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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Asthma remains one of the most pressing medical and 
social issues of our time, primarily due to extremely high 
prevalence of the disease. Thus, according to international 
experts (The Global Asthma Report of 2014) [10], no less 
than 334 million people, approximately 5% of the popula-
tion of our planet, suffer from asthma. This is the average 
rate, while the prevalence is even higher among children 
and young adults (14 and 8.6%, respectively). A few years 
ago the experts estimated that 235 million people in the 
world are affected by asthma (The Global Asthma Report 
of 2011) [11,25].The proportion of severe forms of the 
disease is increasing. It can be accounted for the environ-
mental deterioration in the world, progressive urbaniza-
tion and poorly controlled chemization of agriculture, the 
unhealthy lifestyle of a modern man, theincrease in the 
frequency of genetic defects associated with the develop-
ment of asthma and its severe course. According to the 
official statistics of2015, the spreading of asthma is 489.8 
cases per 100 thousand of urban population (it encom-
passes about 0.5% of the entire population), 23 cases of 
the incidence per 100 thousand people[3]. The important 
problem of a modern approach to the disease treatment is 
to study the mechanisms of evolution of progression of 
chronic disease, mastering of thedisease prevention meth-
ods, maximum preservation of the functions of affected 
organs and systems. It fully concerns asthma, hyperten-
sion, obesity, type 2 diabetes mellitus, because the spread 
of these diseases is increasing in developed countries [5].

The current stage of asthma investigation is notable 
for finding sensitive and specific markers that allow to im-
prove diagnosis at early stages of disease complications 
and to optimize treatment [9].Timely diagnostics and 
composition of the disease course prognosis are essential 
elements of therapeutic-diagnostic process, which deter-
mine the treatment strategy and tactics[11].

Certain changes in asthma pathogenesis concepts have 
occurred recently. From the viewpoint of pathophysiolog-
ical process, asthma is not viewed any more as variable 
bronchi narrowing, but considered as chronic inflamma-
tion of airways, regulated by various cellular elements and 
inflammation mediators [20,29, 30].Asthma as a disease 
is essentially a rather complicated condition. Scientists 
worldwide try to achieve clear notions of the mechanism 
of pathological process development in asthma, which 
results in generation of various theories and hypotheses. 
Nevertheless, as for today, no distinct understanding of 
asthma pathogenesis is available. Endothelial function 
[8,26,28], in particular, regulation of chemotaxic, inflam-
matory, and regenerative processes as response to local 
lesion [9] is of special interest in the study of mechanisms 

of inflammatory process formation in asthma[14,15]. The 
triggers of pathological process can include hypoxemia, 
hypercapnia, bronchial obstruction and related ventilation 
disorders, pathological effect of bioactive substances, dis-
orders of blood rheological properties etc. [23].

Vascular endothelium participates in regulation of 
vascular tone due to release of vasodilator and vasocon-
strictor substances [12,28], i.e. the formation of endothe-
lial dysfunction results in development of vasoconstric-
tion, inflammation, and proliferation in vascular wall [3]. 

Complicated mechanism causing the affection of 
endothelial function can form pathological chain and 
promote maintenance and progression of further in-
flammation manifestations, and, concomitantly, the 
disease as a whole. It is worth mentioning that deter-
mination of the role of these mechanisms in asthma has 
not been appropriately justified. In view of this fact, 
the issue of diagnostics of endothelial function condi-
tion and its effect on the asthma course requires further 
thorough studies [27]. In view of the above, we should 
mention that the condition of histohematic barrier, in 
particular, its endothelial component, can not be disre-
garded in the study of asthma formation and progres-
sion. Endothelium, being spread together with vessels 
in all tissues and having weight of about 1.8 kg, can 
be deemed the largest endocrine organ in the human 
body [6, 9], which performs variety of essential func-
tions, includingbarrier, transport, synthesis of proteins 
and vasoactive substances, actively participates in an-
giogenesis, blood clotting processes, regulates vascular 
tone and immune inflammatory reactions. Regulation 
of vascular tone and endothelial condition is performed 
due to balanced generation and release of vasodilator 
and vasoconstrictor substances [4,30].

