in the «circle of re-
construction» of CT scanner.

The presence of implants near the target
leads to artifacts on CT scans, which worsens
the conditions of definition of target volume
and dose distribution.

7. Choice of CT slices thickness affects the
accuracy of 3D-reconstruction and creation of
additional projections (fig. 6).

8. The use of contrast agents in CT scan-
ning makes it easy delineate the tumor and
surrounding soft tissues on tomograms, but
may affect the accuracy of calculation of doses.

Thus, there are the elements of uncertainty
at the use of X-ray CT imaging technology in
DRTP, they are caused by the deviation in po-
sitioning of patient, target, organs at risk, by
features of the CT imaging and its limitations
in rendering of the patient’s anatomical mo-
dels. However, CT is the basic technology of
data acquisition for adequate dose planning for
DRT.Common factor in this process is the use
of bremsstrahlung with similar physical nature
but with different energy levels. Any other sup-
porting imaging technology which is applied to
refine the details of the DRTP should be agreed
with the data of CT as the reference method of
anatomical and topological visualization and
spatial orientation.

Application of tomographic visualization of
other modalities for DRTP. Recently, there are
actively explored the possibilities of applying
tomographic data of other modalities in sys-
tems for 3D-CRT planning. Special hopes are
assigned to the application of multi-modal and
hybrid imaging technologies, which allow co-
registration or fusion of medical images of dif-
ferent modalities. Such approach should
deepen understanding of metabolic, functional
and other factors of the tumor process, which
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will help improve the algorithms of determi-
ning the topology of the tumor and refine
DRTP [6, 7].

Development of methods for emission to-
mography and growth of their diagnostic signi-
ficance in oncology led to review of approa-
ches to the definition of tumor volumes in
DRTP. It was proposed the concept of biolo-
gical target volume — BTV (fig. 8), which
provided differentiated dose delivery to the tar-
get sub- volumes in accordance with the speci-
fics of their functional state which is detected
by diagnostic imaging of other modalities [8].
This is particularly important in determining
the boundaries of the CTV (fig. 1), which takes
into account the area of subclinical dissemina-
tion of tumor that can be visualized by positron
emission tomography (PET). Molecular func-
tional imaging with the use of radiopharmaceu-
ticals combined with structural anatomical CT
imaging (fig. 10) [9], creates the best condi-
tions for accurate determination of CTV [10].
According to [11] due to the use of hybrid
PET/CT technology the following DRTP chan-
ges occurred: GTV correction — in 58 % of
cases, dose correction — 14 %, configuration
of fields — 15 %, choice of other modality of
radiation treatment — 5,4 %. Visualization of
biological heterogeneities within tumor sub-vo-
lumes can be used to adapt the dose according
to their local radiosensitivity. PET-technology
is prospective not only for the detection of
fractions of hypoxic cells, but also to study
other specific biological parameters (prolifera-
tion, angiogenesis, apoptosis, etc.), which may
further modify the existing approaches to defi-
ning target volumes and even influence the
choice of radiation treatment strategy [12].
Another perspective application of PET is to
determine the functional changes in the irradia-
ted volume during radiation treatment and
appropriate current adaptation of DRTP. PET
study is indispensable in planning DPT for pa-
tients after surgery, for which irradiated volu-
me can be adequately estimated only by the
result of molecular functional imaging [13].
Peculiarity of emission imaging is that each of
radiopharmaceuticals has its own bio-distribu-
tion and dynamics of visual characteristics, so
the rules of imaging areas of fixing radio-
pharmaceuticals and contouring of the tumor
should be individual for each radiopharmaceu-
tical [14]. Variability of results of determina-
tion of the target volume by PET imaging de-
pends on various factors: technical (the de-
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pendence of image quality on characteristics of
the detecting block of PET scanner, algorithm
of visualization), pharmacological (adequately
choosing the type of radiopharmaceutical and
its activity in a particular clinical case), phy-
siological (features of individual absorption of
radiopharmaceutical, uncertainty time limits of
studied processes, etc.). With all the unique
capabilities of PET imaging there is a physical
limit of spatial resolution of these images —
about 4 mm in advanced PET systems. Impre-
cision of the contours of damaged areas, identi-
fied on PET images, makes it impossible to
make an objective visual estimation of target
volume. Only color coding of PET image and
its fusion with the appropriate CT scan enables
simultaneously compensate deficiencies of
PET imaging and limitations of CT in determi-
ning the real limits of tumor proliferation. The
use of PET imaging in practice gives rise to
many questions: how to determine the required
PET target volume for DRTP, who can mark
the contours of PET target volume: radiologist-
oncologist or a physician of nuclear medicine?
The experience of radiologists is proved that
the use of emission tomography is indisputably
an important factor in improvement of radio-
therapy. However, experts not in vain called
this method is «Pandora’s Box»: it is important
to achieve a correct interpretation of the ob-
tained information and apply it for the benefit
to the aim pursued — improving the quality of
DRTP [15].

Method of magnetic resonance imaging
(MRI) is indispensable for planning radiation
treatment of tumors in soft tissues because in
such cases CT imaging is uninformative due to
small tissue contrast. The rich palette of MRI
imaging modes allows you to select the best
conditions for imaging of tumor, contours of
which are detected due to the difference of nu-
clear magnetic resonance signals from tumors
compared to normal surrounding tissues. MRI
visualization of brain structures (fig. 11), chest,
abdomen and pelvis in many cases is more in-
formative for determine the PTV, than the cor-
responding CT images [16].

However, MRI technology has particular
warnings to be taken into account when it used
for DRTP. Necessary that when laying the pa-
tient on MRI in radiotherapy position used im-
mobilization devices did not prevent properly
positioning RF coil (fig. 12, 13). On MRI ima-
ges with a large field of view the geometric
distortions can be formed due to the nonli-
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Fig. 7. Multileaf collimator (MLC) Fig. 8. Programmed positioning of MLC plates
according to the target contour
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Fig. 10. Tomografical visualization of choroidal melanoma [9].
Fig. 9. R. Magritte. BTV mosaic Focus of hypermetabolic activity in the intraocular tumour

Fig. 12. Head coil for MR, attached Fig. 13. MRI Head Coil for DRTP
to a radiotherapy fixation mask [19] (http://lwww.hellotrade.com/magmedix)

CT PET CT/PET MRI

Fig. 15. The results of tumor detection on CT/PET/MRI-scans (http://www.vivantes.de)
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Fig. 11. Brain astrocytoma on MRI and CT-scans [16]

nearity changes the gradients of magnetic field.
Unlike CT, MRI studies are lengthy procedure
in which it impossible to avoid motion artifacts
on MR scans that affect the accuracy of the
GTV determining. In radiotherapy MRI mainly
used as a duplicate method for anatomical ima-
ging of tumors. But now actively explored the
possibility of using MRI instead of CT for
DRTP [16]. It is important to remember that
there is no match between the intensity of MR
signals from protons in tissues and the values
of the electron density of the same tissues on
CT images. In [17] made an attempt to modify
MR images with replacement values of its in-
tensity on CT numbers using the standard data
on the density of the tissues [18]. It is proved
that this modified MR image can be success-
fully used instead of CT without losing accura-
cy of calculation of doses. This avoids excessi-

Common volume of PET and MRI = GTV-PET/MRI
Volume positive in PET only = Increase GTV-PET
Volume positive in MRI only = Increase GTV-MRI
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ve radiation load on the patient, systematic
errors due to fusion of MR and CT images and
reduces the costs for additional CT study. In
[19] pointed out that the best option in determi-
ning the GTV for DRT of prostate is a fusion
of CT and MR images made in radiotherapy
position of patient. Are studied the possibilities
of use functional MRI (fMRI) with contrast en-
hancement to estimate radiosensitivity of tu-
mor and identify areas that need more intensive
irradiation [20].

Discussion features of applying hybrid
tomographic images in DRT

The performed review of modern approa-
ches to determining tumor volume shows that
the use of hybrid multi-modal imaging techno-
logies for DRTP doesn’t give unequivocal re-
sults and requires thorough study [21]. The
results of an experiment to determine the GTV
using various combinations of tomograms are
shown in fig. 14. The results show that in deter-
mining the GTV of studied tumor the growth of
target volume through the use of PET was low.
The added volume through the use of MRI is
significantly influenced the result of a common
definition of GTV. One can predict that degree
of influence each method of tomographic
imaging on the result of determining GTV will
vary depending on the histopathological type of
tumor and clinical estimation the pathological
process.

W increase GTV-PET (iIGTV-PET)
& common GTV-MRI/PET

90 1 Dincrease GTV-MRI/CT (iGTV-MRI/CT)

80
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Fig. 14. lllustration of the definition of increase GTV-MRI and GTV-PET [21]

Let’s consider specific examples of hybrid
tomographic imaging to determine the GTV
(Vivantes International Medicine group,
http://www. vivantes.de).

Fig. 15-1 shows the results of topological
evaluation of tomograms in different modali-
ties when preparing for stereotactic radiothe-
rapy (recurrence of malignant brain tumor).
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Researches: MRI (T1-weighted with contrast
and T2-weighted) and PET tracer F18-FET
(tyrosine). Combined PET/MRI images enable
to determine the contour of the tumor and se-
parate the areas of necrosis from tumor growth
zones. Fig.15-2 shows the results of imaging
PET/CT with tracer Ga68-DOTATATE, which
showed recurrence of meningioma with in-
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filtration of the bones of the skull base. The
tumor is visualized on PET due to the presence
of somatostatin receptors and is not determined
by MRI.

CONCLUSIONS

The analysis of the opportunities offered by
modern technology of topographical imaging
in DRTP showed that each one can visualize a
predominant property of the tumor, depending
on its histopathological variant. Thus, in deter-
mining the GTV radiologists should analyze
what imaging modality is the most informative
for a particular case. Often when planning
DRT anatomical CT images are used, but pro-
tocol of CT scanning should be coordinated
with the technology of planning and realization
of radiation treatment. MRI method demonstra-
tes indisputable advantages of anatomical ima-
ging for tumors of brain, chest, abdomen and
pelvis in determining the GTV. In perspective
can be used the functional MRI imaging to

clarify the boundaries of tumor. However, sig-
nificant duration of MRI study, technical com-
plexity, limited patient positioning and lack of
accurate coordinate binding between patient,
scanner, simulator and accelerator restrains use
of MRI as a basic anatomical imaging modality
of the target. The use of PET imaging in some
cases allows very accurately differentiate tu-
mor boundaries, but physician must decide
exactly which variant of PET image fully
corresponds to the nature of the tumor and can
be considered as suitable for clarify the boun-
daries of GTV. Taking into account econo-
mical factors and technological features, the
most available and necessary in the planning of
radiation treatment are technologies of CT and
MRI. Actual task for the future is to develop
protocols of multi-modal tomographic imaging
and topometrical estimation of hybrid images
for planning DRT considering histopathologi-
cal variants of tumors and their morphological
and functional features.
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ORTHOSTATIC REACTIONS OF VENTRICULAR RATE
IN MEDICAL CONTROL OF PERMANENT ATRIAL
FIBRILLATION

A. N. Fomich®, E. E. Tomina®, L. A. Martimyanova, O. A. Ivleva
Kharkov V. N. Karazin’ National University, Ukraine
DLPZ «Central Clinical Hospital Ukrzaliznytsi», Kharkiv, Ukraine

Article is devoted to studying the Significance of orthostatic reactions of ventricular rate (OR VR) in the
clinical course of permanent atrial fibrillation (AF) to improve the effectiveness of its control. It was found
that among patients with AF there are all 3 types of OR VR as during sinus rhythm, positive OR VR predo-
minate over negative and absent. It was shown, that positive OR are favorable to reduce the severity of
symptoms of AF, according to European Heart Rhythm Association (EHRA), less favorable — absent, and
unfavorable — negative OR VR. It was established, that the control of AF with by beta adrenergic antagonists
(BAA) is possible in any type of OR VR except qualified positive, combination of BAA and amiodarone —
for BAA inefficiency, and control of AF with amiodarone is preferable in qualified positive and negative OR
VR and when there are contraindications to BAA.

