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During recent years the incidence of respiratory diseases
has increased with chronic obstructive pulmonary disease
(COPD) having a particular place. This disease creates com-
plex modern medical and social challenges due to its high
prevalence and high rates of mortality and disability as well as
significant economic losses incurred by society all over the
world, due to this disease [1, 2].

The study Global Burden of Disease Study [3], which is
held with the support of the World Health Organization and
the World Bank, indicators of prevalence of COPD in the
world of men and women in all age groups accounted for 9.34
and 7.33 respectively per 1000 population and in the coming
years is projected to further increase these figures. At present,
the prevalence of non-communicable diseases COPD ranks
second only to cardiovascular disease and 4th place in the
structure of causes of death.

COPD is associated with significant economic losses. Thus,
in the EU, overall economic costs of respiratory diseases
reach 6 % of the total health budget and the share of COPD
accounts for 56 % (38.6 billion Euros) [4]. In the US, direct
economic losses associated with COPD are 29.5 billion US
dollars and indirect losses are 20.4 billion US dollars [5].
According to DALY (the method which determines the con-
tribution of different medical problems to overall mortality
and disability and reflects years lost due to premature death
and years lived with disability, based on disease severity), in
1990 COPD took 12th place for social losses and accounted

© L. V. Chechel, 2014

Collect_Astma_4_2014.indb 42

for 2.1 % of all losses and by 2030 it is expected to move to 7th
position [2].

According to current views, COPD is a chronic disease that
can be prevented and treated, which is characterised by per-
sistent airflow limitations, is usually progressive and is associ-
ated with an increased response of the lungs to the action of
pathogenic particles or gases [6].

A characteristic feature of COPD is the occurrence of exac-
erbations which according to the recommendations of the
GOLD expert working group is defined as «an acute condi-
tion characterised by deterioration in patient’s respiratory
symptoms which is beyond normal daily fluctuations and
changes the therapy used» [6].

It is established that patients with COPD usually experience
from one to four or even more exacerbations during the year
and their frequency increases progressively with the severity of
the disease [7, 8]. COPD exacerbation is one of the most
important factors contributing to the quality of life, rate of
disease progression and economic costs of this disease [9, 10].

Frequent exacerbations of COPD both reduce the quality
of life of patients, lead to more rapid disease progression [11,
12] and cause high mortality in these patients. Thus, hospital
mortality from this disease ranges from 4.0 % to 10.0 % reach-
ing 24.0 % in patients in intensive care units (ICU). Patients
hospitalised with severe COPD exacerbations have the most
unfavourable long-term prognosis and mortality in the first
year is about 40.0 % in these patients [12].
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Among various provoking factors (inadequate basic therapy,
impact of large numbers of exogenous damaging factors, sig-
nificant physical activity, aspiration, use of certain drugs, etc.)
infection is considered to be the main cause of COPD exac-
erbations, which according to most authors accounts for 50.0-
80.0 % of all exacerbations [13, 14]. The major factors of
COPD infectious exacerbation (IE) are bacterial and viral
pathogens.

In this context, the purpose of the study was to investigate
the role of bacterial and viral microorganisms in infectious
exacerbations of chronic obstructive pulmonary exacerbation.

Materials and Methods

126 patients with COPD were included in the study to
investigate the role of viral pathogens in the course of chronic
obstructive pulmonary disease and to optimise the diagnosis,
treatment and prevention of infectious exacerbation of this
disease.

The main criteria for patient inclusion in the study were:

- Consent of the patient and opportunity to participate in
the study confirmed by the signature on the patient’s written
informed consent;

- Presence of COPD according to the criteria specified in
the order of the Ministry of Health of Ukraine No 555 of
27.06.2013;

- Presence of infectious exacerbation phase confirmed by
clinical and/or laboratory studies;

Exclusion criteria were:

- Presence of severe concomitant diseases: tuberculosis,
cancer, HIV infection, non-compensated heart, liver or renal
failure, etc.;

- Known or suspected intolerance to the study drug;

- Occurrence of serious adverse events during the study
drug administration;

- Patient’s refusal to participate in the study.

