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This study aims to analyze the species spectrum of bacterial pathogens causing respiratory tract infections in
children of different age groups, identify the dominant etiological agents, and establish their antibiotic resistance
profiles.

As a result of microbiological research conducted in 179 children aged 0-17 years with diseases of various parts
of the respiratory tract, the etiological structure of the most significant pathogens of infectious lesions was deter-
mined. The frequency of their isolation was as follows: 51.9% of cases — Haemophilus influenzae, 15.7% — Klebsiella
pneumoniae, 9.5% — Pseudomonas aeruginosa, 5.6% — Stenotrophomonas maltophilia, 6.1% of cases — Streptococ-
cus pneumoniae. It has been shown that the most vulnerable age groups for pathogens of acute respiratory diseases
of the upper and lower respiratory tract are children under 3 years of age (34% and 46% of cases, respectively), while
adolescents aged 13 to 17 years are the most vulnerable age groups for chronic infections of the upper and lower
respiratory tract (57% and 31% of cases, respectively).

The circulation of antibiotic-resistant variants of Haemophilus bacteria has been established in children with re-
spiratory diseases, which were more frequently detected in chronic forms (54.5% of cases). High levels of resistance
to penicillin and fluoroquinolone drugs have been demonstrated, with lower levels of resistance to cephalosporins.
Multiple-resistant isolates of Haemophilus bacteria to 2-5 antibiotics were detected in both chronic (21.2%) and
acute (15.6%) infections.

The data obtained demonstrate the necessity of continuous monitoring of the etiological structure, the nature of
manifestations, age-specific development of infections in various parts of the respiratory tract, and the circulation
of antibiotic-resistant variants of disease-causing agents in hospital populations. These data are important for de-
veloping preventive and therapeutic measures and for advancing research programs aimed at protecting children's

health.
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Connection of the publication with planned re-
search works.

This work is part of the SRW “Interrelationships be-
tween microorganisms in biocenoses,” state registration
number 0125U002226.

Introduction.

Infectious diseases of the respiratory tract dominate
among all infectious pathologies in the child population,
due to their high prevalence, significant impact on vari-
ous aspects of child development, and the complexity of
diagnosis and treatment. Bacterial respiratory infections
pose a particular danger, as they can be severe, cause
complications, and lead to chronicity of the pathologi-
cal process. Diseases of the upper and lower respiratory
tract lead to an increase in the number of patients in all
age groups of children, a high level of their morbidity
from acute and chronic pathologies of the respiratory
system and, as a result, a decrease in the quality of life
of patients.

To date, a link has been established in children be-
tween the bacterial composition of the nasopharyngeal
microbiota and susceptibility to upper or lower respira-
tory tract infections over time [1]. Pathogens of various
etiologies and environmental risk factors can impact the
respiratory system, altering the bacterial community in
the respiratory tract and leading to inflammation, dam-
age to the epithelium of the upper respiratory tract, and

increased host susceptibility to pathological conditions
[2]. Disruption of regulatory mechanisms in the micro-
biome can drive disease by amplifying inflammatory sig-
nals or inhibiting cytokine production [3]. At the same
time, bacteria colonizing the upper respiratory tract of
children play a key role in the pathogenesis of lower re-
spiratory tract infections [4].

A number of literary sources show that the respi-
ratory microbiome determines the severity of various
acute and chronic lung diseases. Thus, an increase in
the bacterial load on the lungs accelerates the develop-
ment of pulmonary fibrosis and worsens the condition
of critically ill patients receiving artificial lung ventilation
[2, 5]; a decrease in the bacterial diversity of sputum in-
creases the mortality rate from COPD; any shifts in the
microbial landscape of the respiratory tract worsen the
course of bronchiectasis and respiratory tract infections
in children [6, 7, 8]. In patients with bronchiectasis, a di-
rect correlation has been observed between deviations
in the quantitative and qualitative indicators of the re-
spiratory microbiome and the frequency of pulmonary
exacerbations [8].

In addition, an imbalance in the species composition
of the normal microbiota of the respiratory tract can
cause the rapid attachment of bacterial pathogens, the
development of which causes the onset and progression
of an infectious process in the respiratory system and
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leads to the negative course of respiratory pathology at
various periods of childhood [9].

One of the main problems today remains the devel-
opment of antibiotic resistance in microorganisms that
cause respiratory diseases [10, 11]. Irrational antibiotic
therapy significantly alters the biological properties of
microbes and contributes to the formation of popula-
tions of antibiotic-resistant variants. Therefore, the in-
centive to reduce respiratory tract infectious pathology
is to establish proper monitoring, an effective preven-
tion system, and adequate treatment with chemothera-
peutic drugs [12, 13, 14].

Insufficient attention to age-related characteristics
of respiratory infections leads to late diagnosis and pos-
sible complications with prolonged exacerbations [15,
16]. A more in-depth approach to this medical issue and
constant monitoring of the spread of infectious respira-
tory pathogens, taking into account the patient’s age,
are important steps that will ensure an individualized
approach to each patient’s treatment and minimize the
risk of complications.

The aim of the study.

Conducting microbiological research on the species
composition of bacterial pathogens of respiratory tract
infections in children of different age groups, depend-
ing on the characteristics of the inflammatory process
in them.

Object and research methods.

The study aimed to analyze the species composition
of the respiratory tract in 179 children and adolescents
aged 17 or younger hospitalized in the Zaporizhzhia Re-
gional Children’s Hospital of the Zaporizhzhia Regional
Council due to suspected bacterial respiratory infection.

Bacteriological analysis was performed at the bacte-
riological laboratory of the Zaporizhzhia Regional Chil-
dren’s Hospital in accordance with the applicable regula-
tory documents: “Medical laboratories — Requirements
for quality and competence — ISO 15189:2022,” Order
of the Ministry of Health of Ukraine No. 170 dated April
15, 2005 (as amended by Order of the Ministry of Health
No. 2415 dated November 3, 2021) “On the approval of
methodological guidelines for the microbiological diag-
nosis of meningococcal infection and purulent bacterial
meningitis [17, 18]. Clinical samples were delivered to
the laboratory within an hour after collection and seed-
ed on culture media from Graso Biotech and BioMérieux
(France), followed by compre-
hensive culture and instru-
mental testing. The etiological
significance of the isolated mi-
croorganism was confirmed by
the presence of Ill (more than
10% CFU/ml) or IV (10° CFU/ml)
degrees of growth.

Identification of respiratory
infection pathogens and deter-
mination of antibiotic sensi-
tivity of isolated Haemophilus
strains were performed using
a VITEK 2 COMPACT bacterio-
logical analyzer (BioMérieux,
France) with AES: Global CL-
Sl-based+Phenotypic soft-
ware. Antibiotic sensitivity was

21,2

16,8

1’7 238 2,2

determined according to the SLSI and EUCAST tables
(2024-2025).

