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GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since
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editorials, essays, medical news, and correspondence in English and Russian.
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MEJUIIMHCKHUE HOBOCTHU I'PY3UHN

ExxeMecsuHbIil COBMECTHBIN I'PY3HHO-aMEPUKAHCKUI HAyUHBIM JJIEKTPOHHO-IIEYATHBIN KypHaI
ATeHTCTBa MEAMIIMHCKOW MH(pOpManu ACCOIMALIMU JIENI0BOI mpecch [ py3un,
AKaneMnM MEAMIMHCKUX Hayk [ py3un, Mex1yHapoaHOH aka/leMUuH HayK, HHAYCTPUH,
obpazoBanus u uckyccts CLLIA.

Wznaercs ¢ 1994 r., pacupoctpansercs 8 CHI, EC u CILIA
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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITh OCBELICHBI aKTYaJIbHOCTh IaHHOTO MaTepraa, MeTOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu npencTaBneHny B Ie4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CICAYIONINE Pa3ieibl: IeJh UCCIEOBAHNS, MaTepral U
METOJIbI, PE3yJIBTaThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHMIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBIeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUarpaMMBbI CIIEAyeT 03aIlIaBUTh, IPOHYMEPOBATh W BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYCHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHaJIbD», TPUHATHIX MeXIyHapOAHBIM KOMUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle Ka)XI0H OpUIMHAIBHOM CTaThU MPUBOAUTCS Oubanorpaduyeckuil cnucok. B cnmcok nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHalbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a1(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke simTeparypsl CHauana NpUBOASTCS PadOTHI, HAIMCAHHBIC 3HAKAMHU
Ipy3MHCKOro andaBuTa, 3aTeM KUPWUIHLECH 1 narnHuned. CChUIKM Ha LIUTHPYEMble paObOThl B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BUJE HOMEPA, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITUCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHICHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHa U OTYECTBA, YKa3aHbl CIIyKeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0# MpaBo COKpallaTh U UCIPaBIsATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PAaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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The scientific publications presented in this special issue of the “Georgian Medical News” are the
products generated through the project “Improving research and writing skills among young Georgian
academics” funded through the University Research Program by the U.S. Embassy in Georgia.

The objectives of the project were to create and implement educational and training program for young
Georgian academics to introduce skills such as critical thinking, data analysis, literature review, research
proposal writing, and publication preparation; promote and facilitate ongoing mentoring of project
beneficiaries by the local and international experts; help young Georgian academics in establishing
inter-institutional, personal and peer-mentoring networks to share strategies for pursuing their scientific
career advancements and peer review of research proposals and manuscripts.

Several universities from different regions of Georgia participated in the project. Participants got fa-
miliar with different methodologies used in qualitative and quantitative research. Training provided
young Georgian academics with detailed understanding of research process and necessary practical
skills for conducting research projects and publishing in local and international peer-reviewed journals.

This project is funded by the U.S. Embassy to Georgia in Tbilisi. The contents of this publication are
those of the Author(s) and do not necessarily represent the views of the Department of State.
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ROTAVIRUS VACCINE IMPLEMENTATION IN GEORGIA - IMPACT OF KNOWLEDGE,
APPROACH, AND PRACTICES OF HEALTH CARE WORKERS

"Topuridze M., 'Baliashvili D., 'Komakhidze T., 'Shishniashvili M., 'Grdzelidze N., >Butsashvili M.

'National Center for Disease Control and Public Health, Thilisi, Georgia; *Health Research Union, Thilisi, Georgia

Rotavirus (RV) is the most common cause of severe
gastroenteritis in infants and young children worldwide.
The virus causes approximately half a million deaths each
year among children aged <5 years, and more than 80% of
these deaths occur in developing countries [5,24]. By age
5, nearly every child will have experienced an episode of
rotavirus gastroenteritis; 1 in 5 will visit a clinic, and 1 in
60 will be hospitalized [21]. Rotavirus-associated illness
is the leading cause of dehydration and hospitalization due
to gastroenteritis in children [6,29]. One study in Canada
reported that the cost per person of rotavirus infection varies
from $350 for mild cases to $2663 for hospitalized cases
[13]. Several other studies in both developing and devel-
oped countries have also shown that rotavirus-associated
diarrhea incurs significant costs [19,27].

Rotavirus gastroenteritis is a significant public health prob-
lem in Georgia. According to the World Health Organiza-
tion (WHO) estimate for 2008, there were approximately
10 to 50 deaths of young children due to rotavirus diarrhea
in Georgia [30]. The rotavirus sentinel surveillance was
established in Georgia in 2006 with WHO support. A high
proportion (36%) of severe diarrhea events in children
below 5 years of age was caused by RV [31].

Two main types of rotavirus vaccines that are approved
worldwide are the monovalent vaccine and the pen-
tavalent bovine-derived vaccine. Different studies have
shown that these vaccines have good safety profiles and
no significant adverse effects [3,12]. Additionally, these
rotavirus vaccines appear to exhibit high cost-effective-
ness in developing countries. Studies have shown that
vaccination will prevent 2.4 million rotavirus deaths
and >82 million disability-adjusted life-years (DALY's)
in 64 of the 72 GAVlI-eligible countries that have or
will introduce vaccine between 2007 and 2025. The
introduction of rotavirus vaccines is very cost-effective
and is projected to substantially reduce child mortality
[1,8,17,23].

Given the high burden of the disease, the availability of
safe and effective vaccines, and the high cost-effectiveness
of new interventions, the Ministry of Labour, Health and
Social Affairs (MoLHSA) of Georgia decided to introduce
the rotavirus vaccine into the routine immunization pro-
gram in 2013.
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International experience with the introduction of new vac-
cines has shown that existing concerns and resistances to
immunization in the population might lead to refusal of the
RV vaccine. Moreover, the introduction of any new vaccine,
including the RV vaccine, can cause anti-vaccine movements
and decrease the overall immunization coverage in the country.
Studies conducted in the United States and in developing coun-
tries have indicated that the main barriers to the introduction
of the rotavirus vaccine are the cost of purchasing the vaccine
and concerns about vaccine safety [14,15].

There is a scarcity of evidence-based data that provide
insight about the main barriers to vaccination and the ex-
isting vaccine-resistant groups in the Georgian population.
Research studies of health care workers (HCWs) that were
performed in 2007 revealed that the most common barriers
for hepatitis B vaccine uptake by HCWs were concerns
about safety and adverse events and negative media report-
ing[4,28]. Another study performed by the National Center
for Disease Control and Public Health with the assistance
of UNICEEF in 2010 revealed that HCWs’ and parents’
mistrust toward vaccination, particularly multi-component
Hib vaccine, was due to the low competence of the HCWs
in the area and the perception of low risk of the disease
among the parents [9]. According to national immunization
reports and research performed by UNICEF, inadequate
interpretation of the contraindications also represents an
important barrier against vaccine uptake [2]. These data
indicate that the opinions of HCWs are of great importance
for achieving high vaccination coverage.

The study aim was to identify factors influencing Georgian
HCWs’ attitude and practices regarding introduction of RV
vaccine in Georgia.

Material and methods. In May and June of 2012, the
National Center for Disease Control and Public Health
(NCDC) conducted a cross-sectional survey of 462 pri-
mary health care workers (HCWs) who were involved in
the expanded program of immunization (EPI) using self-
administered anonymous questionnaires in three regions of
Georgia. The study sites were selected to include a range of
population densities, ethnic diversity and a range of vaccine
coverage according to the official immunization coverage
estimates for the year 2010 (Penta3 [DPT+Hib+HepB] was
used as the indicator). The following regions were included:



1) the capital city Tbilisi in which 1/3 of country’s popula-
tion resides; 2) Kvemo Kartli, which is a rural region with
high ethnical diversity; and 3) Shida Kartli, which is one
of the regions with the lowest vaccine coverage. The vac-
cination coverage were 93%, 88% and 86%, respectively.
For Shida Kartli and Kvemo Kartli, which each include
districts with disparate coverage statistics, two districts
were included for each region; i.e., those with the highest
and lowest coverage statistics. These districts were Tetri-
tskaro and Marneuli in Kvemo Kartli (95.4% and 77.5%,
respectively) and Kaspi and Kareli in Shida Kartli (98.3%
and 81.2%, respectively).

The sample size was calculated using a formula for finite
populations (based on a total number of 578 physicians
involved in immunization in the selected regions) using the
standard parameters of alpha=0.05 and power=0.80. As-
suming that 50% of the health care workers had sufficient
knowledge of rotavirus infections, the minimum required
sample size for the proposed survey was 420.

The eligibility criteria included being a medical doctor
who was employed full-time at a primary health care
unit (PHCU) participating in the EPI. The HCWs were
selected by simple random sampling using employee lists
provided by the medical facilities of the selected regions.
The potential participants who met the eligibility criteria
were invited to participate in the survey until the designated
sample size was met for each PHCU. The response rate for
each institution was calculated.

The questionnaires were developed in collaboration with
local experts in pediatrics, infectious diseases, preventive
medicine and public health. The self-administered anony-
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mous questionnaires were pilot-tested on a convenience
sample of 10 HCWs from PHCUs located in Tbilisi.

The questionnaires were hand-delivered to HCWs during
working hours and collected after completion. Brief oral
and written descriptions of the purpose and objectives of
the study were provided, and verbal consent was obtained
from each prospective participant. Prior to administration,
the HCWs arranged to complete the self-administered
standardized questionnaires at pre-arranged times.

Data quality assessments were conducted prior to the
analyses. The relationship between the HCWs’ willingness
to provide recommendations for rotavirus vaccine inclusion
in the National Schedule of Immunization (i.e., favorable
versus undecided or opposed) and potential predictive
factors were studied using chi-square or Fisher’s exact
tests. A stepwise backward logistic regression was used to
determine the most suitable model for multivariate analysis.
Variables with p values <0.20 in the bivariate analysis were
entered into the model, and p values <0.05 were considered
statistically significant. The data analyses were performed
using Epilnfo 7 software.

Results and their discussion. Demographic and profes-
sional characteristics

In May 2012, 475 health care workers (HCWs) were invited
to participate in the study, and 462 agreed and completed
the self-administered questionnaire (97.3% response rate).
Three hundred sixty-four HCWs (78.8%) were employed in
primary health care facilities located in Tbilisi, 38 (8.2%)
were from the Shida Kartli region (22 from Kaspi and 16
from Kareli), and 60 (13.0%) were from the Kvemo Kartli
region (20 from Tetritskaro and 41 from Marneuli).

Table 1. Perceived Burdens of Rotavirus Infection and Diarrheal Diseases in Georgia

Statement Absolutely Somewhat Somewhat dis- Absolutely
agree, N(%) agree, N(%) agree, N(%) disagree, N(%)

Diarrhea is common in children
under 2 years 105 (22.7) 96 (20.8) 216 (46.8) 45(9.7)
Diarrhea is a serious health problem
in children under 2 years 176 (38.1) 110 (23.8) 157(34.0) 19 (4.1)
Rotavirus is the most common
cause of infectious diarrhea in chil- 72 (15.6) 95 (20.6) 249 (53.9) 46 (10.0)
dren <2 y old in Georgia
Rotavirus infection is the most
frequent cause of severe diarrhea 120 (26.0) 127 (27.5) 195 (42.2) 20 (4.3)
disease in <2-y-olds in Georgia
There is need for a safe and effec- 142 (30.7) 123 (26.6) 168 (36.4) 29 (6.3)
tive rotavirus vaccine in Georgia
Because rotavirus infections are
common and potentially severe in
developing countries, there is a need 168 (36.4) 122 (26.4) 144 (31.2) 28 (6.1)
for a safe and effective rotavirus
vaccine in Georgia
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Table 2. Perceived Barriers to the Implementation of the Rotavirus Vaccine

Barrier Definite bar- Somewhat a barrier, Minor/not a barrier at

rier, N(%) N(%) all, N(%)

Lack of sta'te ﬁnanmal resources 214 (46.3) 198 (42.9) 50 (10.8)

for immunization

Parental refusal 180 (39.0) 234 (50.6) 48 (10.4)

Parental concerns about the safety

of the rotavirus vaccine 146 31.6) 245 653) 7154

Physicians’concerns about the safety

of the rotavirus vaccine 7937.1) 184 (39.8) 199 (43.1)

Parental concerns about the vaccine safety

i GENERAL 114 (24.7) 268 (58.0) 80 (17.3)

Parepts I.IO'[ thinking that a rotavirus 125 (27.1) 239 (51.7) 98 (21.2)

vaccine is necessary

Physician’s concern about adding another

vaccine to an already overloaded vaccine 49 (10.6) 134 (29.0) 279 (60.4)

schedule

Phy51c1ap s belief that rf)t3V1ru5 is n(?t a 59 (12.8) 160 (34.6) 243 (52.6)

severe disease that requires vaccination

The time 1.t will tak.e for phy51c1.ans to dis- 54.(11.7) 160 (34.6) 248 (53.7)

cuss rotavirus vaccine safety with parents

Parents not thinking that infectious

diarrhea is risk for their children 100 (21.6) 211 (@35.7) 151(32.7)

The study participants included pediatricians (164, 35.5%),
family doctors (137, 29.7%), HCWs with joint specialties
(pediatricians with family doctor licenses; 155, 33.5%) and
other specialists in the field (6,1.3%; i.e., immunologists
and infectious disease and internal medicine specialists).
The vast majority of the recruited HCWs were females
(91.3%), had 10 or more years of work experience (91.6%)
and worked in the primary health care facilities located
in Tbilisi (78.8%). Less than half of the HCWs (43.9%)
reported having moderate vaccination-related workloads
(between 11 to 30 children vaccinated per month) and
having taken continuous medical education courses during
the previous 1 or 3 years (35.3% and 31.0%, respectively).

Perceptions of Diarrheal Diseases and Rotavirus Infection
The majority of the health care workers (67.9%) recognized
diarrhea as a frequent health-related problem in children
below the age of 2 years. However, only 7.8% of the HCWs
reported diarrhea as the most commonly encounter disease
in their clinical practice. Only 28.4% of the respondents
named rotavirus infection as the leading cause of diarrhea
in this age group.

The participants were asked to provide their level of agree-
ment with 6 statements concerning diarrhea and rotavirus
infection burden in Georgia on a scale of one to four in
which one indicated “absolutely agree” and four indicated
“absolutely disagree” (Table 1).
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Perceptions about rotavirus vaccine

Overall, the participants recognized the need for a safe
and effective rotavirus vaccine in Georgia, and 36.4%
absolutely agreed that the high burden of rotavirus disease
in developing countries is a sufficient argument to justify
the need for a rotavirus vaccine in Georgia.

The majority of HCWs had already heard about the rota-
virus vaccine (79.7%). Regarding the question of whether
they would recommend the inclusion of the rotavirus vac-
cine in the National Schedule of Immunization, less than
half recommended this inclusion with confidence (44.2%).

The top three perceived “definite” barriers to rotavirus vaccine
implementation in Georgia were the scarcity of state financial
resources to cover all costs related to immunization (a definite
barrier among 46.3%), the expectancy of parents’ refusal
(definite barrier - 39.0%), and concern about the safety of the
rotavirus vaccine (definite barrier - 31.6%; Table 2).

The other most common perceived barriers to vaccine
implementation were primarily associated with the parents’
concerns regarding immunization, including the parents®
general concerns about vaccine safety (combined responses
of definite and somewhat of a barrier: 82.7%), parents not
thinking that the rotavirus vaccine is necessary (78.8%) and
the belief that rotavirus infection is not a severe disease that
requires vaccination (68.4%).
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% HCWS CONSIDER
PARENTAL REFUSAL AS
BARRIER

% HCWS CONSIDER NO
REMUNERATION AS
BARRIER

a - Pearson Chi-Square <0.002;
b - High vaccine coverage settlement in the Kvemo Kartli region for the year 2010 (Indicator: Penta3 [DPT+Hib+HepB]),
¢ - Low vaccine coverage settlement in the Kvemo Kartli region;
d - High vaccine coverage settlement in the Shida Kartli region;
e - Low vaccine coverage settlement in the Shida Kartli region
Fig. RV infection- and vaccine-related perceptions among health care workers from different settlements

RV infection and vaccine-related perceptions: Regional
differences

Perceptions regarding diarrheal diseases, RV infection
and vaccination significantly differed in the low vaccine
coverage settings. Specifically, RV vaccine awareness and
willingness to recommend the inclusion of the vaccine in
the National Schedule of Immunization were considerably
lower in both low vaccine coverage rural settings (Kareli
and Marneuli) than in their high-coverage neighboring
settlements. Moreover, the perception that the parents’
refusals would be the main barrier to RV vaccine imple-
mentation in the country was more commonly named in
low vaccine coverage areas (38% vs. 32% in Shida Kartli
Reg. and 22% vs. 10% in Kvemo Kartli; Fig. 1). Similarly,
the HCWs from these areas were more prone to report the
lack of remuneration of the HCWs for each immunization
visit as an important barrier, which distinguished the HCWs
from low-coverage settings from those of high-coverage
neighborhoods (31% vs. 9% in Shida Kartli Reg. and 51%
vs. 5% in Kvemo Kartli; Fig.).

