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OF OPPORTUNISTIC PATHOGENS IN BRONCHITIS
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The study of microecological indices of the miavedl in patients with bronchitis revealed the sp@fashdogenous bacteria
of the nasal pharynx in the bronchi biocenosisciviivas confirmed by constancy index and BergerdPanklex of dominance. The
etiological spectrum of infectious factors was duateéd byviridans group streptococci and fungi of the ge@andida which had a
high colony-forming level. Microorganisms were intated in both monocultural and communities forrhiclw numbered from two to
four speciesThe most common were combinations of bacteridamy of the genu€andida which were recorded in 62.7% (64/102)
The communities included not only autochthonousdn@c but also such uncharacteristic for biotap& apneumoniae, P. aeruginosa,
E. coli, E. cloacae, E. aerogenes, E. faecaligegium.
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ETIOJIOI'TYHA CTPYKTYPA TA EKOJIOI'TYHA 3HAYUMICTD YMOBHO-ITATOI'EHHHUX
MIKPOOPI'AHI3MIB ITPU BPOHXITAX

VY xoxi nocniuKeHHST MIKPOEKOJIOTIYHUX MOKa3HHUKIB MIKpO(IOpH XBOPUX Ha OPOHXIT BUSIBICHO IOMIMPEHHS CHIOTCHHUX
MIKpOOpraHi3MiB HOCOIJIOTKH y 0i0IIeH031 OPOHXIB, IO MiATBEPHKYBATIOCS iHIEKCaMH MOCTIHHOCTI Ta JoMiHyBaHHs beprepa-Ilapkepa.
B erionoriuHoMy CHekTpi iH(EKIIHHIX YMHHUKIB MEPeBAXKaJIHM CTPENTOKOKM rpyrnu Viridans ta rpubu pomy Candida, siki manu
BHCOKHII KOJIOHI3AIIHII piBeHb. MIKpOOPraHi3MU BUCIBAIICS K Y MOHOKYJIBTYPHIH, TaK i acoIiaTHBHIN (opMi, sSiKa HaJldyBasa Bil
JIBOX JI0 4YOTHPHOX BHUAiB. Haiimommpenimmmu Oynu kombinarii Oaxrepiit i rpubis pony Candida, siki peectpysammcs y 62,7 %
(64/102) Mo cknaay acoraiiii BXOAWIN HE JIMIIE aBTOXTOHHI GakTepii, a i HexapaktepHi [y Giotory, Taki sk K. pneumoniae, P.
aeruginosa, E. coli, E. cloacae, E. aerogeneagEalis, E. faecium.

Ku1r040Bi cj10Ba: yMOBHO-IIATOreHHI MiKpOOpPraHi3MH, OpOHXITH.

The work is a fragment of the research project “tayement of methods for diagnosis and treatmenpunfilent-
inflammatory diseases caused by opportunistic eghs’, state registration No. 0118U000930.

Currently, acute bronchitis is one of the most cammeasons for patients to seek medical attention.
The incidence of acute bronchitis varies widely renf 20 to 40% depending on the season and
epidemiological situation [8, 12].

Effective treatment of bronchitis of bacterial &gy is impossible without accurate interpretaiidn
the etiological factor. The trend of recent yeadidates changes in the microflora in purulentiminatory
processes of the bronchi. In the structure of agioklly significant agents in bronchitis, alongtiwi
pathogenic ones, opportunistic pathogens are isioglg common. These are different representatveise
normal flora of the human upper respiratory tract.

Respiratory sinuses and lower respiratory traatkia, bronchi, lungs) in healthy people are steril
which depends on the effective operation of thecuiliary apparatus. Usually respiratory infectimighe
lower respiratory tract are caused by viruses @oteba such as: Respiratory syncytial virus, krilza virus,
Parainfluenza virus, C. pneumoniae, M. pneumotaipe [

The mucociliary apparatus of the mucous membranthefrespiratory tract, which is primarily
responsible for the sterility of the lower respmirgittract, is damaged by viral infections or othermful
effects. As a result, microorganisms that infeetrthsal pharynx begin to colonize the lower regpiyaract,
multiply rapidly and cause the development of bhitiec The microflora of the upper respiratory tracan
ecological niche for many microorganisms. The fdioma of qualitative and quantitative microflora
composition is regulated by complex relationshiggwieen its individual representatives within the
biocenosis. The predominance of one microorganisthé microbiocenosis may have clinical signifieanc
even if it is a representative of the endogenousathdra. Active reproduction of this microorganismainst
the background of suppression of other speciesaase infectious disease [10].