The group of patients who were diagnosed with infectious
exacerbations of COPD (126 patients) consisted of 90.5 % of
men and 9.5 % of women aged 42 - 87 years (mean age - (67,9
+ 7.8) years). The average frequency of COPD exacerbations
during the previous year in examined patients was (2.9 £ 0.3)
times with a mean duration time of each (12.5 = 1.7) days. In
43.2 % of patients with COPD, exacerbation occurred for the
third time, in 15.4% for the fourth time and in 8.6% for the
fifth time during the year.

Among risk factors that lead to exacerbations, the most
frequently mentioned by the patients were ARVI or contact
with ARVI patients in 67.9 % of cases. Hypothermia and
increased impact of aggressive environmental factors (paint,
dust, etc.) were reported by 18.5 % of patients.

To identify major etiologic agents of infectious COPD
exacerbation, microbiological studies of biological material
from 126 patients were conducted as required by the order of
the Ministry of Health of Ukraine Ne 30 of 02.09.98 and Ne
535 of 22.04.1985 of the Ministry of Health of the USSR
adapted according to the rules of GLP [135, 16].

Materials for microbiological examination were sputum,
swabs or smears from the nasal cavity and the blood obtained
by venipuncture. During sample selection, in each case the
peculiarities of infection, site of the maximum pathogen
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localisation, route and time of its release to the environment
were taken into account. Materials were obtained at the earli-
est time of onset.

During sampling, precautions regarding contamination of
the medical personnel, material contamination limitations
and pathogen viability were strictly observed. Sputum obtained
from the lower respiratory tract with a deep cough before
meals was used for bacteriological studies. Materials were col-
lected in sterile containers before the start of antibiotic thera-
py. Material storage time from collection to further study did
not exceed 1-2 hours at room temperature.

Before bacteriological examination, sputum was studied
under a microscope in its native state to determine the feasi-
bility of further microbiological analysis. Sputum smears
stained by Gram were considered informative if they con-
tained at least 25 leukocytes and less than 10 epithelial cells in
the field of view (x 100) [60].

Quantitative assessment of microbial population, which
vegetate in sputum, was conducted using a quantitative
method by Dixon and Miller modified by L.G. Selina by
seeding to the appropriate solid culture media. Sputum results
were considered diagnostically important if a potential patho-
gen showed a titer of not less than 106 colony forming units
(CFU) in 1 ml [16].

Primary sputum seeding on blood and chocolate agars (the
basis of which was Columbia Agar) was performed using a
quantitative method. To isolate pathogenic microorganisms
(S. pneumoniae, H. influenzae, M. catarrhalis), a 5 % red cell
mass was added to blood or chocolate agar. To isolate com-
mensal microorganisms (S. aureus, Enterobacter spp., yeasts
and moulds) seeding was performed on Sabouraud agar,
EYSA and Endo agar. Seeding to these media was carried out
by traditional methods (by sector seeding, volumetric method
with material dilution, etc.) in order to obtain isolated colo-
nies which were used for obtaining pure cultures with their
differentiation and subsequent identification [17]. At the
same time the investigated material was seeded to liquid cul-
ture media (glucose broth and serum broth). Cultures were
incubated at 37° C in an atmosphere containing 5.0 % carbon
dioxide (CO, incubator).

Isolated microorganism cultures were identified using the
API test systems manufactured by «bioMariae», France.

Sensitivity of the isolated microorganisms to antibiotics was
determined using a disk diffusion method on Mueller-Hinton
agar manufactured by «bioMariae», France. Disks manufac-
tured by Russian and American companies (BBL) were used.
To determine sensitivity, the NCCLS reference strains
(S. pneumoniae ATCC 49619, H. influenzae ATTC 49247,
S. aureus ATC 25923, E. coli ATC 25922, P. aeruginosae ATC
27 953, etc.) were used.

Laboratory diagnostics of viral infections were performed at
the Virology Department of the P.L. Shupik National Medical
Academy of Post-Graduate Education (Head of Department
- Professor Dzyublik 1.V.). Samples were tested for A and B
human influenza viruses, 4 types of parainfluenza virus, type I
and II coronaviruses, 32 serotypes of adenovirus and RS-virus.