KEY WORDS: atrial fibrillation, orthostatic reactions of ventricular rate, positive, negative, absent types
of orthostatic reaction ventricular rate, antiarrhythmic therapy

OPTOCTATHUYHI PEAKIIII YACTOTH HIIYHOYKOBUX CKOPOYEHb
P MEAUKAMEHTO3HOMY KOHTPOJII IOCTIMHOI ®IGPUJIALII IIEPEJCEPID

I M. (Dwmml, 0. €. T 0MiHa1, JI. O. Mapmum ‘anosad’, 0. O. lenesa’
XapkiBchKuii HanioHanbHKUH yHiBepcuTeT iMeHi B. H. Kapasina, Ykpaina
JJIT3 «llenTpanpbHa KiniHIYHA JKapHs Y Kp3ali3HUL», M. XapKiB, YKpaiHa

Pobora npucBs4yeHa BUBYECHHIO 3HAYECHHS OPTOCTATHYHUX PEAKLiil YaCTOTH IIUTyHOUYKOBUX cKopoueHb (OP
YIIIC) B kininivHOMY miepediry nocTiinoi ¢iopunsiii nepeacepap (OI1) 3 MeToro nosiniieHHs eheKTHBHOCTI
il kouTponto. Beranopneno, mo y naiientiB 3 ®I1 matote Micue Bei 3 Tunu OP YILIC sk i npu cuHycoBOMY
putmMi, nmosutuBHi OP YIIIC nepeBaxkaloTh HajJ HETATUBHUMM 1 BiACYTHIMU. BusBieHo, mo y kontponi OI1
CTIPHUATIUBUMU [UIs 3MEHIICHHS TSHXKKOCTI cMMNTOMIB 1oB’si3anux 3 OII 3a mkanoro EHRA e mosurusHi,
MEHII CIPUSTIMBUMU — BIACYTHI, 1 HecnpusTinBuMmu — HeratuBHi OP YIIC. IMoka3aHo, mo koHTpons OI1
6era-aspeHodnokatopamu bAB moxnuBuii ipu Oyab-skomy Tumi OP UIIIC, 3a BUHATKOM KBali(hikKOBAaHOTO
mo3UTHBHOTO, a KoMmOiHatiero BADB 1 amiomapony npu HeedektuBHocTi BAB, xorTpons ®II amiomaporom
nepeBaXkHile npu kBasidikoBaHux no3uthBHUX 1 HeratuBHux OP YILIC Ta HasiBHOCTI mpoTunokasaHs 10 BAD.

K/TIOY90BI C/I0OBA: ¢ibpunanis nepencepis, MO3UTUBHUHN, HETATUBHUH, BIICYTHIA THI OPTOCTATHIHOL
peakiii YacTOTH IUTYHOYKOBHX CKOPOYEHb

OPTOCTATUYECKHUE PEAKITUHA YACTOTBDI KEJIYJOYKOBbIX COKPAIIIEHUI .
P MEAUKAMEHTO3HOM KOHTPOJIE IOCTOSAHHOU ®UBPUJIJISINUUA TPEJICEP NN

A. H. (Dozmml, E. E. T wnuual, JI. A. Mapmwnbﬂuosal, 0. A. Henesa’
XapbKOBCKUM HallMOHAIbHBIN yHUBepcuTeT nMeHu B.H. Kapa3una, Ykpanna
JJI3 «lleHTpanpHas KIMHAYECKas: OOMBHAUNA YKP3alli3HHLY, T. XapbKoB, YKpanHa

Pabora mocesinieHa U3y4EeHHIO 3HAYCHHUSI OPTOCTATHUECKUX PEAKIMI JacTOTHI JKETYIOYKOBBIX COKpallle-
Huii (OP YXKC) B KIMHUYECKOM TeYeHMH MOCTOSHHON (hopmbl (pubpmmmsinu npexncepanii (PIT) ¢ nenspro
yiyqieHns 3p¢GEeKTHBHOCTH ee KOHTPOJsL. Y CTaHOBIIeHO, 4To y manueHToB ¢ @I umeror mecto Bce 3 Tuma
OPTOCTAaTHYECKUX PEAKIMH YaCTOTHI KETyIOUYKOBBIX COKPAIIEHUH KaK 1 IPH CHHYCOBOM PUTME, IIO3UTHBHBIC
OP YXKC npeobmagaroT Hal HETAaTHBHBIMH M OTCYTCTBYIOIINMHU. BpisiBiieHo, uto B koHTpone PII Gmaromnpu-
SITHBIM JUISl YMEHBIIEHHS TSDKECTH CHUMIITOMOB cBs3aHHBIX ¢ DIl mo mkane EBponelickoii accormammim
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cepreuHoro putMa EHRA sBmstrorcst mo3uTHBHBIE, MEHEe OaronpusTHBIMA — OTCYTCTBYIOIIHE, U Hebaro-
npusitHeiMH — HeratuBHble OP WXKC. ITlokazano, uro kontpoibr ®PII Gera-anpenobmoxaropamu (BAB)
Bo3MOskeH 1ipu J1ro6oM trne OP YWXKC, 3a uckimodeHreM NO3UTHBHOTO KBATU(HIMPOBAHHOTO, 3 KOMOHHAIIN-
eit BAb u amnonapona npu HeapdekruBHocTH BAB, kKoHTpONs DI amMnonapoHOM NpenmoYTUTENbHEE TIPH
KBaJTM(UIMPOBAHHBIX NO3UTUBHBIX M HeraTuBHBIX OP UXKC 1 Hanmuuum npotuBonoka3zanuit st bAB.

K/IFOYEBBIE CJ/IOBA: ¢wbpwnnsuuns npencepauid, MO3UTUBHBIA, HEraTHUBHBIH, OTCYTCTBYIOUIMNA THII

OpTOCTaTPI‘IeCKOﬁ PpCaKIun 4aCTOThI KCITYJOYKOBLIX COKpaHIeHI/Iﬁ

Atrial fibrillation (AF) is the most occurred
chronicle ventricular rate irregularity which is
found among 1-2 % of people in total populati-
on. AF morbidity growth annually and during
following 50 years it may be reduplicated [1-9].

Irregular rhythm and high ventricular rate
(VR) cause strengthening of heard symptoms
connected with AF according to European
Heart Rhythm Association (EHRA) scale
which are the defining factors of the patients
quality of life. Adequate VR control allows de-
creasing the symptoms and making the hemo-
dynamic better preventing the development of
tachicardiomiopathy [1, 2].

Antiarrhythmic therapy of the patients with
AF is directed to the achievement of VR cont-
rol and decrease of symptoms severity class
connected with AF according to EHRA scale,
but it also influences the autonomous regula-
tion of cardio vascular activity, the objective
criteria of which are orthostatic reactions (OR)
of VR [10, 11]. The problem of antiarrhythmic
preparations influence on OR of VR in patients
with AF is not covered in the world scientific
literature.

The study of OR of VR under control of
permanent AF by beta adrenergic antagonists
(BAA), amiodarone and their combination be-
came the aim of the work.

The work is done in accordance with the
main plan of SRW of V. N. Karazin Kharkov
National University of the Ukrainian HCM
«Elaboration and research of the automatic
control system of heart rate variability» inclu-
ded into the coordination plan of priority direc-
tions of scientific research, approved by the
Ministry of Education and Science of Ukraine
(Ne state registration 0109U000622).

MATERIALS AND METHODS

132 patients (60 men and 72 women) at the
age of 55 + 15 years old with permanent form
of AF remoteness 6 + 5 years were examined
on the basis of cardiologic department of
MTPE «Central clinical hospital Ukrzaliz-
nytsya (Ukrainian Railway)» and Kharkov city
policlinics Ne 6.
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According to the classification of symptoms
connected with AF EHRA T was found in 4 %,
EHRA 1l — 18 % and EHRA 11l — 78 % of
patients. Stable voltage angina of the T functio-
nal class (FC) (according to the classification
of Canadian Cardiologists Association) was
found in 35 %, Il FC — in 65 % of patients,
Il FC — was absent. In 5 % of patients myo-
cardial infarction was in the history card.
In 16 % of patients | degree arterial hyperten-

sion (AH) was detected, in 35% — Il and in
49 % — 111 degree. The AH | stage was diag-
nosed in 13 %, Il —in 77 % and 11l — in 10 %

of patients. In 97 % of patients the symptoms
of heart failure (HF) were found. According to
the classification of Strazhesko N. D.—Vasilen-
ko V. Ch. HF | was diagnosed in 30 %, Il A —
in 70 %, 1IB and Il stages were absent. Ac-
cording to NYHA classification in 11 % of pa-
tients HF of the I FC was found, in 58 % —
HF of the 1T FC, in 31 % — HF of the III FC.
5 % of patients had violation of cerebral circu-
lation. The patients with stable voltage angina
of the IV FC, acute coronary syndrome, HF of
the IV FC were not included into the investi-
gation.

The comparison group consisted of 73 pa-
tients (43 men and 30 women) with sinus
rhythm (SR) without AF in the history card of
the same age category (55 + 15 years) as the
observation group. Stable voltage angina of the
I FC was in 37 %, Il FC — in 63 % of patients,
Il FC was absent. In 4 % of patients MI was in
the history card. In 20 % of patients | degree
AH was found, in 35% — 2 and in 45 % —
3 degree. | stage AH was diagnosed in 15 %,
I —in 75 % and Il — in 10 % of patients. In
90 % of patients symptoms of HF were detec-
ted. According to the classification of Strazhes-
ko N.D.—Vasilenko V. Ch. | stage HF was
diagnosed in 35 %, Il A — in 65 %, IIB and
Il stages were absent. According to NYHA
classification in 15 % of patients I FC HF was
detected, in 54 % — II FC HF, in 31 % —
1T FC HF. 7 % of patients had violation of ce-
rebral circulation. The patients with stable vol-
tage angina of the IV FC, acute coronary synd-
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rome, HF of the IC FC were not included into
the investigation.

OR of VR was estimated according to the
data of its measurement on the 3" minute of
clinostasis after transformation into orthostasis.
ECG was registered with the help of computer
electrocardiograph «Cardiolab2000» in the
Il standard allotment fixing medium VR on the
3" minute of clino- and orthostasis. VR chan-
ges in the range up to =5 % were classified as
OR of VR absence, increase in 5% and mo-
re — as positive, and decrease in 5 % and mo-
re— as OR of VR negative type. OR of VR
increase or decrease in > 15 % were classified
as qualified type. The sample was done in the
morning hours (from 9 to 12 a. m.) not earlier
than in 2 hours after meals.

The AF symptoms severity class and ventri-
cular rate (VR) control class were estimated in
accordance with European Heart Rhythm As-
sociation recommendations [2].

The research was carried out in the morning
hours. The day before the visit the patients did
not drink coffee, strong tea or alcoholic bevera-
ge, limited physical activity 30 minutes before
the examination.

For OR of VR role estimation 3 pharmaco-
therapeutic groups were derived for AF control
efficacy: the group of BAA therapy (46 pa-
tients (35 %)), amiodarone therapy (44 patients
(33 %)) and BAA and amiodarone combination
therapy (42 patients (32 %)).

The patients were examined before the be-
ginning of the therapy, in 2 weeks, 1, 6 months
and 1 year after the beginning of the therapy.
The AF therapy was based on the Working
group on heart rhyme irregularity of the Cardi-
ologists Association of Ukraine recommenda-
tions in 2010 [1]. All the patients received one
of the antithrombotic preparations (vitamin K
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antagonist, acetylsalicylic acid (ASA), clopido-
grel) or combination of ASA and clopidogrel.

VR control was carried out with the help of
the following antiarrhythmic preparations and
their combinations: BAA (bisoprolol in the do-
se 2,5-10 mg, metoprolol succinate in the dose
12,5-100 mg), amiodarone in the dose 100-
200 mg a day. Minimal doses of BAA (biso-
prolol in the dose 2,5-5 mg, metoprolol succi-
nate in the dose 12,5-50 mg) and amiodarone
in the dose 50-100 mg a day were used in the
prescription of BAA and amiodarone combi-
nation.

Statistic procedures were executed with the
help of the programs «Microsoft Excel 2010»
and «Mathcad 14.0». The rate of the studied
signs was indicated in percentage and average
error of the percentage was calculated (Sp).
Statistical estimation of the results was carried
out with medium (M) and standard deviation
(sd) estimation. The calculation of the para-
meters was done with the help of SPSS 15.0
for Windows. For estimation of samples simi-
larity according to nominal signs the principle
of statistical independence of two nominal
signs according to the 1 criterion was used.

RESULTS AND DISCUSSION

In the studied population of the patients
with AF all types of OR of VR were found be-
fore the beginning of the therapy. In 41 % of
them positive took place, in 34 % — negative
type and in 25 % OR of VR was absent. High
frequency of qualified OR of VR occurrence
was mentioned, both positive (27 %) and ne-
gative (40 %). In the comparison group in pa-
tients with SR positive type of OR was ob-
served in 63 %, among which (58 %) were
qualified, OR of VR was absent in 32 % and
only 5 % comprised the negative type (fig. 1).
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Fig. 1. Occurrence frequency of OR of VR (HR) various types in patients with AF and SR (%)
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The received by us data about the occur-
rence frequency of OR of VR various types,
symptoms of AF severity class according to
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EHRA scale and VR class before the beginning
of pharmaceutical therapy in patients with AF
are presented in table 1.

Table 1
Occurrence frequency of OR of VR various types (n (% £ Sp)) and clinical signs of AF
before the beginning of the therapy
Data Study groups
BAA Amiodarone BAA + Amiodarone
Type of OR VR positive | absent |negative | positive | absent |negative | positive | absent |negative
In all 19(4147) | 11(24+5) | 16(35+7) | 17(3947) | 12(27+7) | 15(34+7) | 18(43£8) | 10(24+7) | 14(33+7)
Grade I 4+2 - - 45+2 _ _ 5+2 _ _
of AF Il 9+4 - 13+5 |115+4 - 9+4 | 1445 - 9+4
(EHRA) 1] 2846 | 24+6 | 22+6 | 23+6 - 25+6 | 24+6 | 24+6 | 24+6
Strict
- — — — — — + - -
Type of| (VR <80) 543
VR Lenient
control | (VR <110) 1345 | 443 543 | 14+£5 | 4543 |225+6| 21+6 | 7+4 | 9+4
(at rest) | out of | <60 - - - - - - - - -
control [>110| 28+6 | 20+6 | 30+7 | 25+6 |225+6|11,5+5| 17+5 | 17+5 | 24+6

Before the beginning of the therapy in 41 %
of patients positive OR of VR type was marked
in the BAA therapy group, among which 18 %
were qualified, 35 % — negative and 24 % —
absent. 78 % (28 % with positive, 20 % with ab-
sent and 30 % with negative OR of VR type) had
VR at rest > 110 bpm, 22 % of patients had VR in
the range 80-110 bpm (13 % had positive, 5 % —
negative and 4 % — absent OR of VR type).