It has been shown during the last decade that one of 
leading molecular markers of vasculature endothelium 
damage can be deemed monocyte chemoattractant pro-
tein-1 (МСР-1) and fractalkine (CX3CL1), which are 
produced by monocytes, T-lymphocytes, fibroblasts, 
vascular endothelial cells, epithelial and smooth muscle 
bronchi cells [1,4,16,17]. It is known that CX3CL1 is the 
only chemokine associated with cellular membrane. It 
is expressed on the membrane, predominantly of brain, 
lungs, and heart cells. Thus, both CX3CL1 and MCP-1 
belong to pro-inflammatory cytokines and are markers of 
endothelial dysfunction [18].

Purpose: to increase the effectiveness of diagnosis and 
prediction of adverse asthma comorbid conditions based 
on the study of clinical manifestations features, functional 
disorders of the airways and endothelial dysfunction.

THE ROLE OF FRACTALKINE AND MONOCYTE CHEMOATTRACTANT 
PROTEIN-1 IN THE PROGRESSION OF ASTHMA

Yeryomenko G.
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Material and methods. 79 patients were selected for 
the study. All patients were divided into 3 groups: group 
I - patients with asthma (n=22); group II (n=24) - patients 
with asthma + diabetes mellitus type 2; group III (n=33) 
- patients with asthma + obesity + arterial hypertension 
(AH), control group (n=17) included healthy people. The 
diagnosis was based on the early stages of examination 
and treatment of patients.At most, the age of the examined 
patients in the whole group was 43.4±4.4; women domi-
nated (60.9% - 42 patients).

The criteria for participants’ inclusion to the study were 
as follows: the presence of chronic respiratory disease with 
different degrees of control, which includes the studied dis-
eases – diabetes mellitus type 2, AH and obesity. The con-
trol group was made up of healthy volunteers who never 
had aggravating history and studied diseases, taking into 
account the principle of correlation according to anthropo-
demographic indicators. An essential condition for the par-
ticipants was their willingness to take part in the experiment. 
The patients who suffered from any kind of pathology which 
could result in the further research outcomes but did not wish 
to participate in the study did not take part in it.

All the patients underwent clinical examination [13] . 
Spirography indicators were tested, and full patients’ exami-
nation was performed [4]. CX3CL1 and MCP-1 levels were 
measured via immune-enzyme analysis using the system 
Ray Bio® Human Fractalkine from Ray Biotech, Inc., USA; 
"Human MCP-1"  ( eBioscience, Austria) respectively [6]. 

Statistical processing of the study materials was per-
formed using the software SPSS 19 for Windows. All sta-
tistical analyses were carried out in SPSSVersion 19. Con-
tinuous variables were presented in the form of median 
and 25th–75th percentile values — Me [Q1–Q3].

Mann-Whitney U-criterion was used for determina-
tion of differences between independent samples. Krus-
kal-Wallis nonparametric test was used in the study of 
МСР-1 and CX3CL1 effects on endothelial function and 
external respiration function in tested comorbid condi-
tions. The critical significance level in testing of the sta-
tistical hypotheses was taken equal to 0.05.

Results and their discussion. In bioethical aspect, the 
study was conducted in accordance with requirements of 
the Law of Ukraine “On Medicinal Products”, 1996, ar-
ticles 7, 8, 12, principlesof ІСН GСP (2008), GLР (2002), 
“Procedure of Medicinal Products Clinical Trials and Ex-
pert Evaluation of Clinical Trial Materials” and “Typical 
Provision on Ethics Commission”, approved by the or-
ders of the Ministry of Health of UkraineNo. 523 dated 
12.07.2012 and No. 616 dated 03.08.2012. The study was 
conducted with minimum psychological losses for the 
patients. The patients were fully informed of the study 
methods and scope. The study compliance with mod-
ern international and national requirements to bioethical 
norms has been approved by Ethics and Bioethics Com-
mission of Kharkiv National Medical University (meeting 
minutes No. 6 dated 03.06.2015).