To prevent virus inactivation, a nasal smear was placed in a
test tube with 2.0-3.0 ml of a special viral transport medium
(VTM) or saline. Test materials (swabs or smears from the
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nasal cavity and blood) were transported to the laboratory in
containers with refrigerants at a temperature of 4 °C.

In this study comprehensive methods including classical
virological studies (hemagglutination inhibition test (HIT),
hemadsorption reaction (HAR)) and modern methods for
rapid virus detection and viral antigen detection in clinical
materials and in cell cultures (enzyme-linked immunosorbent
assay (ELISA), indirect fluorescent antibody (IFA) method in
direct version and simple/rapid tests based on immunochro-
matographic assay (ICA)) were used.

Isolation and identification of A and B influenza virus iso-
lates were carried out in full compliance with the order of the
Ministry of Health of Ukraine Ne30 of 09.02.1998.

The test algorithm for influenza viruses included the fol-
lowing steps:

- Centrifugation of the material taken from the patient in order
to obtain sediment cells which were later used for the preparation
of smears with fluorescent immunoglobulins and IFA;

- Identification of the isolated influenza virus in HIT with
type-specific or strain-specific sera to establish virus type or
strain[15].

Specific diagnostics of RS-virus were performed by isola-
tion of the pathogen in the susceptible cell culture (Hep-2)
followed by virus indication using HAR or according to char-
acteristic cytopathic effect (CPE), or by the presence of intra-
nuclear inclusions found using IFA.

In this study, type-specific immune sera for influenza
viruses A(HIN1), A(H3N2), B and the RS-virus manufac-
tured by the Research Institute of Influenza of the RAMS
(Russia) were used.

Enzyme-linked immunosorbent assay (ELISA) was only
used in patients for etiological diagnostics of influenza to
identify a type-specific ribonucleoprotein antigen of the
influenza virus in nasopharyngeal secretions (swabs) of the
patients. Nasal smears were also used as test materials (which
is permitted); cotton wipes with mucous cells were re-sus-
pended in 2 ml of PBS with 0.05% Tween-20, frozen and
thawed twice to remove viral antigens from cells before test-
ing. Prepared materials were stored at -20 °C before ELISA.
For A and B influenza, two test systems manufactured by the
Research Institute of Influenza of the RAMS (Russia) were
used simultaneously. The ELISA studies were carried out
according to instructions for the test system. Plate washing
was carried out using a <WELLWASH 4 MK-2» («TERMO
ELECTRON», Finland) automatic washer. The ELISA
results were recorded in a two-wave mode 450/620 nm with a
«Multiscan-ascent» («TERMO ELECTRON», Finland)
spectrophotometer.

IFA was used to detect viral antigens in smears from the
nasal cavity using fluoro-chrome-labelled specific antiviral
globulins. Immune sera for influenza viruses A(HINI1),
A(H3N2), B; parainfluenza 1, 2, 3, 4; RS-virus, rhinovirus
and adenovirus manufactured by the Research Institute of
Influenza of the RAMS (Russia) were used. Preparations were
analysed under a «Lyumam R-3» fluorescent microscope
using an immersion lens 90x 1.25 L, ocular lens x5, CF1-2
blue-violet excitation filters and SZS 7-2 and SZS 14-4 ther-
mal lens filters. Study results were considered diagnostically
significant if a specific diffuse or granular glow was detected
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in the cytoplasm or nucleus of 3-4 cells in cylindrical epithe-
lium with brightness of not less than (2+) measured by four
plus system (4+) [18].

For rapid diagnostics of type A and B influenza, «Cito Test
Influenza A & B» commercial simple/rapid tests by
Pharmasco, registered in Ukraine in 2005, were used. They
are based on the immunochromatographic assay (ICA),
a specific interaction between antigens and antibodies on
a chromatographic membrane of the test after wetting it with
a fluid sample from a patient. This interaction is due to the
diffuse movement of the indicative immune component
stained with colloidal gold (CG), previously placed on the
membrane, and test sample antigens after placing them on the
membrane. For visual detection of a specific immune
response, the necessary components which concentrate the
dye in the form of a coloured band are strictly enclosed in
a particular area-band of the chromatographic membrane.
Study materials included nasal smears, nasopharyngeal swabs
or nasal discharge. Study results were collected in 5-15 min-
utes. In the presence of influenza virus antigens, two (one
pathogen) or three (two pathogen) red bands were detected,
one of which was a control.