Factors Associated With Rotavirus Vaccine Recommenda-
tion

The bivariate analyses revealed that the willingness to
provide a recommendation for the inclusion of the RV
vaccine in the national immunization schedule were signifi-
cantly lower among the HCWs with low vaccine awareness
(OR=2.1395%CI: 1.33-3.41), low perception of RV disease
burden (OR=1.91 95%CI: 1.26-2.91), low perception of the
severity (OR=1.9795%CI: 1.31-2.96), low perception of the
need for RV vaccine in routine immunization in the country
(OR=4.99 95%CI: 3.23-7.70) and among HCWs with con-
cerns about vaccine safety (OR= 2.8895%CI: 1.85-4.50),
parental refusal due to safety concerns (OR=2.2595%CI:
1.17-4.35) and the additional time required for discussions
about vaccine safety issues with parents (OR=1.55 95%CI:
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1.04-2.32) (Table 3).

After adjustment for the other variables in the multivariate
regression analyses, only three factors remained statistically
significant and were identified to be independent predic-
tors of vaccine recommendation and acceptance (Table
3). Specifically, the HCWs were 2.54 times less likely to
recommend the inclusion of the rotavirus vaccine in the
national immunization schedule if they did not believe that
there is a need for the safe and effective rotavirus vaccine in
the country in general (OR=2.54, CI: 1.46-4.42), and they
were 2.75 times less likely to provide this recommendation
if they did not see the need for the vaccine because rotavirus
infection is common and potentially severe in developing
countries (OR=2.75, CI: 1.59-4.75). Moreover, the HCWs
who were concerned about vaccine safety were 2.51 times
less likely to provide this recommendation than were the
others (OR=2.51, CI: 1.56-4.02).

Numerous studies performed in different countries have
indicated that the knowledge and attitudes of HCWs have
strong influences on vaccination coverage [18,25]. There-
fore, the opinion of HCWs should be considered before any
change in the vaccination calendar. These types of surveys
also help to identify potential barriers to the uptake of a
new vaccine.

Past experiences in Georgia indicate that concerns about
vaccine safety might detrimentally affect vaccination
coverage. In 2008, a supplementary measles-rubella im-
munization campaign exhibited low coverage (50.3%) due
to safety concerns among the population [16]. Other studies
have also shown that the primary barriers to vaccination
are concerns about vaccine safety among HCWs and the
general population [4,28].
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Table 3. Factors associated with RV vaccination acceptance among primary health care workers (N=462)
according to bivariate and multivariate analyses

Factors

Not Recommend
RY vaccine
(N=135)

Bivariate Analysis

Multivariate Final Model

Crude OR

95% CI

p
value

Adjust-

p
o,
ed OR 95% CI

value

Have ever heard about
rotavirus vaccine

Yes

95 (25.8)

No

40 (42.6)

2.13

1.33-3.41

0.001

Diarrhea is common in
children under 2 years

Yes

44 (21.9)

No

91(34.9)

1.910

1.26-2.91

0.002

There is need for a safe and
effective rotavirus vaccine
in Georgia

Yes

41 (15.5)

No

94 (47.7)

4.99

3.23-7.70

0.000

2.54 1.46-4.42 | 0.001

Because rotavirus infec-
tions are common and
potentially severe in
developing countries, there
is a need for a safe and ef-
fective rotavirus vaccine in
Georgia

Yes

48 (16.6)

No

87 (50.6)

5.16

3.36-7.94

0.000

2.75 1.59-4.75 | 0.000

Parents’ concerns about the
safety of rotavirus vaccine
is a barrier

No

12 (16.9)

Yes

123 31.5)

2.25

1.17-4.35

0.013

Physicians‘concerns about
the safety of rotavirus vac-
cine is a barrier

No

35 (17.6)

Yes

100 (38.0)

2.88

1.85-4.50

0.000

2.51 1.56-4.02 | 0.000

Physician’s belief that rota-
virus is not a severe disease
that requires vaccination is

a barrier

Yes

80(36.5)

1.97

1.31-2.96

0.001

No

55(22.6)

The time it will take for a
physicians to discuss rota-
virus vaccine safety with
parents is a barrier

Yes

73(34.1)

1.553

1.04-2.32

0.032

No

62(25.0)
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The bivariate analyses of our data also indicated that the
physicians’ intentions to recommend rotavirus vaccine
inclusion in the National Schedule of Immunization were
associated with vaccine safety concerns and other factors
including the following: (1) RV vaccine awareness, (2) the
HCWs’ perceptions of the burden and severity of diarrheal
diseases, (3) the perceived need for rotavirus vaccination,
and (4) attitudes about the potential barriers to rotavirus
immunization (i.e., RV vaccine safety concerns among
parents, the extra time required for discussions about the
RV vaccine with parents and low rotavirus disease severity
perceptions among physicians). However, the multivariate
analysis revealed that the independent predictors of the
willingness of HCWs to provide RV vaccine recommen-
dations were their concerns related to vaccine safety and
perceptions of low existing need for the introduction of a
new vaccine in the country. This list of barriers is similar
but not identical to those identified in studies performed
in other countries [10,11,26].

Importantly, the main three barriers to the introduction
of a new rotavirus vaccine as perceived by the HCWs
did not include the health providers’ concerns about vac-
cine safety. The top three “definite” barriers for rotavirus
vaccine implementation in Georgia as perceived by the
physicians were the following factors: (1) the perception
of the scarcity of state financial resources to cover all
costs related to remuneration of the HCWs for immu-
nization, (2) the expectancy of parental refusal, and (3)
parental safety concerns. The HCWSs’ perceptions about
the parents’ vaccine safety concerns were more commonly
named as a barrier specifically for the RV vaccine than for
vaccination in general. This finding partially corresponds
to findings from similar studies conducted in developed
countries. For example, among Canadian clinicians, the
main perceived barriers are the risk of adverse effects, the
cost of the vaccine and the fact that it is a new vaccine.
The expectancy of parental refusal of new vaccines has
been named as a barrier by HCWs including those from
developed countries [7,22]. The results of previous studies
suggest that the identification of parental safety concerns as
the main barrier by health providers might be related to the
following two main factors: (1) greater resistance against
immunization among the general population in Georgia
compared to the populations of developed countries; and
(2) the HCWs’ lower levels of knowledge, self-confidence
and interpersonal communication skills to reduce parental
refusal [4,9,28].

Despite the fact that diarrhea was considered by primary
health care workers involved in National Immunization
Program to be a serious health problem in children below
the age of 2 years (61.9%), rotavirus was not perceived to
be the most common cause of infectious diarrhea in children
<2 years old in Georgia (36.2%) and thus the introduction of
the rotavirus vaccine was not perceived to be important for
the country (42.7%). Similar to other developing countries
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[26], in Georgia, this finding might be attributable to the
fact that the majority of diarrhea cases are not diagnosed
in the laboratory, and the etiology of the disease remains
unknown. However, severe cases of diarrhea that require
the detection of the etiologic agent are typically treated in
specialized infectious disease clinics. Therefore, primary
health care workers might have insufficient awareness
about the magnitude of the problem, which has been identi-
fied as a major barrier to the prioritization of the RV disease
and vaccine in other countries [20,26].

Despite obvious variation in the perceptions related to
public RV vaccine acceptance and barriers, financial
motivations and greater concerns about negative parental
attitudes toward vaccination (presumably due to the low
communication skills for handling parental refusal) were
still the main factors that distinguished HCWs from low
coverage settlements from their counterparts in high-
coverage neighborhoods.

More than half of the health providers agreed that better pre-
ventive interventions were needed to decrease the number of
cases of acute diarrhea and expressed willingness to learn more
about the vaccine against rotavirus (62.1% and 62.3 absolutely
agreed, respectively). These findings suggest that educational
interventions will be well accepted by HCWs.

Conclusion. The findings from our study suggest that the
HCWs’ concerns about vaccine safety, low levels of aware-
ness about the RV disease burden and vaccine in combina-
tion with a lack of communication skills represent the main
predictors of RV vaccine uptake by health care providers.
These revealed factors underline the need for intensive vac-
cine promotion interventions that focus on the education
of HCW, particularly in low vaccine coverage settlements,
and provide an opportunity for the development of compre-
hensive and effective vaccine communication campaigns.
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SUMMARY

ROTAVIRUS VACCINE IMPLEMENTATION IN
GEORGIA - IMPACT OF KNOWLEDGE, AP-
PROACH, AND PRACTICES OF HEALTH CARE
WORKERS

"Topuridze M., 'Baliashvili D., 'Komakhidze T.,
IShishniashvili M., 'Grdzelidze N., 2Butsashvili M.

National Center for Disease Control and Public Health,
Thilisi, Georgia,; *Health Research Union, Thilisi, Georgia

Rotavirus (RV) is the most common cause of severe gas-
troenteritis in infants and young children worldwide. RV
causes approximately halfa million deaths each year among
children aged <5 years. According to WHO estimates for
2008, there were approximately 10 to 50 deaths annually
in young children due to rotavirus diarrhea in Georgia. The
purpose of this study was to assess the knowledge, attitudes,
and practices related to rotavirus diarrhea and the rotavirus
vaccine among health care workers (HCWs). The National
Center for Disease Control and Public Health (NCDC)
conducted a cross-sectional survey of HCWs involved in
the expanded program of immunization (EPI). The HCWs
were selected by simple random sampling using employee
lists, and questionnaires were hand-delivered to selected
HCWs during working hours. The majority of HCWs
(67.9%) recognized diarrhea as a frequent health-related
problem in children under 2 years of age. However, 53.9%
partially disagreed with the statement that rotavirus is the
most common cause of all forms of diarrhea. Multivariable
analysis revealed that the following perceptions among
HCWs more than doubled the likelihood that they would
not support adoption of the RV vaccine: no perception of
need for this vaccine in Georgia specifically (OR=2.54,
CI: 1.46-4.42), no perception of need to address burden of
disease in developing countries (OR=2.75, CI: 1.59-4.75),
and concerns about the vaccine’s safety (OR=2.51, CI:
1.56-4.02). Concerns about vaccine safety, low awareness
about the RV disease burden and the effectiveness of the
RV vaccine, combined with a lack of communication skills
represented the main predictors of RV vaccine uptake
among HCWs. Intensive vaccine promotion interventions
that focus on the epidemiology of disease and vaccine ef-
fectiveness are urgently needed.

Keywords: rotavirus, vaccine, diarrhea.
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PE3IOME

BHEJPEHHUE POTABHUPYCHOM BAKIIMHBI B
HAIIMOHAJTbHBIIN KAJTEHJAPH BAKIIMHA LTI
T'PY3UM - BIUSTHUE 3HAHHI, OTHOIIEHNHT U
MPAKTUKHT MEJIEPCOHAJIA

Tonypuaze M.A., baamnamsuiau JI.I., Komaxunze T.T.,
Mymuunamsuian MUJL., I'pazeanasze H.T.,
Byuamsuiau M./,

Hayuonanvnoiii yenmp konmpons 6onesneu u ooujecmeen-
HO20 30pasooxpanenusi;, Hayuno-ucciedosamenvckuil coros
30pasooxpanenus, Tounucu, I py3us

PoraBupyc (RV) sBisiercs Hanbosnee 9acThIM BO30yIUTE-
JIEM OCTPOTO TaCTPOIHTEPUTA B MHUPE CPEIH TPYIHBIX U
MAaJIOJIETHHX JIETEH, €KETOJHO ABIAACH MPUINHOHN CMepT-
HOCTH IOJIMMJUIMOHA JETEN B Bo3pacTe A0 msaTH Jjet. 1lo
IaHHBIM BceemmpHol Opranmsanuu 3apaBoXpaHeHHS 3a
2008 rom, KaxkapIii rox B I py3nu oT poTaBUPYCHOI Anapen
norubaror ot 10 1o 50 mereid.

embro JaHHOTO MCCTIEOBAHMS SBIJIACH OLICHKA HH(POPMI-
POBaHHOCTH MEIIEPCOHATA O POTABUPYCHON HHPEKITNA U
WX OTHOWICHHS K MPOBEICHHUIO BaKIIMHAIIHN.

C atoii ensio HarmmoHansHBIH IEHTp KOHTPOIIs Oone3Hei
1 00IIECTBEHHOTO 3PaBOOXPAHEHHS IIPOBET IEPEKPECT-
HO-CEKIIMOHHOE MCCIIEAOBAaHNE CPEAM MEAINepCOoHala,
y4acTBOBABILIETO B MPOrpaMMe OOIIMPHONH MMMYyHH3a-
uuu (n=462). MeanepcoHan oToOpaH METOIOM MPOCTON
ciaydaiiHOH BBIOOpKH. Ompoc MpoBeaeH MOCPEICTBOM
BOIIPOCHHKA, Pa3pab0TaHHOTO B COTPYIHUYECTBE aBTOPOB
C MECTHBIMH CHENNAINCTAMH B 00IaCTH MEIUaTPUH, WH-
(hexIMOHHBIX O0Me3HeH, MPODMITAKTHYECKON MEIUIINHBI 1
0OIIECTBEHHOTO 3/IPaBOOXPAaHEHH. AHAIIN3 3aII0THEHHBIX
MEZIEePCOHAIOM BOIPOCHUKOB BBISIBIJI, YTO OOJbIIas
4acTh pecroHAeHTOB - 313 (67,9%) cunraer nuapero
caMoi YacTOi MpUYNHON 3a00IEeBaeMOCTH JIeTeH B BO3-
pacte 10 2 net. 250 (53.9%) onpoIiIeHHBIX HE COITIACHBI
C TEM, YTO CaMOW YacTOH MPHYMHOHN BceX (hopM muapen
ABIIAETCS POTAaBUPYC. MyJNbTHBAPHALIMOHHBIN aHAIIN3
1I0Ka3ajl, YTO BEPOSTHOCTh HEraTHMBHOW PEKOMEHJIAINH,
T.€. IPOTHB BKJIIOUCHHSI aHTU-POTABUPYCHON BAKIHMHBI
B HAIlMOHAJIBHBIN KaJICHIAph BaKIMHALWHN, TOMUHUDPYET
CpeIM PECTIOHACHTOB, CYMTAIOLINX, UTO B I py3un HET HEOO-
XOJMMOCTH BKJIIOUEHHS POTABUPYCHON BaKI[MHBI B KaJICH-
naps BakmuHami (OR=2.54, CI: 1.46-4.42); He cuutaiot
HY’KHBIM BKJIFOYNTH 3Ty BaKIIMHY B KQJICHAPh BAKIIMHAIINI
B pasBuBatonmuxcs crpaHax (OR=2.75, CI: 1.59-4.75);
MEINEPCOHAIOM BBICKa3aHO COMHEHHE B 0€30MacCHOCTH
camoit BakuuHbel (OR=2.51, CI: 1.56-4.02). Pesynsrars
MIPOBEJCHHOIO HCCIIEIOBAHUS MO3BOJSIOT 3aKIIOUUTH,
YTO ONPENCISIIONIMMHI (PAKTOPaMH 33JCP>KKN BHEAPEHUS
pPOTaBUPYCHON BaKIMHBI SBISIOTCS HEJOCTATOYHAS WH-
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(OpMUPOBAHHOCTH MEATIEPCOHAJIA O TIOCIIE/ICTBUSIX POTa-
BUPYCHBIX OOJIE3HEH, O CYTH POTaBUPYCHOW BaKI[MHBI U €€
Oe3onacHocTH. McXo/st N3 BBIIEN3II0KEHHOT 0, aBTOPBI CTa-
THH CUMTAIOT 11e71eCO00pa3HbIM MPOBE/ICHNE NHTEHCUBHBIX
UH(OPMAIIMOHHBIX MEPOIIPUSTHI CPEAN MEITIepcoHaa o
0€30MacHOCTH ¥ HEOOXOAMMOCTH BaKIIMHAIINH.

Agboydy

AmA3009bol Lofobsomdogam godi3obols @sbgdygs
Lodotmggenmdo - Lsdgooiobm 39@bmbogols 3m-
bol, sdm gogdygmgdol s 3MsBogol gogengbs

d. 0mgy®odg, ©. doosdgomo, m. gmdsbody,
d. ‘dodbosTgoeo, b. @ dgenady, d. dy{sdgoao

05535090505 JMbBAM@ols s Lobmysmgddogo
xobdOmgammdol ghmgbymo 396@®0; xobd@m-
9e0mdols 3genggol gogdodo,mdogolo, s Jo@mnggenm

dbmgeomdo hgoagdls s d3g00gfammgsb dogd-
39070 373539 2oLBAMMgbHgM0oB 0l yggemsbyg bdomo
3odma{g930 oMol AmEsgo@ylo (RV), dmdgeoi
qgmggeomoydop bobggodo dognombo 5 Fansdwy
sbiogol dogdg30lL boggeogmdbol dobgbl Fo@mdmaso-
396L. xobdBmgenmdols dbmgeom m@sbobsEools
2008 Feools dmbsgdgdom Lsdo®mggenmdo ymggen-
Jog@op m@sgo@yglbygmo wos®gom dGodyg-
Jaomgobo d5393900L go@sigomgdols 10-sb 50
‘dgdobgggedeg BoJbodwgds.