Fig. 1. Values of МСР-1 parameter in the studied groups Fig. 2. Values of CX3CL1 parameter in the studied groups

Table 1.Values ofМСР-1 parameter in the studied groups 
(Me [Q25; Q75])

Group МСР-1, ng/ml
I (n=27) 62.00 [61.00;66.00]
II (n=29) 806.14[768.36;904.37]
III (n=29) 130.12[112.22;149.94]
c (n=17) 52.11 [49.62;53.73]

note: р 1-2˂0.001;p1-3˂0.001; p1-c˂0.001; p2-3˂0.001; 
p2-c˂0.001; p3-c˂0.001, where p – probability of differenc-
es in the parameter values between the relevant groups: 
1, 2, 3 and control (с) groups

Table 2.Values of CX3CL1 parameter in the studied 
groups (Me [Q25; Q75]) 
Group Fractalkine, ng/ml
I (n=27) 46.00 [44.60; 48.10]
II (n=29) 97.60 [94.55; 99.25]
III (n=29) 79.14 [77.03; 81.44]
c (n=17) 44.12 [42.13;42.13]

note: р 1-2˂0.001; p1-3˂0.001; p1-c˂0.002; p2-3˂0.001; 
p2-c˂0.001; p3-c˂0.001, wherep – probability of differences 
in the parametervalues between the relevant groups: 
1, 2, 3 and control (с) groups
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Statistical processing of endothelium function parame-
ters МСР-1 and CX3CL1 depending on comorbid pathology 
has revealed statistically significant elevated level of these 
parameters in all studied groups (Figs.1, 2). The most essen-
tial changes of the se parameters were registered in patients 
of the group 2, indicative of them ost pronounced endothe-
lial dysfunction manifestations in this patient group (Tables 
1, 2). The level of tested parameters depended on the effect 
of concomitant pathology on asthma (patient’s belonging to 
one group or another) (Table 2).

The assessment of dependence between endothelium 
dysfunction markers and external respiration function 
was performed. It has been found out that МСР-1 af-
fects vital pulmonary capacity (χ2=14.466; р=0.002) and 
FEV1 (χ2=8.471; р=0.037). CX3CL1 exerts the influ-
ence on these parameters as well (χ2=19.385, р=0.001); 
(χ2=11.476, р=0.009), respectively.

The obtained data are indicative not only of endo-
thelial dysfunction in asthma patients with comorbid pa-
thology, but also of the presence of interrelation between 
vascular endothelium function disorder and bronchial ob-
struction syndrome severity.

The decrease of rate parameter values, in particular, 
FEV1, MEF 25, MEF 50,and MEF 75 was identified in 
all patient groups, which is indicative of obstructive disor-
ders of external respiration function and typical of severe 
disease course or asthma exacerbation. Nevertheless, only 
values of FVC% and FEV1 % parameters were reliably 
different in three studied groups (Table 3).

Elevated CX3CL1 and MCP-1 levels were observe-
din all the surveyed patients. CX3CL1level ingroup I pa-
tients was 52.69 ± 0.71 ng/ml (p <0.05), group IIpatients 
– 96.88±1.26 ng/ml (p<0.001), andgroup III patients 
– 79.56 ± 0.46 ng/ml (p<0.01). As for MCP-1, its level 
in group I patients was 68.05 ± 0.87 ng/ml (p<0.05), II 
patients – 839 ± 24.62 pg/ml (p<0.0001), and group III 
patients – 137.98 ± 3.901 ng/ml (p<0.001).

The obtained resultswere used to plot a scatter diagram 
which vividly demonstratedCX3CL1 and MCP-1 distri-
bution levels and their dependence on comorbidpathology 

(Table 1).According to this model,a specific regularity has 
been obtained: all the three groups were split into three 
clouds in terms of the results of laboratory assessment 
and functional state of lungs. Such dispersion enables to 
suggest CX3CL1 and MCP-1 influence on comorbidity at 
the endothelial level in asthma patients and determine the 
likelihood of disease progression associated with endo-
thelial dysfunction.

This distribution allows to predict the severity of co-
morbid pathology and the degree of endothelial affection 
in patients with asthma and comorbid conditions [8].