Studies were performed using state budget funds.

Results and conclusions

In 106 patients (84.1 %), 115 bacterial strains were isolated
from the sputum. The main etiopathogen of IE in COPD
patients was H. influenzae, which was found in (49.1 £ 4.9)%
of cases. Resistant to penicillins, aminopenicillins and chlor-
amphenicol were (5.8 * 3.2)% of these pathogen strains
(Table. 3.1). In (22.6 = 4.1) % of cases the IE pathogen was
S. pneumoniae; (8.3 £ 5.6) % of the isolated strains were resis-
tant to penicillins, aminopenicillins and protected aminope-
nicillins due to modification of the penicillin-binding protein
in the cell membrane of the pathogen; resistant to chloram-
phenicol were (125 £ 6.8) %. It should be noted that (4.2 +
4.1) % of S. pneumoniae strains also had associated resistance
to macrolides, II generation cephalosporins and II generation
fluoroquinolones. At the same time, all strains of this patho-
gen were sensitive to 111 generation fluoroquinolones (levo-
floxacin). In (13.2 + 3.3) % of patients M. catarrhalis was
isolated. 85.7 + 9.4% of the isolated strains were resistant to
penicillins and aminopenicillins. In 7.9 % of patients K. pneu-
moniae was isolated. (50.0 = 15.8) % of the isolated strains
were resistant to penicillins, cephalosporins and Il generation
aminopenicillins. In (7.6 £ 2.6) % of patients S. aureus was
isolated. (87.5 £ 11.7) % strains were resistant to natural and
synthetic penicillin. E. coli was the cause of IE in (6.6 = 2.4)
% of COPD patients which had a clinically significant level of
resistance (57.1 + 18.7) % to penicillins, aminopenicillins
and chloramphenicol but a lesser level of resistance to 11 gen-
eration cephalosporins.

During virological studies of the nasal swabs and smears in
126 patients using fluorescent antibodies, viral antigens were
detected in 40 individuals corresponding to (31.8 £ 4.1) %.

Respiratory adenovirus antigens (1-39 types) were detected
using IFA in (30.0 + 7.2) % of patients; influenza A(HIN1),
(H3N2), B in (37.5 * 7.7)%; parainfluenza I, II, III type in
(25.0 £ 6.8) % and RS-virusin (7.5 = 4.2) %.
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ELISA was used in all 126 cases for etiologic diagnostics of
influenza. Collected and processed as described in Section 2,
material was stored until simultaneous ELISA on two test
systems. 20 positive results were obtained: 15 for influenza A
and 5 for influenza B.

Identification of the influenza virus was performed using
HIT with type-specific sera. It was established that influenza
A(H3N2) was isolated in 6 patients, influenza A(HINT1) in 2
patients, influenza B in 5 patients and influenza A (not yet
identified) in 5 patients. A total of 18 influenza virus strains
were isolated.

In parallel testing for the influenza virus using ELISA and
simple/rapid tests it was found that all 18 positive samples in
ELISA were confirmed by ICA tests. The presence of a clear
bright line was observed in 100 % of cases. During the study of
negative influenza samples from patients, the results were
consistent and were interpreted as «negative» in 100 % of
cases.

Therefore, in the vast majority (84.1 + 3.3) % of patients
the infectious exacerbations of COPD were caused by bacte-
ria and in (31.8 + 4.1) % by viruses, (69.8 £ 4.1) % of cases
were caused by bacterial pathogens only and (15.9 + 3.3) % by
viruses only and (14.3 £ 3.1) % by their combination.

The highest etiologic significance among bacterial patho-
gens belonged to H. influenzae - in (49.1 = 4.9) % of cases, S.
pneumoniae - in (22.6 + 4.1) %, M. catarrhalis - in (13.2
3.3) % and to a lesser extent to K. pneumoniae - in (9.4 + 2.8)
%, S. aureus - in (7.6 = 2.6) %, E. coli - in (6.6 = 2.4) %. In
5.8-87.5 % of selected strains a resistance to natural and semi-
synthetic penicillins was found.