The sensitivity levels of Haemophilus bacteria were
analyzed in relation to antibiotics of different classes:
amoxicillin, ampicillin, cefepime, cefotaxime, and cipro-
floxacin. The antibiotic resistance coefficient (ARC) was
calculated for each isolate using the formula: K=R /N,
where K is the antibiotic resistance coefficient, R is the
number of antibiotics to which the isolate under study
was resistant, and N is the total number of antibiotics
tested for this isolate. This indicator allows us to assess
the relative integral resistance of microbial strains to
the antibacterial drugs used in the study. The minimum
value of the coefficient, which indicates the absence of
resistance of the studied microorganism strains, is “0”,
and the maximum value indicates the resistance of the
pathogen to all drugs used in the study [19].

The study was conducted in accordance with the
basic bioethical norms of the World Medical Associa-
tion’s Declaration of Helsinki on Ethical Principles for
Medical Research Involving Human Subjects, as amend-
ed (2000, amended in 2008), the Universal Declaration
on Bioethics and Human Rights (1997), the Council of
Europe Convention on Human Rights and Biomedicine
(1997). Written informed consent was obtained from
each study participant, and all necessary measures were
taken to ensure patient anonymity.

Research results and their discussion.

During the study, 65 children with upper respiratory
tract infections and 114 children with lower respiratory
tract diseases were examined. The most common diag-
noses were acute bronchitis (72 cases), cystic fibrosis (38
cases), and chronic tonsillitis (30 cases). Less common
diagnoses included acute tonsillitis (12 cases), ARVIin 10
people, rhinitis and chronic bronchitis in 5 people, bron-
chopulmonary dysplasia in 4 people, and rhinopharyngi-
tis in 3 children (fig. 1).

In order to establish the etiological structure of respi-
ratory diseases in different age groups of the examined
children, they were conditionally divided into 4 catego-
ries by age: the first (0-3 years) included 56 children, the
second (4-6 years) — 34, the third (7-12 years) — 45, and
the fourth group (13-17 years) — 44 children (table).

The results of microbiological analysis showed that
the most common cause of bacterial respiratory infec-
tions in children across all age groups was Gram-negative

B Bronchopulmonary dysplasia
® Acute bronchitis
@ Chronic bronchitis
H ARVI
B Acute tonsillitis
Chronic tonsillitis
B Mucoviscidosis
B Rhinopharyngitis
M Rhinitis

Figure 1 — Frequency of diagnosis of respiratory tract diseases in children at the Zaporizhzhia

Regional Children’s Hospital of the Zaporizhzhia Regional Council (%).
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bacteria, which accounted for 93.85%
of all isolated cultures. Among them,

Table - Frequency of detection of microorganisms causing respiratory
tract diseases in patients of different age groups

Haemoph//ys influenzae was most T e
frequently isolated (51.9%), followed Total
by Klebsiella pneumoniae (15.7%), Type of microorganism I(EEZ) Il(fls-g) Ill(_7‘-1152) v (1_34;117) number of
Pseudomonas aeruginosa (9.5%), L U= s s strains
and Stenotrophomonas maltophilia A6e. | % |a6e.l % |a6e.| % |a6c.| % |a6c.| %
o i )
(_S'Mi?' _A”I“?"gl (:ramfp;’ts't"’f bacte- [ emophilus influenzae 22 [39.2| 20 [58.9| 23 [51.1] 28 [63.5| 93 |51.9
ria, clinical isolates of Streptococcus - -
. P . Klebsiella pneumoniae 15 [26.8| 4 [11.8| 5 [11.1| 4 |[9.1| 28 |15.7
pneumoniae were found to be etio-
logically significant pathogens —6.1% Pseudomonas aeruginosa 5189 3 [88| 4 (89| 5 |11.4| 17 | 9.5
(table). Streptococcus pneumoniae 4 71| 3 (88| 3 (67| 1 |23|11 |61
The next stage of the study in- |Stenotrophomonas maltophilia| 2 | 3.6 | 2 |59| 3 |67| 3 |6.8| 10 | 5.6
volved analyzing pathogens isolated | gscherichia coli 3 541 |29 3 |67] 1|23 45
:rom tthet upr:cer ‘i_?d tlowirdr.:.fsplra; Haemophilus haemolyticus - - - - 3 |167| 2 |46 2.8
ry tr n ifferen
ory tracts ‘o . patients o € e. Acinetobacter baumannii 2 |36 1 (29| 1 |21 - - 2.2
age groups with acute and chronic
forms of the infectious process. It |Enterobacter cloacae E2 - I N B I A L7
was found that the most vulnerable Total 56 |100| 34 |100| 45 |100| 44 (100|179 |100

groups for upper respiratory tract

infection pathogens in the chronic form of the disease
were adolescents aged 13 to 17 (57% of cases) and chil-
dren aged 7 to 12 (31% of cases), and in the acute form
— children under 3 years of age — 34%, and, to a less-
er extent, school-age groups: adolescents aged 13-17
years (29%) and children aged 7-12 years (26%) of cases.
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Chronic lower respiratory tract diseases were more fre-
quently recorded in school-age children aged 7-12 and
13-17 years — 31% of cases each, while acute infections
were more common in infants under 3 years of age and
younger children aged 3-6 years —46% and 32% of cases,
respectively (fig. 2).
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Figure 2 — Frequency of diagnosis of upper (A) and lower (B) respiratory tract diseases in patients of different age groups.
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Figure 3 — Frequency of isolation of pathogens causing acute (A) and chronic (B) infectious diseases of the upper respiratory tract in children.
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B

Figure 4 — Frequency of isolation of pathogens causing chronic (A) and acute (B) infectious diseases of the lower respiratory tract in children.
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influenzae (58.0%) and Klebsi-
ella pneumoniae (17.0%) pre-
dominated, while in chronic
infections, the most frequent-
ly isolated bacteria were Pseu-
domonas aeruginosa (31.0%),
Klebsiella pneumoniae (19%),
Stenotrophomonas maltophil-
ia (19%), and Haemophilus in-
fluenzae (17%) (fig. 4).

The data obtained confirm
that the dominant pathogen
in both acute and chronic
respiratory infections in chil-
dren is Haemophilus bacte-
ria (54.7%), therefore, it was
appropriate to analyze the

Figure 5 — Determination of antibiotic sensitivity levels of Haemophilus bacteria isolated from

frequency of detection of an-
tibiotic-resistant variants of

children with respiratory tract infections (%).

33.3 121 30 61
258 9,7 2,7 3.2
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Figure 6 — Antibiotic resistance profiles of Haemophilus influenzae isolates from children with acute
and chronic forms of respiratory tract infections.