33 ggol dobobos Ledgooiobm 3g@lbmbsemols
OORs3009Lg@  os®golmsb ©s gojiaobolmsb
©5353doMgdmo 3mEbol, @sdm joegdbymmgdol ©s
305]B0gol ggebgods. @osgs@gdsms 3mb@@menols
©s Labmaomgd®ogo xobd@mgemdols gHmgbyeno
396e®0l Jog® ho@oms 0d9boboiool yogs®rmmg-

b0 3Gma@sdol aobbm®ogmgdsdo dmbsfoay
LbodgooEobm  39@bmbsgnols K go®goob-lgdEog®o
3320 93o. bodgoobm 390lmbogno dgomdbs do®Bogo
‘dgdmbgggzomo  dgdhggol dgmmeom, 39@Lmbsgols
(n=462) Logdols go3mygbgdom,begnm dg@dhgya 394-
Lmbo@ls jJombgogdo aomsg3em 3oMsese Lsdydsm
Losmgddo. gombgodo 4937 doggdygmos sgBmmgdols
dog®  39©005@Ogomsb, 06939J30MmbolRgdmsb, 3@m-
goasdBogg®o dgeoiobol s Labmysomgdmogo
xobpsigol L3gaosmoliGgdmsb ghmswe. Lsdgwo-
30bm 39abmbogols oo bofoaro 313 (67.9%) 2
Jarsdeg dogdggdol sgomdol bdod dobgbow
©0oMgols sbobgangdls, 250 (53.9%) bofommd@og
o gmobbdgds dmbab@gosl, Gmd @mEsgodylo
>0l ggges gm@dol woosdgols gggeoby bdomo
3odmdFgg9g0. IgeBogo@osiogmds sbo@obds
ohggbo, MM odygmagomo Mg3mdgbesiools gsoi9dols
S dsmMos do@agmos Mgldmwgb@gddo,dmde gdo(s:
39 bgooggh LodsMmggermdo godizobols wobgmygols
Loko®mgdsls (OR=2.54, CI: 1.46-4.42); o@ mgenoob
Lodkodmo g5]30bols ©obgdagsl gobgomsdmgdow
J399696do (OR=2.75, CI: 1.59-4.75); goji0bols wob-
90330L doogo®o dsMogmo gJodgdols godizobols ¢l-
>83ANbrMgdsbmsb wogogdodgdygmo gkgos (OR=2.51,
CI: 1.56-4.02). 53pgbsw, Lodgooizobm 39@bmbogols
dog® @m@As3009bymo  gsdi3obols @ebgmygol dg-
296bgdol doGomse 2obdbabmgdgar goBmmgdls
Vomdmo@a bl 3mdybogscool 9bsdigdols bsgengdmds
s badgoozobem 39@bmbogols gdggoo godiobols
YLogOmbmgdoby, domo sdsaro 0bgm®do®gdy-
0mdd> HMESg0MOLY@o ©ss350gdb0ls GgoMmmols ©s
OmE>3009Lol Lofobomdpgam godiobol dglsbged.
403920039 bgdmembodbyaowsb aodmdpobadyg, 53
B™®9dL dobobdgfmbogsw Foshbosom ho@omogls
LodgeoEobm 390Lmbsgolmgol 0b@gblogdo Loob-
Re®Is300 ©mbolidogdgdo godiobol Ylog®dmbmg-
b0l o godiobosiools syEoegdemmdbols dgbsbgd.

© GMN

15



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

CHANGES OF ENDOTHELIN-1 CONTENT AND BLOOD RHEOLOGICAL PROPERTIES
IN CRUSH SYNDROME

Gamkrelidze N., Pavliashvili N., Otarashvili R.

Thilisi State Medical University, Department of Pathophysiology, Georgia

Our previous studies have already revealed that crush syn-
drome (CS) together with other important consequences,
causes microcirculation and arterioles adrenergic regulation
disorders. In particular, in relation with compression and
decompression period increase, the intensity of the local
blood flow is reduced, both vascular a- and - adrenergic
receptors’ sensitivity is violated [5].

In the above mentioned vascular dysfunction pathogenesis,
with other important factors, the active role player should
be changes of one of the most potent vasoconstrictor —
endothelin-1 (ET-1) content in blood. On the other hand,
occurred significant hemocirculation changes should be
resulted by blood rheological properties disorders. Accord-
ing to researched data, information about endothelin-1 and
blood rheology changes in CS is scarcely available.

Accordingly, the present study aimed to determine hemato-
crit values along with the quantitative changes investigation
of endothelin-1 content in blood in different regimens of
crush syndrome compression and decompression periods.

Material and methods. The experiments were carried
out on randomly selected 200-250 gr mass 50 Wistar rats.
Crush syndrome modeling was conducted by tightening
of femoral muscles in the middle third of both hips during
3 or 6 hours in narcotized rats (by Ether). Investigations
were conducted at various stages of compression and post-
compression periods — immediately after decompression,
1 or 6 hours from decompression. After the experiments
the rats were euthanized with ether.

The content of Endothelin-1 in blood was determined by
immunoenzime method [11,12,14], using ELISAREDEAR
- URIT 660. The method is based on the so-called “Sand-
wich” technique. We used a special Enzyme-linked Immune
Sorbent Assay (ELISA) kit — (Enzo life Sciences, Lausen,
Switzerland). Spectrophotometric analysis of the samples
was performed on 450 nm. After constructing the standard
curve, endothelin concentration was measured according
to color intensity. The sample color intensity is directly
proportional to the content of endothelin in specimen. The
data is presented in picograms per milliliter (pg/ml).

Hematocrit was determined with the use of standard
method. Rat blood was collected in anticoagulant con-
taining (EDTA) test tubes, blood samples were spun in
centrifuge on 1500 revolutions per second (rev/sec) during
10 minutes, after which plasma and blood formed elements
were separated from each other. Hematocrit - height of
RBC column from the whole sample height was measured
according to tube column divisions and was expressed in
liter per liter (L/L) units.

The obtained data was processed statistically with the use of
Student t-test (statistical program IBM SPSS Statistics for
Windows, Version 19.0). The data is statistically significant,
for all tables p<0.05.

Results and their discussion. Our data show that with
the increase of compression and especially decompression
period there is observed a rise of endothelin-1 in blood. The
results are presented on Table 1.

Table 1. Content of Endothelin-1 in different regimens of CS compression and decompression periods

Crush Syndrome Regimen Endothelin concentration (pg/ml)
Control Group 5,24+0,08
3 hours compression 7,24+1,04
6 hours compression 8,75+1,27
3 hours compression +1 hour decompression 9,25+0,95
6 hours compression +6 hours decompression 9,87£1,09

Table 2. Changes of Hematocrit during different regimens of Crush Syndrome

Control Group Hematocrit (L/L)
3 hours compression 0,44+0,02
6 hours compression 0,51+0,01
3 hours compression +1 hour decompression 0,67+0,02
6 hours compression +6 hours decompression 0,58+0,01
Control Group 0,71+0,02

16



GEORGIAN MEDICAL NEWS
No 9 (258) 2016

Our data shows that the content of endothelin in 3 hours com-
pression is 7.24 pg/ml, which is 39% higher compared with
the control (5.2 pg/ml). In 6 hours compression blood ET-1
is increased by 68% (8.75pg /ml) compared to the control.

After 1 hour from 3 hours compression ET-1 is increased
by 77% (9.25pg/ml), whereas after 6 hours decompression
from 6 hours compression ET-1 has the maximum increase
— by 89% (9.87pg/ml).

According to the experiment results, (Table 2), it is clear
that hematocrit progressively increases in relation with
the severity of the crush syndrome. In particular, in 3 hour
crush syndrome modeling hematocrit blood test value (0.51
L/L) indicates 15% increase compared to control (0.44
L/L), while 6 hours compression causes 52% increase of
heamtocrit level (0.67 L/L).

As for 1 hour decompression period after 3 hours of com-
pression, this time hematocrit slightly increases by 13%
(0.58 L/L) compared with the same regimen of compression
period, while it is 31% higher than the control value. After 6
hours following the 6 hours compression period hematocrit
gets 0.71 L/L, which is 61% higher than the control value.

Our study revealed that in CS circulatory disorders num-
ber of factors play important role, including also local
disturbances of vascular tone. Concretely, along with
crush syndrome severity and especially decompression
period increase ET-1 concentration was elevated statisti-
cally significantly to some extent, but it did not probably
activated surface endothelial B (ET-B) receptors located in
the vessel endothelium, having a vasodilative effect due to
nitrogen oxide (NO) and prostacyclin synthesis induction
[2,3,9,15]. As it is known, NO paracrinically enhances
smooth muscle cells soluble guanilatcyclase leading to
Cyclic Guanosine Monophosphate (CGMP) generation,
which in turn activates CGMP dependent proteinkinases;
as a result cell CA** concentration decreases, myosin light
chains phosphorylation is disturbed and actin-myosin
complexes are not created, finally resulting in blood vessel
smooth muscle relaxation and vessel dilation [10].

As for hematocrit values, their rise in crush syndrome
should be related to plasmorrhagia induced by traumatic
and toxic (rhabdomyolysis) shock [6-8]. It is known that
during skeletal muscle necrosis (rhabdomyolysis) neph-
rotoxic compounds are produced and released into the
bloodstream after reperfusion. Specifically, in addition to
myoglobinemia, creatine phosphokinase, uric acid, lactate
dehydrogenase is elevated in the blood; metabolic acido-
sis develops [1,7]. Acidosis with other injury mediators
(histamine, bradikynin) promotes vasodilation, increases
vascular permeability, intravascular fluid moves into the
interstitial space (“third space” shift), and due to hemocon-
centration there develops polycytemic hypovelemia with
elevated hematocrit values [4,13,16].

© GMN

Thus, in CS, elevation of ET-1 concentration and hemato-
crit values leads to serious microcirculation disturbances
in parallel with compression and decompression severity
and duration increase.
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SUMMARY

CHANGES OF ENDOTHELIN-1 CONTENT AND
BLOOD RHEOLOGICAL PROPERTIES IN CRUSH
SYNDROME

Gamkrelidze N., Pavliashvili N., Otarashvili R.

Department of Pathophysiology, Thilisi State Medical
University, Tbilisi, Georgia

This study describes hematocrit values and quantitative
changes in plasma endothelin-1 (ET-1) levels according
to the severity of crush syndrome (CS) compression and
decompression periods. The experiments were carried
out on 50 randomly selected 200-250 gr mass Wistar rats
with the use of the standard crush syndrome modeling
method. The plasma level of ET-1 was determined by the
immuneenzyme method with the use of ELISA REDEAR
URIT 660. Hematocrit was determined using the standard
method and measured according to tube column divisions.
Our data show that ET-1 and hematocrit values rise com-
mensurate with an increased duration of compression, and
especially decompression periods. In CS, elevation of ET-1
concentrations and hematocrit values leads to significant
microcirculation disturbances in parallel with longer and
more severe compression and decompression periods. Spe-
cifically, the ET-1 concentration was significantly elevated,
possibly in response to activation of surface endothelial
B (ET-B) receptors located in the vessel endothelium.
These receptors, in turn, have a vasodilative effect due to
nitrogen oxide synthesis induction and vascular smooth
muscle relaxation. The rise in hematocrit values during
crush syndrome is associated with plasmorrhagia induced
by trauma and toxic (rhabdomyolysis) shock.

Keywords: crush syndrome, microcirculation, endothelin,
hematocrit.

PE3IOME

N3MEHEHUSA COAEPKAHUSA SHAOTE/JINHA-1
U PEOJJOTMYECKHX CBOMCTB KPOBH IIPU
KPAIII-CUHJAPOME

TI'amkpeaunze H.I'., [Tapainameuan H.C.,
OtapamBuiu P.T.

Tounuccrkuti 20Ccyo0apcmeeHubili MEOUYUHCKOU YHUBEPCU-
mem, denapmamenm namoghuzuonouu, I pysus

Lenpto nccaenoBaHus SBUIACH OLIEHKA U3MEHEHUH MOKa-
3arelneil reMaTOKpUTa U 3HAOTENNHA-1 (9H-1) B mepuomax
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KOMITPECCHH H AEKOMITPECCHUH KPalI-CHHAPOMA Pa3InuHOM
TSDKECTU. DKCIIEPUMEHTHI TPOBe/IeHBI Ha 50 MOI0BO3pEbIX
KpbIcax JuHUU Buctap maccoii tena 200-250 r. Monenu-
POBaHHUE Kpalll-CHHPOMa OCYIIECTBISIIOCH KIIACCUUECKUM
metozoMm. CoziepykaHue SHAOTEINHA B KPOBH OTIPEIEIISITH
UMMYHHO(QEPMEHTHBIM METOJIOM C IOMOIIBIO aHAIH3a-
topa ELISA REDEAR URIT 660; noka3arenu rema-
TOKPHUTA - CTaHJApPTHBIM METOJIOM C HCII0JIb30BaHUEM
rpagydupoBaHHBIX Mpooupok. CoracHo pesyibraTaM
UCCIIEZIOBAHUS, MIPH KPAlll-CHHJPOME, C Pa3BUTHEM Ile-
PHOJIOB KOMIIPECCUU M, 0COOEHHO, IEKOMIIPECCHN KOH-
HOEHTpauus SH-1B KPOBHU U TEMATOKPUT yBCINYNBAJINCH,
YTO SBJIAETCS NPUYMHOM TSAXKEJbIX HAPYLIEHU MUKDPO-
HUPKYJIALUHA. IToBbIIeHHAs KOHICHTpAusA SHAOTEC/INHA,
10 BCEH BEPOSATHOCTH, 00YCJIOBIMBACT aKTUBAIMIO pac-
IMOJIOKCHHBIX HAa TOBECPXHOCTHU DHAOTCIIUA SH-B penen-
TOpOB, YCHIJIGHHE CHHTE3a OKCHU/Ia a30Ta U paclIMpeHue
COCYZIOB. YBEJIMUYCHHE IeMaTOKPHUTA, OYEBHU/IHO, BBI3BAHO
BBIXOZIOM IJIa3Mbl M3 COCYAMCTOrO pyclia B Pe3yJbTaTe
TPaBMATHYECKOTO M TOKCUYECKOTO (pabIoMU0IIN3) II0Ka
IpH Kpami-CHHAPOME.
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TONIC INFLUENCE OF NEOCORTEX ON HIPPOCAMPAL SEIZURES

'Saralidze E., 2Khuchua L., ’Kobaidze I.

!Batumi Shota Rustaveli State University; *Sleep Medicine Center, Georgian Association of Sleep Medicine
and Clinical Electrophysiology; *I. Javakhishvili Thilisi State University, Thilisi, Georgia

Epilepsy is a complex disease of central nervous system
with diverse clinical characteristics. Despite our advances
in understanding of molecular, cellular and structural
mechanisms of seizure development, the mechanisms of
seizure initiation, spread and control still remain unclear.
It is well established that seizures are triggered when
there is a misbalance between excitation and inhibition in
defined brain structures [7,8]. Increased excitation and/or
decreased inhibition lead to enhanced susceptibility of the
brain to the seizures. In contrary, decreased excitation and/
or increased inhibition will lead to decreased seizure readi-
ness and diminished probability of spontaneous epileptic
discharges [7]. Based on this concept, it is obvious that in
many patients epileptic seizures occur during the period of
awakens when the excitability of neurons is high and their
seizure readiness is increased [ 1-4]. However, it is striking
that in many patients the spontaneous epileptic seizures
occur more often during the sleep when the excitability
of neurons should be low. Recent research has elucidated
the complex relationship between sleep and epilepsy. It
is well known that sleep can affect seizure occurrence,
threshold and spread. Interictal electroencephalography
(EEG) abnormalities are often potentiated during sleep,
suggesting a change in seizure threshold [3]. However, the
sleep—epilepsy interaction varies according to the epilepsy
syndrome. In some, such as the frontal lobe epilepsies,
sleep may facilitate seizures [4], whereas in others, sleep
may protect against epilepsy. In frontal lobe seizures have a
greater chance of occurring during sleep whereas temporal
lobe seizures are more likely to occur during wakefulness
though secondarily generalization is more likely during
sleep than wakefulness. These observations imply that sleep
has distinct effects on seizure threshold in different brain
regions [4]. Furthermore, sleep can influence the extent of
seizure spread, such that seizures in temporal lobe epilepsy
are more likely to secondarily generalize during sleep than
during wakefulness [1,4]. These observations suggest
that sleep may influence the pattern and extent of seizure
spread, and therefore the EEG and clinical characteristics
of the seizures [5].

© GMN

The main objective of current study was to induce limbic
seizures by electrical stimulation of the hippocampus dur-
ing sleep-awakens cycles of the animals and assess how the
different phases of the sleep affect seizure characteristics
and to elucidate the possible role of cortex in controlling
hippocampal seizures.