Therefore, microbial flora of the trachea and bhoigontents in infectious diseases is nonspedilit a
in most cases comes from the nasal pharynx.

The purposeof the study was to research the species compuositithe microflora in bronchitis and
to determine the share of participation of varigpicies in biocenosis structure.

Materials and methods.The study was performed on the basis of Non-Pkédihicipal Enterprise
of the Kharkiv Regional Council “Regional Clinichlospital’. The results of bacteriological reseasché
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various clinical materials from 247 patients witbitchitis are used in the study. Bronchial lavagg sputum
were used as clinical material.

Microbiological study included the isolation of pagjens, identification of morphological, cultural
and biochemical properties of cultures in accordamith the Order of the Ministry of Health of the&sBR
No. 535 from 22.04.1985. [6].

Ecological analysis of microflora in the clinicabterial was carried out by studying its structurd a
functional characteristics using such indices: @ony index [7], Berger-Parker dominance index [4].

The constancy index was calculated by the form@OP& = p-100/P, where C% is the Constancy
Index, P is the number of samples in which theistudpecies are detected, and P is the total nuafber
analyzed samples. Depending on the obtained valllepecies were divided into dominant or consf@rit
50%), rare or additional (25%< C < 50%) and randoes (C < 25%).

Determination of the colony-forming level or quéintion of the microbial population density was
performed by counting viable colony-forming unifsbacteria in 1 ml of a clinical sample and expeesly
the decimal logarithm (Ig CFU/m).

The Berger-Parker dominance index, which meangdlagive significance of the most common
species, was calculated by the formula: d=/N, where d is the dominance index;his the number of
organisms of the most common species, N is the auoflorganisms of the studied species.

Results of the study and their discussiorA total of 363 strains of microorganisms were iseda
which were classified into 9 genera and 11 spegies.population composition of microflora of thadied
clinical material was represented by facultativaesabic and aerobic bacteria and fungi. Accordnghe
constancy index, only viridargroup streptococci were classified as rare or aadit, and all other species
were classified as random.

When studying the etiological structure of brorishpiathogens, it was found that streptococci of the
viridans group were isolated most often — in 37.5 % (136/36&1 fungi of the genus Candida22.6 %
(82/363) (table. 1). Staphylococci (from 4.3 to720), Klebsiella — 8.3% (30/363) and Pseudomonas
aeruginosa — 7.2% (26/363) were significantly iofeto them. Other types of microorganisms weréatsd
in isolated cases and were characterized by lowstapoy indices (from 0.3 to 4.3%), which allowed to
classify them as random. Moreover, microorganismith va higher frequency of occurrence were
characterized by a higher colony-forming densiabl@ 2). Thus, streptococci of the viridagreup had a
colony-forming level of 10 CFU/mI, and fungi of the genus Candida &TFU/ml. S. pyogenes was
identified in only 1.7% of patients, but the coleioyming density was POCFU/mI, which may be significant
in the development of the pathological processpi§tacocci were detected in the amount of-10*°
CFU/ml. The level of colony-forming density of ramd microorganisms ranged from?00° CFU/ml for
enterococci and Enterobacter td-1GFU/ml forPenicillium spp.

The polymicrobial nature of respiratory pathogemsoted in the studies of various authors. In
particular, bacteria were identified in the lowespiratory tract of 30-50% of sick children [11hdaan
association with bacterial infection was foundlmast half of community-acquired acute bronchitid][

Isolated microorganisms were representatives ofntfezoflora of the upper respiratory tract of
healthy people, and their detection in the sputunpatients may indicate both colony-forming and
participation in the infectious process. The sigaifice of a particular pathogen depends on thentatiage,
the presence of other chronic pathology, vaccinaioad so on. Thus, the significant density ofrtferobial
population of potential bacterial pathogens canpdimate the course of the disease [13].

Bacterial microflora is activated in acute bronishidf viral etiology against the background of
reduced airway barrier function and immune prabectiwhich can lead to superinfection [3]. The
development of superinfection can be facilitatedh®y presence of chronic diseases of the upperatsy
tract in patients [2].