Analysis of the spectrum of etiological agents re-
vealed that in acute upper respiratory tract infections,
the dominant pathogens were Haemophilus influenzae
(68.0%), Klebsiella pneumoniae (14.0%), and Strepto-
coccus pneumoniae (12.0%), while in chronic infections,
the dominant pathogens were Haemophilus influenzae
(67.0%) and Klebsiella pneumoniae (20.0%). As for other
representatives, they were isolated in pathological pro-
cesses with URT in isolated cases (fig. 3).

A study of the etiological spectrum of pathogens
causing lower respiratory tract diseases in the examined
patients showed that in acute infections, Haemophilus

Haemophilus bacteria in vari-
ous forms of respiratory tract
infections. The choice of anti-
biotics used in the study was
determined by the spectrum
of activity of regional strains,
the localization and severity of
the infectious disease, as well
as the available set of antibac-
terial drugs in the formularies
of healthcare facilities (fig. 5).

Analysis of the antibiotico-
grams showed that the largest
number of isolated Haemoph-
ilus cultures (37.5%) were re-
sistant to ampicillin, and 16.6%
were resistant to ciprofloxacin.
Only 5.2% and 4.1% of isolates were resistant to cefo-
taxime and cefepime, respectively. Resistant strains of
Haemophilus influenzae were detected during testing
with all antibiotics.

Of the 98 clinical isolates of Haemophilus bacte-
ria, 53.1% of cultures were sensitive to all antibiotics
studied, 30.6% were resistant to one, 10.2% of isolates
were resistant to two, and 4.1% were resistant to five
antibacterial drugs. The average growth aggressive-
ness index of the Haemophilus influenzae sample was
0.01£0.001 units. It should be noted that antibiotic-re-
sistant strains were more common in chronic respirato-

45.5

58,6

80% 100%
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ry diseases (54.5%) than in acute respiratory diseases
(41.4%). 33.3% of isolates isolated in chronic infections
and 25.8% in acute infections were resistant to one of
the antibiotics studied; 12.1% in chronic infections and
9.7% in acute infections were resistant to two drugs; to
three drugs — 3.0% and 2.7%, to five antibiotics — 6.1%
and 3.2%, respectively. At the same time, the resistance
coefficient for acute infections was 0.006+0.001 a.u.,
and for chronic infections — 0.01+0.002 a.u. (fig. 6).

Thus, differences were found in the resistance pro-
files of respiratory tract pathogens between acute and
chronic infections, as well as the presence of resistant
variants of H. influenzae to all tested antibiotics in acute
infections, which require further research and adjust-
ments to treatment regimens.

Comparing the data with those obtained by other
scientists 7-10 years ago, we can trace a trend towards a
decrease in the levels of resistance of Haemophilus bac-
teria to penicillin drugs and third-generation cephalo-
sporins. At the same time, the emergence of previously
undetected fluoroquinolone-resistant variants demon-
strates the adaptive capabilities of microorganisms and
the need for continuous monitoring of the spread of an-
tibiotic-resistant strains of respiratory infection patho-
gens [6].

Conclusions.

As a result of microbiological research conducted on
179 children under the age of 17 with diseases of various
parts of the respiratory tract, the etiological structure of
pathogens was determined, among which the most sig-
nificant are: Haemophilus influenzae — with a frequency
of isolation of 51.9%, Klebsiella pneumoniae — 15.7%,
Pseudomonas aeruginosa — 9.5%, Stenotrophomonas
maltophilia — 5.6%, Streptococcus pneumoniae — 6.1%.
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It has been shown that the most vulnerable age
groups for pathogens of acute respiratory diseases of the
upper and lower respiratory tract are children under 3
years of age (34% and 46% of cases, respectively), while
adolescents aged 13 to 17 years are the most vulnerable
age groups for chronic infections of the upper and lower
respiratory tract (57% and 31% of cases, respectively).

The circulation of antibiotic-resistant variants of Hae-
mophilus bacteria has been established in children with
respiratory diseases, which were more often detected in
chronic forms (54.5% of cases). High levels of resistance
of pathogens to penicillin and fluoroquinolones were
shown, and lower levels to cephalosporins. Multiple-re-
sistant isolates of Haemophilus bacteria to 2-5 antibi-
otics were detected in both chronic (21.2%) and acute
(15.6%) infections.

The data obtained demonstrate the need for contin-
uous monitoring of the etiological structure, the nature
of manifestations, age-specific development of infec-
tions in various parts of the respiratory tract, and the cir-
culation of antibiotic-resistant variants of disease-caus-
ing agents in hospital patient populations.

Prospects for further research.

The results of the study can be used to diagnose and
develop appropriate treatment regimens for infections
of various parts of the respiratory system, taking into ac-
count the age-related risk factors of patient groups - chil-
dren and adolescents - and the forms and severity of re-
spiratory tract diseases. The etiological spectrum of the
main causative agents of respiratory infections and the
profiles of the emergence of antibiotic-resistant variants
of Haemophilus bacteria can serve as a basis for devel-
oping evidence-based approaches to antibiotic therapy
and improving strategies to prevent bacterial respiratory
infections in the pediatric population.
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JlaHe 0ocnidieHHs crnpamMosaHe Ha aHaAni3 8uA08o20 criekmpy bakmepianbHux 36yOHUKI8 iHheKyili duxanbHUX
wsxie y 0imeti pizHUX 8ikosux Kamezaopill, U3HAYeHHA OOMIHYHYUX emioano2iYHUX a2eHMi8 Ma 8CMAHOB/AEHHSA iX

npoginie aHmMubiomukope3zucmeHmHocmi.

Y pe3ynbmami nposedeHo20 MikpobionoziyHo2o docnionceHHa y 179 dimeli s8ikom 8i0 HapoOxeHHA 0o 17 poKis

i3 30X80pPHOBAHHAMU pi3HUX 8i00inie pecnipamopHo20 MpPakmy 8U3HAYEHO emiosio2iyHy cmpykmypy Halibinbw
3Ha4Yywux 36y0HUKiI8 iHgheKyiliHux ypaxceHb. Yacmoma ix sudineHHs 8i0nosioHo cknadana: 51,9% sunadkie — Hae-
mophilus influenzae, 15,7% — Klebsiella pneumoniae, 9,5% — Pseudomonas aeruginosa, 5,6% — Stenotrophomonas
maltophilia, 6,1% eunadkie — Streptococcus pneumoniae. [TOKa3aHo, w0 HalibinbW ypaszaueuMu 8iKosuMU epynamu
0117 36YOHUKI8 20CMPUX PecripamopHUX 30X80PHOBAHb BEPXHIX i HUXCHIX OUXAAbHUX WAXie € MantoKu 00 3 pokie
(34% i 46% sunaodkis, 8i0No6i0OHO), a XPOHIYHUX (HGheKyili 8epxHix i HUMCHIX 8i00inie pecnipamopHo20 mpakmy —
nionimku eid 13 do 17 pokie (57% i 31% eunaodkis, 8idrnosioHo).