In 74 % of patients the Il class of symp-
toms severity connected with AF according to
EHRA scale had place (28 % — positive,
22 % — negative and 24 % — absent OR of
VR type), in 22% — Il (9% had positive,
13 % — negative OR of VR type), in 4 % —
I FC (all had positive OR of VR type).

Before the beginning of the therapy in amio-
darone and BAA combination therapy group
positive OR of VR type had place in 43 % of
patients, among which 18 % were qualified,
33 % — negative and 24 % — absent. 44 % of
patients had VR > 110 bpm (17 % — with po-
sitive and absent, 24 % — with negative OR of
VR types), 37 % had VR in the range 80—
110 bpm (21 % — with positive, 7 % — with
absent and 9 % with negative OR of VR types),
5% of patients had VR <80 bpm (all with
positive OR of VR type). In 72 % of patients
111 class of symptoms severity connected with
AF according to EHRA scale had place,
24 % — with positive, 24 % — with negative
and 24 % — with absent OR of VR types, in
23 % — Il class of symptoms severity connec-
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ted with AF according to EHRA scale, in 14 % —
with positive and 9 % — with negative OR of
VR type, in 5 % — the | class of symptoms se-
verity connected with AF according to EHRA
scale only with positive OR of VR type.

Before the beginning of the therapy in the
amiodarone therapy group positive OR of VR
type had place in 39 % of patients, among
which 18 % were qualified, 34 % — negative
and 27 % — absent. 59 % of patients were on
VR out of AF control of VR > 110 bpm
(25 % — with positive, 22,5 % — with absent
and 11,5 % — with negative OR of VR type),
in 41 % of patients VR was in the range of 80—
110 bpm before the beginning of the therapy
(14 % — with positive, 22,5 % — with negati-
ve and 4,5 % — with absent OR of VR types).
In 75 % of patients the 1l class of symptoms
severity connected with AF according to
EHRA scale had place, 23 % —with positive,
25 % — with negative and 27 % — with ab-
sent OR of VR types, in 20,5 % — Il class of
symptoms severity connected with AF accor-
ding to EHRA scale in 11,5 % with positive and
9 % — negative OR of VR types, in 4,5 % —
| class of symptoms severity connected with
AF according to EHRA scale only with posi-
tive OR of VR type.

The data of the occurrence frequency of OR
of VR various types according to EHRA scale
and VR class in a year after the beginning of
the therapy in patients with AF are presented in
table 2.
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Table 2
Occurrence frequency of OR of VR various types (n (% + Sp)) and clinical signs of AF
one year after the beginning of the therapy
Data Study groups
BAA Amiodarone BAA + Amiodarone
Type of OR VR positive | absent |negative | positive | absent |negative | positive | absent |negative
In all 35(76+7)| 7(1545) | 4(9+4) |18(4147)|17(39+7)| 9(20+6) | 20(48+8)| 18(43+8)| 4(9+4)
Grade I 32+7 | 442 - 20+6 | 5+3 - 26+£6 | 24+6 -
of AF I 44+8 | 9+4 7+3 | 2146 | 24+6 | 15+4 | 22+5 | 17+5 | 4542
(EHRA) 1] - 242 242 - 10+4 | 5+2 - 2+2 | 4542
Strict
+ - - + + + + + +
Type of | (VR <80) 18+6 21+7 | 21+£6 | 45+£3 | 31+£7 | 335+7| 4547
VR Lenient
control | (VR < 110) 54+7 | 15+£5 | 9+4 | 14+5 | 18+6 [155+5| 17+5 | 95+4 | 45+3
(atrest) | out of | <60 - - - 45+3 - - - - -
control | >110| 4+3 - - - - - - - -

During BAA therapy the increase of posi-
tive OR of VR frequencies was marked (from
41 % to 76 %) under simultaneous increase of
qualified frequency (from 18 % to 35 %) at the
expense of negative frequency decrease (from
35 % to 9 %) and absent (from 24 % to 15 %).
During BAA therapy only in 8 % of patients
VR tight control was achieved, moreover all of
them had positive OR of VR type. The number
of patients in the group of mild control compri-
sed 78 % (54 % with positive, 15 % — with
absent and 9 % — with negative OR of VR
type). Part of the patients with VR > 110 bpm
decreased from 78 % to 4 % (all had positive
OR of VR type). During the therapy (in
6 months from the beginning of the therapy)
13 % of patients moved to the group out of AF
control with VR < 60 bpm, moreover all of
them had negative OR of VR type, these chan-
ges were not crucial and after BAA dose cor-
rection all the patients moved to the group of
mild VR control. Gradual redistribution of the
patients was detected — from higher 111 class
of symptoms severity connected with AF
according to EHRA scale to Il and I. During
the therapy the number of patients from
111 class of symptoms severity connected with
AF according to EHRA scale decreased from
74 % to 4 % (2 % had absent, 2 % — negative
OR of VR type) at the expense of the increase
Il from 22 % to 60 % (44% had positive OR of
VR type, 9 % — absent and 7 % — negative)
and | from 4 % to 36 % the class of symptoms
severity connected with AF according to
EHRA scale (among which 32 % had positive,
4 % — absent OR of VR type). With the class
of symptoms severity connected with AF de-
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crease according to EHRA scale gradual in-
crease of physiological OR of VR was marked.

The estimation of the significance of diffe-
rences between the studied groups with OR of
VR various types demonstrated that the change
of VR control classes partition (=
=64,435> y;.(2) =5,99) and classes of sym-
ptoms severity connected with AF according to
EHRA scale (72 = 48,097 > y;45(2) = 5,99)
before BAA therapy beginning and in a year
are statistically significant.

During amiodarine and BAA combination
therapy the positive OR of VR frequency in-
creased in 19 % (from 24 % to 43 %) at the ex-
pense of negative frequency (from 33 % to
9 %) decrease. The frequency of unfavorable
qualified decreased to 0. During the therapy
part of the patients in the group of tight control
comprised 69 % (31 % with positive, 33,5 %
with absent and 4,5 % with negative OR of VR
types). The group of mild control comprised
21 % (17 % with positive, 9,5 % with absent
and 4,5 % with negative OR of VR types), all
OR of VR became unqualified. During the
therapy part of the patients having VR >
> 110 bmp, decreased from 44 % to 0 %, the
patients having VR < 60 bmp in 6 months from
the beginning of the therapy (12 % — all with
negative OR of VR type) moved into the
groups of tight and mild VR control after amio-
darone and BAA dose correction. Part of the
patients with the 111 class of symptoms severity
connected with AF according to EHRA scale
decreased from 72 % to 6,5 % (among which
2% had absent and 4,5 % — negative OR of
VR type) at the expense of part Il increase
from 23% to 435% (22 % with positive,




17 % — with absent and 4,5 % — with nega-
tive PR of VR type) and | from 5 % to 50 %
(26 % with positive and 24 % — with absent
OR of VR type). Increase of nonqualified OR
of VR frequency was simultaneous with this.

The estimation of the significance of differ-
ences between the studied groups with OR of
VR various types demonstrated that the change
of VR control classes partition ( ;( = 43,09 >
> ;(095 (2) =5,99) and classes of symptoms
severity connected with AF according to
EHRA scale (., =40,072> y44:(2) =5,99)
before amiodarone and BAA combination the-
rapy beginning and in a year are statistically
significant.

The frequency of positive OR of VR during
amiodarone therapy did not practically change
(39 % against 41 %), the decrease of negative
frequency was marked in 14 % (from 34 % to
20 %) at the expense of the increase of absent
frequency (from 27 % to 39 %). The frequency
of unfavorable qualified both positive and ne-
gative decreased from 18 % and 37 % to O.
During the therapy part of the patients in the
group of tight control comprised 52,5 %
(27 % — positive, 4,5 % negative and 21 % —
OR of VR absent types). The number of patients
in the group of mild control comprised 47,5 %
(14 % with positive, 18 % — absent and
15,5 % — negative OR of VR types), all of
which became physiologically unqualified. Du-
ring the therapy part of the patients with
VR > 110 bpm decreased from 59 % to 0, the
patients having VR < 60 bpm in 6 months from
the beginning of the therapy (4,5 % — all with
OR of VR negative type) moved to the group of
mild VR control after amiodarone dose cor-
rection. During the therapy part of the patients
with the 111 symptoms severity class connected
with AF according to EHRA scale decreased
from 75 % to 15 % (10 % — of the had OR of
VR absent type and 5 % — negative) at the ex-
pense of the Il part of the class of symptoms
severity connected with AF according to EHRA
scale from 20,5 % to 62 % and | class of symp-
toms severity connected with EHRA scale from
4,5 % to 23 %. Increase of nonqualified OR of
VR frequency was simultaneous with this.

The estimation of the significance of dif-
ferences between the studied groups with OR
of VR various types demonstrated that the
change of VR control classes ( ;(,( = 56,934 >
>;(095(2) 5,99) and the class of symptoms
severity connected with AF according to
EHRA scale (7. = 33,782> 545 (2) =5,99)
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before the amiodarone therapy beginning and
in a year are statistically significant.

OR of HR was studied mainly under sinus
rhythm in healthy people and patients with va-
rious somatic pathology [12-15]. Our investi-
gation demonstrated that under AF as well as
under SR all types of OR of VR take place
which proves the data [16] in accordance with
which vegetative regulation of cardiac biome-
chanics is not absolutely lost under AF which
allows to use orthostatic testing for AF clinical
management study [17, 18]. Moreover the re-
ceived data about OR of VR various types dif-
fusion under AF generally corresponds, our in-
vestigation demonstrated that OR of VR posi-
tive type under AF is more diffused (41 %),
negative is more rare (34 %) and absent is the
rarest (25 %). It was found in our investigation
that patients with AF 7 times more frequently
demonstrate negative OR of VR in comparison
with SR including the qualified which are con-
nected with deep violations of vegetative heart
regulation and associated with high risk of car-
dio vascular events development [19]. As for
antiarrhythmic preparations influence on clini-
cal course of AF and OR of VR various types
frequency there were not any investigations
covered in the world literature.

Our investigation demonstrated that antiar-
rhythmic preparation therapy of various groups
influence differentially on OR of VR, VR cont-
rol efficacy and symptoms severity connected
with AF according to EHRA scale. BAA ap-
peared more favorable with regard to OR of
VR positive frequency increase, the usage of
amiodarone promoted decrease of qualified OR
of VR. As for symptoms severity class connec-
ted with AF according to EHRA scale combi-
nation of amiodarone and BAA appeared more
effective as the result of the therapy of which
we achieved the increase of patients partition
with EHRA | class from 4 % to 50 % (more
than half of which had OR of VR positive
type). Amiodarone and BAA monotherapy led
to the decrease of symptoms severity class con-
nected with AF according to EHRA scale,
though preferentially up to Il. As for the VR
under AF control class combination of amioda-
rone and BAA demonstrated the greatest distri-
bution of the patients into tight control class as
the result of the therapy of which the number
of patients in this group comprised 69 %. The
greatest number of the patients in VR flexible
control group was observed under BAA
therapy and comprised 78 % (fig. 2).
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Fig. 2. OR of VR occurrence frequency, distribution of symptoms
severity classes connected with AF according to EHRA scale initially
and under a year’s BAA, amiodarone therapy and their combination

CONCLUSIONS

1. In patients with atrial fibrillation positive
(41 %), absent (25 %) and negative (34 %) ty-
pes of orthostatic reactions of ventricular rate
take place. Qualified positive orthostatic reac-
tions of ventricular rate appear in 14 % and
qualified negative — in 11 % of cases.

2. In control of atrial fibrillation more fa-
vorable for symptoms severity connected with
atrial fibrillation decrease according to Euro-
pean Heart Rhythm Association scale are po-
sitive, less favorable — absent and unfavorab-
le — negative orthostatic reactions of ventricu-
lar rate. It is necessary to tend to preserve ini-
tially positive and transfer to positive of others
not allowing transfer to negative of orthostatic
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nergic antagonists and amiodarone in minimal
doses with careful monitoring of ventricular
rate in connection with high risk of suppression
< 60 bpm.
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Clinical case
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EXPERIENCE OF MANAGEMENT OF THE PATIENT
WITH THE RESYNCHRONIZATION BIVENTRICULAR PACING
WITHOUT DESTRUCTION OF ATRIO-VENTRICULAR NODE
SUFFERING FROM CHRONIC HEART FAILURE
AND PERMANENT ATRIAL FIBRILLATION

. V. Shanina’, D. E. Volkov?, D. A. Lopin?
1 V. N. Karazin Kharkiv National University, Ukraine
2 Sl «Zaycev V. T. Institute of General and Urgent Surgery NAMS of Ukraine», Kharkiv, Ukraine

The case of cardiac biventricular resynchronization without destruction of the atrio-ventricular node in pa-
tients with chronic heart failure (CHF) and permanent atrial fibrillation (AF) is described. The observation
period was 14 months. The case demonstrates that biventricular resynchronization for severe heart failure
with atrial fibrillation and significant atria size with theoretical and practical impossibility of its’ transforming
into the long-term persistent atrial fibrillation is a reasonable alternative of atrio-ventricular pacing. Though
the destruction of the atrio-ventricular node can be delayed for a significant period of time, it should be done
at the earliest opportunity. Pacemaker implantation does not cancel medical therapy, with the necessity for the
latter to be according to the conducted biventricular pacing.