The highest rates of CX3CL1 and MCP-1 have been 
reported in group II patients. According to the scientific 
sources, it happens due to several factors. One of these 
reasons is a genetic disposition. A version of MCP-1, 
G-2518 gene, which is expressively correlated with MCP-
1 serum level, has been reported in many Europeans. An-
other reason is elevated glucose level, which, in its turn, 
increases the production of vascular endothelial CX3CL1 
and MCP-1 by cells [7].

Conclusion: based on these data, we can assume that 
patients with a combination of asthma and diabetes mel-
litus type 2 demonstrate more cases of endothelial mal-
function, leading to the worsening of respiratory function, 
compared to the group with asthma, obesity and arterial 
hypertension and the group without comorbidity.

Abbreviations:
Fractalkine: CX3CL1 MCP-1:Monocyte Chemoatrac-

tant Protein-1FEV1: Forced expiratory volume in 1 sek. 
FVC: Forced vital capacity MEF: maximum expiratory 
flow AH: arterial hypertension ELISA: Enzyme-linked 
Immunosorbent Assay 
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SUMMARY

THE ROLE OF FRACTALKINE AND MONOCYTE 
CHEMOATTRACTANT PROTEIN-1 IN THE PRO-
GRESSION OF ASTHMA

Yeryomenko G.

Kharkiv National Medical University, Ukraine

To improve the effectiveness of diagnosis and predic-
tion of adverse asthma comorbid conditions based on re-
search of clinical manifestations features, functional dis-
orders of the airways and endothelial dysfunction. 

79 patients were selected for the study. All the pa-
tients were divided into 3 groups: group 1 – patients with 
asthma (n-22); group II (n-24) – patients with asthma + 
diabetes mellitus type 2; group III (n-33) - patients with 
asthma + obesity + arterial hypertension (AH) and control 
group (n-17) – healthy people. All the patients underwent 
clinical examination. Spirography indicators were tested, 
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and full patients’ examination was conducted. The levels 
of fractalkine (CX3CL1) and Monocyte Chemoattractant 
Protein – 1(MCP-1) were determined by Enzyme-linked 
immunosorbent assay (ELISA) test using Ray Bio® Hu-
man Fractalkine system manufactured by Ray Biotech, 
Inc., USA; "Human MCP-1" (eBioscience, Austria), re-
spectively. Statistical processing of parameters of endo-
thelial function, МСР-1 andCX3CL1, depending on co-
morbid pathology, has identified statistically significant 
elevated level of the separametersinall studied groups. 
The most pronounced changes of both parameters were 
registered in group 2 patients, indicative of the most sig-
nificant manifestations of endothelial dysfunction in this 
patient group.Assessment of endothelium dysfunction 
markers depending on external respiration function was 
performed. It has been found out that МСР-1 affects vital 
pulmonary capacity (χ2=14.466; р=0.002) and forced ex-
piratory volume in 1 second (FEV1) (χ2=8.471; р=0.037). 
Besides, CX3CL1 exerts influence on these parameters as 
well (χ2=19.385, р=0.001); (χ2=11.476, р=0.009), re-
spectively. The decrease in rate parameters, in particular, 
FEV1, MEF 25, MEF 50, and MEF 75, was identified in 
all patient groups. Based on these data, we can assume 
that patients with a combination of asthma and diabetes 
mellitus type 2 demonstrate more cases of endothelial 
malfunction, leading to the worsening of respiratory func-
tion, compared to the group with asthma, obesity and arte-
rial hypertension and a group without comorbidity.

Keywords: asthma, diabetes mellitus type 2, obesity, 
arterial hypertension, monocyte chemoattractant pro-
tein-1, fractalkine

РЕЗЮМЕ

РОЛЬ ФРАКТАЛКИНА И МОНОЦИТАРНОГО 
ХЕМОТАКСИЧЕСКОГО ФАКТОРА-1 В ПРО-
ГРЕССИРОВАНИИ БРОНХИАЛЬНОЙ АСТМЫ

Еременко Г.В.

Харьковский национальный медицинский универси-
тет, Украина

Цель исследования - повышение эффективности 
диагностики и прогнозирования неблагоприятных 
коморбидных состояний при бронхиальной астме на 
основе исследования особенностей клинических про-
явлений, функциональных нарушений дыхательных 
путей и эндотелиальной дисфункции.