BcmaHosneHo akm yupkyaayii aHmubiomukopezucmeHmHux eapiaHmie 6akmepili pody Haemophilus y
dimeli i3 pecnipamopHUMU 30X80PHOBAHHAMU, AKI Yacmiule 8UABAAAUCL MPU XPOHIYHUX hopmax nepebizy (54,5%
suriadkis). [TokazaHo BUCOKI pieHi cmilikocmi 0o npenapamie neHiyusniHosozo pAdy Ui hmopxiHOMAOHI8, MeHWi —
0o uecpanocnopuHis. BuasneHo MHOMUHHOCMIUKI i3onamu eemopinbHux 6akmepili 0o 2-5 aHmubiomuyHux
npenapamie K npu xpoHiyHux (21,2%), mak i npu 2ocmpux (15,6%) chopmax iHgpeKyil.

OmpumaHi 0aHi O0emoHcmpytomes HeobxiOHicmb nposedeHHA MocMmiliHo2o0 MOHIMopUHay emiono2iYHor
CMpyKmypu, xapakmepy rnpossy, 8ikogoi crneyugiku po3zeumky iHgekuyil piaHux 8iddinie pecnipamopHo2o0 mpakmy
ma yupKyaauii aHmubiomuxkopeaucmeHmHux eapiaHmie 36yO0HUKI8 3aX80ptO8AHb Y MOMYAAUISX 20CimanbHUX

267

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 4 (179) / Bulletin of problems in biology and medicine — 2025 — Issue 4 (179)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



MIKPOBIONOTIA / MICROBIOLOGY

X80pUX i MaOMb 8aM(IUBE 3HAYEHHSA 018 PO3POOKU NPOoginakmMu4yHO-mepanesmuyHUxX 30xodie ma nepcrekmus
pPO38UMKY HAYKOB0-00CAIOHUUbKUX Mpozpam y 6opomebi 3a 36epexeHHs 300pos’a Kamezopili duma4yozo

HAcesneHHA.

Knro4voei cnoea: 36y0HUKU 30X80pHBAHL OUXA/AbHUX W/AXi8, 8iKO8I epynu Ouma4020 HaceneHHs, npogini
aHmubiomuKopesucmeHmHocmi wmamis 2zemogpinbHUXx 6akmepit.

3B8’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-A0CAIA-
HUMU poboTamu.

[JaHa pobota € pparmeHTom HAP: «B3aemosigHocu-
HW MiKpoopraHiamis B 6ioLeHo3ax», HOMep AepKaBHOT
peecTpauii 0125U002226.

Bcryn.

IHpEKUiHI 3aXBOPIOBAHHA AMXa/JIbHUX LWAAXIB O0-
MiHYIOTb cepepq, BCi€i iHdeKuiiMHOI naTonorii guTaYoro
HacefNeHHs, Wo 0byMOB/IEHO iX BUCOKOK MOLIMPEHICTIO,
3HAYHUM BMIMBOM Ha PISHOMAHITHI acnekTu AUTAYOro
PO3BUTKY, CKAALHICTIO AiarHOCTUKM i niKyBaHHA. Oco-
6aunBy Hebe3sneky cTaHOBNATL BaKTepia/bHi pecnipaTop-
Hi iHbeKL,i, Lo MOXYTb MaTU TAXKKNIA nepebir, BUKNUKa-
TW YCKNAAHEHHA Ta XPOHi3aL,ito MaToNoriYHOro npouecy.
3axXBOPIOBAHHA BEPXHIX | HUMKHIX AMXaNbHUX LUNAXIB
npu3BoAATb A0 36iNblueHHA KibKOCTi XBOpPUX B YCiX Bi-
KOBWX rpynax AiTei, BUCOKOro PiBHSA iX 3aXBOPIOBAHOCTI
Ha rocTpi 1 XpPOHiYHi maTonorii pecnipaTopHOi cuctemm
Ta, AK HACNIAO0K, 3HMXKEHHA AKOCTI XXMUTTA NALLIEHTIB.

Ha cborogHiWwHin aeHb AOBeAEHO HAABHICTb y AiTein
3B’A3KY MiX BaKTepiabHUM CKAaZOM MiKpobioTH HOCO-
TNOTKN Ta CNPUNHATAMBICTIO A0 iHPeKUin BepxHix abo
HUXKHIX AUXaNnbHUX LWAAXiB i3 yacom [1]. Bnaue natore-
HiB pi3HOT eTionorii Ta ¢paKTOPiB PU3MKY HABKONULLHLOTO
cepefoBMLLLa Ha ANXANIbHY CUCTEMY MOXKE CMPUUUHATH
nopyLeHHA 6aKTepiasbHOI CNiIBHOTU B pecnipaTopHo-
MY TPaKTi Ta NPU3BOAMTU A0 3ananeHHsA, NOLWKOAKEHHA
eniTenito BEPXHiX ANXaNbHUX WAAXIB, MNiABULLEHHA YyT-
NINBOCTi OpraHi3amy xassiHa 40 NaToMorNiYHUX CTaHiB [2].
MNopylieHHA peryiaTMBHUX MexaHi3MiB y Mikpobiomi
0OYMOB/IOE PO3BUTOK 3aXBOPIOBAHHA, MOCU/IOOYN 3a-
nasnbHi CUrHanM abo nepeLLKoaKatoUun BUPOBNEHHIO Lm-
TOKiHiB [3]. Mpwu uboMmy HaKTepil, WO KOMOHI3yOTb BEpX-
Hi AUXaNbHI WAAXK AiTel, BigirpatoTb KAOYOBY PO/b Y
naToreHesi iHGeKLiN HUXKHIX BigainiB pecnipaTopHoro
Tpakty [4].