KEY WORDS: chronic heart failure, permanent pacing, atrio-ventricular ablation

JOCBIJ BEAJEHHS ITAIIIEHTA 3 PECUHXPOHI3YIOYOIO ABOIIJTYHOYKOBOIO
EJEKTPOKAPJIIOCTUMVYJISILIEIO BE3 PYUHYBAHHS ATPIO-BEHTPUKYJISIPHOI'O
3’€IHAHHA 3 MPUBOJY XPOHIYHOI CEPAIIEBOI HETOCTATHOCTI
TA IOCTIHHOIO ®OPMOIO ®IEPUJIALIIT IEPEJCEP/Ib

L. B. Ulanina®, /1. €. Boakoé’, /1. A. Jlonin’

! XapkiBcokuit Harionansruit yHiBepcuter imeni B. H. Kapasina, Yipaina

2 Y «IucTuTyT 3aranpHoi Ta Heimkmaauoi xipyprii HAMH Ykpaiuu imeni B. T. 3aiiresa», M. Xapkis,
VYkpaina

Hapmanuii xIiHIYHAN BHIAI0K PECHHXPOHI3YIOUOI TBONUTYHOYKOBOI €IEKTPOCTUMYIISII] Oe3 pyiHyBaHHS
TiepeAcepIHO-IITYHOYKOBOI'O By3JIa y MaIli€HTa 3 XPOHIYHOIO cepueBoro HepoctaTHicTIo (XCH) 1 mocriiiHOo0
¢dopmoro didpmwsmii mepencepas (PII). Tepmin cocrepexernns | pik 2 micami. Bumagok 1eMoHCTpYe, 110
PECHHXPOHI3YE IBOIUTYHOUKOBA eleKTpocTuMyisimis npu Bakkiin XCH 3 @II i 3HauHmMx po3mipax mepen-
ceplib 3 TEOPETUYHOI Ta MPAKTHIHOI HEMOXIIUBICTIO MIEPEX0ly OCTAaHHBOI B JJOBIOCTPOKOBO MEPCUCTUPYIOTY
¢bibpmLito iepeacepar € OOTPYHTOBAHOI alIbTEPHATHBOIO MEPEICepIHO-IILTYHOUKOBOI EIEKTPOCTHM YIS
[TpuTtomy, o pyitHyBaHHS IepeACepAHO-ILTYHOYKOBOTO By3Jla MOXKe OYTH BiICTPOYEHO Ha TPUBAJINI TPOMi-
YKOK 49acy, Ipy HaAHOIIDKYii MOXKIIMBOCTI BOHO Mae Oytu BukoHaHO. ImmnanTariss EKC He ckacoBye Memmka-
MEHTO3HOI Teparii, sika MMOBUHHA 3HAXOAWTUCH BiAMOBITHO JO MPOBEACHOI BOMLIYHOYKOBOI €IEKTPOCTUMY-
IS

K/TIO490BI CIIOBA: xpoHiuHa cepieBa HEIOCTATHICTh, MOCTIHHA EIEKTPOKAPMiOCTUMYJIAIIs, aTpio-
BEHTPHUKYJISIPHA a0IISIIis
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OIBIT BEJJEHUS MAIIMEHTA C PECHHXPOHU3HUPYIOUIEN JIBYXKEJYJOUYKOBO
SJEKTPOKAPIUOCTUMYJISAIUEA BE3 PASPYILIEHUS ATPUO-BEHTPUKYJISAPHOI'O
COEJIMHEHMUS IO TOBOJY XPOHUYECKOM CEPAEYHOM HEJOCTATOYHOCTH
U IIOCTOSAHHOM ®OPMbI ®UBPUJLIALIAN ITPEICEPIAMN

H. B. llanund', /1. E. Bonkoé?, . A Jonun®

! XapbKoBcKuii HalMOHANBHEIH yHIBepcHTeT nvenn B. H. Kapasuua, Vipanua

’ry «HHCTuTYyT 00mel u HeoTnoxHoU xupyprun HAMH VYkpaunsl umenn B. T. 3aiinieBay, 1. XapbKkoB,
VYkpanna

[IpencTaBneH KIMHUYECKUH CTydail pECHHXPOHU3UPYIOIIEH JBYXKEITYIOYKOBON 3JIEKTPOCTUMYIISIINN 0e3
pa3pyLIeHUs NPeACepAHO-KETYA0UKOBOrO y3jla y MalieHTa ¢ XPOHUYECKONH CeplledHON HEJOCTATOYHOCTBIO
(XCH) u nocrosinaoit ¢opmoit ¢pudpmwmsiumu npeacepaunii (PI1). Cpok nabmopenust 1 rox 2 Mecsna.
Crnydail 1eMOHCTPUPYET, YTO PECHHXPOHU3UPYIOMAS JBYXIKEIYA0UKOBas SIEKTPOCTUMYIIALUS PU TsDKENoi
XCH c OII u 3HauuTENBHBIX pa3Mepax MpeAcepAuid ¢ TEOPETUYECKON M MPaKTHYECKOW HEBO3MOKHOCTBIO
nepexoja NocieHeld B AIUTEeIbHO NEePCUCTUPYIOIYI0 (GUOPHIILUIO Ipeicepauil BIseTcsl 000CHOBaHHOM
aNbTEePHATUBOI IpeICcepaHO-KETyI0UKOBON 3IeKTpOCTUMYIALMH. [IpuToM, UTO paspylieHue mnpencepaHo-
KETYIOYKOBOTO y3Jla MOXKET OBITh OTCPOYEHO Ha MPOJIOIDKUTENBHBIN MPOMEKYTOK BpEMEHH, NIpU Onrkaii-
1Ieil BO3SMOXKHOCTH OHO JIOJDKHO OBbITh BbINONHEeHO. MMiutanTanus DKC He oTMEHsIeT MeMKaMeHTO3HOW Te-
panuu, KoTopasi JOKHA HaXOAUTHCS B COOTBETCTBUH C MPOBOAMMON JIBYX)KETYJOYKOBOM 3JIEKTPOCTHUMYIIS-
IUEH.

K/ITIOYEBBIE CJIOBA: XpoHuYeckas cepjAedyHas HEIOCTaTOUYHOCTh, IIOCTOSIHHAs 3JIEKTpOKap-
JAUOCTUMYIIALUA, aTPUO-BCHTPUKYJIApHAA a6J'I$lLII/I$l

Chronic heart failure (CHF) and permanent Exertional dyspnea (climbing the stairs to
atrial fibrillation (AF) are common clinical the second floor, walking about 500 m) came
syndromes in cardiology practice predeter-  to be felt in 2000. The patient has neither been
mining and burdening the development of each examined, nor treated for 7 years. The deteri-
other [1-3]. oration progressed: exercise tolerance de-

Resynchronization therapy is an effective  creased, dyspnea became noticeable during
treatment for such patients, and can be done by ~ even mild exercise and in supine position. In
setting pacemaker modes by atrio-ventricular  January of 2008 patient have been admitted to
(with the possibility of transition from perma-  the cardiac hospital for the first time, where he
nent to long-persistent AF) or biventricular  was diagnosed with ischemic heart disease
(permanent AF without the possibility of tran-  (ICD): myocardial (unknown date) and athe-
sition to long-term persistent) pacing with ab-  rosclerotic cardiosclerosis, permanent atrial fi-
lation of the atrio-ventricular node [4], followed brillation, eusistolic form. CHF 11 B, Il FC (re-

by well-organized medication support [5, 6]. duced systolic function of the left ventricular
Destruction (ablation) of the AV node is a  ejection fraction — 30 %). Since that time, the

component of mandatory cardiac resynchroni- patient has been undergoing the hospital treat-

zation therapy for these patients, providing a  ment every year.

full replacement of biventricular pacing, to- In September 2011 there was a acute de-

gether with a positive effect on the contractile  terioration of overall condition with dyspnea
function of the heart and health of the patientat  during mild physical activity and activities of

a whole, as well as reducing the need for addi-  daily living disability appeared. Therefore, the

tional medical treatment. [7] patient was directed to SI IGES NASU for
The patient is 75 years old, retired, villager; consultation, and later was hospitalized.

was hospitalized in the cardiac surgery depart- From the past medical history: since 1997

ment of SI IGES NASU for placing of cardio-  the patient is suffering from urolithiasis,
resynchronization device during the period of  chronic pyelonephritis, since 2003 — duodenal
25.11.2011-08.12.2011. ulcer (DU), (in 2009 — acute gastrointestinal

On admission, the patient complained for bleeding (AGIB) from duodenal ulcer). Aller-
combined dyspnea, that appeared during mild gic history is absent, tuberculosis and venereal

exercise, and in the horizontal position, palpi-  diseases are actively denied.
tation, weakness, and falling asleep dys- On the admission to SI IGES NASU, pa-
function. tient’s general condition is characterized as of
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an average severity: clear conscience; pale skin
color; peripheral edema on the feet; during
auscultation — rough breath over the whole
lungs surface with respiratory rate (RR) —
20 times/min; heart sounds are muffled at all
points of auscultation and arrhythmic; systolic
murmur at the apex; heart rate (HR) —
78 beats/min; pulse (Ps) — 68 beats/min; pulse
deficiency — 10 beats/min; blood pressure
(BP) — 110/70 mm Hg on the right arm,
126/70 mm Hg — on the left arm; borders of
the relative cardiac dullness extended (right is
in intercostal space Il up to 1,5cm outside
from L.parasternalis dextra, upper — in inter-
costal space Il on L. parasternalis sinister,
left — in intercostal space V up to 1,5 cm late-
rally to L. clavicularis media.); soft and pain-
less abdomen in all sections; liver is enlarged
for 4 cm under the costal margin, firm consis-
tency, painless; spleen is not palpable; Paste-
rnatskiy syndrome is slightly positive on the
both sides; normal stool and urine output.

Clinical blood analysis (CBA): hemoglobin
(HGB) — 126 ¢/l, red blood cells count
(RBC) — 4,0 x 10/ liter, color index — 0,9,
white blood cells count (WBC) — 7,5 x 10 1,
stab leukocytes (SL) — 13 %, segmentonuc-
lear leukocyte (SNL) — 72 %, eosinophils
(EOS) — 4%, lymphocytes (LYM) — 9 %,
monocytes (MONQO) — 2 %, erythrocyte sedi-
mentation rate (ESR) — 8 mm/h.

Clinical urine analysis (CUA): relative den-
sity — 1, 017, pH — 6.0, protein — 0,033 g/I,
red blood cell — 2-4 on visual field (v/f),
white blood cell — on all v/f.

Biochemical blood analysis (BBA): total pro-
tein — 74,4 g/L, total bilirubin — 23,4 mmol/L,
conjugated bilirubin — 6,1 mmol/L, urea —
11,6 mg/day, creatinine— 0,122 umol/L,
AST — 0,76 mmol/l x h, ALT — 0,77 mmol/
I x h, alkaline phosphatase — 7,1 mmol/l x h,
glucose — 5,4 mmol/l.

Antibodies to viral hepatitis B, C: not
found.

Coagulogram: clotting time — 11 min., re-
calcification time — 120 s, prothrombin in-
dex — 94,7 %, prothrombin ratio — 1,05,
fibrinogen — 3,1 g/g

Chest fluoroscopy (CF): Lungs — without
focal lesions. Roots are expanded, sinuses are
free. Heart all chambers are increased, but left
ventricle is the most. There are signs of mitral
regurgitation, hearts sounds and myocardial
contractility are significantly reduced.
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Electrocardiogram (ECG): irregular
rhythm, HR — 83 min., atrial fibrillation,
complete left bundle branch block, QRS com-
plex — 188 ms.

Ultrasound (US) of the heart: Aortic athe-
rosclerosis. Fibrosis of the aortic and mitral
valves. Dilatation of the cavities. Hypo- and
akinesia of interventricular septum. Reduction
of left ventricular contractile function (25 %). |
degree aortic regurgitation. 11 degree mitral re-
gurgitation. 11 degree tricuspid regurgitation.

Clinical diagnosis: Ischemic heart disease:
myocardial (unknown date) and and atheros-
clerotic cardiosclerosis. Permanent atrial fi-
brillation, eusistolic form. EHRA Il. CHF I,
Il FC (reduced left ventricular systolic func-
tion EF — 25 %).

Duodenal ulcer.