According to J.V. Park et al., mixed viral-bactedammunities were found in 18.9% of patients and
the most common bacterial pathogens were foundafierdgs with chronic respiratory diseases and é th
elderly ones [14]. Joining a bacterial infectiouszs a more severe form of the disease and prothags
duration of the disease [2]. In particular, stapbgtci and pseudomonads may be important in thlogyi of
bronchitis when the mechanism of bronchial selfsatéing is disturbed (presence of tracheostomddahc
intubation, cystic fibrosis, etc.).

Determination of microecological indices of the roftora showed the spread of endogenous
microorganisms of the nasal pharynx in the biodenothe bronchi, which was confirmed by indicds o
consistency and dominance (table 2). Thus, theeBdtgrker index confirms the importance of streptoc
and staphylococci, but isolation of opportunistathmgens indicates the development of allochthonous
microbiocenosis, which is formed against the bamlgd of mucosal dysbiosis in bronchitis caused by a
weakening of local immunity and, possibly, irrabantibiotic therapy.
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Table 1
Species composition of the microflora isolated frorolinical material in bronchitis
Frequency of pathogen isolation (absolute value/%)
Pathogen In communities
Total In monocultur:
Two-component Three-component Four-componept
Viridans group streptococci 136/37.5 72/52.9 58/40. 8/5.9 1/0.7
S. aureus 39/10.7 8/20.5 22/56.4 8/20.5 1/2.6
K. pneumoniae 30/8.3 6/20 13/43.3 10/33.3 1/3.3
P. aeruginosa 26/7.2 17/65.4 6/23.1 3/115 -
S. epidermidis 15/4.0 11/73.3 3/20 1/6.7 -
S. anhaemolyticus 16/4.3 7/43.7 8/50 1/6.3 -
S. pyogens 6/1.7 2/33.3 3/50 1/16.7 -
E. coli 4/1.1 2/50 1/25 1/25 -
E. faecalis 3/0.8 1/33.3 2/66.7 - -
E. cloacae 2/0.6 2/100 - - -
E. faecium 1/0.3 1/100 - - -
E. aerogenes 1/0.3 - 1/100 - -
Candida spp. 82/22.6 16/19.5 49/59.8 16/19.5 1/12.2
Penicillium spp. 2/0.6 - 2/100 - -
Table 2
Ecological characteristics of the microflora isolaéd from clinical material in bronchitis

Pathogen Constancy index, % Berger-Parker domiriadeg C?go(r};;{j)/gjnwglﬁ;/el,
Viridans group streptococci 375 1.0 6.7+0.6
S. aureus 10.7 3.5 4.0+0.4
K. pneumoniae 8.3 45 3.6+0.3
P. aeruginosa 7.2 5.2 4.8+0.5
S. anhaemolyticus 4.3 8.5 4.3+0.4
S. epidermidis 4.0 9.1 4.5+0.5
S. pyogens 17 22.7 5.0+0.6
E. coli 1.1 34.0 3.7+0.4
E. faecalis 0.8 45.3 2.0+0.3
E. cloacae 0.6 68.0 3.0+0.2
E. faecium 0.3 136 3.0+0.3
E. aerogenes 0.3 136 3.0+0.2
Candida spp. 22.6 17 6.5+0.6
Penicillium spp. 0.6 68 4.5+0.4

The presence of numerous microbial communitieschviwere isolated in 41.3% (102/247) of
patients (table 3), is noteworthy. In 33.6% (83)2dases, these were two-component communities hwhic
included the majority of isolated bacteria (16%iss out of 363 or 45.5%). In 18 patients out of 24.3%)
three-component communities were isolated, in iepiat0.4%) 4 types of microorganisms were isolaiér:
most common were combinations of bacteria and fahtfie genus Candida, which were recorded in 62.7%
(64/102) (table 4). Gram-positive bacteria and doatibns of gram-positive and gram-negative baziesre
isolated in 19.6% (20/102) and 13.7% (14/102) afesarespectively. Only 2% (2/102) of patients had
combination of gram-negative bacteria and an aatsogiof fungi of the genera Candidiad Penicillium.