Y pAagi nitepaTypHUX OXKepen MOKasaHo, Lo pec-
nipaTopHMi MiKpobiom BM3HAYAE BaKKICTb nepebiry
PI3HUX TOCTPUX | XPOHIYHUX 3aXBOPIOBAHb /lereHb. Tak,
NiaBULEHHA BaKTepiaSIbHOrO HaBaHTaXKeHHA Ha JereHi
NPUCKOPIOE PO3BUTOK siereHeBoro ¢ibposy Ta NoCUIOE
CTaH BaXXKOXBOPUX MALLiEHTIB, KOTPi OTPUMYIOTb LUTYYHY
BEHTUNALIO NereHb [2, 5]; 3MeHLWeHHA 6aKTepiasbHOro
PO3MaiTTA MOKPOTUHHSA 36inblUye BiACOTOK CMEPTHOCTI
Big XO3/1; 6yab-akKi 3cyBW y cKAaLi MIKpOBHOro nersaxy
OMXanbHUX WAAXIB NOTipLUYOTb Nepebir 6poHXxoeKTaThy-
HOT XBOpPO6M Ta iHOEKLiN AnXanbHUX WAAXIB Yy AiTel [6,
7, 8]. Y naujeHTiB i3 BpOHXOEKTa3aMu BigMiYeHO HanAB-
HiCTb NPAMOro KOPENATUBHOTO 3B’A3KY MiX BigXWAEHHA-
MM Y KiNbKICHUX Ta AKICHMX NOKa3HMKax pecnipaTopHOro
MiKpobiomy i YacTOTO 3arocTpeHb iereHeBoi naTtonorii
[8]. Okpim TOro, amMcbanaHc y BMAOBOMY CKAadi HoOp-
MasbHOi MiKpPOBIOTU AMXaNbHUX LWAAXIB MOXEe CTaTu
NMPWYNHOO LUBUAKOFO NPUEAHAHHA BaKTepianbHUX na-
TOTEHIB, PO3BUTOK AKMX BUKINKAE NOABY | MPOTIKAaHHA iH-
deKuinHoro npouecy B AMXanbHi cuctemi, i 06ymoBstoe
HeraTMBHUI Nepebir pecnipaTopHoi NaToNorii y pi3Hi ne-
pioan antayoro Biky [9].

OfHiet0 3 OCHOBHUMX NPob6/iem CbOrofEeHHA Bce Le
3a/IMLIAETHLCA PO3BUTOK CTIMKOCTI A0 aHTUBIOTUKIB Y Mi-
KpoopraHiamie — 36yAHWKIB 3axBOpPHOBaHb AMXaNbHOI
cuctemun [10, 11]. HepauioHanbHa aHTMGiOTUKOTEpanin
iCTOTHO 3MiHIO€ BionoriuHi BAacTMBOCTI MiKpobiB i cnpu-
A€ popmyBaHHIO NONyNALi aHTUBIOTUKOPE3NUCTEHTHNX
BapiaHTiB. TOMy CTUMY/IOM A0 3HUMKEHHS iHbeKLUinHoT
NaTo/iorii pecnipaTtopHOro TPAKTy € CTBOPEHHA Hanex-
HOTO MOHITOPUHTY, ePeKTUBHOI cucTemm NPodinakTUKm
Ta aZleKBATHOrO NiKyBaHHA XimioTepaneBTUYHUMMU Mpe-
napatamu [12, 13, 14].

HepocTtaTHs yBara o BikoBux ocobamnsocrtei nepebi-
ry pecnipaTopHux iHdeKLilt Np1u3BOAMTb A0 Mi3HbOI Aia-
FTHOCTMKM OCTAHHIX i MOXX/IMBUX YCKNALHEHD i3 TPUBAAN-
MW 3aroctpeHHAMM [15, 16]. binbw rMnboke cTaBneHHs
[0 [,AaHOTO0 MeAMYHOro NUTAHHSA | NOCTIMHUI MOHITOPUHT
po3noBcloAKeHHA 36yAHMKIB iHEKLUiMHUX 3axBopto-
BaHb AMXaNbHUX LUIAXIB i3 ypaxyBaHHAM BiKy XBOPOTO €
BAXK/IMBUM KPOKOM, KW 3a6e3neunTb iHanBIAyanbHUM
niaxig, 40 NiKyBaHHA KOXHOrO KOHKPETHOro nauieHTa i
MiHIMIi3Yy€ Yy HbOTO PU3MK PO3BUTKY YCKAALHEHb.

MerTa gocnigeHHs.

MpoBeaeHHs MiKpob6ioNOriYHOro A0CNIAMKEHHA BU-
[0BOro CKAagy 6akTepianbHUX 30yAHUMKIB iHOEKLiN an-
XaNbHUX LWAAXIB Y AiTEA Pi3HMX BIKOBUX rpyn 3a/eXHO
Big, 0cobnmBOCTEN Nepebiry y HUX 3ananbHOro npouecy.

O6’eKT i meTOoAM AOCNIAXKEHHA.

O6’ekToM pocnigxeHHs 6yB aHani3 BUAOBOrO CKna-
Ay pecnipatopHoro TpakTy 179 agitel Ta nigniTkie Bikom
0o 17 pokis, rocnitanisoBaHux o sigaineHuHs KY «3ano-
pi3bka obnacHa antaya nikapHa» 30P yepes nigo3py Ha
HaABHICTb BaKTepianbHOI pecnipaTopHoOT iHPeKL;i.

baKkTepionoriyHmii aHanis nposoanau Ha 6a3i 6ak-
TepionoriyHoi nabopatopii 3anopisbKkoi obnacHoOi AUTA-
YOI NiKapHi 3rigHO YMHHMX HOPMATMBHUX OOKYMEHTIB:
«MepauuHi nabopatopii — BUMOrM A0 AKOCTI Ta KOMMe-
TeHTHocTi — ISO 15189:2022», Haka3 MiHicTepcTBa oxo-
poHu YkpaiHnm Ne 170 sig 15.04.2005 p. (3i 3miHamn,
BHeCeHMMM 3rigHo 3 Hakaszom MiHicTepcTBa OXOpPOHM
3p0pos’a Ne 2415 Big 03.11.2021) «Mpo 3aTBEpPAKEHHSA
METOAMYHMX BKaA3iBOK 3 MiKpobionoriyHoi AgiarHoctu-
KM MEeHiIHrOKOKOBOI iHdeKLii Ta rHiMHUX 6akTepianbHUX
MeHiHriTiB [17, 18]. KniHiuHi 3pa3kn goctasnanu B nabo-
paTopito NpoTarom roguHu nicna 3abopy matepiany i 3a-
ciBa/n Ha NOXMBHI cepenosuwa dipm “Graso Biotech”,
«BioMérieux» (PpaHuin) i3 noganbWIMM KOMMIEKCHUM
KY/IbTYPaNbHUM i anapaTypHMM ZocnigKeHHAMm. ETiono-
riYHy 3HAYyLWiCTb BUAINEHOrO MiKPOOpPraHiamy niarsep-
OxkyBana HaasHicTb Il (noHag 10*°KYO/mn) abo IV ctyne-
HiB pocTy (10°KYO/mn).