Urolithiasis. Chronic pyelonephritis

02.12.2011 — implantation of Medtronic
Syncra CRT-P — for cardiac resynchroniza-
tion therapy with the installation of right ven-
tricular electrode in the interventricular septum
(IVS) and left ventricular electrode — on the
lateral wall of the left ventricle. The device
provides interventricular and intraventricular
resynchronization via mode VVDRYV (trigger
stimulation of the left ventricle (LV) in re-
sponse to the detection of the right ventricle
(RV) with a base frequency of 75 imp/min.
Interventricular delay time — 10 ms.

After 2 days after operation the patient
noted improvement in general condition:
dyspnea reduced; exercise tolerance increased;
skin returned to normal color, edema dis-
appeared; rough breath is auscultated over the
whole lungs surface with respiratory rate
(RR) — 20 times/min; heart sounds are
muffled at all points of auscultation; systolic
murmur at the apex; HR — 76 beats/min;
Ps — 73 times/min; pulse deficiency — 3.
BP — 100/70 mm Hg on the right arm,
110/70 mm Hg — on the left arm; soft and
painless abdomen in all departments; liver
enlarged 4cm under the costal margin, of solid
consistency, painless; spleen is not palpable;
Pasternatskiy syndrome slightly positive on the
both sides; normal stool, urine output.

ECG: pacemaker works on base frequency
of ventricular pacing 75 imp/min, atrial fibril-
lation, QRS 152 ms.

US of the heart: the results before and du-
ring the observation stages after implantation
of resynchronization device are presented in



Table 1. After installing the pacemaker, im-
provement is marked in myocardial contrac-
tility with a tendency to reduce the dilation of
the cavities.

Table 1
Echocardiographic parameters before and during
observation stages after implantation
of resynchronization device

28.11. 05.12. 24.01. | Normal
2011 2011 2013 value
before after | follow-up
surgery | surgery visit
ESV, cm 7,2 6,5 6,2 3,542
EDV, cm 8,1 7,8 75 3,7-5,5
LA, cm 52 4,9 49 10,95-2,05
RV, cm 3,8 3,6 3,6 1,85-3,3
RA, cm 6,2 6,0 4,6 3,846
0 More
EF, % 25 33 33 than 55

The patient was discharged in a satisfactory
condition with recommendations concerning
work and rest, diet number 10, taking carvedi-
lol 3,125 mg 2 times a day, acetylsalicylic acid
75 mg at night, spironolactone 100 mg in the
morning, digoxin 0,25 mg 2 times a day, lisi-
nopril 2,5 mg once in the morning, dispensary
observation by cardiologist in the place of resi-
dence is recomonded.

In 14 months after the setting of pacemaker
patient is in satisfactory condition: have a clear
conscience, normal skin color, edema is absent;
rough breath is auscultated over the whole
lungs surface with RR — 20 min; heart sounds
are muffled at all points of auscultation; heart
rate — 75 beats/min; pulse — 75 times/ min;
pulse deficiency — 0; BP — 110/70 mm Hg
on the right arm, 120/70 mm Hg — on the left
arm; border of the relative cardiac dullness
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laterally from L.parasternalis dextra, upper —
in intercostal space Ill on L. parasternalis si-
nister, left — intercostal space V up to 1,0 cm
outwards from L.clavicularis media); soft,
painless abdomen in all departments; liver is
enlarged about 2 cm under the costal margin,
of firm consistency, painless; spleen is not
palpable; Pasternatskiy syndrome is slightly
positive on the both sides; stool, urine output
normal.

US of the heart: (Table 1) on the back-
ground on the continuing decrease in ejection
fraction further dilatation of the cavities is ob-
served.

The information obtained from cardiac re-
synchronization device showed a decrease in
the frequency of stimulated ventricular com-
plexes in September 2012, resulting from the
ceasing of drugs intake on his pat (Table 2,
Fig. 1). During that period, the patient’ heart
rate had a tendency to increase (Fig. 2). Return
to drug therapy helped to return it to the origi-
nal levels. These results explain the long-term
effectiveness of cardiac resynchronization bi-
ventricular pacing without destroying the atrio-
ventricular node.

Table 2
Drug therapy and total ventricular pacing
(cumulative ventricular pacing, CumVP)

February | September January
Month 2012 2012 2013
Cumulative
ventr|.cular 9% 73 %
pacing,
CumVP
Druas Carvedilol None Carvedilol
g Digoxin Digoxin
Recommendations:

medical therapy, additional intake of statins, AB —

(right — in intercostal space Il up to 1,0 cm  ablation
Prior to Last Session Since Last Session
22-Feb-2012 to 04-Sep-2012 04-Sep-2012 to 05-0ct-2012
6 months 31 days
% of Time AS-VS 49% 366 %
AS-VP 951 % 634 %
AP-VS 00% 0.0%
AP-VP 00% 00%
VP 96.0 % 731 %
VSR Pace 39% <0.1%
Vs <0.1% 26.9 %

Fig. 1. Effectiveness of cardiac resynchronization therapy in the patient with and without drug therapy
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Fig. 2. Histograms of ventricular rate in patients with (left) and without (right) drug therapy

The clinical case illustrates the effective-
ness of long-term biventricular pacing without
destroying the atrio-ventricular node in the pa-
tient with severe heart failure and atrial fibril-
lation. The history of the disease makes it easy
to understood that the results would have been
much better if the surgery had been performed
just after patient’ first visit to the cardiology
department (2008).

Biventricular pacing in patients with severe
heart failure and atrial fibrillation with signifi-

cant atrial size with theoretical and practical
impossibility switch to a long persistent atrial
fibrillation serves as a reasonable alternative to
atrio-ventricular pacing.

Despite the fact that the destruction of the
atrio-ventricular node can be delayed for a long
period of time it should be done at the earliest
opportunity.

Pacemaker implantation does not substitute
medical therapy which should be in line with
the biventricular pacing.
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COMPLICATIONS AND FACTORS OF REACTIVATION OF VZV-
INFECTION IN CHILDREN AND ADULTS

Popov, V. A. Zaytseva

N. N.
V. N. Karazin Kharkiv National University

Data of our country and foreign data concerning complications of VZV-infection in children and adults are
summarized in this article. The presented data confirm the urgency of VZV-infection complications in adults
regarding its prevalence within able-bodied population and high possibility of lingering disability.

KEY WORDS: VZV-infection, varicella (chickenpox), herpes zoster (shingles), complications of VZV-
infection

XAPAKTEP YCKJIAJTHEHb TA ®AKTOPU PEAKTUBALII VZV-IHOEKIIIT
Y JITEN TA JOPOCJIHNX

M. M. Ilonos, B. O. 3aiiuesa
XapkiBcbKuii HanioHabHUN yHiBepcuTeT iMeHi B.H. Kapazina

B cratTi nizicymoBaHi JiaHi BITYM3HSIHOI Ta 3aKOPAOHHOI JIITEPATYpH HIO0 XapaKTepy YCKIAIHEeHb Y iTer
ta popocnux npu VZV-iHdekuii. HaBexeHi paHHi, MiATBEpIKYIOUi aKTYalbHICTh MPOOJIEMH YCKIIAIHEHb
VZV-iudexuii y 10pociaux B 3B’s13Ky 3 BUCOKOIO YaCTOTOIO iX BUHMKHEHHS Y Ipale3aTHOr0 HAaCeJICHHs Ta
BIPOTiAHICTIO TPUBAJIOI BTPATH MPALE3IaTHOCT] Ta 1HBaIi3aLlii.

KJIFO490BI CJIOBA: VZV-indexkuis, BiTpsHa Bicla, ONepi3yrounii auiiai, yckiaaHenas VZV -indexuii

XAPAKTEP OCJIO)KHEHUM U ®AKTOPBI PEAKTUBALIUN VZV-UHOEKIIUN
Y JETEU U B3POCJIBIX

H. H. Ilonos, B. A. 3aiiuesa
XapbKOBCKUH HaroHanbHbIN yHUBepcuTeT umenu B.H. Kapa3una

B craThe cyMMHUpOBaHBI TaHHBIE OTEYECTBEHHOHN U 3apyOeKHOM JIUTEpaTyphl O XapaKTepe OCIOKHEHHN Y
nereit u B3pocubix mpu VZV-undexnun. [IpuBeneHsl qaHHbIE, MOATBEP)KIAIOMINE aKTYaIbHOCTh MPOOIEMBI
ocnoxHeHni VZV-uHpEKH y B3pOCBIX B CBS3U C BRICOKOH 9acTOTOW MX BO3HHKHOBEHUS y TPYIOCIOCO0-
HOT'O HACEJIEHUSI U BEPOSITHOCTHIO [UINTENBHON YTPaThl TPYJOCIIOCOOHOCTH Y HHBATHIU3aINH.

K/TIOYEBBIE CJ/IOBA: VZV-undexuns, BeTpsHAas OCIa, OMOSCHIBAIOIINN JHIIAl, ocaoxHeHUus VZV-
WHQEKIIH

The significant frequency of severe and morbidity rate among Ukrainian soldiers sig-
complicated forms of varicella (chickenpox) is nificantly exceeds the same rate in civil popu-
associated with high rate of disability among lation [1]. The amount of patients with acute
adults, especially within young ones, tells  forms of VZV-infection that need specific
about the urgency of VZV-infection [1-3]. therapy, have doubled during the last two
Nearly 150 000 cases of varicella within child- decades; nearly 70 % out of them are older 60
ren population are registered annually in  years with appreciable prevalence of women
Ukraine [4]. The mortality rate of VZV-infec- [7, 8]. Annually 80-90 million cases are regis-
tion in children aged 1-14 years is 2 cases out  tered worldwide in accordance to the WHO in-
of 100 000; at the same time its morbidity rate formation; 90-98 % of Earth population is in-
is less than common cold rate only [5, 6]. The  fected by VZV [9]. The final conclusion says

© Popov N. N., Zaytseva V. 4., 2013
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that virus carrying may be met in 90 % of pop-
ulation, but the frequency of its clinical ma-
nifestation is significantly less and makes up
10-25 % [11].

More than 3 million cases of varicella are
registered annually in the USA, 90 % out of
them are children aged from 1 to 14 years; and
more than 300 000 cases of herpes zoster are
registered mainly within elderly [10, 14, 15].
Specific antibodies against VZV (varicella-
zoster virus) can be found in 95 % of adults.
These people are under the high risk of herpes
zoster development [14]. The annual rate of
mortality because of different varicella compli-
cations is 105 cases in the USA [16].

The typical biological features of all human
herpesviruses, including VZV, are tissue trop-
ism, lifelong persistence and latency in an in-
fected human body [17, 20].

VZV is the type Ill herpesvirus of human
Herpesvirus family. It is neuro- and dermato-
tropic and affects cells of central and peri-
pheral neurological system. The virion is oval-
shaped and 120-200 nm in size. The virus in-
vades intravertebral ganglions and posterior
spinal roots, and stays there for a long time in
the latent stage of its lifecycle. In the contem-
porary classification 5 principal taxons of VZV
are marked out [104]. Genotyping, epide-
miologic evidence and mathematical simula-
tion showed all-round distribution of different
VZV genotypes [105-111].

VZV is a unique virus, it is able to develop
two different human diseases: varicella (a.k.a.
chickenpox) and herpes zoster (a.k.a. shingles).

The source of VZV-infection is a person
that suffers from varicella, who is dangerous
for others from 10" day of incubation till 5"
day after the last rash elements appearance
[21]. Sometimes people with herpes zoster can
be the source of infection (until the vesicles
drying up). The transmission of infection rea-
lizes through droplet pathway. It could not be
excluded the intrauterine infection [21]. The
susceptibility to the infection is total.

The source of herpes zoster is the person
with herpes zoster or varicella. The disease is
transmitted through droplet pathway and con-
tagion. The placental transmission may not be
denied [21]. There is no seasonal prevalence.
The disease is mainly sporadic.

Complications of VZV-infection. The main
problem of VZV-infection concerning able-
bodied population is its complications followed
by disability and lethal cases. From the eco-
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nomical point of view the cost of treatment of
patients with postherpetic neuralgia (PHN) per
se is a significant financial problem. For in-
stance, in the UK the cost of PHN treatment
reaches 18 million pounds per year. In the
USA the only antiviral therapy costs nearly
1200 dollars for one patient [14]. In Germany
the financial loss caused by varicella morbidity
is 188 million euro, 82% out of them
(154 million) are payments for parents’ disabi-
lity, and remained 34 million are medical care
costs, mainly for children older 12 years [22].
In Ukraine the cost of antiviral therapy has not
been estimated yet.

For the current moment there are no exact
recommendations regarding early diagnostic
and treatment of VZV-infection, that is the one
of cause of increased number of patients with
PHN and other complications and gives a rea-
son for detailed investigation of this not only
«children’sy infection [14].

Within the complications of VZV-infections
the followed prevail over the rest: CNS altera-
tion, pyoderma and pneumonia [4, 23]. Ence-
phalitis after varicella makes up 90 % of all
neural system injuries.

The literature data overview reveals 0,1-
0,2 % frequency rate of neural system injuries;
accounting this the frequency of acute cerebral
ataxy is 1 per 4 000 cases [25]. In rare cases
the ataxy develops before exanthema appear-
ance, but more often from 5™ till 10" days from
the onset of rash.