Material and methods. The experiments were carried
out on 15 male Wistar rats weighing 300 gr. Animals were
housed in 12:12 h light/dark conditions with ad libidum
access to food and water. All precautious were taken to
minimize the pain or discomfort of the animals. All ex-
periments were carried out according to NIH guide and
permission was obtained from local ethical committee.
Rats were anaesthetized with ketamine (100 mg/kg) and
the stimulation and recording constantan electrodes (o. d.
0.15 mm) were implanted in the dorsal hippocampus and
neocortex according at following coordinates: (toothbar at
3.3 mm):Hippocampus: 2.8 mm caudal to bregma; 2 mm
lateral to midline; and 3 mm ventral to dura for stimulation
and 3.8 mm caudal to bregma; 2.5 mm lateral to midline;
and 3.5 mm ventral to dura for recording; Cortex: 2.3 mm
caudal to bregma; 3 mm lateral to midline; and 1.5 mm ven-
tral to dura for recording according to the rat atlas. Epileptic
seizures were induced by hippocampal stimulations (3-5
V, pulse duration 0.2-0.3 ms at 30-50 Hz) for 5 s and the
EEG was monitored continuously with electroencephalog-
rapher (Medicor EEG 8S, Hungary). In order to decrease
electrical activity, the neocortex was either cooled down
by topical application of chlorethyl directly to the scull or
cortical spreading depression (CSD) (Leao, 1944) SD was
induced by a small drop (about 1ul) of 4% KCI solution
applied to the pial surface on the right side through a burr
hole. Both treatments were carried out ipsilaterally to the
implanted electrodes.

Results and their discussion. For each individual animal,
the super threshold stimulation intensity was determined
which would cause seizure activity in three consecutive
time when applied with 30 min intervals. Initially, the sei-
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C — Duration of hippocampal seizures evoked by electrical stimulation of hippocampus
during wakefulness and slow wave sleep.
Means+SD,* p<0.001 Student s t-test.
Fig. 1. Hippocampal seizures evoked during wakefulness and sleep
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Means=SD,* p<0.001 One-Way ANOVA followed by Bonferroni post hoc test
Fig. 2. Hippocampal seizures evoked under normal conditions and after cooling of the brain surface

zures were induced when animal was awake and then when
they were in slow sleep phase as determined by EEG activity.
Asillustrated by Fig.1A, hippocampal stimulation with super-
threshold stimulation led to appearance of high-frequency
seizure discharges of 10.7+1.4 s duration (Fig.1C).

The seizure activity of about same duration was also ob-
served in the cortex. When the same stimulation was ap-
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plied to the hippocampus at a time when animal was in slow
sleep phase as determined by its cortical EEG, the duration
of hippocampal as well as cortical seizures when stimulated
with the same parameters was significantly increased (Fig.
1B and C). In order to test whether the cortical input influ-
ence the duration of hippocampal seizures, we decreased
cortical activity by cooling the scull with chlorethil at least
30 min after the induction of seizures. Cooling of the brain
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surface lead to the decrease of frequency and the amplitude
of cortical EEG. When under these conditions we stimu-
lated the hippocampus, the evoked hippocampal seizures
where strongly increased in duration (Fig. 2B and C).

In contrast to normal conditions, hippocampal stimulation
at a time when brain surface was cooled down, did not
lead to induction of cortical seizures. Almost immediately
after the induction of seizures the cold brain surface was
wormed up by application of worm (+ 37-38°C) 0.9 %
NaCl solution. When the brain temperature was restored,
repeated hippocampal stimulation exhibited the seizures
with the duration similar to that under control conditions
(Fig. 2C). To confirm that cortical activity can control the
duration of hippocampal seizures, we also tested another
way of decreasing of cortical EEG activity. It is well known
that CSD induced by topical application of KCI leads to
a transient depression of the cortical EEG activity. When
hippocampus was stmulated during the episodes of CSD,
the duration of hippocampal seizures was significantly
increased (Fig. 3B and C), and after disappearance of CSD
the duration was decreased to initial control values.
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A — EEG from cortex and hippocampus under normal
conditions;

B - EEG from cortex and hippocampus after induction
of SD by application of KCI. The seizures are evoked by
stimulation of right hippocampus;

C - Duration of hippocampal seizures evoked by electrical
stimulation of hippocampus under normal conditions, after
induction of SD and after termination of SD.
Means£SD,* p<0.001 One-Way ANOVA followed by Bon-
ferroni post hoc test

Fig. 3. Hippocampal seizures evoked under normal condi-
tions and after induction of spreading depression (SD)

Our data clearly indicate that the hippocampal seizures
are under certain control from the neocortex: the decrease
of cortical the electrical activity either during slow-phase
sleep or by cooling of the cortical surface and induction of
CSD causes increase of the hippocampal seizure duration.

© GMN

Since the major efferent input to the hippocampus goes
through entorhinal cortex, it is conceivable that afferent
inputs from motor, somatosensory and the frontal parts
of the neocortex [2] represent anatomical substrate to
exhibit that interaction between neocortex and hippo-
campus. It has been demonstrated also that neocortical
activity could also influence epileptic discharges in the
amygdala. Induction of CSD in the frontal cortex ipsi-
lateral to amygdala kindling stimulations significantly
decreased the duration of EEG seizures in amygdala and
suggested strong interaction of amygdala and cortex in
severity of the seizures.

Our data indicate that neocortex probably exerts
tonic inhibitory influence on hippocampal seizures and
cortico-hippocampal interaction could be important
component in exhibition and secondary generalization
of limbic seizures.

Acknowledgements. Supported by the University Re-
search Program by the U.S. Embassy in Georgia (grant No
S-GE800-13-GR-122).
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SUMMARY

TONIC INFLUENCE OF NEOCORTEX ON HIPPO-
CAMPAL SEIZURES

'Saralidze E., ’Khuchua L., ’Kobaidze I.

!Batumi Shota Rustaveli State University, Sleep Medi-
cine Center, Georgian Association of Sleep Medicine and
Clinical Electrophysiology, *I. Javakhishvili Thilisi State
University, Tbilisi, Georgia

The interaction between different brain structures could
be crucial to predicting seizure occurrence, threshold and
spread. Moreover, the sleep-wake cycle and electrical ac-
tivity of brain structures in different phases of sleep could
significantly affect the pattern and extent of seizure spread,
and therefore the characteristics of epileptic activity. In
this animal model using 15 Wistar rats, we show that the
duration of hippocampal seizures, induced by electrical
stimulation of the hippocampus, is significantly increased
during slow sleep. Moreover, decreasing the electrical
activity of the neocortex by cooling of the cortical surface
or induction of cortical spreading depression also caused
an increase in hippocampal seizure duration. Conversely,
warming the cortical surface triggered a remission in
spreading depression, in turn restoring the duration of
epileptic episodes. Our data suggest that the neocortex
probably exerts a tonic inhibitory influence on hippocampal
seizures. Thus, cortico-hippocampal interaction could be an
important component in the manifestation and generaliza-
tion of limbic seizures.

Keywords: sleep, epilepsy, neocortex, hippocampus.
PE3IOME

TOHHUYECKOE BJIMSHUE HEOKOPTEKCA HA
CyJOPOI'M THIIIIOKAMITAJIBHOTI'O ITPOUC-
XOXKJIEHUA

ICapannaze J.T., 2Xyuya JLI., *Ko6aunze U.A.

! Bamymckuii 2ocydapcmeennuiil ynueepcumem um. [llloma
Pycmasenu; *I'pysunckas accoyuayusi MeOuyuHsl cHa U
KAUHU4ecKol anekmpogusuonoeuu; *Tounucckuii 2ocyoap-
cmeennwlil ynugepcumem um. U. Jorcasaxuweunu, I py3us

BsaumMozeiicTBre MEXIY pa3IMYHbIMU CTPYKTYPAMU I'OJI0B-
HOTO MO3Ta, OYEBUIHO, SBISACTCS PEIIAOIINM (haKTOpOM,
BIIMSIOIIMM Ha UICHTU(DHUKALNIO CyIOPOT, OTIPEACICHHE UX
1IOpOTa ¥ pacupoCTPaHeHNs. DKCIIEPHMEHTBI IIPOBO/IMIINCH
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Ha 15 mprmax auann Bucrap. Iloxasano, uyto minTens-
HOCTb THIIIOKaMIIAJIbHBIX CYJOPOT, BbI3BaHHBIX JJICKTPU-
YECKUM DPa3ApaXCHUEM, 3HAUUTEIbHO YBEJINYUBACTCS B
MEepHOA MEAJIEHHOTO CHAa. DJeKTpUYecKas aKTHBHOCTh
HEOKOPTEKCa YMEHBIIACTCS IIPU OXJIAKICHUU [IOBEPXHOCTH
KOpBI TOJIOBHOT'O MO3I'a WJIXA BO BPEMs PacIpOCTPAHCHHUS
B HEH JENPECCUHU, BbI3BIBAIOLIEH YBEIUYCHUE IJIUTEIIb-
HOCTH THIIIOKAMIIANBHBIX cygopor. CorpeBaHne moBepx-
HOCTHU KOPbl U UCUYE3HOBEHHUE PacIpOoCTpaHsrouieics
JIEIIPECCUHU BBI3bIBACT BOCCTAHOBICHUE SIUIICITUYECKOM
akTUBHOCTU. [lonydeHHBIE JAaHHBIE CBUIETEILCTBYIOT,
YTO HEOKOPTEKC MMEET TOHHYECKO-BO3EPKHUBAIOLIEE
BIUSHUE HA TUINOKaMIalbHbIe cyqoporu. Koprukoru-
[IOKaMIIaJIbHOE B3aUMOOTHOLICHUE, OUEBUIHO, SIBJISETCS
3HAYUTEJIbHBIM [10KA3aTeJIEM B BBISBJICHUU I1IOBTOPHBIX
TeHEPATU3UPOBAHHBIX JIUMONYECKUX CYOPOT.
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FACTORS ASSOCIATED WITH DEPRESSIVE EPISODE IN PATIENTS HOSPITALIZED
WITH ACUTE CORONARY EVENTS

Tatishvili S., Sinitsa M., Jorbendaze R., Kavtaradze G.

Thilisi State Medical University, Department of Internal Medicine Ne3; Emergency Cardiology Center, Thilisi Georgia

Depression is a common condition associated with acute
coronary syndrome. There is a growing evidence sug-
gesting that the majority of patients with acute coronary
syndrome (acute myocardial infarction, unstable angina)
have a subclinical depression, and almost 20% of them are
diagnosed with a major depression [5]. A meta-analyses
[6] showed that in depressed post-MI patients an average
risk of adverse cardiac outcomes was 2.0-2.6 greater com-
pared to those without depression. One study [3] suggests
that detection of depression during hospitalization is very
important in order to provide an optimal care and reduce
an increased risk. Furthermore, Enrich study [7] revealed,
that initial major depressive episodes are more strongly
predictive, than recurrent ones. After reviewing 53 studies
in their meta-analyses [5], American Heart Association
suggested, that depression should be elevated to the status
of risk factor of adverse medical outcomes in patients with
Acute Coronary Syndrome (ACS).

Since severe infarction or its consequences are considered
as triggering factors of incidental depression [9], it is very
important to reveal factors, associated with a depressive
episode. The DepreMi study [9] found that myocardial
infarction disease severity markers, such as decreased
ejection fraction, cardiac arrhythmias and revasculariza-
tion were associated with the first depressive episode in
MI patients. However, no significant differences were
found between initial and recurrent depression in Left
Ventricular ejection fraction (LVEF), Killip class heart
failure in Enreach study [7]. Thus the controversy between
trials still exists.

The aim of our study was to reveal factors associated with
depressive episode in patients hospitalized with acute coronary
syndrome (acute myocardial infarction, unstable angina).

Material and methods. The Beck Depression inventory
(BDI) was used for assessement of depressive symptoms
in patients with coronary disease in Emergency Cardiology
Clinic Tbilisi, Georgia. The initial study sample included
patients with acute coronary events — ST-segment elevation
myocardial infarction (STEMI), non-ST elevation myo-
cardial infarction, unstable angina and stable angina. The
total number of participants was 123. Unstable angina was
considered, if patient had angina after myocardial infarc-
tion, new onset angina or crescendo-type angina during last
2 months, as well as prolonged chest pain [1]. We exluded
of patients with STEMI and stable angina, and conducted
all analyses in 84 participants.
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The clinical Information was collected from hospital
recordings. All subjects signed an informed consent at
the admission to the hospital. Depression screening was
approved by the ethical committee of the Tbilisi State
Medical University.

Coronary disease and risk factors: Coronary obstruction
was defined as >50% stenosis in the left main coronary
artery or >70% stenosis in major coronary arteries (6).
History of arterial hypertension was categorized into two
groups, negative/ positive. Body mass index (BMI) was
calculated and then categorized into BMI <25 and >25
respectively. Tobacco consumption: All participants were
classified as non-smokers (which included past smokers)
and current smokers.

After assessment of depressive symptoms, the BDI score
was categorized into two categories: >16 and 16. Our
decision was based on the BDI interpreting manual,
which concerns scores <10 as normal, 11-16 — mild mood
disturbance, 17-20 as borderline clinical depression, 21-
30 — moderate depression, 31-40 — severe depression and
>4() — extreme depression.

Ejection fraction was assessed by echocardiography at
admission. The variable for ejection fraction was provided
by two categories — ejection fraction <40% and >40%. In
89% of patients ejection fraction was given as a continuous
variable, therefore we used it as a continuous score in our
regression analyses [9].

Descriptive statistical tests were used for the calculation
of frequencies, means and standard deviations. Chi-square
test was used for assessment the difference between groups.
Independent t-test was used to compare means for numeri-
cal variable “age”. P value was set at 0.05. A binary logistic
regression was applied in order to assess a relationship
between disease severity factors (ejection fraction, coro-
nary events and revascularization) and depressive episode.
95% Confidence interval was used for statistical analysis.
All statistical tests were performed using IBM SPSS 20.0.

Results and their discussion. Study sample included
79% of men and 21% of women with a mean age 59
years. Coronary obstruction as well as cardiac risk
factors (arterial hypertension, obesity) was revealed
in majority of participants. The mean depression score
was 13.0, while BDI score >16 was revealed in 28.8%
of patients (Table 1).
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Table 1. General characteristics of participants

N84 All
Sex %
Men 78.6
Women 21.4
Age (years), Mean and SD 58.2(10.2)
Body mass index, %
>25 72.6
<25 21.4
Smoking status, %
Smokers 38.1
Non-smokers 61.9
History of arterial hypertension, %
Yes 90.5
No 8.3
BDI score, Mean and SD 13.3 (7.7)
Depression score, %
>16 29.8
<16 70.2
Coronary artery disease, %
Unstable angina 75.0
Myocardial infarction 25.0
Diabetes
Yes 25.0
No 73.8
Obstructive coronary artery disease, %
Yes 86.9
No 13.1
Ejection fraction (EF), Mean and SD 50.3(9.6)
Ejection fraction, %
<40% 11.9
>40% 75.0

We found, that women rather than men had a greater num-
ber of depressive symptoms (BDI >16). 70% of patients
with decreased ejection fraction (EF <40%) had depressive
score > 16 (Table 2).

In a binary regression model ejection fraction was associ-
ated inversely with depressive episode even after adjust-
ment with age and sex and coronary risk factors (Table 3).
Every one unit increase of ejection fraction was related with
almost 10% reduced number of depressive symptoms in a
fully adjusted model.

No statistically significant association was found between
myocardial infarction, revascularization and depressive
episode.

When disease severity markers (ejection fraction, revascu-
larization) together with classic risk factors were included
into the model, they explained only 42% variance of out-
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come variable (depressive episode).

In current study we tried to revealed factors, associated
with a depressive episode in patients with coronary disease
(myocardial infarction, unstable angina).

Decreased ejection fraction is associated positively with a
depressive mood. This could be explained by the fact that
patients with decreased ejection fractions frequently report
fatigue and disability, which may contribute to depressive
mood. In other words, the disease-related processes can
trigger somatic symptoms of depression [8].