lgeHTndiKauilo BuAiB 36yaHMKIB  pecnipaTopHUX
iHpeKUih Ta BM3HAYEHHA YYTAMBOCTI A0 aHTMOIOTMKIB
BUAINEHUX WTamMiB remodinbHMX b6akTepii npoBoanamn
Ha 6aKTtepionoriyHomy aHanizatopi VITEK 2 COMPACT
(«BioMérieux», ®paHLin) i3 BUKOPUCTaHHAM Nporpam-
Horo 3abe3neyeHHn AES: Global CLSI-based+Phenotypic.
AHTUBIOTUKOYYTAMBICTb BM3HA4YaAM BignosigHO A0 Ta-
61u1ub SLSI Ta EUCAST (2024-2025 p.).
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AHanis piBHIB YyTAMBOCTI
bakTepin poay Haemophilus
npoBoAMIN NO BiAHOLIEHHO
00 aHTMBIOTMKIB pi3HUX Knia-
CiB: aMOKCULUWUAIH, amniynniH,
uedenim, uedoTakcum Ta
ymnpodnokcaumH. KoediuieHT
aHTUBIOTUKOPE3UCTEHTHOCTI
(KAP) pospaxoByBanu ana
KOXHOT0i3015Ty 3a Gopmyoto:
K=R /N, ge K — koediujieHT
aHTUBIOTUKOPE3UCTEHTHOCTI,
R — KinbKicTb aHTMOIOTUKIB, A0
AKUX  OOCNIgNKYyBaHUN i30N1AT
BUABUBCACTINKMM, N—3aranbHa

4

KiNbKiCTb aHTUBIOTHKIB,
NpPOTeCTOBaHMUX AN  LbOro
isonAary. Len NOKa3HMK

[O03BONAE  OLIHUTU  BIAHOCHY
iHTerpasbHy  pPe3UCTEHTHICTb
WTaMiB  MIKpOOpraHiamis 4o  aHTMbaKTepianbHUX
npenaparTiB, WO BWKOPWUCTOBYBANUCA B AOCAIAMKEHHI.
MiHimanbHe 3Ha4yeHHA KoediuieHTa, fAKe O3Hauvae
BiICYTHICTb PE3UCTEHTHOCTI LWTaMiB [A0CAIAXKYBaHUX
MIKpOOpraHiamis, CTaHOBUTb «0», MaKCMManbHe, AKe
BKA3yeE Ha Pe3UCTEHTHICTb 30yAHMKA [0 BCiX NpenaparTis,
3aCTOCOBaHMX Yy JoCAiaxKeHHi [19].

[ocnigrKeHHA NnpoBeAeHO BiAMOBIAHO 4O OCHOBHMX
bioeTuyHMx Hopm lenbCiHCbKOT AeKknapauii BcecBiTHbOI
MeANYHOI acouiaLii Npo eTUYHI NPUHLMNN NPOBEeAEHHSA
HAYKOBO-MeAMYHUX AoCNiaxeHb i3 nonpaskamu (2000,
3 nonpaBkamu 2008), YHiBepcanbHOi AeKknapauii 3 6i-
0eTMKK Ta npas ntogamHu (1997), KonseHLuii Pagn €spo-
nu 3 NpaB AoANHK Ta biomeanumHu (1997). Mucbmosy
iHbopMoBaHy 3rofly OTPMMaHO Bif, KOXHOMO y4YaCHMKa
[OCNiAXeHHA | BXUTO BCi HeobXiaHi 3axoan ana 3abes-
neyeHHA aHOHIMHOCTI NALEHTIB.

Pe3ynbTatv A0CAiAKeHHA Ta iX 06roBopeHHs.

Y npoueci AocnigxeHHa obcTexkeHo 65 AiTel, XBOpux
Ha pecnipaTopHi iHpeKLii BepXHiX ANXaNbHUX WAAXIB, TA
114 pitei i3 3axBOPOBAHHAMMW HUMKHIX BigAiniB Anxanb-
HOT cucTeMu. HauacTiwe AiarHoCTyBaiv roctpuii 6poH-
XiT—Yy 72 0ci6, myKoBicLMA03 — Y 38, XPOHIYHWNI TOH3UAIT
—v 30, piaLe peecTpyBanu roctpuin ToHsuait—y 12, FPBI
—y 10, pUHIT i XPOHIYHWUI BPOHXIT—Yy 5, BpoHXONereHeBy
aucnnasito —y 4 1a puHoapuUHriT—y
3 pitent (puc. 1).

I3 meTol BCTAaHOBNEHHA eTio-

17 28 22

T 56 031

PucyHoK 1 — YacroTa AiarHoCcTyBaHHsA 3aXBOpPIOBaHb PECNiPpaTOPHOro TPAKTY y AiTei
KY «3anopisbka o6nacHa gutaua nikapHa» 30P (%).

B BpoHxonereHeBa AHCIUIA3IA

B TocTpHit 6poHXIT

B XpoHiTHHH GPOHXIT

m I'PBI

B TocTpHH TOH3HIIT
XpOHIYHHH TOH3HIIT

B MyxoBicEI03

B PunodapHHTIT

B Punit

BCiX BUAineHux KynbTyp. Cepen HUX HaWyacTilwe BUAi-
nanucb 6akTepii Bugy Haemophilus influenzae — 51,9 %,
pewo pigwe — wramu Klebsiella pneumoniae — 15,7 %,
Pseudomonas aeruginosa — 9,5 %, Stenotrophomonas
maltophilia — 5,6 %. Cepen rpamno3nTUBHUX BaKTepil
eTioNoriyHo 3HauyWwMmMmn 36yaAHMKaMU BUSABWUAUCL KAi-
HiYHi i30naTK Streptococcus pneumoniae — 6,1% (tabn.).

Ha HacTynHomy eTani po6oTu NnpoBeaeHo aHani3 BU-
AOineHHs 36yAHMKIB i3 BEPXHIiX | HUXKHIX Bigainis pecnipa-
TOPHOrO TPAKTY NALEHTIB Pi3HMX BIKOBUX Py 3a rocTpoi
Ta XpOHiyHOi bopm iHdeKuiiHoro npouecy. BctaHosne-
HO, WO HaWbinbWw BpPa3AMBMMU Tpynamu ans 36yaHu-
KiB iHEKLUiN BepXHiX AMXaNbHUX LWAAXIB 33 XPOHIYHOI
dopmK 3aXBOPIOBaHb BUABUMAKUCA NigniTky Big 13 no 17
pokiB (57% BunagkKis) i Aitn Bikom 7-12 pokis (31% Bu-
nazKis), a 3a rocTpoi dopmun — mantokm 4o 3 pokis — 34%,
i, Y Aewo MeHLWOoMy CTyNeHi — rpynu LWKiNIbHOrO BiKY:
nignitkm 13-17 pokis — 29% T1a gitm 7-12 pokis — 26%
BUMAAKIB. XPOHIYHI 3aXBOPIOBAHHA HUMKHIX AMXaNbHUX
WAAXiB YacTile PeecTpyBann B rpynax Agitei WKiNbHOro
BiKy 7-12 Ta 13-17 pokis — no 31% Bunaakis, a roctpi iH-
deKLii — y MantoKiB go 3 poKiB i AiTeit MONOALIOro Biky
3-6 pokiB —y 46% Ta 32 % BMnaaKis BignosiaHo (puc. 2).