The VZV-mediated injuries of neural sys-
tem develop as encephalitis or encephalo-
myelitis mainly in children aged less 2 years
[23, 28, 29]. The frequency of encephalitis is 1
case per 4 000. VZV-mediated encephalitis in
immunocompromised patients has been de-
scribed in plenty publications in recent years.
Authors point that the number of VZV-me-
diated encephalitis cases meaningly rose in era
of HIV/AIDS and other immunodeficiency
states [31, 34].

The literature data of author’s country says
that activation of VZV-infection is followed by
viral ganglionitis development with damage of
spinal ganglia (including posterior roots) or
ganglia of cranial nerves [14, 17, 39]. In severe
cases the anterior and middle horns, white sub-
stance, and cerebrum are involved into patho-
logical process, causing meningoencephalitis
[13, 32, 33, 35, 36]. It was established that
there is no dependence between the severity of
varicella course, onset and course of neuro-



logical complications; the last ones may arise
in the time of very severe as well as in the time
of mild cases of infection [25].

The one of the widely-distributed compli-
cations of VZV-infection, mainly herpes zos-
ter, is PHN that follows hemorrhagic necrosis
and fibrosis of sensory spinal ganglia and is
characterized by hard pain along nerves and
leads to temporary or permanent disability [12,
13, 18, 19, 24, 26, 27].

The Ukrainian literature data point that 10—
20 % patients with VZV become ill with PHN
immediately after acute manifestation of her-
pes zoster. PHN develops in 60 % patients,
80 % out of them are people older 65 years
[41]. The risk of PHN development in old pa-
tients may reach 50 % [43]. In typical cases the
pain in the injured nerve region becomes ex-
tinct during 2-3 months in 50 % of patients;
during 1 year in 80 % of patients and it may
last for years in 10-20 % of patients [8, 17,
25, 44].

The less frequent, but mentioned in the lite-
rature neurological complications in adults are
ganglionitis of Gasser’s ganglion, osteonecro-
sis and spontaneous falling out of teeth in the
case of middle and inferior trigeminal nerve
branches involvement into VZV-infection
course; oculomotor nerve injury (I11, VI and 1V
cranial nerves in accordance to the frequency
of their alteration), Hunt's syndrome (in the
case of geniculate ganglion and tympanichord
injury followed by vestibular, trifacial, facial
and sublingual nerves involvement), affection
of jugular sympathetic ganglia, herpetic gan-
glionitis of bottom part of jugular and top part
of thoracic and lumbosacral vertebral regions,
myelitis with pyramidal paraparesis with sen-
sory and sphincter disorders, granulomatous
arteritis (encephalitis with great and minute
vessels affection) (lethality rate is about 25 %),
ventriculitis and meningitis, meningoencepha-
litis [14, 25, 26, 28, 37, 38, 40, 42, 46-48, 51,
53-56, 59, 93-95, 100]. The majority of neu-
rological states during VZV reactivation are
connected to single or multiple infarctions due
to vasculopathy development because of virus
replication in the walls of great and minute ce-
rebral arteries [60]. From 7 to 31 % of ische-
mic strokes in children were evoked by acute
form of VZV-vasculopathy, and 44 % of child-
ren suffered from periodic ischemic attacks
following varicella [45, 49, 61-63]. In child-
hood 1 out of 15000 cases of varicella are
complicated by stroke.
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Shingles is rarely complicated by acute in-
flammatory ~ demyelinating  radiculoneuro-
pathy — Guillain-Barre syndrome [23, 25, 28,
51, 64]. This heterogenic immunologically me-
diated disease includes primary demyelinating
and primary axonal variants. Autoantibodies
against membrane components gangliosides
GM2 play the main role in the disease deve-
lopment. VVZV infection is associated with dis-
seminated sclerosis development [98, 99].

It is known that VZV is able to affect auto-
nomic ganglia causing visceral disfunction [7,
14, 17, 21, 48, 65]. Affection of urino-genital
system caused by varicella is presented usually
as cystitis and characterizes by vesicle rash on
mucus, followed by hematuria and leucocyteu-
ria as well as neurogenic urinary bladder with
urinary retention. The urinary retention and
constipation arise against the background of
viral alteration of sacral nerves [66, 96].

Another complication VZV-infection is eye
involvement which occurs provided a 1st
branch of trigeminus involvement [13, 26, 30].
Without antiviral therapy 50 % of patients with
VZV-infection develop ophthalmological com-
plications (episcleritis, iridocyclitis, keratitis).
In some cases glaucoma may emerge. Such le-
sions were registered in about 45 % of patients
with shingles as reported E. P. Dekonenko et
al. (1999).

Visceral complications of VZV-infection
regarding some authors’ data are the followed:
pericarditis, myocarditis, endocarditis, fulmi-
nant hepatitis, splenic infarction, acute appen-
dicitis [50, 52, 57, 58]. In addition to that he-
matological and vascular complications may
occur: sickle-cell disease, purpura fulminans,
disseminated intravascular clotting [67, 72, 74,
79, 85, 91, 92].

Along with neurological complications the-
re were registered bacterial complications of
VZV-infection, causative agent of which in
most cases was S. pyogenes [4, 48, 97]. In ac-
cordance to examining of 119 patients in 1996
authors revealed the followed bacterial compli-
cations caused by S. pyogenes: pyoderma
(26,0 %), pyoarthrosis (4,2 %), osteomyelitis
(3,3 %), necrotizing fasciitis (2,5 %), orbital
cellulitis (1,6 %), pneumonia (0,8 %).

Necrotic phlegmon caused by S. aureus was
reported as VZV-infection complication [68].
Mikaeloff Y. et al. consider that nonsteroidal
anti-inflammatory drugs and paracetamol in-
crease a risk of skin bacterial infection de-
velopment in patients with chickenpox, espe-
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cially in children [103]. Retrospective assess-
ment of 680 case reports of children (56,3 %
out of them were boys and 43,7 % were girls)
aged from 3 weeks till 19 years old (average
age 6,2 + 4,6 years) with varicella was led. The
population involved into the study was treated
since 2001 till 2011 in the hospital of child-
ren’s infectious diseases department of O. Bo-
gomoltsa National medical university [39]. The
first place among complications of varicella
took bacterial infection (12,1% out of all
patients and 49,1 % out of all complications).
Among bacterial complications in all age
groups till 15 years were found out the listed
below diseases: pyoderma (25,7 %), pneumo-
nia (23,2 %), stomatitis (23,2 %), skin abscess
(12,2 %), acute gastroenteritis (7,3 %), bron-
chitis (2,4 %), purulent otitis media (2,4 %),
mucousopurulent conjunctivitis (2,4 %), infec-
tion of urinary tracts (1,2 %).

Rarely the varicella is complicated by viral
pneumonia, lethality of which may reach 10—
30 % especially among adults with immunode-
ficiency and pregnant women [69, 70].

Factors of VZV reactivation. The state-of-
the-art of infectious diseases and their compli-
cations development lies mainly in their im-
munopathogenesis, notably in relationship
between macro- and microorganism, immuno-
reactivity decrease, features of microorganism,
including their ability to hide from immune
control by antigenic mimicry as well as modify
human immune response [71].

Latent infection activates because of re-
duced immunological resistance connected to
concomitant diseases, organ function impair-
ment, immunosuppressive medications admin-
istration, old age [7, 14, 17]. In an age group
60-69 years morbidity of zoster makes up 6,9
out of 1000; in an age group of people older
80 years it is already 10,9 out of 1000 [73].
Other not less important risk factors are: be-
longing to the white race, psychological stress
and physical trauma. In accordance to the as-
sessment of patients from risk groups which
were stressed (during the space flight) it is
possible to develop inapparent infection fol-
lowed by virus distribution with saliva [75].
Family predisposition is accounted as a risk
factor of VZV reactivation too [76].

VZV reactivation followed by zoster devel-
opment may be explained by cell-mediated
immunity malfunction [77, 78].

VZV reactivation against the background of
immunosuppression may lead to virus dissemi-
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nation that can end lethally [10, 13, 17, 43, 80—
84, 86, 87]. The most severe forms of zoster
are observed in patients with leukemia, lym-
phogranulomatosis, malignant tumors, HIV in-
fection and in people treated by corticosteroids
and X-ray therapy [7, 14, 17, 21, 28, 43, 88].

VZV-infection reactivation can be observed
in 25 % of patients with AIDS and may arise
during any stage of this infection. It was estab-
lished that HIV-positive people are 10 times
more inclined to zoster development than sero-
negative patients independently from their so-
cial and financial status and sexual behavior
[14, 43]. Some authors reported that people
who suffered from varicella during 1% year of
life are more susceptible to zoster development
at the age after 60 years.

Prevention of VZV-infection. Vaccination
is called to reduce the severity of complica-
tions and VZV-reactivation frequency. Cohort
immunization against varicella was included
into vaccination calendar in 1997 in the USA.
Children are vaccinated at the age of 12—
18 months with followed booster dose at
12 years of age. Administration of attenuated
vaccine against VZV in the USA favoured
decrease of morbidity rate 76-87 % down in
the period from 1995 till 2000 years and led to
lethality rate reduction from 50-100 to 10 ca-
ses annually [89, 90].

The European branch of WHO recommends
by all means vaccinating selectively patients
with leukaemia during remission and patients
from transplantation waiting list which do not
have varicella in their history.

The Ukrainian national calendar of vacci-
nation is regulated by Ukrainian Health De-
partment instruction of prophylactic vaccina-
tion (Instruction Ne 48 from 03.02.2006). The
vaccination against VZV was included as re-
commended manipulation for healthy children
older than 15 months old; for children before
entrance the school and for health workers
which are under the high risk to be infected
and which do not have varicella in their histo-
ry. The data exist which show the absence of
efficacy of human immunoglobulin administra-
tion for varicella prevention without previous
assessment of specific antibodies rate [89].

Hereby the urgency of immune reactivity
problem during VZV-infection is obvious that
is confirmed by worldwide tendency of active
immunization against VZV infection and con-
sequently its complications development pre-
vention in adults and children.



Series «Mediciney. Issue 25

REFERENCES

1. Tryhlib V. I. Effect of vaccination on the incidence of varicella young people / [V. I. Tryhlib, G. O. Horo-
vets, V. V. Hrushkevych, O. V. Schipanska, B. M. Gorishniy] // Clin. imun. Alerhol. Infektol. — 2008. —
Ne 6. — P. 24.

2. Chudnaya L. M. Chickenpox in the newborn child / L. M. Chudnaya, A. I. Hrynevych // Suchasni
infektsiyi. — 2002. — Ne 2. — P. 117—120.

3. Tryhlib V. I. Chickenpox in young people / V. I. Tryhlib, B. M. Horishniy // Infektsijni khvoroby. —
2008. — Ne 2, — P. 65—609.

4. Kramar’ov S. O. Chickenpox in children on the modern stage / S. O. Kramar'ov, O. V. Vygovska,
V. V. Yevtushenko [et al.] // Clin. imunol. Alerhol. Infekt. — 2012. — Ne 4 (53). — P. 12—15.

5. Zublenko O. V. Epidemiological characteristics of varicella in Kiev / O. V. Zublenko, 1. G. Markovic //
Suchasni infektsiyi. — 2004. — Ne 4, — P. 28—31.

6. Kramarev S. O. Peculiarities of contemporary course varicella in children / S. O. Kramarev,
V. V. Yevtushenko // Modern pedyatriya. — 2006. — Ne 3. — P. 39—46.

7. Dolgikh M. S. Herpesvirus Infections in Immunocompromised Patients / M. S. Dolgikh // Ter. arkhiv. —
2001. — Ne 11. — P. 59—65.

8. Volkova L. |. Postherpetic neuralgia: clinic, treatment, prevention / L. 1. Volkova // Zh. neurol. i
psychiatr. — 2007. — Ne 2. — C. 76—T709.

9. Dmitrievskiy D. I. Newsletter of innovations the health care system Ne 246-2009 «Method of treatment
and prevention of of herpetic infections» / D. 1. Dmitrievskiy, L. O. Bobrytska, O. M. Nikitenko.

10. MMWR. Recommendations and Reports. Prevention of Herpes Zoster. Recommendations of the Advisory
Committee on Immunization Practices (ACIP). — 2008. — Ne 57 (05). — P. 1—30.

11.Kononenko V. V. Herpetic encephalitis in adults (clinical, diagnostic and intensive therapy) /
V. V. Kononenko, A. O. Rudenko, L. P. Chepkiy [et al.] : Method. recommendations of the Ministry of
Health and Academy of Medical Sciences of Ukraine. — Kyiv, 2003. — 40 p.

12.Kennedy P. G., Cohrs R. J. Varicella-zoster virus human ganglionic latency: a current summary /
P. G. Kennedy, R. J. Cohrs // J. Neurovirol. — 2010. — Ne 16 (6). — P. 411—418.

13.Biesiada G. Neurological complications among patients with zoster hospitalized in Department of
Infectious Diseases in Cracow in 2001—2006 / [G. Biesiada, J. Czepiel, I. Sobczyk-Krupiarz, T. Mach, A.
Garlicki] // Przegl Lek. — 2010. — Ne 67 (3). — P. 149—150.

14. Andreychin M. A. Clinical manifestations, diagnosis and treatment of herpes zoster and post-herpetic
neuralgia (guidelines) / [M. A. Andreychin, A. A. Yarosh, V.V. Kononenko, O.OQO. Yarosh,
V. V. Tretyakov]. — Kyiv, 2007. — 31 p.