However, our results showed that disease severity markers
together with traditional Cardio-Vascular Disease risk fac-
tors explained only 40% of depressive symptoms. Therefore
further research is needed to establish behavioral factors
contributing to depression in patients with acute coronary
events.
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Table 2. Differences between groups for depressive scores

N 84 Depression score >16 Depression score <16 p value
Age, mean, SD 62.0 (11.8) 58.2(9.3) 0.169
Sex %
Men 242 75.6
Women 50.0 50.0 0.034
Obstructive CAD, %
Yes 31.1 69.9
No 27.3 72.7 0.846
EF, %
<40% 70.0 30.0
>40% 25.4 74.6 0.005
Revascularization, %
Yes 35.7 64.3
No 26.8 73.2 0.399
CAD, %
Unstable angina 333 66.7 0215
Myocardial infarction 19.0 81.0 '
History of arterial hypertension%
Yes 31.6 68.4
No 14.3 85.7 0.340
Diabetes, %
Yes 429 57.1
No 242 75.8 0.103
BMI, %
>25 56.5 85.7
<25 435 14.3 0.005
Tobacco consumption, %
Yes 15.6 84.4
No 38.5 61.5 0.026

Chi-squared tests for contingency tables were applied. p value was set at 0.005

Table 3. Multivariate logistic regression analyses for association disease severity markers and depressive episode

N=84 Depression score > 16 / 95% Confidence Inter- p- value
Odds Ratio vals

Model 1 crude
EF 0.93 0.88 — 0.98 0.010
Revascularization 1.91 0.63 - 5.7 0.252
Myocardial infarction 0.40 0.10-1.5 0.184
Model 2. Adjusted with age and sex
EF 0.91 0.85-0.97 0.006
Revascularization 2.28 0.69 —7.51 0.174
Myocardial infarction 0.48 0.12-1.9 0.301
Model 3. Additional adjustment with
CVD risk-factors
EF 0.91 0.83 - 0.98 0.021
Revascularization 2.94 0.70 - 11.8 0.128
Myocardial infarction 1.22 0.23 - 6.48 0.808

© GMN

25



No statistically significant association was found with other
disease severity markers such as myocardial infarction,
revascularization.

Our results are lined in with the DepriMi study, which
suggested the positive relationship of LVEF during hos-
pitalization with the incident depression [9]. Furthermore,
the association between angiographycally determined CAD
severity and incident depression was shown in the Copes
study [2]. Meanwhile, the evidence regarding the role of
inflammatory markers suggests that not all ACS patients
with increased levels of inflammatory markers develop
depression [8]. Therefore, along with these trends, the
role of behavioral and psychosocial stressors and coping
mechanisms should be taken into account [8].

Anyway, since ACS associated depression is related with
poor prognosis [8], incorporation of psychiatric and men-
tal health care specialists is needed in order to provide
optimal care.

There are some limitations in our study. Particularly, in
some cases information for cholesterol was not available
therefore we did not include cholesterol as a potential
confounder in our analyses.

Furthermore, we did not assessed depressive symptoms in
follow-up period, during a year after hospitalization. How-
ever, we were focused only on a depressive episode during
hospitalization rather than on a severity of depression.

It may be concluded, that disease severity markers together
with classic cardiac risk factors explain only partially
a depressive episode in patients, hospitalized for acute
coronary events. A multidisciplinary approach is needed
in order to provide optimal care and improve prognosis of
patients with ACS.

Acknowledgements. Supported by the University Re-
search Program by the U.S. Embassy in Georgia (grant No
S-GE800-13-GR-122).
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SUMMARY

FACTORS ASSOCIATED WITH DEPRESSIVE EPI-
SODE IN PATIENTS HOSPITALIZED WITHACUTE
CORONARY EVENTS

Tatishvili S., Sinitsa M., Jorbendaze R., Kavtaradze G.

Department of Internal Medicine Ne3, Thilisi State Medical
University, Emergency Cardiology Center, Thbilisi Georgia

Severe infarction or its consequences are considered as
triggering factors of incidental depression. The aim of our
study was to reveal factors associated with depressive epi-
sode in patients hospitalized with acute coronary syndrome
(acute myocardial infarction, unstable angina). The Beck
Depression inventory (BDI) was used for assessment of
depressive symptoms in patients with coronary disease in
Emergency Cardiology Clinic Tbilisi, Georgia. The study
sample included 84 patients. The clinical Information was
collected from hospital recordings. The chi-square test was
used for assessment the difference between groups. Inde-
pendent t-test was used to compare means for numerical
variable “age”. A binary logistic regression was applied in
order to assess a relationship between disease severity fac-
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tors (ejection fraction and revascularization) and depressive
episode. Study sample included 79% of men and 21% of
women with a mean age 59 years. Coronary obstruction
as well as cardiac risk factors was revealed in majority of
participants. The mean depression score was 13.0, while
BDI score > 16 was revealed in 28.6% of patients. In the
binary regression model ejection fraction was inversely
associated with depressive episode even after adjustment
to the age, gender and coronary risk factors. When disease
severity markers (ejection fraction, revascularization)
together with classic risk factors were included into the
model, they explained only 42% of depressive episodes.
It may be concluded that disease severity markers together
with classic cardiac risk factors explain only partially de-
pressive episode in patients, hospitalized for acute coronary
events. A multidisciplinary approach is needed in order to
provide optimal care and improve prognosis of patients
with acute coronary syndrome (ACS).

Keywords: cardio-vascular disease, acute coronary syn-
drome, Beck depression inventory, ejection fraction.

PE3IOME

®AKTOPBI, CBA3AHHBIE C 3IIM3010M JE-
MNPECCHUMH, Y TAIIMEHTOB C OCTPBIM KOPO-
HAPHBIM CUHAPOMOM

TarumBuian C.M., Cunnuna M.B., Ixxopoenanse P.A.,
Kagrapanze I'.B.

Tounucckuil 20cy0apcmeeHHbill MeOUYUHCKULL YHUBEePCUment,
Odenapmamenm eHympeHHeu meouyurol Ne3, [lenmp neom-
J100icHouU kapouonoauu um. I Yanuose, Tounucu, I py3us

WHudapkr Muokapyia U ero 0CJIOKHEHUS B OOJIBIINHCTBE
CIIy4aeB CBsI3aHbI C ANM300M Aenpeccuu. Llenbro nanHoro
HUCCJICAOBaHUS SIBUJIOCH BBISIBIICHUC (baKTOpOB, CBA3aH-
HBIX C 3IU30/I0M JENPECCUU MPU OCTPOM KOPOHAPHOM
CcUHApPOME. BOIBHBIM OCTPBIM KOPOHAPHBIM CHHIPOMOM
CKPUHHHT JIeTIpecCcuu MpoBesieH B LleHTpe HeoTIoxHOM
kapauonoruu um. I. Hanmaze. VicenenoBano 84 60NbHBIX,
CpeIHuil BO3pacT KOTOpBIX coctaBui 59 net. Mcnomnb3o-
BaHbI MApaAMETPHUUICCKUC U HEAPAMCTPUICCKUE METO/IbI
CTaTUCTHUKH. J[aHHBIC KJIMHUYCCKHUX U JTAOOPATOPHBIX pe-
3YJIbTAaTOB 3aUMCTBOBAHbLI 13 HCTOpHﬁ 60J'I63HI/I ITaIIMCHTOB.
VY OONbIIMHCTBA MAIMEHTOB BBISBICHBI (hAaKTOPBI PHUCKA
UIIIEMUYCCKOW OOJIC3HU cepliia U OOCTPYKIIHS KOpOoHap-

HBIX aprepuil. CHIDKeHHEe (Qpakiuy BeIOpOCa CBSI3aHO C
smu3010M jaenpeccuu. CHIbKeHHE Ppakilui BEIOpoca, Mo-
HIDKCHHBIH MPOIICHT PeBACKYIISIPU3AIIMN U KIIACCUUECKHUE
(haKTOpBI pUCKA YACTHYHO OOBSICHSIOT Pa3BUTHE AIH30/1a
JIETIPECCUH TIPU OCTPOM KOPOHAPHOM CHHAPOME.
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POSSIBLE MECHANISM OF DEVELOPMENT
OF SALT SENSITIVE ESSENTIAL HYPERTENSION

Kantaria N., Pantsulaia I., Andronikashvili I., Simonia G.

Thilisi State Medical University Department of Internal Medicine, Georgia

Arterial hypertension remains one of the major health prob-
lems in the world. According to the WHO epidemiological
data 2014, 30% of adult population diagnosed with arterial
hypertension, or every third adult suffers from high blood
pressure. Antihypertensive treatment is effective in 52% of
all Hypertension cases, but in 48% blood pressure is not
controlled. Since 1994 to 2004 arterial hypertension caused
mortality increased in 26.6% [4].

The most cases of Hypertension are Essential Hyperten-
sion, also referred as Primary Hypertension. Numbers of
studies has been reported to evaluate of its different types.
In the individuals with decreased sodium excretion by the
kidneys low salt diet leads to lowering blood pressure,
but high salt intake causes arterial hypertension. This is
referred as salt-sensitivity and is defined genetically as
well as can be developed secondary to either decreased
renal function or by influence of other environmental fac-
tors [1,3,10,11]. The RAAS activation plays an important
role in so called salt-resistant type of hypertension but has
found to be suppressed in volume expanded salt-sensitive
hypertension. The high levels of cardiotonic steroids such
as Endogenous Marinobufagenin and Ouabain has been
found in the individuals with salt-sensitive hypertension.
These compounds are synthesized in human adrenal
glands, hypothalamus and heart muscle and represented as
Na+K+ATP-ase endogenous inhibitors in the kidneys and
blood vessels [9]. Although a lot of studies suggest their
role in the development of salt-sensitive hypertension, the
approved mechanism has not been defined yet [1,7].

The aim of the study was to evaluate the possible mecha-
nism for the development of salt-sensitive essential hyper-
tension in Georgian population.

Material and methods. Case-Control study was per-
formed. 185 subjects, 94 cases with Essential Hypertension
stage I (JNC7) without prior antihypertensive treatment,

and 91 controls - normotensives were involved into the
study. Accordingly, two groups were defined: Group 0
— Normotensives and Group | — patients with Essential
Hypertension. From 72 males 29 were normotensives and
43 with hypertension. From 113 females 62 were normo-
tensives and 51 with hypertension.

Using the salt-sensitivity test the total number of subjects
were divided into salt-sensitive and salt-resistant sub-
groups. Salt-sensitivity was found in 60.5% of total popula-
tion investigated. 63.8% of case group were salt-sensitive
and 36.2% salt-resistant. 57.1% were salt-sensitive and
42.9% salt-resistant in normotensive controls. As for salt-
sensitivity distribution by sex it was found in 60.7% females
and 39.3% males (Table 1).

Before enrollment into the study all individuals have signed
the informed concept statement approved by the ethics
committee of the Institute of Medical Biotechnology. The
patients’ selection and their clinical investigations were
performed at the Department of Internal Medicine of the
Thilisi State Medical University as well as outpatient pri-
mary health care centers in Tbilisi. The inclusion criteria
for the case group were defined as followings: 1. Essential
Hypertension diagnosed at the first visit. 2. Essential Hy-
pertension Stage I JNC 7 3. Age 19-72 years. 4. No other
co morbidities. 5. No use of GFR modifying medications. 6.
No alcohol and tobacco use during the study period. 7. BMI
<35. All individuals who agreed to participate and signed
the informed concept statement were involved in the case
group. Subjects for the control group were selected from
the population coming to the outpatient centers for the pro-
phylactic checkup. As mentioned above, salt-sensitivity test
was used to divide both case and control groups into salt-
sensitive and salt-resistant subgroups. The salt-sensitivity
of blood pressure was defined as the difference of Mean
Arterial Pressure (MAP) between the averages of 6 readings
(3 readings in sitting and 3 readings in standing positions)

Table 1. Distribution of salt-senstivity according to Blood Pressure stages

Salt-sensitivity
Total
Salt-resistant Salt-sensitive
0 39 52 91

BP St 42.9% 57.1% 100.0%

age 1 34 60 94
36.2% 63.8% 100.0%

Total 73 112 185
39.5% 60.5% 100.0%
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Table 2. Difference between Mean Arterial Pressure at the different dietary sodium conditions
in salt-sensitive and salt-resistant subjects

Salt-sensitivity N Min. Max. Mean
0 73 -11.4400 21.7900 0.06
1 112 3.0300 28.8700 8.97
Table 3. Paired statistics of Fractional excretion of sodium on high and low dietary salt intake
Sltsens Mean N Std. Deviation
. FENaBs 0.124 73 0.042
1 Pair 1
FENaLs 0.030 73 0.011
0 Pair 1 FENaBs 0.157 112 0.060
FENaLs 0.032 112 0.012

at the end of the high (200 mmlo) and low (40 mmol) salt
periods. Salt sensitivity was considered when difference
between MAP exceeded 3 mm Hg. MAP was calculated
as DBP plus one-third of the difference between DBP and
SBP. BMI was calculated to find its correlation with the
salt-sensitivity as other risk factor of essential hypertension.

GFR was calculated for the assessment of renal function
during different sodium intake in all groups.

Assessment of Renal Function by Creatinine clearance (CrC)
and Fractional excretion of sodium (FENa) were calcu-
lated using the following equations: CrC=uCrxuVolx1.73/
(pCrxTxBSA), where uCr is urine creatinine concentration
(mg/ml), uVol is urine volume (ml), pCr is plasma creati-
nine concentration (mg/ml), T is time (min). BSA (body
surface area) = W0.425xH0.725%0.007184, where W is
weight (kg), H is height (cm). BSA is expressed as m2.
CrCis expressed as ml/min/1.73m2. FENa=uNaxpCrx100/
(pNaxuCr), where uNa and pNa are urine and plasma
sodium concentra- tions (mmol/L), uCr and pCr are urine
and plasma creatinine concentrations (mg/ml). FENa is
expressed as %.

Blood samples were collected in 10 ml EDTA and 10 ml
plain vacutainers in the morning after an overnight fast,
before starting and after low salt diet. Also, 20 ml sample
from 24 hour urine indicating the 24 hour urine amount
were obtained at the same time. All samples were centri-
fuged at 1500 x g for 15 min, aliquoted at 2 ml portions and
stored at -20 °C until using. For the assessment of high-salt
condition as well as low-salt diet adequacy, sodium in 24
hour urine was quantitated. Determinations of circulating
levels of endogenous sodium pump inhibitors were carried
out using the ELISA and RIA methods. In these assays, a
monoclonal antibodies specific for ouabain and marinebu-
finogen, respectively, were used. PRA was assessed by
Radioimmunoassay [8].

Descriptive statistics were used to describe the basic fea-
tures of the data. Differences in variables between dietary
sodium conditions were assessed using paired t tests.
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Results and their discussion. At the baseline high salt con-
dition Mean Arterial Pressure in normotensive controls was
101.5 and decreased to 97.1 after law salt diet. In hyperten-
sive probands these measurements were 117.39 and 110.77
respectively. The MAP difference was very noticeable between
salt-sensitive and salt-resistant subgroups (Table 2).

The mean 24 hour urine sodium level in salt-sensitive group
was 374.55 and 295.43 in salt-resistant group. After low
salt diet these measurements decreased to 79.01 and 74.36
respectively. Statistically significant positive correlation
was found between 24 hour urine sodium concentration
changes and salt-sensitivity, r=0.334, p<0.01.

Salt-sensitivity positively correlated with age, r=0.117 in
males, 1=0.262 in females, also, only the last correlation
was statistically significant p<0.01 and prevalence of salt-
sensitivity was higher in females, compared to males. The
mean Body mass index in males was 28 and 26 in females;
in salt-sensitive subjects 27.6 and 26.4 in salt-resistant.
Since no significant correlations were found between BMI
and salt-sensitivity, we assume that BMI and salt-sensitivity
should be discussed as different independent risk factors
for the development of Essential Hypertension.

For better and in-depth assessment of renal function we
used Creatinine clearance (CrC) and Fractional excretion
of sodium (FENa) during different dietary sodium condi-
tions in both groups. Both salt-sensitive and salt-resistant
subjects revealed decrease in Glomerular Filtration Rate
(GFR) after low salt diet, but significant correlation was
found between changes in GFR in salt-sensitive cases and
controls p<0.01. This can be explained with comparable
hyperfiltration of the kidneys at high sodium load in
salt-sensitive individuals and discussed as early sign of
hypertensive nephropathy. As far as we know, fractional
excretion of sodium is the percent of filtered sodium which
is excreted with the urine. We have found higher baseline
FENa in salt-resistant group compared to salt-sensitive.
This can be explained by the hypothesis that salt-sensitive
kidneys are characterized by comparable decreased sodium
excretion during salt loading (Table 3).
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The interesting data were obtained in the changes of con-
centrations of endogenous cardiotonic steroids during high
and low salt diets. After low salt diet Marinobufagenin
concentration in blood and 24 hour urine samples decreased
three folds both in probands and controls in salt-sensitive
subjects, but remained at the same level in salt-resistant
hypertensive cases and normotensive controls.

The lowest Plasma Renin Activity (PRA) was adminis-
tered in salt-sensitive subjects at the high sodium condi-
tion, which markedly increased after low salt diet. PRA
is elevated in salt-resistant subjects at the both sodium
conditions (Fig.).
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Fig. PRA in salt-sensitive and salt-resistant subjects at the
high and low sodium conditions

PRA on high salt condition was higher in salt-resistant
group compared to salt-sensitive. Statistically significant
negative correlation was found between PRA and salt-
sensitivity. 1=0.853 (PRABs), r=0.887 (PRALs) p<0.01
in salt-resistant subgroup. r= -0.720 (PRABSs), r=-0.498
(PRALs), p<0.01. In salt sensitive subgroup. Sodium
handling is associated with volume expansion and leads to
renin suppression in salt-sensitive subjects. High PRA is
administered in salt-resistant subjects as RAAS plays key
role in this type of Hypertension.