AHani3 cnekTpy eTioNOriYHUX areHTiB [03BOUB
BCTAHOBWUTM, LWLO NPU TOCTPUX iHEKLIAX BEPXHIX Au-
Xa/IbHUX WAAXIB JOMIHYIOUMMUK 30YAHWKAMK BUCTYNanu

Tabnuua — Yactota BUABNEHHA MiKpooOpraHiamis — 36ygHUKIB
3aXBOPIOBAHb PECnipaTOpPHOro TPAKTY Yy NALLEHTIB Pi3HMX BiKOBUX rpyn

JIOTIYHOT CTPYKTYpU pecnipaToOpHMX Bikosi rpynu najieHTis
3aXBOPIOBaHb i3HUX BiKOBMX rpy-
nax CF))6CTe)Ke:M§, ix yMOBHO-ng- Bua, MikpoopraHismy In(géss) ”n(j?:i) ”In(=7£-l:t§2) IVI(11=342'7) i?;::iz::
noainunu Ha 4 Karteropii 3a BiKOM: wramis
8o nepwoi (0-3 poku) ysinwan 56 Abc.| % |A6c.| % |A6c.| % |A6c.| % |A6c.| %
AiTen, 4o Apyroi (4-6 pokis) — 34, 80 | Haemophilus influenzae 22 |39.2] 20 [58.9| 23 [51.1| 28 |63.5| 93 |51.9
TpeTboi (7-12 pokis) —45, A0 YeTBED- || epsiella pneumoniae 15 [26.8] 4 [11.8] 5 [11.1] 4 |91 28 [157
I_?alsrﬁzzl;)(l3_l7 pokis) — 44 AuTUHK Pseudomonas aeruginosa 5189 3 (88| 4 (89| 5 |11.4| 17 | 9.5
3a pesynbTaTamMu NpPOBEAEHOrO Streptococcus pneumoniae 4 |71 3 |88 3 (67| 1 (23|11 ]6.1
MiKpoBionoriYHoro aHanisy Bu3Ha- |Stenotrophomonas maltophilia| 2 |36 | 2 |59| 3 |67 | 3 |68 10 |56
YeHOo, WO HaMlbinblW YacTow npwu- |Escherichia coli 3 (54| 1(29| 3 |67 1 |23| 8 |45
YMHOK  PO3BUTKY  PECNiPATOPHUX | Hgemophilus haemolyticus - - - - 3 (67| 2 |46| 5 |28
i”#’:;'—'-;i'ix6zi“}:::;i“'r’”°; EES:?E;Z Acinetobacter baumannii 2 (36] 1 |20 1 21| -] 1422
f'paMHeraTMBHi Mﬁ(ypoopra:BMM, Enterobacter cloacae 3 |54 - - - - - - 3 117
Ha AOMIo AKMX npunagano 93,85 % Pasom 56 (100 | 34 |100| 45 |100| 44 (100|179 | 100
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PUCYHOK 2 — YacToTa fiarHOCTyBaHHA pecnipaTopHUX 3aXBOPIOBaHb BEPXHIX (A) i HUKHIX (B) AMXanbHUX wasAxis
Y NaLi€eHTIB Pi3HUX BIKOBUX rpyn.

20%

A

PucyHok 3 — YacroTa BugineHHsa y giteii 36ygHukie roctpux (A) i xpoHiuHux (B) iHpeKLiiiHUX 3aXBOPIOBaHb BEPXHIX AUXANbHUX LWAAXIB.

2%

10%

31% 204

7%

19% " 9%

3%4%3%

a

B Strepfococcus pneumoniae
B Escherichia coli

® Haemophilus haemolyticus
m Haemophilus influenzae

B Klebsiella pneumoniae

W Pseudomonas aeruginosa

b

B Sireplococchs peaeianoiine

B _dcinefobacher beunamnii

n Enterobacter cloacee

= Escherichia coli

" Hoswophilus haemolvticus

B Hosnophilus miffuecoe

= Xiebsiella poewsnoniae

B Psendomonas aeriginosa

B Stenoirophosmonas matophiia

5%
b

PUcyHOK 4 — YacToTa BUAiINEHHA Y AiTeli 36yaHMKiB XpoHiuHUX (A) i rocTpux (B) iHpeKLiiiHUX 3aXBOPIOBaHb HUMKHIX ANXANbHUX LINAXIB.

Haemophilus influenzae (68,0%), Klebsiella pneumoniae
(14,0%) Ta Streptococcus pneumoniae (12,0%), a npu
XPOHIUHUX — BUAN Haemophilus influenzae (67,0%) Ta
Klebsiella pneumoniae (20,0%). LLoao iHWwKx npeacras-
HWKIB, — TO BOHM BUZIINANUCA NPU NATONOTIYHUX NpoLe-
cax i3 BALL y nooanHoKmx Bunagkax (pmc. 3).

BuBYeHHsA eTionoriyHoOro cnekTpy 30yaHWKIB 3axBo-
ptoBaHb HUXKHIX BiLAiNIB pecnipaTopHOro TPakTy B 06-
CTEXXeHWX MaLEHTIB MOKa3aso, Wo 3a roctporo nepebiry

iHdeKLii nepeBaxanu npeacTaBHUKM BUAiB Haemophilus
influenzae (58,0%) Ta Klebsiella pneumoniae (17,0%), a
NPV XPOHIYHMX IHPEKLIAX HalvacTiwe BUAINAANCD baK-
Tepii BuaiB Pseudomonas aeruginosa — 31,0%, Klebsiella
pneumoniae — 19%, Stenotrophomonas maltophilia —
19%, Haemophilus influenzae — 17% (pwc. 4).

OTpuvmaHi AaHi 3acBiguytoTb Te, WO AOMIHYHOUYMM
306YAHMKOM SIK TOCTPMX, TaK i XPOHIYHUX pecnipaTopHMX
iHbeKLin y pitelt € bakTepii pogy Haemophilus (54,7%),
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TOoMy Hagani 6yno AouinbHUM

npoaHanisysatn 4actory Bu- | o 120
ABNEHHA aHTMbioTuKopesuc- 100
TEHTHUX BapiaHTiB remodinb-

HUX BaKTepiit 3a pisHMX popm 80
iHbeKUin auxanbHUX LWANAXIB. 60
Bubip aHTMbiOTUKIB, BUKOPUC-

TaHWI Yy [OCHiAMeHHi, o6y- 40
MOBJ?eHMl;'I. CNEeKTPOM  aKTWB- 20
HOCTi perioHanbHUX LWTaMiB,

NIOKani3auielo Ta CTyneHem 0

Ba)KKOCTi nepebiry iHbeKLuil- X
HOro 3aXBOPHOBAHHSA, @ TAKOX 4;&‘&
HafBHOro Habopy aHTMbGaKTe-
pianbHUX npenapaTis y ¢op-
MyNIAPIB  3aK/a4iB  OXOPOHMU
3g0poB’sa (puc. 5).