15. Anastasiy I. A., Dudar D. N., Grigorchik A. Yu. Damage of the central nervous system during infection
caused by Varicella zoster virus / I. A. Anastasiy, D. N. Dudar, A. Yu. Grigorchik // Klin. imunol. Alergol.
Infekt. — 2011. — Ne 3 (42). — P. 34—37.

16.Roush S. W., Murphy T. V. Vaccine-Preventable Disease Table Working Group. Historical comparisons
of morbidity and mortality for vaccine-preventable diseases in the United States / S. W. Roush,
T. V. Murphy // JAMA. — 2007. — Vol. 298 (18). — P. 2155—2163.

17.Belozerov E. S., Bulankov Yu. I. Diseases of the herpes virus group / E. S. Belozerov, Yu. I. Bulankov. —
Elista : APP «Dzhangar», 2005. — 64 p.

18.Opstelten W. The impact of varicella zoster virus: chronic pain / [W. Opstelten, J. McElhaney,
B. Weinberger, A. L. Oaklander, R. W. Johnson] // J. Clin. Virol. — 2010. — Ne 1:S. — P. 8—13.

19. Whitley R. J. Management of herpes zoster and post-herpetic neuralgia now and in the future /
[R. J. Whitley, A. Volpi, M. McKendrick, A. Wijck, A. L. Oaklander] // J. Clin. Virol. — 2010. —
Ne 1:S. — P. 20—28.

20. Stepanchuk V. A., Ruban V. I. Development of specific immunoglobulins against herpesvirus infections /
V. A. Stepanchuk, V. I. Ruban // Doctor. — 2006. — Ne 3-4. — P. 40—41.

21.Karimova |. M. Herpesvirus. Diagnosis, clinical, treatment / 1. M. Karimova. — Moscow : Med. Inf.
Agency, 2004. — 120 p.

22.Banz K. The burden of varicella in Germany. Potential risk and economic impact / K. Banz,
S. Wagenpfeil, A. Neiss // Eur. J. HIth. Econ. — 2004. — Vol. 5 (1). — P. 46—53.

23.Kozko V. N. Topical issues of central nervous system etiology of herpes / [V. N. Kozko, M. I. Krasnov,
A. V. Sokhan, O. V. Motlohova] // Vrach. Pract. — 2007. — Ne 2 (56). — P. 38—41.

24. Wittek M. Varicella and herpes zoster. Part 1: virology, epidemiology, clinical picture, laboratory
diagnostics / M. Wittek, H. W. Doerr, R. Allwinn // Med. Klin. (Munich). — 2010. — Ne 105 (5). —
P. 334—338.

81



Journal of V. N. Karazin” KhNU. N2 1044. 2013

25.Tsinzerling V. A., Chukhlovina M. L. Infections damages of the nervous system: the etiology,
pathogenesis and diagnosis. Manual for Physicians multidisciplinary hospitals / V. A. Tsinzerling,
M. L. Chukhlovina. — S.-Pb. : «ELBI-SPby», 2005. — 448 p.

26.Wassilew S. Skin involvement in zoster / S. Wassilew // Klein. Monbl. Augenheilkd. — 2010. —
Ne 227 (5). — P. 375—38.

27.Cadogan M. P. Herpes zoster in older adults / M. P. Cadogan // J. Gerontol. Nurs. — 2010. —
Ne 36 (3). — P. 10—14.

28. Dekonenko E. P., Shishkina L. V. Lethal outcome encephalitis following varicella in a patient with an
autoimmune disease / E. P. Dekonenko, L. V. Shishkina // Zhurnal nevrologii i psikhiatrii. — 2008. —
Ne 2. — P. 54—59.

29.Rudenko A. O. Damages of the nervous system caused by herpes simplex virus and varitsella-zoster /
[A. O. Rudenko, L. V. Muravska, L. I. Hetman, O. A. Karlovskiy] // Simejna Medicina. — 2008. —
Ne 4, — P. 32—36.

30. Sanjay S. Herpes zoster ophthalmicus / S. Sanjay, P. Huang, R. Lavanya // Curr. Treat. Options Neurol. —
2011. — Ne 13 (1). — P. 79—91.

31.Blanchardiere DeLa A. Neurological complications of varicella-zoster virus infection in adults with
human immunodeficiency virus infection / A. Blanchardiere DelLa, F. Rozenberg, E. Caumes [et al.] //
Scand. J. Inf. Dis. — 2000. — Vol. 32, Ne 3. — P. 263—269.

32.Cunha B. A. Unusually severe varicella zoster (VZV) virus viral (aseptic) meningitis in an unimmunized,
immunocompetent host with chickenpox / B. A. Cunha, H. Warren-Favorito, N. Mickail // Heart Lung. —
2011. — Ne 40 (4). — P. 349—351.

33.Pahud B. A. Varicella zoster disease of the central nervous system: epidemiological, clinical, and
laboratory features 10 years after the introduction of the varicella vaccine / [B. A. Pahud, C. A. Glaser,
C. L. Dekker, A. M. Arvin, D. S. Schmid] // J. Infect. Dis. — 2011. — Ne 1; 203 (3). — P. 316—323.

34. Kleinschmidt-DeMasters B. K., Gilden D. H. The Expanding Spectrum of Herpesvirus Infection of the
Nervous System / B. K. Kleinschmidt-DeMasters, D. H. Gilden // Brain. Pathol. — 2001. — Ne 11. — P.
440—451.

35. Meijide H. Meningoencephalitis due to varicella-zoster virus: an uncommon problem of acute confusional
syndrome in the elderly / [H. Meijide, S. Freire, P. Vega, C. Garcia-Martin] // Enferm. Infecc. Microbiol.
Clin.— 2011. — Ne 29 (8). — P. 632.

36.Bangen K. J. Dementia following herpes zoster encephalitis / [K. J. Bangen, L. Delano-Wood, C. E.
Wierenga, N. H. Stricker, J. R. Hesselink, M. W. Bondi] // Clin. Neuropsychol. — 2010. — Ne 24 (7). —
P. 1193—1203.

37.Ben-Amor S. Post varicella zoster virus myelitis in immunocompetent patients / [S. Ben-Amor, T.
Lammouchi, L. Benslamia, S. Benammou] // Neurosciences (Riyadh). — 2011. — Ne 16 (2). — P. 156—
158.

38.Rasoolinejad M. Cervical transverse myelitis after chickenpox in an immunocompetent patient/
[M. Rasoolinejad, Z. Abdi Layali, E. Shojaei, S. Kalantari] // Acta. Med. Iran. — 2010. — Ne 48 (6). —
P. 417—418.

39.Zozulja I. S., Muravska L.V. Damages of the nervous system of herpes etiology / I. S. Zozulja,
L. V. Muravska // Ukr. med. chasopus. — Ne 2 (22). — 2001. — P. 30—33.

40.Inukai A. A patient with myelitis of varicella-zoster without skin lesions--diagnostic value of virus
antibody index in CSF / [A. Inukai, T. Katayama, M. Kenjo, Y. Yokokawa, I. Aiba, Y. Saito] // Rinsho
Shinkeigaku. — 2010. — Ne 50 (9). — P. 634—640.

41.Gnann J., Whitley R. Herpes zoster / J. Gnann, R. Whitley // N. Engl. J. Med. — 2002. — Ne 347. — P.
340—346.

42.Bessho M. Case of incomplete brown-Séquard syndrome after thoracic herpes zoster infection /
[M. Bessho, H. Nakajima, T. Ito, H. Kitaoka] // Rinsho. Shinkeigaku. — 2010. — Ne 50 (3). — P. 175—
177.

43.Gomberg M. A. Herpes zoster a dermatologic problem / M. A. Gomberg // Bull. dermatol., venerol. —
2007. —- Ne 5. — P. 18—21.

44, Katz J. Acute pain in herpes zoster and its impact on health-related quality of life / J. Katz, E. Cooper,
R. Walther [et al.] // Clin. Infect. Dis. — 2004. — Ne 39. — P. 342—348.

45, Selvakumar C. J. Post varicella angiopathy / [C.J. Selvakumar, C.Justin, T.R. Gnaneswaran,
M. Chandrasekaran] // J. Assoc. Physicians India. — 2010. — Ne 58. — P. 572—574.

46. Whitley R. J. Varicella zoster virus and central nervous system syndromes / R. J. Whitley // Herpesvirus
Infections of the Central Nervous System. — IHMF, 2003. — P. 67—74.

47.Dekonenko E. P. Herpes viruses as a cause of acute disseminated encephalomyelitis / E. P. Dekonenko,
L. V. Kupriyanova, I. N. Martynenko [et al.] // Neurol. Journal. — 2004. — Ne 3. — P. 10—15.

82



Series «Mediciney. Issue 25

48. Kuskova T. K. Varicella / T. K. Kuskova, E. G. Belova, T. E. Migmanov // Lech. vrach. — 2004. —
Ne 1. —P. 30—35.

49. Kawatani M. A case of intracranial saccular aneurysm after primary varicella zoster virus infection /
[M. Kawatani, A. Nakai, T. Okuno, H. Tsukahara, Y. Ohshima, M. Mayumi] // Brain Dev. — 2012. —
Ne 34 (1). — P. 80—82.

50.De A. Varicella myopericarditis mimicking myocardial infarction in a 17-year-old boy / [A. De, D.
Myridakis, M. Kerrigan, F. Kiblawi] // Tex. Heart Inst. J. — 2011. — Ne 38 (3). — P. 288—290.

51.Zublenko O. V. Varicella in Ukraine and contemporary approach to its prevention / O. V. Zublenko //
Simeyna medytsyna. — 2006. — Ne 2. — P. 90—92.

52.Maggi U. Fulminant multiorgan failure due to varicella zoster virus and HHV6 in an immunocompetent
adult patient, and anhepatia / [U. Maggi, R. Russo, G. Conte, D. Chiumello, G. Lunghi, M. Maggioni,
M. L. Caspani, R. Arnoldi, D. Dondossola, G. Rossi] // Transplant Proc. — 2011. — Ne 43 (4). — P.
1184—1186.

53. Taguchi T. Ramsay-Hunt syndrome / T. Taguchi, S. Ueda, T. Kudo // J. Infect. — 2011. — Ne 62 (2). —
P. 180—1.

54.Shim H. J. Ramsay-Hunt syndrome with multicranial nerve involvement / H. J. Shim, H. Jung, D. C.
Park // Acta Otolaryngol. — 2011. — Vol. 131 (2). — P. 210—215.

55. Mendieta C. Alveolar bone necrosis and tooth exfoliation following herpes zoster infection: a review of
the literature and case report / C. Mendieta, J. Miranda, L. I. Brunet // J. Periodontol. — 2005. — Vol. 76
(1). — P. 148—153.

56. Volvolkar P. Tooth exfoliation, osteonecrosis and neuralgia following herpes zoster of trigeminal nerve /
P. Volvolkar, S. Patil, A. Dinkar // Indian. J. Dent. Res. — 2002. — Vol. 13 (1). — P. 11—14.

57.Teeninga N. Acute illness following chicken pox: spleen infarction as a complication of varicella zoster
infection / [N. Teeninga, A. J. Willemze, M. Emonts, I. M. Appel] // Ned. Tijdschr. Geneeskd. — 2011. —
Ne 155 (28). — A2987.

58. Luksi¢ B. Acute appendicitis, a rare complication of varicella: A report of three cases / [B. Luksic, S.
Mladinov, I. Goi¢-Barisi¢, A. Srzi¢, 1. Brizi¢, L. Peri¢] / J. Infect. — 2012. — Ne 64 (4). — P. 430—433.

59. Gilden D. H. Varicella zoster virus vasculopathy and disseminated encephalomyelitis / D. H. Gilden // J.
Neurol. Sci. — 2002. — Vol. 195 (2). — P. 99—101.

60. Baird N. L. Varicella Zoster Virus (VZV)-Human Neuron Interaction / [N. L. Baird, X. Yu, R. J. Cohrs,
D. Gilden] // Viruses. — 2013. — Vol. 5 (9). — P. 2106—15.

61. Amlie-Lefond C., Jubelt B. Neurologic manifestations of varicella zoster virus infections / C. Amlie-
Lefond, B. Jubelt // Curr. Neurol. Neurosci. Rep. — 2009. — Vol. 9 (6). — P. 430—434.

62. Askalan R. Chickenpox and stroke in childhood: a study of frequency and causation / R. Askalan,
S. Laughlin, S. Mayank // Stroke. — 2001. — Vol. 32 (6). — P. 1257—1262.

63.Braun K. P. The course and outcome of unilateral arteriopathy in 79 children with ischaemic stroke /
K. P. Braun, M. M. Bulder, S. Chabrier // Brain. — 2009. — Vol. 132 (Pt 2). — P. 544—557.

64. Heininger U., Seward J. F. Varicella / U. Heininger, J. F. Seward // Lancet. — 2006. — Vol. 368
(9544). — P. 1365—1376.

65. Gilden D. H. Presence of VZV and HSV-1 DNA in human nodose and celiac ganglia / D. H. Gilden,
R. Gesser, J. Smith // Virus Genes. — 2001. — Vol. 23 (2). — P. 145—147.