В исследовании учавствовали 79 пациентов. Па-
циенты были разделены на 3 группы: I группу (n=22) 
составили пациенты с астмой; II группу (n=24) - па-
циенты с астмой и сахарным диабетом 2-го типа; III 
группу (n=33) - пациенты с астмой, ожирением и ар-
териальной гипертензией (АГ); контрольную группу 
(n=17) - здоровые лица. У пациентов оценены пока-

затели спирографии, проведено полное обследование 
пациентов. Уровни фракталкина (CX3CL1) и моноци-
тарного хемотаксического фактора-1 (MCP-1) опреде-
ляли методом иммуноферментного анализа (ELISA) с 
использованием системы RayBio® HumanFractalkine 
производства RayBiotech, Inc., США и "Human MCP-
1" (eBioscience, Austria), соответственно.

Статистическая обработка параметров эндотелиа-
льной функции МСР-1 и CX3CL1, в зависимости от 
сопутствующей патологии, выявила статистически 
значимый повышенный уровень этих показателей во 
всех изучаемых группах. Наиболее выраженные из-
менения обоих параметров регистрировались у паци-
ентов II группы, что свидетельствует о наиболее зна-
чительных проявлениях эндотелиальной дисфункции 
в этой группе пациентов. Проведена оценка маркеров 
дисфункции эндотелия в зависимости от функции 
внешнего дыхания. Обнаружено, что уровень МСР-
1 влияет на величины жизненной емкости легких 
(χ2=14,466, р=0,002) и объем форсированного выдоха 
за 1 секунду (FEV1) (χ2=8,471, р=0,037). CX3CL1 ока-
зывает влияние на указанные параметры (χ2=19,385, 
р=0,001); (χ2=11,476, р=0,009), соответственно. Сни-
жение параметров скорости, в частности, FEV1, MEF 
25, MEF 50 и MEF 75 выявлено во всех группах па-
циентов.

Исходя из полученных данных, авторы предпола-
гают, что пациентам с сочетанием астмы и сахарного 
диабета 2-го типа свойственно нарушение функции 
эндотелия, что приводит к ухудшению вентиляцион-
ной функции легких в сравнении с больными бронхи-
альной астмой, ожирением и артериальной гипертен-
зией и без сопутствующих заболеваний.

reziume

fraqtalkinisa da monocitebis qemotaqsi-
uri faqtori 1-is roli bronquli asTmis 
progresirebaSi

g. eriomenko

xarkovis erovnuli samedicino universite-
ti,  ukraina

kvlevis mizans warmoadgenda bronquli 
asTmis Tanmxlebi qronikuli mdgomareobebis 
efeqturi diagnostireba da prognozireba 
klinikuri gamovlinebebis Taviseburebebze, 
sasunTqi gzebis funqciur darRvevebsa da 
endoTelur disfunqciaze dayrdnobiT.

kvlevisTvis SerCeuli iyo 79 pacienti, 
romlebic gadanawilda 3 jgufSi: I  jgufi 
(n=22) - pacientebi bronquli asTmiT; II  jgu-
fi (n=24) - pacientebi bronquli asTmiTa da 
Tanmxlebi Saqriani diabeti tipi 2-iT; III  
jgufi (n=33) - pacientebi asTmiT, Tanmxlebi 
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simsuqniT da arteriuli hipertenziiT. sa-
kontrolo jgufi Seadgina 17  janmrTelma 
pirma. yvela maTgans Cautarda sruli kvle-
va da ganisazRvra spirografiuli maCveneb-
lebi. fraqtalkinis (CX3CL1) da monocitis 
qemotaqsisuri faqtori 1-is (MCP-1) done ga-
nisazRvra imunofermentuli analizis (ELI-
SA) Ray Bio® Human Fractalkine-isa (Ray Biotech, 
Inc, USA) da "Human MCP-1" (eBioscience, Austria) 
testebis gamoyenebiT. 

endoTeluri funqciis parametrebis (МСР-1 
da CX3CL1) statistikurma damuSavebam, Tan-
mxleb paTologiebze damokidebulebiT, ga-
moavlina am parametrebis mniSvnelovnad 
gazrdili done yvela sakvlev jgufSi. cvli-
lebebi yvelaze mkveTri iyo meore jgufSi, 
rac miuTiTebs mniSvnelovan endoTelur 
disfunqciaze am jgufis individebSi. 