On the basis of our results we can assume that the certain
populations in Georgia consume excessive amount of
salt. The high prevalence of Salt-sensitivity is found in
hypertensive cases as well as in normotensive controls.
Our results support the idea that chronic high sodium
loading (>200 mmol) which is typical in Georgian as well
as other diets switch such humoral and pathophysiological
mechanisms that can lead to the development of certain
type of hypertension in salt-sensitive individuals. We have
demonstrated that chronic salt loading is accompanied by
volume expansion and decreased Plasma Renin Activity
in salt-sensitive group compared to salt-resistant, where
the PRA is increased. Also plasma MBG and OU levels
are elevated in salt-sensitive subjects, but remain within
the lower level in salt-resistant individuals [2,5,6]. Despite
numerous studies performed regarding the salt-sensitivity
there are still many questions to explain the mechanism of
its development. We have tried to evaluate the issue of its
direct role in the pathogenesis of essential hypertension.
There is evidence that reduction of salt intake doesn’t
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always decrease the risk of hypertension, the reason of
what should be in salt-sensitivity. And salt restriction can
become preventive measure for salt-sensitive individuals
only, because in salt-resistant individuals the high con-
centration of sodium will not switch the above mentioned
mechanisms for the development of hypertension. Thus salt
intake reduction can prevent development of hypertension
in salt-sensitive subjects, although hypertension develops
in salt-resistant individuals but with other mechanism such
as Rein Angiotensin Aldosterone System (RAAS).
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SUMMARY

POSSIBLE MECHANISM OF DEVELOPMENT OF
SALT SENSITIVE ESSENTIAL HYPERTENSION

Kantaria N., Pantsulaia 1., Andronikashvili I.,
Simonia G.

Thilisi State Medical University Department of Internal
Medicine, Georgia

It has been known that salt-sensitivity of blood pressure
is defined genetically as well as can be developed second-
ary to either decreased renal function or by influence of
other environmental factors. The aim of the study was to
evaluate the possible mechanism for the development of
salt-sensitive essential hypertension in the population of
Georgia.

The Case-Control study included 185 subjects, 94 cases
with Essential Hypertension stage I (JNC7) without prior
antihypertensive treatment, and 91 controls. Salt-sensitiv-
ity test was used to divide both case and control groups
into salt-sensitive (n=112) and salt-resistant (n=73)
subgroups. Endogenous cardiotonic steroids, sodium
and PRA were measured in blood and urine samples
at the different sodium conditions. Determinations of
circulating levels of endogenous sodium pump inhibi-
tors and PRA were carried out using the ELISA and RIA
methods. Descriptive statistics were used to analyze the
data. Differences in variables between sodium conditions
were assessed using paired t-tests.

Salt-sensitivity was found in 60.5% of total population
investigated, with higher frequency in females. Salt-sen-
sitivity positively correlated with age in females (r=0.262,
p<0.01). Statistically significant positive correlation was
found between 24 hour urine sodium concentration changes
and salt-sensitivity r=0.334, p<0.01. Significant negative
correlation was found between salt-sensitivity and PRA.
Since no significant correlations were found between BMI
and salt-sensitivity, we assume that BMI and salt-sensitivity
should be discussed as different independent risk factors
for the development of Essential Hypertension. Significant
correlation was found between changes in GFR in salt-
sensitive cases and controls p<0.01. This can be explained
with comparable hyperfiltration of the kidneys at high
sodium load and discussed as early sign of hypertensive
nephropathy in salt-sensitive individuals. At the high so-
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dium condition Endogenous MBG and OU were high in
salt-sensitive subjects compared to salt-resistant. These
compounds decreased after low salt diet in salt-sensitive
cases as well as controls but remained within the same level
in salt-resistant individuals. MBG and OU levels positively
correlated with SBP in salt-sensitive individuals but salt-
resistant subjects didn’t show any changes.

Our results support the idea that chronic high sodium load-
ing (>200 mmol) which is typical in traditional Georgian as
well as other diets switch those humoral and pathophysi-
ological mechanisms that can lead to the development of
certain type of hypertension in salt-sensitive individuals.
Salt intake reduction can prevent development of hyper-
tension in salt-sensitive subjects, although hypertension
develops in the salt-resistant individuals but by other
mechanism such as RAAS.

Keywords: salt-sensitivity, essential hypertension, mari-
nobufagenin, ouabain, renin.

PE3IOME

BO3MOKHBIA MEXAHWU3M PA3BUTHUS COJIb-
YYBCTBUTEJBHOM APTEPUAJIBHOM T'MIIEP-
TEH3UU

Kaunrapus H.M., llanuynas U. 1.,
AnaponnkamBuiu U.T., Cumonus I.B.

Tounuccrkuii 20cy0apcmeeHuvitl MeQUYUHCKUT YHUBEPCU-
mem, denapmamenm euympennux oonesnet, 1 pysus

N3BecTHO, 4TO COJIb-UYBCTBUTEIBHOCTh apTepUaIbHON
TUMEPTEH3UN OIPEIENAETCS TEHETUYECKH, a TaKKEe MOXKET
Pa3BUBATHCSI BCIICACTBUAC CHIKCHUS TOYCYHON (DYHKIMHU HITH
TIOJT BO3/ICUCTBHEM JIPYTUX (haKTOPOB OKPYIKAIOLIECH CPE/Ibl.

[enbro uccne0BaHKsA SBUIOCH ONPENIENEHNE BO3MOKHOIO
MEXaHU3Ma Pa3BUTHS COJIb-UyBCTBUTEIbHOU apTepuab-
HOM F'MIEPTEH3UHU B IPY3UHCKON HOIYJISLIUY.

MeTooM cyuaii-KOHTPOJb HccienoBano 185 mwui, u3
HUX 94 - ¢ aprepuanpHoii runeptensueit [ cranun (JNC7)
0e3 TmpenBapUTEILHOI0 aHTUTUIIEPTEH3UBHOTO JICUCHHUS
u 91 310poBeIii BonoHTep. CortacHO pe3ynbTaraM TecTa
Ha COJIb-UyBCTBUTEIBHOCTh, 00CIEyeMbIe Pa3esICHbI
Ha 2 TPyNIBL: COJMb-4yBCTBUTENbHbIE (n=112) u comb-
pesuctenTHble (n=73). OOpa3iibl KPOBU U MOUH MTOTYUEHBI
B [IEPHOJI TUETHI C BLICOKUM M HU3KHUM COJICpP’KAaHUEM COJIH.
OHOTeHHbIE KapJANOTOHUYECKHE CTEPOUIbI, TAKHE KaK
mapuHoOyharenn (MBI') u yabann (YA), a Takxke HaTpuii
Y PEHHH U3MepsUIH B 00pa3iax o0eux rpyri Ha (hoHe ABYX
COJIeBBIX JieT. J{iis aHal3a JaHHBIX UCIIOJIb30BaHbI ONUCa-
TENIbHbIE CTATUCTUYECKHE METO/IbL. Pa3nuuns nokaszaresei
MEK/1y TUETaMHU C BBICOKUM U HU3KHM COJIEP)KaHHEM COJIH
OLICHHMBAJIM C UCIIOJIb30BAaHUEM MAPHBIX t-TECTOB.
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Cob-uyBCTBUTEIBHOCTH BbIsiBIICHA Y 60,5% oT o0eit
YHCIIEHHOCTH HCCIEyeMbIX, C 00Jiee BBICOKOH 4acTOTOM
y keHIHUH. COoNb-4yBCTBUTEIBHOCTh MOJOKUTEIBHO
KOppenupyeT ¢ Bo3pactoM y keHimH (r=0,262, p<0,01).
BrigBieHa cTaTHCTUYECKHU 3HAYMMAas MOJOKUTENbHAs
KOppeNALus MeXAy KOHIICHTpaluei HaTpus B 24-4acoBoit
MOUE€ U COJNIb-4yBCTBUTENBHOCTHIO (1=0,334, p<0,01). 3Ha-
YrMas OTpHIATeNIbHAs KOPPEAIHs OOHapyKeHa MEXIy
COJIb-YYBCTBUTEILHOCTBIO U peHHHOM. [IoCKOoNBKY HUKa-
KOM JOCTOBEPHOMN KOpPpEISUU MEXKIy MHIEKCOM MAacChl
Tela U COJIb-UyBCTBUTENIBHOCTBIO HE BBISBICHO, UX Ce-
JIyeT CYMTaTh HE3aBUCUMBIMH PUCK-(DaKTOpaMH pa3BUTHUS
TUIIEPTEH3UU. 3HAYUMBIE PA3INYMs [TOKa3aTenel CKOpOCTH
KIIyOOUYKOBO# (DMIIBTPALIMH Y COJb-4yBCTBUTEIBHBIX JIUI]
OOBSICHSIIOTCS] OTHOCUTENBHOM rUIepGUIIbTpaliuell moyexk
IIPU BBICOKOCOJICBOM JMETE M 00CYXKIAIOTCsl KaK paHHUI
MpU3HAK TUneproHnyeckoil Hedponaruu. Ilpu auere c
BBICOKHMM COJIep’KaHueM coiiu nokasatenun MBI u YA
OBUTH BBIILIE Y COJNb-UyBCTBUTENBHBIX JIHMIl B CPAaBHEHUH
¢ colb-pe3ucTeHTHhIMU. [Ipu HU3KOCOIEBOU AueTE ypo-
BEHB ITHUX BELIECTB MOHIKAJICA Y CONb-4yBCTBUTEIBHBIX
JIUI], OTHAKO OCTAaBaJICS B IpeJieNax TOro *Ke YPOBHA Y
COJIb-PE3UCTEHTHBIX. YpoBHU MBI' 1 YA monoXuTensHo
KOPPEIUPOBATH C CUCTOIMYECKUM JABICHHUEM TOJBKO Y
COJIb-YyBCTBUTEIBHBIX JIHII.

Pe3yJ'II:-TaTbI MPpOBCACHHOI'0O HMCCJICAOBAHUA BBIABUIIN,
YTO XPOHMYECKOE YHNOTPEOICHUE COJIU C BBICOKOH KOH-
neHtpamnueit Hatpus (>200 MMoIb), KOTOpOE BechbMa
pacnpocTpaHeHo B I'py3uu, akTUBUPYET I'yMOpajbHbIE
u HaTO(bI/I?;I/IOJ'IOFI/I‘IeCKI/Ie MCXaHU3MBbI, MPUBOAAIINE K
Pa3BUTUIO ONMPCACIICHHOI0 TUIlIA TUIIEPTCH3UU Y COJIb-
YyBCTBUTENBHBIX JUI. CoKpallieHue moTpebaeHus conn
SIBJIICTCS IPEBEHTUBHOW MEPOH Ul pa3BUTUS TUIIEPTEH-
31N Y COJIb-UYBCTBUTCIIbHBIX JIUII. PasButue TUTICPTCH3UU Y
COJIb-PE3UCTCHTHBIX JIMIL IIPOUCXOIUT ITO APYTUM MEXaHU3-
MaM, TaKMM KaK CHCTeMa PEeHHHAaHTHOTEH3NHAJTOCTEPOHA.
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ASSOSIATION OF ENDOGENOUS CARDIOTONIC STEROIDS WITH SALT-SENSITIVITY
OF BLOOD PRESSURE IN GEORGIAN POPULATION

Kantaria N., Pantsulaia I., Andronikashvili I., Simonia G.

Thilisi State Medical University, Department of Internal Medicine, Georgia

Salt-sensitivity of blood pressure is a multifactorial car-
diovascular dysfunction introduced by relatively decreased
sodium excretion by the kidneys and defined by the dif-
ferent factors such as genetics [13]; Endogenous sodium
pump inhibitors — digitalis —like compounds, also referred
as endogenous cardiotonic steroids — Marinobufagenin
(MBG) and Ouabain (OU). The main function of these
compounds is inhibition of sodium pumps in the kidneys,
blood vessels and heart, followed by reduced sodium re-
absorbtion in the kidneys and increased natriuresis. Also,
it can cause vasoconstriction by inhibition of Na/K pump
and/or Na+/ Ca2+ changer activation in the smooth muscle
of blood vessels. The first cardiotonic steroid found in human
plasma was Endogenous Ouabain which has got affinity to the
02/03 isoforms of Na/K-ATP-ase. As far as the target for natri-
uretic hormone is a1 isoform only, it cannot trigger natriuresis.
But its role is essential in the pathogenesis of salt-sensitive
hypertension [2,10]. The high concentration of ouabain is
found in human plasma during acute as well as chronic salt
loading. According to the data from experimental findings
ouabain can stimulate Renin Angiotensin Aldosterone System
(RAAS) in mammalian brain and thus increase the activity
of sympathetic nervous system. As for marinobufagein, it
belongs to bufadienolids family and was obtained from human
placenta in 1996. MBG is the only bufadienolid in mamma-
lians. It has got high affinity to a1 isoform of Na/K-ATP-ase
and is found to be increased in acute as well as chronic salt
loading in experimental models. MBG is elevated in volume
expansion conditions such as congestive heart failure, Chronic
Kidney Disease, Eclampsia, Primary Aldosteronism, Essential
Hypertension etc. [3,4,6,14].

Three mechanisms can be discussed to explain the increased
natriuresis by interacting cardiotonic steroids in nanomolar
and subnanomolar concentrations with Na/K-ATP-ase.l.
In normotensive salt-sensitive rats salt loading increases
serum MBG concentration as well as MBG renal excretion,
but decreases sodium pump activity followed by sodium
retention. In salt-resistant rats salt loading increases sodium
excretion, but MBG levels remain within the same range. 2.
Cardiotonic steroids can be interacted with other natriuretic
hormone such as natriuretic peptide, which can increase
renal Na/K-ATP-ase sensitivity to MBG in salt-resistant
rats. 3. Cardiotonic steroids induced natriuresis can be
mediated by Na/K-ATP-ase endocitosis [1,5].

Except the direct inhibition of sodium pump Marinobufa-
genin has got ability to increase natriuresis by decreased
Na+/H+ changer expression or interacting with specific
Na/K-ATP-ase in proximal tubules [7-9,12].
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According to the latest findings genetic mutations as well
as genetic polymorphism of sodium pump plays a key
role in the development of salt-sensitive hypertension.
For instance, a-aducin gene Gly460Trp variation activates
Na/K pump; Glucagone gene Arg40Ser variation decreases
natriuresis by cAMP supression; SGK 1 mutatioan increases
aldosterone dependent expression of sodium pumps;
Cyp4al0 gene mutation from Cytochrome P450 family also
can lead development of salt-sensitive hypertension [11].

Material and methods. In the Case-Control study 185
subjects, 94 cases with Essential Hypertension stage 1
(JNC7) without prior antihypertensive treatment, and 91
controls —normotensive healthy individuals were involved.

Determination of circulating levels of endogenous sodium
pump inhibitors was carried according to the following
methodology: The disposable Sep-Pak C-18 columns was
activated by 10 ml 100% acetonitrile and washed once with
5 ml distilled water. 0.5 ml plasma and 5 ml urine samples
were then loaded to the columns. After another washing step
with 5 ml distilled water, the columns were eluted by 7ml
20% acetonitrile followed by 7ml 80% acetonitrile. The elu-
ates were combined, lyophilized and re-suspended in TBS
buffer (50 mMTrizma, 150 mMNaCl, 7.7 mM NaN,, pH
7.4). The concentration of MBG was then determined using
a enzyme-linked immunosorbent assay (ELISA) based on
a 4G4 anti-MBG monoclonal antibody. Briefly, 100 pl of
MBG standards or sample eluates were mixed with 100
ul anti-MBG monoclonal antibody. The mixture was then
added to MBG-thyroglobulin-coated and 1% BSA-blocked
ELISA plate. After 1 h incubation, plates were washed 3
times and secondary anti-mouse antibody conjugated with
alkaline phosphatase was added and incubated for another
1h. A fluorescent signal amplifier FDP was used to detect
the signals after washing out the secondary antibody. The
sample MBG concentrations were calculated based on the
standard curve using purified MBG compound. The en-
dogenous ouabain assay was based on the similar principal
using the anti- ouabain monoclonal antibodies.

The paired t-test was used for the calculation of paired
variables during high and low salt conditions. Differences
between groups were assessed using Chi-square tests,
ANOVA and multivariate logistic regression

Results and their discussion. The interesting data were
obtained in the changes of concentrations of endogenous
cardiotonic steroids during different sodium conditions
(Fig. 1).
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Fig. 1. MBG levels in blood and 24 hour urine samples
during high and low sodium conditions in salt-sensitive
and salt-resistant cases and controls
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Ouabain concentration in plasma decreased almost 10 folds
in salt-sensitive subjects compared to salt-resistant, where
it remained at the same level (Fig.2).
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Fig. 2. Ouabain levels in plasma and 24 hour urine samples
during high and low salt intake in salt-sensitive and salt-
resistant hypertensive cases and normotensive controls
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The results provide evidence that the difference of endogenous
cardiotonic steroids levels in blood and 24 hour urine obtained
during high and low sodium conditions are statistically signifi-
cant in salt-sensitive group only p<0.01 (Table 1).