Table 3
Microbial communities found in clinical material in bronchitis
Communities
Monoculture Two-component Three-component Four-component

Number of patients = 247 145 83 18 1
Relative amount of communities, % 58.7 33.6 7.3 04
Amount of isolated strains = 363 145 165 49 4

Table 4

Composition of microbial communities detected in tk clinical material in bronchitis
Frequency of communities isolation
Pathogen Absolute amount Relative amount, %

Bacteria + fungi of the genus Candida 64 62.7
Gram-positive bacteria 20 19.6
Gram-positive bacteria + gram-negative bacteria 14 13.7
Gram-negative bacteria 2 2.0
Fungi of the genera Candida + Penicillium 2 2.0
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When analyzing the species composition of two-camepb communities, it was found that
combinations of viridangroup streptococci with fungi of the genus Candqi&&20, 30/83), S. aureus (21%,
17/83) and Klebsiella (8.4%, 7/83) were predominafit other communities included fungi of the genus
Candidain combination with Klebsiella and streptococcitbé viridansgroup (26.3%, 5/19)as well as
staphylococci (52.6%, 10/19) and Pseudomonas aesayand Escherichia coli in isolated cases.

It should be noted that the most frequently isdlatgcroorganisms, namely streptococci of the
viridans group, were slightly more represented in monooel{%2.9%, 72/136), and fungi of the genus
Candida, on the contrary, more actively formed we!® in the studied biotope in communities (77.4%,
66/82). Despite the predominance of streptocodtigrstudied material, they were not dominant, i@ieg to
the constancy index, which led to a more intengpepulation of gram-negative and gram-positive
microorganisms that are not characteristic of biigope. These were K. pneumoniae, P. aeruginosaliE
E. cloacae, E. aerogenes, E. faecalis, E. faediuddition, the microbiocenosis was characterizgdhe
appearance of transient species, nari8efyyogenes, S. aureus, S. epidermidis and S.raohgdieus.

The composition of the microbiome of the lower negpry tract is determined by microbial
immigration from the oral cavity and nasal pharywkich is common in healthy people [1, 15]. Withatic
respiratory diseases or recurrences, drastic chamgéhe microbiome occur. Disease recurrence cause
respiratory dysbiosis — a violation of the micrdlgi@osystem, which has a negative impact on thedyicof
the host. Respiratory dysbiosis causes dysregulafithe immune response, which in turn altersgiosvth
conditions of bacteria in the respiratory tracttdbuting to further dysbiosis and supporting anfimation
[9]. Identifying the difference in the compositiohthe original airway microbiota will be able telp explain
the so-called phenotype of frequent recurrenceschwis observed in diseases, and to determine the
therapeutic regimen. The study of the respiratoigrahiome organization in the respiratory tractedses
reveals the mechanisms of its interaction with regiepathogens and the immune system, deepens the
understanding of its basic physiological functionsrelation to human health and diseases. Numerous
scientific studies indicate the importance of pndag the microecosystem of compensatory, symbitid
opportunistic pathogens of the respiratory systaumher studies should highlight the role of merskmrthe
microbiome in the development of pathology to deiee the group of patients who should be prescribed
antibiotic therapy to reduce the risk of complicas.

Thus, studies have shown that in patients with diitis there is active colony-formation of the
bronchi by representatives of the nasal pharyngeabflora with certain qualitative and quantitatighanges
in the microbiocenosis. This is manifested in acréase in colony-forming density, as well as in the
appearance of transient opportunistic pathogenssigthe background of reduced dominance of the
autochthonous microflora of the nasal pharynx.

1. The etiological spectrum of infectious factors bronchitis is represented by opportunistic
pathogenic microflora with a predominance of steptci of the viridangroup and fungi of the genus
Candida, which had a high colony-forming level.

2. Microorganisms were inoculated in both monocaltand associative form, which numbered from
two to four species of bacteria and fungi of thewuge CandidaThe communities included not only
autochthonous nasal pharyngeal bacteria, but alglo sncharacteristic for biotope as K. pneumorfae,
aeruginosa, E. coli, E. cloacae, E. aerogenesagEalis, E. faecium.

3. Isolation of a large number of bacterial comrtiegifrom the clinical material of bronchi indicaite
a decrease in colony-forming resistance and thelolepment of opportunistic pathogens, which afféices
pathogenesis of the disease.

4. The identified features of the microbiocenosigatients with bronchitis indicate the need for
treatment regimens that contain broad-spectrurbiatitis, as well as contribute to the restoratibnamal
microflora.