endoTeluri disfunqciis markerebis Ses-
wavla moxda gareTa sasunTqi funqciis Se-
fasebis mixedviT. gamovlinda, rom МСР-1 
gavlenas axdens filtvebis sasicocxlo 
tevadobaze (χ2=14.466; р=0.002) da forsire-
buli amosunTqvis moculobaze 1 wamSi 
(FEV1) (χ2=8.471; р=0.037). garda amisa, aRniS-
nul parametrebze CX3CL1-ic axdens gavle-
nas (χ2=19.385, р=0.001); (χ2=11.476, р=0.009). pa-
cientTa yvela jgufSi gamovlinda sunTqvis 
siCqaris parametrebis (FEV1, MEF 25,MEF 50 
da MEF 75) Semcireba.

miRebul monacemebze dayrdnobiT avtore-
bi daadgenen, rom endoTeluri disfunqciis 
ufro meti SemTxveva gamovlinda bronquli 
asTmisa da Saqriani diabeti tipi 2-is kombina-
ciis mqone pacientebSi, rac, Tavis mxriv, sunTq-
vis funqciis gauaresebis mizezs warmoadgens.

MEASUREMENT OF PERSONAL RISK BEHAVIOR IN OCCUPATIONAL RISK STUDIES 
AMONG  HEALTH CARE WORKERS

1Butsashvili M., 1Kamkamidze G., 1Kajaia M., 2Nelson K., 3Triner W., 4McNutt LA.

1Health Research Union, Tbilisi, Georgia; 2Johns Hopkins Bloomberg School of Public Health, Baltimore; 
 3Department of Emergency Medicine, Albany Medical College, Albany, New York; 4School of Public Health, 

University at Albany, State University of New York, Rensselaer, USA

In much of Eastern Europe and Central Asia, injection 
drug users (IDUs) form an important reservoir for hepa-
titis C virus (HCV) infection. Prevalence of HCV among 
IDUs varies by country but typically falls in the range of 
70% to 90% [1,19,24]. Because IDU is associated with 
such a high risk of HCV, adjusting for it is imperative 
when studying other risk factors for HCV, including noso-
comial, household and sexual transmission. Most studies 
on non-IDU risk factors for HCV measure IDU history 
through self-report. Unfortunately, IDU and other illicit 
activities are notoriously difficult to measure through 
self-report in both high risk groups and the general popu-
lation. While questions about behavioral risk factors are 
widely employed in research, questions about socially 
disapproved behaviours are commonly under-endorsed. 
This can result in substantially biased estimates of HCV 
infection among non-IDUs. The significance of this issue 
cannot be overstated for Eastern Europe and Central Asia. 

Infection with blood borne pathogens is considered 
a major occupational hazard for health care workers 
(HCWs), thus quantifying the risk of infection associated 
with various activities is essential to target interventions 
and develop thoughtful evaluation protocols [6,11,23]. 

Hepatitis C virus (HCV) is particularly useful in study-
ing exposure to occupational risks because it has limited 
modes of transmission, making it easier to characterize 
instances of nosocomial infection. The primary alterna-
tive mode of transmission in much of the world is IDU. 
Thus, studies of occupational risk of blood borne patho-
gen infections need to measure this important potential 
confounder behaviour so that risk due to personal behav-
iour is not misattributed to occupational exposure. 

In Eurasia, it is hypothesized that blood borne pathogens 
such as HCV are frequently transmitted in routine medical 
care, making HCV an important marker of potential breaks 
in universal precautions. In Georgia, anecdotal reports sug-
gest that injection drug use is common in privileged young 
men and a growing number of young women. While data 
on IDU is scant here, it is roughly estimated that more than 
350,000 people use injection drugs, with a very high preva-
lence of this behaviour among young adults. Approximately 
58% of IDUs are infected with HCV [12]. Thus, IDU may be 
an important confounder in occupational studies in Georgia 
and throughout the region. 

No validated questions or scales exist to measure 
injection drug use and other sensitive behaviors among 