Presumably, endogenous Marinobufagenin raise in blood as
an adaptive mechanism for the stimulation of natriuresis. In
case of inapropriate excretion of sodium MBG overproduction
inhibits vascular sodium pump and cause vasoconstriction.
The similar changes were found in 24-hour urine concentra-
tions of marinobufagenin. Statistically significant correlation
was detected in salt-sensitive group p<0.01 (Table 2).

Likewise chages were found in Ouabain concentrations in
blood as well as in 24-hour urine. p<0.01 in salt-sensitive
group (Table 3,4).

The high levels of endogenous cardiotonic steroids and
their decrease after low salt diet in salt-sensitive group
compared to salt resistant strongly implicate their role in
the development of so-called sodium induced, low renin,
salt-sensitive hypertension.

One week low salt diet caused in reduction of MBG and OU
levels in blood and urine samples and lowering of SBP in
salt-sensitive group. MBG and OU levels positively corre-
lated with SBP in salt-sensitive individuals but salt-resistant
subjects didn’t show any changes. It is important to note,
that MBG and OU levels undergo the same changes in salt-

Table 1. Mean difference, confidence interval of the difference and significance of Endogenous Marinobufagenin
in plasma during high and low salt diets

95% Confidence Interval
Sltsens PMBG Mean of the Difference Sig. (2-tailed)
Lower Upper
0 PMBGBs — PMBGLs -0.013 -0.039 0.013 0.307
1 PMBGBs — PMBGLs 0.651 0.546 0.756 0.000

Table 2. Mean difference, confidence interval of the difference and significance of Endogenous Marinobufagenin

in 24 hour urine during high and low salt diets

95% Confidence Interval
Sltsens UMBG Mean of the Difference Sig. (2-tailed)
Lower Upper
0 UMBGBs — UMBGLs 0.001 -0.020 0.022 0.900
1 UMBGBs — UMBGLs 0.648 0.568 0.727 0.000
Table 3. Mean difference, confidence interval of the difference and significance
of Endogenous Ouabain in plasma during high and low salt diets
95% Confidence Interval
Sltsens POU Mean of the Difference Sig. (2-tailed)
Lower Upper
0 POUBs — POULs 0.01 -0.08 0.09 0.87
1 POUBs — POULs 3.28 3.00 3.57 0.00
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Table 4. Mean difference, confidence interval of the difference and significance
of Endogenous Ouabain in 24 hour urine during high and low salt diets

95% Confidence Interval of the
Sltsens uou Mean Difference Sig. (2-tailed)
Lower Upper
0 UOUBs — UOULs 0.006 -0.023 0.036 0.678
1 UOUBs — UOULs 0.475 0.412 0.538 0.000

sensitive hypertensive cases as in normotensive controls,
although their concentration is lower in controls. On the
basis of aforementioned we suppose that in salt-sensitive
individuals the levels of certain humoral compounds start
to change at the normotensive stage and its’ long term
impact can lead to the development of salt-sensitive Es-
sential Hypertension.

Acknowledgements. Supported by the University Re-
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SUMMARY

ASSOSIATION OF ENDOGENOUS CARDIOTONIC
STEROIDS WITH SALT-SENSITIVITY OF BLOOD
PRESSURE IN GEORGIAN POPULATION

Kantaria N., Pantsulaia I., Andronikashvili L., Simonia G.

Department of Internal Medicine, Tbhilisi State Medical
University, Thilisi, Georgia

This investigation differentiates types of essential hyperten-
sion in a Georgian population as well as describes endog-
enous cardiotonic steroids in salt-sensitive and salt-resistant
subjects. This case control study included 185 subjects: 94
cases with stage 1 essential hypertension (JNC7) naive to
antihypertensive treatment, and 91 controls. A salt-sensi-
tivity test was used to dichotomize case and control groups
into salt-sensitive and salt-resistant subgroups. Blood and
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urine samples were obtained to categorize participants as
consuming high and low salt diets. Endogenous cardiotonic
steroids, sodium and plasma-renin activity (PRA) were
measured in both samples at the different sodium condi-
tions. Determinants of circulating levels of endogenous
sodium pump inhibitors were carried out using the ELISA
and RIA methods; PRA was assessed by radioimmunoas-
say. Descriptive statistics were used to analyze the data.
Differences in variables between sodium conditions were
assessed using paired t-tests. Salt-sensitivity was found in
60.5% of the total population investigated, with a higher
proportion in females. A statistically significant positive
correlation was found between salt-sensitivity and age in
females (r=0.262, p<0.01), and with 24-hour urine sodium
concentration changes (r=0.334, p<0.01). A significant
negative correlation was found between salt-sensitivity and
PRA. At the high sodium condition, endogenous MBG and
OU were high in salt-sensitive subjects compared to those
who were salt-resistant. These compounds decreased with
a low-salt diet in both salt-sensitive cases and controls but
remained the same in salt-resistant individuals. The MBG
and OU levels positively correlated with systolic blood
pressure in salt-sensitive individuals but no variability was
evident among salt-resistant subjects. Our results show that
MBG and OU levels start to increase at the normotensive
stage and sustained high concentrations can lead to elevated
systolic blood pressure, a risk factor for arterial hyperten-
sion in salt-sensitive subjects.

Keywords: endgenous cardiotonic steroids, marinobu-
fagenin, ouabain, salt-sensitivity, essential hypertension.

PE3IOME

ONPEJEJIEHUE B3AUMOJENCTBHUS SH]IO-
TEHHBIX KAPIMOTOHHBIX CTEPOU/IOB B
PA3BUTHH COJIb-YYBCTBUTEJIBHOI'O TUITA
APTEPHUAJILHOM T'MNNEPTEH3UM B I'PY3UH-
CKOW MonyJasiiuuu

Kaunrapus H.M., lanuyaas U. /.,
Anaponnkamsuin U.T., Cumonus I.B.

Tounuccxuil eocyoapcmeennvli MeOUYUHCKUL YHUBEPCU-
mem, oenapmamenm sHympennux oonesuet, I pysus

[enbro uccnenoBaHus SIBIJIOCH ONPEACICHNE B3aUMOCH-
CTBHSI DHJIOT€HHBIX KapJMOTOHHBIX CTEPOUIOB B Pa3BUTHH
COJIb-4yBCTBUTEIILHOTO THIIA apTEPUATBbHON THIIEPTEH3NU
B I'PY3UHCKOH nomyisiuuu. MeTonoMm ciiydai-KOHTPOJIb
uccnenoBano 185 mum, u3 Hux 94 - ¢ aprepuanbHON TH-
neprensueit B [ (JNC7) cragun 6e3 npeaBapUTEIbHOTO
AQHTUTUIIEPTEH3UBHOTO JIedeHNusd U 91 310pOBBIN BOJIOH-
Tep. OmnpeneneHrue ypoBHEH 3HIOTCHHBIX WHTHOUTOPOB
HaTpueBoro Hacoca nposeneno merogamu ELISA u RIA
C UICITIOJIb30BAHUEM MOHOKJIOHAJIBHBIX aHTUTE, crierudu-
yeckux Juisi yabauna (YA) u mapunoOydarenuna (MBI).
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Paznuuus mokazareneit MeXJy IUETaMH C BBICOKUM H
HU3KUM COZIEP’KaHUEM COJTH OLIEHUBAIH C UCTIOIh30BaHUEM
MapHbIX t-TeCTOB. (s omucaHus pa3HUIBI MEXY TPyT-
namu ObUTH UCTIONB30BaHbI TeCT Xu-KBaapara, ANOVA u
MHOKECTBEHHBIN PErpeCCUOHHBIN aHau3.

Pa3HuIa KOHIIEHTpaUK SHAOTEHHBIX KAPANOTOHUYECKUX
CTEpPOUIOB B KPOBU M 24-4acOBOW Moue, MOJTYYEHHBIX
B TEPUOJ JHUETHI C BBICOKMM M HU3KHUM COJAEpKaAHUEM
COJIH, SIBJISICTCS CTATUCTUYECKU 3HAYNMOMN TOJIBKO Y COJIb-
qyBCTBUTEIBHBIX JHIL (p<0,01), 4TO CBHIETENBCTBYET 00
UX POJIM B Pa3BUTHH COJIb-4yBCTBUTENIBHON apTepHaIbHOMN
runepreH3uu. Crenyer OTMETUTh, YyTo ypoBHH MBI n
VA npeTepneBaroT OJMHAKOBBIE U3MEHEHHS KaK y COJb-
qyBCTBHUTEJIBHBIX JIUI], TAK M y BOJOHTepoB. Ha ocHOBa-
HUH BBIIICU3I0KEHHOTO, CIEAYET MPENOIOKUTh, YTO Y
COJIb-4YBCTBUTEIBHBIX JUI] ypoBHU YA 1 MBI HaunHatot
U3MEHSATHCA YK€ Ha HOPMOTECH3MBHOHM CTaJuU U JOJTO-
CPOYHOE BO3JICHCTBUE COIM MOJKET IPUBECTH K PA3BUTHIO
COJIb-4yBCTBUTEJIBHON apTEePUAIIbHOM TUIIEPTEH3UU.
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EPIDEMIOLOGY OF CLINICALLY MANIFESTED ACUTE HEPATITIS C CASES IN GEORGIA

Vashakidze E., Mikadze 1., Pachkoria E.

Tbilisi State Medical University, Department of Infectious Diseases, Georgia

Hepatitis C is persistent viral infection of the liver, one
of the most common reasons of chronic hepatitis, liver
cirrhosis and/or Hepatocellular Carcinoma worldwide.
Decompensated cirrhosis, as a consequence of chronic
hepatitis C is the major reason of liver transplantation [3,7].

Hepeatitis C virus is a major global health problem with an
estimated 170 million people infected worldwide, out of
which 350,000 die each year from liver damage associ-
ated with infection. 30-50% of individuals with cirrhosis
progress to hepatocellular carcinoma. It is not clear com-
pletely why part of patients develop persistent infections
while some patients have complete virus clearance after
the infection.

Clinical manifestation of Hepatitis C is diverse. While some
patients progress to severe fibrosis, cirrhosis and hepatocel-
lular carcinoma after a rather short period from the infection,
others develop mild fibrosis after many years of infection [1,4].

Due to importance of the disease and severe damage de-
veloped as a result of chronic hepatitis, it is very important
to reveal cases of acute hepatitis timely and to establish a
route of transmission that on its turn will help to prevent
the future spread of the disease.

The prevalence in various countries varies between 1-10%
of the population. For example, in USA, Australia and
Scandinavia up to 1% of the population is infected, in
West European countries — up to 5% of people, in Asian
countries and Africa - 5-10%; very high rate of prevalence
is in Egypt — where 30 % population is infected.

As for Georgia, according to Statistical Data of the National
Center for Disease Control and Public Health (NCDC) the
incidence rate (number of new cases per 100000 population
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at risk in a given time period) of hepatitis C has decreased in
comparison with the year 2011 (55), but anyway it remains
high (41). From newly revealed cases of hepatitis C, 9.4 % was
presented as acute hepatitis and 90.4 % as the chronic hepatitis.
Effective measures against hepatitis C epidemics would be
impossible without drastic diminishment of its incidence rate.

The aim of the study was to reveal clinical-epidemiological
peculiarities of acute hepatitis C cases.

Material and methods. In 2013-2015 we studied 31 hos-
pitalized patients with diagnosis of acute hepatitis C. The
research was conducted at the Infectious Diseases, Aids
and Clinical Immunology Research Center.

Patients were diagnosed based on laboratory tests and clini-
cal findings. For the diagnosis of hepatitis C, both serologi-
cal (anti-HCV) and nucleic acid-based molecular assays
are available (HCV-RNA). At the early stage of the acute
hepatitis C, anti-HCV may be negative. Diagnosis of acute
hepatitis C is defined in the case of confirmed seroconver-
sion. Acute hepatitis C can be suspected by clinical signs
and lab findings (elevation of Alanin-Aminotransferase
(ALT), jaundice, elevation of bilirubin) in combination with
the absence of history of chronic hepatitis [5,8]. Detection
of HCV RNA is possible during acute phase of hepatitis C,
however, existence of so called “window period” should
not be excluded when HCV RNA is undetectable.

Results and their discussion. Among 31 hospitalized patients
with acute hepatitis C, 19 patients were male (61%) and 12
were females (39%). Age of patients was 23-60 years and
there was no age difference between females and males. From
19 males 11 (58%) were urban residents, 8 (42%) were rural
residents of Imereti, Kakheti, Kartli, Mtskheta-Tianeti, Adjara,
the regions where drug addiction is spread most of all. From
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12 females - 6 (50%) were from Tbilisi and 6 (50%) were
rural residents (Kvemo Kartli, Imereti, Adjara).

According to clinical manifestation of acute hepatitis in
patients, dyspepsia, asthenic syndrome and arthralgia of
various intensities were revealed in 100% of patients. Nev-
ertheless, in every case, elevation of ALT 10-fold and more
was revealed. History of chronic hepatitis was excluded.
All of the cases were of mild or moderate severity, while
severe cases of the disease were not found. In all cases
diagnosis of acute hepatitis C was confirmed by anti-HCV
antibodies seroconversion.

Elevation of total billirubin due to conjugated bilirubin
was detected in 95% of cases. Reduction of prothrombin
index and hypoalbuminemia was not revealed in any pa-
tient. According to ultrasound investigation of the liver and
spleen, hepatomegaly was revealed in 85% of patients and
splenomegaly was not revealed.

Suspected route of HCV transmission: routes of virus
transmission in 11 urban male patients were inravenous
drug use in 2 cases (18.11 %), risk factor cannot be inden-
tified in 5 cases (45.45 %), and unsafe medical procedures
4 cases (36.44%) - dental procedure in 2 cases, operation
- in 2 cases. Virus transmission route in 8 rural male pa-
tients: reason of infection was unsafe medical procedures
in 3 cases (37,5%) and intravenous drug use identified in
1 case (12.5%) and unknown in 4 (50%) cases.

Among 6 females from Capital city Tbilisi route of trans-
mission was not identified in 2 (33.3%) cases. 1 (16.6%)
female had new sexual partner with chronic hepatitis C, 1
(16.8%) female was Healthcare worker (nurse) and in 2
(33.3%) cases route of transmission was identified to be
the medical procedures (surgical interventions). Among
6 rural females the route of infection was unknown in 1
(16.6%) case; 1 (16,6%) female had new sexual partner
with chronic hepatitis C and various medical procedures
were identified as the infection route in 4 (66.8%) cases.
Among them -2 cases were related with gynecological, 1
with dental and 1 with opthalmological procedures (Fig.).

W sexual transmission 6.43%
m unsafe med. proc. 45.16%
LV, dgurs 9.7%

m unknown 38.71%

Fig. Routes of HCV transmission

Thus, according to our study, the most significant source
of HCV infection is healthcare settings- unsafe medical
procedures — in 14 (45.16%) cases. It is worthy to note
that in 12 (38.71%) cases of the infected individuals can-
not identify a source of their infection. It is believed that
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most of these cases are due to known risk factors — several
occasions of intravenous drug use. However, in more than
10% of all cases, no risk factor can be identified. The third
most behavior risk factor is particularly 1.V. drug use, and
is responsible for about — 3 (9.7%) cases of all identified
cases of hepatitis C; sexual transmission revealed in 2
cases (6.43%). These all prove the significance of various
unsafe medical procedures as causative agents in further
increase of infected patients.

Acknowledgements. Supported by the University Re-
search Program by the U.S. Embassy in Georgia (grant No
S-GE800-13-GR-122).
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SUMMARY

EPIDEMIOLOGY OF CLINICALLY MANIFESTED
ACUTE HEPATITIS C CASES IN GEORGIA

Vashakidze E., Mikadze I., Pachkoria E.

Department of Infectious Diseases, Tbilisi State Medical
University, Thilisi, Georgia

Hepatitis C virus is responsible for the majority of persistent
viral infections of the liver, chronic hepatitis, liver cirrhosis
and/ or hepatocellular carcinoma. Two strategies are impor-
tant to curtailing the rising prevalence of disease: efficient
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diagnosis of acute hepatitis and identification of the likely
mode of transmission. The aim of this study was to identify
the clinical and epidemiological hallmarks of acute hepatitis
C. During 2013-2015, 31 patients were hospitalized with
a diagnosis of acute C hepatitis. According to epidemio-
logical data, the primary mode of transmission is during
medical procedures, responsible for 14 (45.16%) of
cases, followed by injection drug use 3 (9.7%) of cases
and sexual transmission - 2 (6.43%) of cases. However,
in 12 (38.71%) of cases the infected individual was un-
able identify the likely source of infection. Given that
nearly half of all cases arise from nosocomial infection, it
is imperative that infection control practices be reviewed
and resources provided to prepare a sterile environment
for patients and health care providers.

Keywords: Hepatitis C, liver cirrhosis, hepatocellular
carcinoma, Georgia.

PE3IOME

SMMUAEMITIOJIOI'NYECKUE JAHHBIE KJIMHU-
YECKHN BBIABJIEHHBIX CJIYYAEB OCTPOI'O
I'ETTATHUTA C B I'PY3UH

Bamaxuaze J.T., Mukanze WU.T., [Taukopus E.A.