It was found that the most common viral pathogens were
influenza A and B - in (37.5 + 7.7) % of cases, respiratory
adenoviruses - in (30.0 + 7.2) %, parainfluenza - in (25.0 *
6.8) % and rare RS-virus - in (7.5 £ 4.2) %.

In patients with infectious exacerbation of COPD the viral
pathogens were mainly isolated in winter, spring and autumn:
influenza viruses A and B in February, 7 (17.5 £ 6.1) %,
March, 5 (12.5 £ 5.3) %, April, 3 (7.5 £ 4.2) %; parainflu-
enza in May, 3 (7.5 + 4.2) %, October, 7 (17.5 £ 6.1)%; ade-
noviruses in February, 6 (15.0 £5.7) %, April, 1 (2.5 %+ 2.5) %,
October, 5 (12.5 £ 5.3) %; RS-viruses in May, 3 (7.5 £4.2) %,
which generally corresponded to the seasonal prevalence of
ARVI, caused by these pathogens.
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XPOHNYECKOE OBCTPYKTUBHOE 3AB0JIEBAHUE
JIEFKUX: 3HAYEHME NHOEKLIMOHHOIO ArEHTA
B BOSHUKHOBEHWW OBOCTPEHUA NMPOLIECCA

JI. B. Yeuenw

Pesiome

Henp uccnenoBanust — usyuerue poau 6aKmMepuanbHuIX U 8UPYCHBIX
6030ydumeneil 6 603HukHogernuu obocmperuii XO3JI, memoow! 6visi61e-
HUSL RAMO2EHHbIX 6030y0umenell, onpedeieHue 4y8CMeumeasbHOCMU Ux
K PA3AUMHbIM 2PYRNAM AGHMUOAKMEPUANbHbIX NPenapamos.

O0bekT uccaenoBanus: /26 nayuenmos c¢ obocmpenuem XO3JI,
6bI36AHHbIM UHPEKYUAMU OAKMePUANbHOU, SUPYCHOU U CMEWAHHOL
amuonoeuu, 6 eozpacme om 42 do 87 nem.

Marepuaibl ¥ METOAbI HCCIENOBAHUS: KAUHUKO-QYHKYUOHANbHDLE,
MUKpoOuonozueckue, gupyconoudeckue, Ouoxumudeckue, 6axmepuo-
noeuxeckue, cmamucmuyeckue.

Pe3yasraThl 1 ux odcyxaenue

OCHOBHbIMU NpUMUHAMU 603HUKHOBeHUs obocmperuil XO3J1 s6a5-
omesa 6akmepuanvHole U 8uUpycHvle uHgekyuu. B pabome npumenensi
cogpemenHbie Memodvl 8bisigaeHuUs 8030ydumeneii obocmpenuii XO3JI,
npoeedeH aHaAu3 OnpedeNeHus: 4y8CmeUmMenbHOCMU NaAMoA0SUHeCKUX
a2enmos, 8bi3bI8ANUUX 000CMPeHUs, K PA3AUMHbIM 2PYNNAM AHMUOAK -
mepuanvHuIX npenapamos.

Yemanoeaeno, umo 0CHOBHbIM NPOOAEMHBIM IMUONAMOEHOM Oblad
H. influanzae. Pe3ucmenmnocms K neHUYUANUHAM, AMUHONEHUUUANU-
Ham u xaopamgenurony evisgaena y 5,8 % wmammos 3mozo ¢030y0u-
mensa. B 22 % cayuaee 6030youmenem aeasica S. pneumoniae, 8,3 %
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WMAMMO8 U3 HUX Pe3UCMEHMHbl K NeHUUUANUHAM, AMUHONCHUUUANU-
HaM U 3auUUeHHbIM AMUHONEHUYUAAUHAM. B mo Jce epems éce wmam-
Mbl 9mo2o 8030ydumens ObLAU YYECMEUMEAbHbl K (HMOPXUHONOHAM
111 nokonenus(nesogrokcayuny).

Taxum o6paszom, ¢ Goavwuncmee cayuaes (84,1 %) obocmpenue
XO3JI 6vin0 6vizeano baxmepusmu, y 31,8 % — eupycamu, y 14,3 % —
CO8MECMHO 0AKMepUANbHO—8UPYCHOIM UHPUUUPOBAHUEM.