66. Vella M. S1 Herpes zoster localization: acute urinary retention in woman / [M. Vella, G. Mastrocinque,
S. Romeo, G. Giammanco, D. Melloni] // Urologia. — 2011. — Ne 78 (2). — P. 145—147.

67.Mousali Y. M. Zoster myelitis in sickle cell anemia / Y. M. Mousali, E. M. Sobhi, S. O. Makkawi //
Neurosciences (Riyadh). — 2011. — Ne 16 (3). — P. 273—275.

68. Mohammad B. Extensive necrotic phlegmon in a child with chickenpox / B. Mohammad // Det.
khirurgiya. — 2001. — Ne 4. — P. 48—49,

69. Mohsen A. H., McKendrick M. Varicella pneumonia in adults / A. H. Mohsen, M. McKendrick // Eur.
Respir. J. — 2003. — Vol. 21 (5). — P. 886—891.

70. Chiner E. Varicella-zoster virus pneumonia in an adult population: has mortality decreased? / E. Chiner,
I. Ballester, I. Betlloch // Scand. J. Infect. Dis. — 2010. — Vol. 42 (3). — P. 215—221.

71.lvanova V. V. Immunopathogenesis of infectious diseases in children / V. V. Ivanova, G. F. Zheleznikova,
I. V. Shilova // Pediatriya. — 2005. — Ne 4. — P. 61—65.

72.Samyn B. Post-varicella cerebral thrombophlebitis with anti-protein S: report of a pediatric case /
[B. Samyn, L. Grunebaum, J. Amiral, C. Ammouche, K. Lounis, E. Eicher, L. Mauvieux, D. Desprez] //
Ann. Biol. Clin. (Paris). — 2012. — Ne 70 (1). — P. 99—103.

73.Insinga R. P. The incidence of herpes zoster in a United States administrative database / R. P. Insinga,
R. F. Itzler, J. M. Pellissier // J. Gen. Intern. Med. — 2005. — Vol. 20 (8). — P. 748—753.

83



Journal of V. N. Karazin” KhNU. N2 1044. 2013

74.Baur A. Varicella-associated purpura fulminans and deep vein thrombosis: a pediatric case report /
[A. Baur, R. Pouyau, S. Meunier, C. Nougier, S. Teyssedre, E. Javouhey, D. Floret, Y. Gillet] // Arch.
Pediatr. — 2011. — Ne 18 (7). — P. 783—786.

75.Mehta S. K. Stress-induced subclinical reactivation of varicella zoster virus in astronauts / S. K. Mehta,
R. J. Cohrs, B. Forghani // J. Med. Virol. — 2004. — Vol. 72 (1). — P. 174—179.

76.Hicks L. D. Family history as a risk factor herpes zoster: a case-control study / L. D. Hicks, R. H. Cook-
Norris, N. Mendoza // Arch. Dermatol. — 2008. — Vol. 144 (5). — P. 603—608.

77.Gershon A. A. Varicella vaccine / A. A. Gershon, M. Takahashi, J. F. Seward. — In.: Plotkin S,
Orenstein W. eds. Vaccines, 4™ end. Philadelpia : WB Saunders, 2004. — P. 783—823.

78. Heininger Ulrich, Seward F. Jane. Varicella / Ulrich Heininger, Jane F. Seward // Therapia. — 2006. —
Ne 11. — P. 40—42.

79. Fluri S. Chickenpox is not always benign: postvaricella purpura fulminans requires prompt and aggressive
treatment / [S. Fluri, G. W. Kaczala, K. Leibundgut, L. Alberio] // Pediatr. Emerg. Care. — 2010. —
Ne 26 (12). — P. 932—934.

80.Gilden D. Neurologic complications of the reactivation of varicella-zoster virus / D. Gilden,
B. K. Kleinschmidt-DeMasters, J. J. La Guardia [et al.] // N. Engl. J. Med. — 2000. — Ne 342. — P.
635—645.

81. Mishchenko V. A., Toryanik I. I. The role and place of infections caused by the herpes simplex virus
(HSV) of all deaths in children (according to a retrospective analysis) / V. A. Mishchenko, 1. I. Toryanik //
Proceedings of the VI Congress of the Russian infectious disease on October 29-31, 2003. — S.-Pb. —
P. 255—256.

82.Skorodumova N. P. Clinical and immunological characteristics varicella encephalitis in children /
N. P. Skorodumova, A. I. Bobrovytska, O. L. Goncharova [et al.] // Dytjachi infektsiji. — K., 2002. —
Issue 29. — P. 149—156.

83. Skorodumova N. P. Malignant course of varicella in children in Donetsk region / N. P. Skorodumova,
A. |. Bobrovytska, O. L. Goncharova. — Proceedings of the Conference «Severe forms of infectious
diseases and emergency conditions». — Ternopil, Dnipropetrovsk, 2003. — P. 191—192.

84.Gaidei V. R. Experience in the treatment of varicella in the newborn / V. R. Gaidei, A. |. Savchuk,
S. Ya. Lavryukova, E. V. Sycheva // Suchasni infektsii. — 2005. — Ne 2. — P. 54—57.

85. Thomson J. J. Novel management of post varicella purpura fulminans owing to severe acquired protein S
deficiency / J. J. Thomson, A. Retter, B. J. Hunt // Blood Coagul. Fibrinolysis. — 2010. — Ne 21 (6). —
P. 598—600.

86. Corey L. Herpes simplex virus. In: Mandell G.E., Bennett J.E., Dolin R., eds. Mandell, Douglas, and
Bennett’s principles and practice of infectious disease. 5" ed. — Vol. 2. Philadelphia: Churchill
Liningstone, 2000. — P. 1564—1580.

87. Arvin A. Aging, immunity, and the varicella-zoster virus / A. Arvin // N. Engl. J. Med. — 2005. —
Ne 352. — P. 2266—2267.

88. Pekova L. The case of herpes zoster in 4 months baby / [L. Pekova, . Kanelov, V. Tsaneva, I. Kichukova,
G. Peycheva, M. Dimitrova] // Klin. imunol. Alergol. Infekt. — 2007. — Ne 5 (10). — P. 72—73.

89. Kramarev S. O. Peculiarities of contemporary course of varicella in children / S. O. Kramarev,
I. V. Shpak, V. V. Yevtushenko, O. O. Voronov // Ukr. med. visnyk. — 2008. — Ne 10 (30). — P. 21—
25.

90.Hambleton S., Gershon A. Preventing varicella-zoster disease / S. Hambleton, A. Gershon // Clin.
Microbiol. Rev. — 2005. — Ne 18. — P. 70—380.

91.Jordan K., Kristensen K. Purpura fulminans / K. Jordan, K. Kristensen // Ugeskr. Laeger. — 2010. —
Ne 12; 172 (28). — P. 2064—2065.

92.Sharma V. K. Postvaricella purpura fulminans with no evidence of disseminated intravascular coagulation
(DIC) or protein S deficiency / [V. K. Sharma, T. N. Dubey, L. Dave, A. Agarwal] // J. Indian. Med.
Assoc. — 2010. — Ne 108 (8). — P. 529—530.

93. Bevilacqua S. Varicella arthritis in childhood: a case report and review of the literature / [S. Bevilacqua,
J. M. Poircuitte, L. Boyer, T. May, P. Lascombes, V. Venard] // Pediatr. Infect. Dis. J. — 2011. —
Ne 30 (11). — P. 980—982.

94. Jain M. K. Unusual oral complications of herpes zoster infection: report of a case and review of literature /
M. K. Jain, K. S. Manjunath, S. N. Jagadish // Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod. —
2010. — Ne 110 (5). — P. 37—41.

95. Pollak L. Varicella zoster vs. herpes simplex meningoencephalitis in the PCR era. A single center study /
[L. Pollak, S. Dovrat, M. Book, E. Mendelson, M. Weinberger] // J. Neurol. Sci. — 2012. — Ne 314 (1-
2). — P. 29—36.

84



Series «Mediciney. Issue 25

96. Matsumoto H. Rectal Ulcer in a Patient with VZV Sacral Meningoradiculitis (Elsberg Syndrome) /
[H. Matsumoto, T. Shimizu, S. Tokushige, H. Mizuno, Y. Igeta, H. Hashida] // Intern. Med. — 2012. —
Ne 51 (6). — P. 651—654.

97.Van Lier A. Hospitalization due to varicella in the Netherlands / A.van Lier, N. A.van der Maas,
G. D. Rodenburg, E. A. Sanders, H. E. de Melker // BMC Infect. Dis. — 2011. — Ne 5; 11. — P. 85.

98.Kang J. H. Increased risk of multiple sclerosis following herpes zoster: a nationwide, population-based
study / [J. H. Kang, J. J. Sheu, S. Kao, H. C. Lin] // J. Infect. Dis. — 2011. — Ne 15; 204 (2). — P. 188—
192.

99. Ordoiiez G. Varicella zoster virus in progressive forms of multiple sclerosis / [G. Ordoiiez, A. Martinez-
Palomo, T.Corona, B. Pineda, J. Flores-Rivera, A. Gonzalez, B. Chavez-Munguia, J. Sotelo] // Clin.
Neurol. Neurosurg. — 2010. — Ne 112 (8). — P. 653—657.

100. Dulovi¢ O. Varicella complications: is it time to consider a routine varicella vaccination? / [O. Dulovi¢,
E. Gvozdenovi¢, J. Nikoli¢, A. R. Spurni¢, N. Katani¢, D. Kovarevi¢-Pavi¢evi¢] // Vojnosanit Pregl. —
2010. — Ne 67 (7). — P. 523—529.

101.Heni M. Rare differential diagnosis of left brachial pain — Case 6/2010 / [M. Heni, C. Henninger,
B. Ludescher, K. Missig, C. Bux, R. Beck, J. Kuprion] // Dtsch. Med. Wochenschr. — 2010. —
Ne 135 (30). — P. 1497,

102. Abro A. H. Chickenpox: presentation and complications in adults / [A. H. Abro, A. M. Ustadi, K. Das,
A. M. Abdou, H. S. Hussaini, F. S. Chandra] // J. Pak. Med. Assoc. — 2009. — Ne 59 (12). — P. 828—
831.

103. Mikaeloff Y. Nonsteroidal anti-inflammatory drug use and the risk of severe skin and soft tissue
complications in patients with varicella or zoster disease / Y. Mikaeloff, A. Kezouh, S. Suissa // Br. J.
Clin. Pharmacol. — 2008. — Ne 65 (2). — P. 203—209.

104. Breuer J. A proposal for a common nomenclature for viral clades that form the species varicella-zoster
virus: summary of VZV Nomenclature Meeting 2008, Barts and the London School of Medicine and
Dentistry, 24-25 July 2008 / [J. Breuer, C. Grose, P. Norberg, G. Tipples, D. S. Schmid] // J. Gen.
Virol. — 2010. — Ne 91 (Pt 4). — P. 821—828.

105. Liu J. Genotyping of clinical varicella-zoster virus isolates collected in China/ [J. Liu, M. Wang, L. Gan,
S. Yang, J. Chen] // J. Clin. Microbiol. — 2009. — Ne 47 (5). — P. 1418—1423.

106. Loparev V. N. Distribution of varicella-zoster virus (VZV) wild-type genotypes in northern and southern
Europe: evidence for high conservation of circulating genotypes / V. N. Loparev, E. N. Rubtcova,
V. Bostik [et al.] // Virology. — 2009. — Ne 20; 383 (2). — P. 216—225.

107. Enskhsaikhan D. Genotyping of varicella zoster virus strains isolated in Mongolia / [D. Enskhsaikhan,
V. N. Loparev, V. Bostik, P. Tuul, B. Darmaa, V. V. Demkin, P. Niamdavaa] // Vopr. Virusol. —
2010. — Ne 55 (5). — P. 40—43.

108. Rodriguez-Castillo A. Genetic variation of Varicella-Zoster Virus strains circulating in Mexico City /
[A. Rodriguez-Castillo, G. Vaughan, J. E. Ramirez-Gonzalez, E. Gonzalez-Duran, J. C. Gudino-Rosales,
A. Escobar-Gutiérrez] // J. Clin. Virol. — 2009. — Ne 46 (4). — P. 349—353.

109. Sauerbrei A. Genotypes of varicella-zoster virus wild-type strains in Germany / [A. Sauerbrei, R. Zell,
A. Philipps, P. Wutzler] // J. Med. Virol. — 2008. — Ne 80 (6). — P. 1123—1130.

110. Macneil A. Transmission of atypical varicella-zoster virus infections involving palm and sole
manifestations in an area with monkeypox endemicity / [A. Macneil, M. G. Reynolds, Z. Braden,
D. S. Carroll, V. Bostik, K. Karem, S. K. Smith, W. Davidson, Y. Li, A. Moundeli, J. V. Mombouli,
A. O. Jumaan, D. S. Schmid, R. L. Regnery, |. K. Damon] // Clin. Infect. Dis. — 2009. — Ne 1; 48 (1). —
P. 6—8.

111. Quinlivan M. A case of varicella caused by co-infection with two different genotypes of varicella-zoster
virus / M. Quinlivan, N. Sengupta, J. Breuer // J. Clin. Virol. — 2009. — Ne 44 (1). — P. 66—609.

85



Journal of V. N. Karazin” KhNU. N2 1044. 2013

86



	
	