Tounucckuui 2ocyoapcmeeHuvliil MeOQUYUHCKUL YHUBEPCU-
mem, 0enapmamenm uHGekyuonHvIx 3a6onesanui, I pysus

Ienatut C — nepcrcTeHTHAS BUPYCHAst MH(EKIINS ICUCHH,
SIBIISIETCS] BECbMa YaCTOM MPUUMHONW XPOHUUYECKOT0 BOCIIA-
JICHHSI, IAPPO3a M/UIH TCHATOLCILTIOIAPHON KapIIHHOMBI
neueHu. CBOEBPEMEHHOE BBISIBICHHE CIYYaeB OCTPOTO
renatuta C U nyTell HHOUIMPOBAHUS BECbMa 3HAYMMO
JUUI TPEAOTBpAlIEHUs JajJbHENIIEro pacupoCcTpaHeHus
uH}eKIHH.

[ensro nccineqoBaHus ABUIOCH YCTAHOBICHUE KIIHU-
HUKO-3TUJIEMHUOJIOTHYECKUX O0COOCHHOCTEH OCTPOro
renatuta C B I'py3un. C nuarHo3oM ocTporo remaTura
C B 2013-2015 rr. cranuoHapHOE JICYEHHUE MPOBOIU-
nock 31 manuenty. CorlacHO 3MUEMUONIOTHYECKOMY
aHamHe3y, u3 31 manuenrta y 14 (45,16%) npuuuHoii
pa3BuTHs 3a00J€BaHMs IBUINCH HHBA3UBHBIC MEUITHH-
ckue MaHunynsauu; B 3 (9,7%) ciayuasix - HHTpaBEHHOE

ynotrpe0ieHnue HapKOTUKOB; B 2 (6,43%) - monoBoi
nyTh uHGuuupoanus. Y 12 (38,71%) nanueHToB nyTH
MHOUIMPOBaHMS YCTAHOBUTH HE yAaloCh. Pe3ynbTarsl
MIPOBEICHHOTO HCCIEAOBAHMS yKa3bIBAIOT, YTO CaMbIM
YacTBIM ITyTeM HHPHUIKMPOBaHUS rTUIIeTUTOM C SBISIOTCS
MEIMIMHCKUX MaHHITYJISIIUH.
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GENOTYPIC DISTRIBUTION OF HPY AMONG WOMEN
OF REPRODUCTIVE AGE IN GEORGIA

Butsashvili M., Kajaia M., Kochlamazashvili M., Zarandia M.,
Gagua T., Meskhishvili D., Avaliani N., Kamkamidze G.

Health Research Union, Tbilisi, Georgia

Cervical cancer is one of major public health problems
worldwide. In 2008, the reported number of cervical
cancer cases was about 530,000 and the number of deaths
was about 275,000 [6]. More than 85% of cervical cancer
cases occur in developing countries [7]. Unfortunately,
these diagnoses are typically made when the disease is
already advanced. In developed countries, where cervical
cancer screening programs exist, incidence and mortality
related to cervical cancer have decreased dramatically.
The benefits of screening and early intervention are clear.
Implementation of breast and cervical cancer screening
as well as HPV vaccination programs have been recently
started in Georgia [10].

In majority of cases cervical and some other types of can-
cers are caused by persistent infection by high-risk human
papillomaviruses (HPV). Persistence of HPV infections is
the single greatest risk factor for malignant progression [3].

HPV are DNA viruses with the potential towards oncogen-
esis. More than 100 types of HPV exist, and approximately
35 of these infect the genital tract. The viruses are catego-
rized as “high risk and “low risk,” depending on whether
they are known to cause cancer or not. The most common
high-risk types include types 16 and 18, which account
for the majority (more than 70%) of cervical cancer cases.
The low-risk HPV types cause benign tissue changes and
warts [9]. Genital HPV infection is one of the most com-
mon sexually transmitted diseases worldwide; up to 75%
of sexually active persons are estimated to be infected at
some point. The public health importance of this infection
is related to the ability of certain high-risk HPV types to
cause cervical cancer in women.

In a previous pilot study being conducted by our group in
collaboration with US scientists [2] cervical samples have
been collected from 257 women with different gynaecologi-
cal symptoms. 19.3 % of women have abnormal cytology
test results. In the study among women in Georgia HPV
prevalence was shown to be around 13.5 % [1]. This is
higher than the average World estimate 9.2 % (HPV preva-
lence varied nearly 20 times between populations from 1.4
% in Spain to 25.6% in Nigeria [5].

In our recent study of women from the same population
as for the current study, it was shown, that among women
who agreed to be tested for anti-HPV antibodies, 21.1%
were positive. Awareness of cervical cancer screening was
significantly associated with HPV seropositivity. With
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multivariate analysis, both absence of condom use and
lack of knowledge about cervical cancer screening were
independently associated with HPV seropositivity [4].

The main goal of this study was to investigate genotypic
distribution of HPV infections among ethnically homog-
enous Caucasian women population of reproductive age
in Georgia.

Material and methods. The total sample included 2000
women recruited from different women’s consultation
centers (WCC) and National Screening Centers (NSC) in
Thilisi, Georgia. We recruited women visiting NSCs for
screening on cervical or on cervical and breast cancers, to
WCC:s for routine gynecologic consultations and also to
obstetricians for their post-natal visit and routine physical
check-up, usually occurring around 6 to 8 weeks after deliv-
ery. The samples for HPV DNA investigation in most cases
were collected in parallel with the pap tests, no additional
visits were needed for the HPV DNA testing for these cases.

WCCs and NSCs were selected from different regions of
Thilisi based on their representation of the general popula-
tion. Consecutive patients that meet the eligibility criteria
(i.e., women of reproductive age who already have started
the sexual life, speak Georgian or Russian) were invited
to participate until we have selected the designated sample
number.

250 women who had positive HPV DNA test were further
investigated by the following methods: follow-up HPV
DNA test at 18 months after the first HPV DNA investiga-
tion and identification of HPV genotypes from the positive
HPV DNA samples.

Cervicovaginal samples for viral DNA extraction were
obtained in parallel with the routine pap-test screening
procedure or independently (in rare cases) by placing
cervical brush into the appropriate buffer-containing
tubes. HPV were isolated from the cervical samples and
the consensus primer set Gp5+/Gp6+ were used for the
amplification using PCR methodology. For positive HPV
DNA specimens HPV genotyping was performed using
type-specific primers [8,11].

Results and their discussion. The median age of respon-
dents was 32 (range 18 to 48). The proportion of employed
women was 49.6%. 64% of women reported ever having
abortion.
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Table. Distribution of HPV genotypes among women of reproductive age

Genotype N (%)
6 98 (39.2)
11 27 (10.8)
16 64 (25.6)
18 47 (18.8)
33 23(9.2)
45 19 (7.6)
66 9 (3.6)

250 samples positive on HPV DNA were investigated for
determination of HPV genotypes. The genotype distribution
was as follows: type 6 — 98 women (39.2 %), type 16 — 64
(25.6%), type 18 — 47 (18.8%), type 33 — 23 (9.2%), type
11 -27 (10.8%), type 45 — 19 (7.6%), type 66 — 9 (3.6%).
In 37 women (14.8%) presence of the mixture of the dif-
ferent HPV genotypes (coexistence of more than two virus
types) has been documented (Table).

HPV genotypic profile among Georgian women is similar
to the data generated from the studies conducted among the
populations of the other European countries. Presence of
the subset of HPV genotypes not covered by quadrivalent
anti-HPV vaccine (types 33, 45 and 66) was demonstrated
among the Georgian women.
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335/13 and by the University Research Program by the
U.S. Embassy in Georgia (grant No S-GE800-13-GR-122).
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SUMMARY

GENOTYPIC DISTRIBUTION OF HPV AMONG
WOMEN OF REPRODUCTIVE AGE IN GEORGIA

Butsashvili M., Kajaia M., Kochlamazashvili M.,
Zarandia M., Gagua T., Meskhishvili D., Avaliani N.,
Kamkamidze G.

Health Research Union, Tbilisi, Georgia

Of the 100 types of human papillomaviruses (HPV), ap-
proximately 35 infect the genital tract. The viruses are
categorized as “high risk” and “low risk” depending on
whether they are known to cause cancer or not. Cervical
cancer is an important cause of cancer mortality in Geor-
gia, and worldwide. Only limited and incomplete data are
available about the epidemiology of HPV infection and
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related molecular and cellular changes in Georgia. Objec-
tives of our study included the estimation of the prevalence
and the distribution of HPV genotypes among women in
Georgia. The study participants were women (~2000) aged
18-49 years randomly selected during a clinic appointment
with a gynecologist for a regular check-up at one of the
women’s consultation centers (WCC) participating in the
study. Venous blood (5 ml) was drawn and the prevalence
of HPV evaluated by the detection of the HPV DNA. For
genotyping, HPV DNA were extracted from the cervical
samples, amplified first by consensus and then by primer-
specific PCR, followed by a detection step on agarose gel.
Of the total samples, 250 were positive for HPV DNA;
these were further tested to identify the specific HPV
genotype. The genotype distribution was as follows: type
6, 98 women (39.2 %); type 16, 64 (25.6%); type 18, 47
(18.8%); type 33, 23 (9.2%); type 11,27 (10.8%); type 45,
19 (7.6%); and type 66, 9 (3.6%). In 37 women (14.8%),
we found coexistence of several different HPV genotypes.
The HPV genotypic profile among Georgian women is
similar to data generated from studies conducted among
the populations in other European countries. Presence of
the subset of HPV genotypes not covered by quadrivalent
anti-HPV vaccine (types 33, 45 and 66) was demonstrated
among Georgian women.

Keywords: human papillomavirus (HPV), genotypes,
women of reproductive age.

PE3IOME

PACIIPOCTPAHEHUE TEHOTHUIIOB
MHAITAJIJIOMABUPYCOB YEJTOBEKA CPE/H
KEHINUH PENTPOAYKTUBHOI'O BO3PACTA B
I'Py3un

Bynamsuan M./, Kagxausa ML,
Kownamazamsuiau M.I, 3apanaua M.U., I'arya T./L.,
MecxumBuiu JI.H., ABanuanu H.C., Kamxamunze I K.

Hayuno-ucciedosamenvcruii coio3 30pasooxpaneHusi,
Tounucu, I pysus

CymectByet 6osee yem 100 THMOB Bupyca MamMIIOMBI
yenoBeka (BIIY) u, npubnusurenbuo, 35 u3 HUX
MHOUIMPYIOT TEHUTANBHBIA TpakT. B 3aBucHMMOCTH OT
TOrO, BBI3BIBAIOT WJIM HET BUPYChl Pa3BUTUE OIYXOJH,
OHM KJIACCU(PUIMPYIOTCS KaK «BBICOKOTO» W «HH3KOTO
puckay. Pak meiku MaTKu sIBISETCS 3HAYUMOMN IPUUUHOM
cmeptHocTu B ['py3umn. B cTpane umerorcs TOJNbKO
OTpPaHMUYEHHBIC U HEMOJIHbIE TaHHBIC 00 MHIEMHOIOTUH
BIIY-undekunn u CBSI3aHHBIX C HEH MOJEKYJSPHBIX H
KJIETOYHBIX U3MECHEHUSIX.

Ilenpro NaHHOTO HCCIEAOBAHUS SBUIACH OLICHKA
MIPEBAJICHTHOCTH U pacHpeeeHUs TeHOTUIIOB BHpyca
MAMIUIOMBI YeJIOBEeKa CPEAU KEHIIHH B [ py3un.
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Y4acTHUKU HCCIAEAOBaHUS OTOOpaAHBI M3 KEHCKUX
KOHCYJIBTALlUOHHBIX LIEHTPOB, B OCHOBHOM, KCHIIMHBI
B Bo3pacTe 18-49 mer, mocemaBiive THHEKOJOTA
IS perynsipHoil nmpoBepku. BeHo3Has xpoBb (5 M)
3abupasiace B EDTA-nobupku u mocpeacTBoM MeToja
MOJMMEPA3HOM 1enHoi peaknuu omneHuBanach JJHK
BIIY uccnenyempix xeHUuH. JJIsi TeHOTUNIMPOBAHUS
JIHK BIIY wu3Biekanu uU3 HEePBHKAIBHBIX 00pa3IloB,
aMITU(UIMPOBAIM CHavalla KOHCEHCYCHOH, a 3areM
npaiimep-cnenuduueckor I[P ¢ mocnenyromei
cTaaueil NEeTEeKIMU Ha arapo3HoMm rene. 250 oOpasios,
nonoxurenbHbix Ha JJHK BIIY, uccrnemoBanbl s
onpexaeneHus reHotTunos BITYU. ['enoTunsl OblI1U
pacrpeieneHsl cieayonum oopazom: Tum 6 - 98 (39,2%)
JKEHIUH, TUT 16 - 64 (25,6%), Tun 18 - 47 (18,8%), Tun
33-23(9,2%), Tun 11 - 27 (10,8%), Tun 45 - 19 (7,6%),
Tum 66 - 9 (3,6%). Y 37 (14,8%) sxeHITUH MOATBEPIKICHO
HaJW4ue CMEIIAHHBIX pa3lM4HbIX reHorunos BIIY
(cocymecTBoBaHue O60Jee IByX TUIIOB BUpYyca). JlaHHbIe
reHotunuueckoro npodwuis BITY y sxenmun B ['py3un
CXO0H C TAaKOBBIMM HCCJIEIOBAHUN, MPOBEICHHBIX
Cpeau HaceNeHHUs APYrUX €BPOMEHCKHX CTpaH.
Crnenyer OTMETHTh, YTO MPOBEACHHBIC MCCIETOBAHUS
MOATBEPIKAAIOT PaKT HUPKYIUPOBAHHS TAKUX T€HOTHUITIOB
BIIY, xoTopble HE OXBAaThIBAIOTCS YETHIPEXBAJICHTHOU
BakiHoM npotus BIIY (tumst 33, 45 u 66).
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ROLE OF VIRAL PATHOGENS IN INFANTS WITH SYSTEMIC INFECTION
AT THE NEWBORN INTENSIVE CARE UNITS IN GEORGIA

Kochlamazashvili M., Khatiashvili Kh., Butsashvili M., Chubinishvili O., Khetsuriani Sh., Kamkamidze G.

Health Research Union, Thilisi, Georgia

Neonatal and infant mortality remains the public health
concern worldwide, particularly in developing countries
[11]. The major cause of infant mortality in these countries
is neonatal infections [12]. Different studies reported the
role of viral pathogens (members of the Herpesviridae and
Enteroviruses) in the development of generalized infections
in newborns, while in Georgia in the majority of such cases
the causative agents are not being identified [2,4,5,7,9].
Limited data from studies of generalized infections in
neonates from other countries are available to provide some
insight into the potential high incidences of these infections
in the proposed high-risk study population.

Average infant mortality rate in Georgia is 14.3 deaths per
1000 live births [8]. Limited published data is available to
estimate the potential incidence of viral infections among
neonates with generalized infections in the country. The
study by Macharashvili et al. is focusing mostly on the
link of neonatal blood stream infections (BSI) and infant
mortality; and determination antibiotic susceptibility of the
isolated organisms [1,6].

This study synthesizes information on the role of viral
pathogens and other risk factors in mortality of newborns
and infants with generalized infections admitted to neo-
natal intensive care units (NICUs) of two largest pediatric
hospitals in Tbilisi, Georgia.

© GMN

Material and methods. A cross-sectional study was
conducted among newborns and infants up to the age of
eight weeks with severe acute illness who were admitted
to the neonatal intensive care units (NICUs) of two largest
pediatric hospitals in Tbilisi. 187 consecutive patients who
met the inclusion criteria: (1) were eight weeks of age or
younger (age group served by NICUs) and (2) had clinical
manifestations of generalized infection of unknown origin
(at the moment of investigation) were enrolled in the study.

Blood Samples and Laboratory Tests

Children suspected of having viral meningitis/encepha-
litis by CSF analysis were included in the study. Among
participating individuals about 5 ml of venous blood was
drawn. Where available, cerebrospinal fluid (CSF) was
analyzed as well along with the blood samples. Cold boxes
were utilized for transportation of the samples. The sample
was further divided to three portions for testing by ELISA,
PCR and RT-PCR.

Routine blood testing including biochemical analysis was
done for all infants treated in NICUs. For detection of en-
teroviruses consensus PCR approach was used, which uti-
lize primers corresponding to the 5’ non-coding, conserved
region of the enterovirus genome. Samples were screened
for the presence of any serotype of enterovirus without
their identification. PCR with two consensus primer pairs,
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followed by restriction enzyme analysis with BamHI and
BstUI was used for diagnosis of herpesviruses in infants.
This method was validated for amplification and identifica-
tion of all eight human herpesviruses.

Data were managed and statistically analyzed using IBM
SPSS (version 20.0). Descriptive statistics was used for
characterizing socio-demographic and clinical data. Preva-
lence ratios a