Prospects for further research are as follows. Dmteation of microecological indices in bronchitigll expand the
understanding of pathogenetic changes in the affieateas due to dysbiotic processes, and optimgiaertent regimens for bronchitis.
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ANALYSIS OF SUCCESSFUL RESUSSITATION IN PRE-HOSPITAL STAGE IN UKRAINE
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The article presents a retrospective analysis 4fcad8es of successful cardiopulmonary resuscitatitime prehospital stage
in Ukraine. The study was conducted in the perfochf2017 to 2019. The patients' general group waded into two subgroups
depending on the initial rhythm of sudden circulatarrest: defibrillation and non—defibrillationythms. In each of the subgroups
studied: age of patients, causes of sudden cassétibood circulation, location, home care, tini@gesuscitation, methods of restoring
airway patency, the presence of self-breathingpeénpost—resuscitation period, and level of consciess. The subgroup with non—
defibrillation rhythms included 199 cases (51.8818, subgroup with defibrillation rhythms — 185 ca@8.2%). It was determined that
the main cause of circulatory arrest in both sulgggavas an acute coronary syndrome.

Keywords: sudden cardiac arrest, cardiopulmonary resustifgire—hospital stage, emergency medicine care.

B.O. Kpuiok, I'1O. Linmbamiok

AHAJII3 BUITAJIKIB YCIIIITHOT'O ITPOBEJAEHHS CEPIIEBO-JIETEHEBOI PEAHIMAIIII
HA JIOTOCHITAJIBHOMY ETAIII B YKPATHI

B crarti HaBemeHO pe3yNbTaTH PETPOCHEKTUBHOIO aHaiizy 384 BHUIAJKIB YCIIIIHOTO MPOBEICHHS CEPIICBO—ICTCHEBOT
peaHiMariii Ha JOrocHiTansbHOMY erami B YkpaiHi. JlocmimkenHs mnposomwiocsk B nepion 3 2017 mo 2019 poku. 3arambHa Tpyma
nanieHTiB Oya po3MoiieHa Ha /Bl MiATPYIH 3aJISKHO Bil TOYaTKOBOTO PHUTMY PAaNTOBOI 3yMUHKH KPoBOOOiry: nediOpuiswiiiHi Ta He
nediOpwsiniiiHi puTMu. B KOXHIM 3 MiArpyn BUBYMIIM BIK MAI[€HTIB, NPUYMHN 3yIHHKHA PAITOBOi 3yNMHHKH KPOBOOOIry, Mice
BUIAJIKY, HATAHHS JOMEIMYHOI JOMOMOTH, Yac NMPOBEACHHS peaHiMallifHMX 3aXO[iB, METOAM BiIHOBIICHHS IIPOXIJHOCTI JUXaJbHUX
IUIAXiB, HAsBHICTh CAMOCTIHHOrO [HXaHHA B TiCISIpeaHiMallifHOMy Tiepiofi Ta piBeHb CBigoMocTi. B mimrpymy 3 He
nedibpusiiaumMu putMamu yeiiiiio 199 sunazakis (51,8%),8 minrpyiy 3 aedibpusiiiinuvmu purvamu — 185sunazkis (48,2 %).
BusnaueHo, 110 0CHOBHOIO IIPUUYKHOIO 3YIIMHKH KPOBOOOITY B 000X Mijrpynax OyB rocTpuii KOpOHAPHUN CHHIPOM.

KutrouoBi cjioBa: panTtoBa 3yniHKa KpOBOOOITY, CeplieBO—IereHeBa peaHiMallis, JOroCHiTaIbHUI eTal, eKCTpeHa MeANYHA
JIOTIOMOTa.

The work is a fragment of the research project t&ysc and organ disorders due to the effects ofgeney factors on the
body, mechanisms of their development and pathogeniection”, state registration No. 0016U003390.

Sudden cardiac arrest (SCA) remains a pressingsigndficant problem in today's medicine. The
number of cases of SCA remains consistently highdwide and tends to increase steadily due to the
prevalence of the cardiovascular disease in allgageps. Thus, the number of cases of SCA in thasuS
about 500 thousand every year. In England, 30 #maljon average, in the EU, the number of cadeki55
per 100 thousand populations [1, 4]. For a detailealysis of all cases of SCA in countries witheleped
EMD systems, “registers of cases of SCA” are widielsoduced [7]. One of the crucial indicators, g¥his
determining on their basis, is the level of sudc#$3PR in the prehospital stage and the final ltesf the
treatment this group of patients. On average, theber of discharged patients without severe negicab
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