KitoueBblie cioBa: xpoHuueckoe o6cmpykmugHoe 3a001e6anue nee-
xux (XO3JI); obcmpenue, 6axmepuanvhvie, @upycHvie 8030ydument,
Pe3UCMeHMHOCb.

Hayuno-npakmuuecikuii acypnan «Acmma u arnepeus» 2014, Ne 4
JI. B. Yeuens

cmapuiuii Hay4Holil COMPYOHUK 0moeneHus

mexnonoeuil nevenua H3J1

TY «HayuonanvHolii uHcmumym pmuzuampuu u nyabMOHOA02UU
um. D. I. Anosckoeo HAMH Ykpaunvr»

03680, Ykpauna, e. Kuig, ya. Amocosa, 10

men.:+ 38(044) 2703561,+ 38 (044) 2752753

e-mail: chechel@ifp.kiev.ua

XPOHIYHE OBCTPYKTMBHE 3AXBOPIOBAHHSA JIETEHb:
SHAYEHHSA IHOEKLUIMHOIO ArEHTA
Y BUHUKHEHHI 3AFOCTPEHHSA MPOLIECY

JI. B. Yeuenw

Pe3iome

Mema odocnidncenns — eueueHHs poai OaKmepiarvHux i GipyCcHUX
30y0HUKIg y suHuKHeHHI 3aeocmpenv XO3JI, memoou euseaeHHs namo-
2eHHUX 30YOHUKIG, BU3HAYEHHS YYMAUSOCMI iIX 00 DI3HUX epyn aHmu-
bakmepianbHux npenapamia.

06°ckm docaidncenns: 126 nauienmis i3 3aeocmpenuam XO3JI,
BUKAUKAHUM iH(eKyiamu bakmepianvhoi, gipycHoi i 3smiwmanoi emiono-
eii, y eiyi 6id 42 do 87 pokis.
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Marepiajiu Ta MeTOAM AOCTIIKEHHA: KAIHIKO-QYHKUYIOHANbHI,
MiKpobGionoeiuti, gipyconoeiuni, 6ioximiuni, 6axkmepionociuni, cmamuc-
Mu4Hi.

PesyabraTi Ta iX 00roBopeHHs

OcHOBHUMU npuvUHaMU UHUKHeHHS 3aeocmpenb XO3JI € 6akmepi-
anvHi ma @ipycui ingexuyii. Y pobomi 3acmocogani cyuachi memoou
suseaenHs 30y0HuKie 3aeocmpenv X03JI, nposedeno ananis eusHa4e-
HA YYyMAUB0CMi NAMON0IMHUX A2eHMI8, W0 BUKAUKAIOMb 3A20CMPEeHHS,
00 pi3HUX epyn anmubaxKmepiarbHux npenapamie.

Bcmanosneno, wo ocHogHuM npobaeMHuUM emionamozenom 0yia
H. influanzae. Pe3ucmenmuicmo 00 neHiyuninie, amiHONeHIUUNIHI6
i xnopamepenikony eusnsnena y 5,8 % wmanmis yvoco 30yonuka. Y 22 %
eunadkie 30yonuxom 0ye S. pneumoniae, 8,3 % wmamie 3 Hux pesuc-
menmui 00 NeHIYUAIHIE, AMIHONEHIYUNIHIG | 3aXUulyeHUM 00AMIHONeHI-
yuain. Y moi xce uac eci wmamu yb020 30yOHUKA OYAU YymMAUGI
do ¢pmopxinononie 111 nokoninus (neeogpnokcayuny).

Taxum uunom, y 6invwocmi eunaokie (84,1 %) saeocmpenns XO3J1
oyn0 sukaukano baxmepiamu, y 31,8 % — eipycamu, y 14,3 % — cnino-
HO 6akmepianbHO-8ipyCHUM IHQIKYBAHHAM.

KnouoBi cnoBa: xpowiune obcmpykmuene 3aX60pHOGAHHS Ne2eHb;
3ae0cmpents, baKmepianvhi, @IipycHi 30YOHUKU, Pe3UCEeHMHICMb.
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