. &@& &?&‘& »&9&5 é;&&b
& & s 3
ki 6‘3 Q@\
N
ER ms

AHanis aHTMbioTUKOrpam
[03BOMIMB  AiNTU  BUCHOBKY,
WO Hambinblwa KiNbKicTb BU-
OiNeHUX KynbTyp reModinbHUX ~33.3
BakTepiit (37,5%) mana cTiii-
KicTb A0 amniumniny, 16,6%
KynbTyp — 40 uumnpodaoKca-
uuHy. o uedoTakcumy i Le-
denimy BMABMAUCA CTIMKMMM
ycboro 5,2% i 4,1% i3onaris,
BignNOBIAHO. Pe3ucTeHTHI
WTaMKn reModinbHUX NannYyoK
6ynKn BUABIEHI NPU TECTYBaHHI
BCiX aHTMBIOTMYHMX npenapa-
TiB.

Xpownitai
/258

Toctpi

0%

I3 98 BUAINEHUX KAiHiuv-
HUX i3onATiB bHakTepii poay
Haemophilus 53,1% KynbTyp
XapaKTepu3yBainuca YyTauBi-
CTIO [0 BCiX JocCnigyKyBaHMX aHTMbioTuKiB, 30,6% Bapi-
QHTIB Manu pe3nCTeHTHiCTb Ao ogHoro, 10,2% i3onaTis
— [0 ABox, 4,1% — oo 5 aHTMbaKTepianbHMX NpenaparTis.
IHaekc KAP 3pa3ka remodifibHOT MaiMyKKM B cepeaHboMy
ctaHosuB 0,01+£0,001 oa. Cnia, 3a3HauMTH, WO aHTMBIO-
TUKOPE3UCTEHTHI WTaMW BUAINAANCA YacTiwe npu Xpo-
HiYHUX dopmax pecnipaTopHMX 3axsBoptoBaHb (54,5%),
nopisHAHO i3 roctpumu dopmamu (41,4% BuNaakis).
CTilKUMWM [0 OAHOrO i3 A0CNiAKYBaHMX aHTMBIOTMKIB
BusaBuancb 33,3% i30nATiB, BUAINEHUX MPU XPOHIYHUX
iHpeKuiax, i 25,8% — npu rocTpux; A0 ABOX NpenapaTis
—12,1% npu XpoHiuHMX i 9,7% — npu rocTpux; 40 TPbOX
-3,0%i 2,7 %, no n’atn aHtTMbioTUKiB — 6,1% i 3,2%,
BianoBiaHo. Mpu ubomy, KoedilieHT pPe3nCTEHTHOCTI
npwm rocTpux iHpekuiax ctaHosms 0,006+0,001 y.o, a npu
XPOHiYHMx — 0,010,002 y.o (puc 6.).

TaKMM YMHOM, BUABNEHO BigMiIHHOCTI y npodinax pe-
3MUCTEHTHOCTI 36yAHMKIB 3aXBOPIOBaHb PecnipaTopHOro
TPaKTy NpU rocTpmMx Ta XPOHiYHMX dpopmax iHdeKLuin, a
TAKOX HaABHICTb CTiiKNX BapiaHTiB H. Influenzae pno Bcix
TECTOBAHWUX AHTMOIOTUYHMX NpenapaTis Npu FoCTPUX
dopmax iHbeKuin, wo noTtpebye nopanblwmnx AO0CAI-
[O)KEeHb | KOpeKL|ii cxem NiKyBaHHA.

MopiBHIOYM AaHi 3 OTPUMAHUMM iHLLIMMKM HAYKOB-
uAMmM 7-10 poKiB TOMY, MOXKHA NPOCTEXKUTU TEHAEHLLIO
[0 3HWXKEHHSA PiBHIB CTiMKOCTi remodinbHUX BakTepilt Ao
npenapaTiB NeHiuuniHOBOro paay Ta uedanocnopuHiBe
3-ro NMOKOAIHHA, Y TOW e 4ac nosAsa aHTUBIOTUKOpe-
3UCTEHTHWX BapiaHTiB J0 PTOPXIHONOHIB, AKI paHile He

20%

PUcyHOK 5 — BuUsHaueHHsA piBHiB YyTAMBOCTI 40 aHTMBIOTUKIB 6aKTepiit pogay Haemophilus Buginennx
y Aiteii 3 iHpeKuiamm agnxanbHux wnsaxie (%).

12.1 3.0 6.1

45.5 N

58.6

r97 2732

40% 60% 80% 100%

ER-1@R20R3@AR-5@S

PucyHok 6 — Npodini aHTMGioTUKOpe3ucTeHTHOCTI i3onatisB Haemophilus influenzae
BiA AiTel i3 rocTpumm Ta XpoHiYHUMU popmamm iHPeKLii AuXanbHUX WAaAXIB.

BUABNANNCA, 3aCBiAYYE afanTUBHI MOX/IMBOCTI MiKpO-
OpraHi3mis i HeObBXiAHICTb NOCTIMHOrO MOHITOPUHTY PO3-
NOBCIOAMKEHHS aHTUDOIOTUKOCTIMKMX WTamMiB 36yaHMKIB
pecnipaTopHux iHpekLuin [6].

BucHoBKM.

Y pe3ynbTaTi NpoBeAeHOro mikpobionoriyHoro gocni-
oxeHHAy 179 aitei Bikom A0 17 poKiB i3 3axBOpOBaHHA-
MM Pi3HUX BiAAINIB pecnipaTopHOro TPAKTy BU3HAYEHO
eTioNoriyHy CTPYKTypy 36yAHUKIB, cepes AKUX Hanbinb-
e 3Ha4YeHHA MatoTb: Haemophilus influenzae — i3 yacTto-
Tot BuAineHHa 51,9%, Klebsiella pneumoniae — 15,7%,
Pseudomonas aeruginosa — 9,5%, Stenotrophomonas
maltophilia — 5,6%, Streptococcus pneumoniae — 6,1%.

MoKas3aHo, Wo HahbinbWw ypasAMBMMK BIKOBUMU
rpynamu ansa 36ygHUKIB rocTpmux pecnipaTopHMX 3axBo-
PIOBaHb BEPXHIX i HUXKHIX AUXaNbHUX LWAAXIB € MATOKU
00 3 pokiB (34% i 46% BMNagKis, BigNOBiAHO), @ XPOHiy-
HUX iHEKLi BepXHiX | HUXKHIX BigAiniB pecnipatopHoro
TPaKTy — NianiTkm Big 13 ao 17 pokis (57% i 31% sunag-
KiB, BignosigHo).

YcTaHOBNEHO (aKT UMPKyAALii aHTMBioTMKopesuc-
TEHTHMX BapiaHTiB 6aKTepilt poay Haemophilus y pitei
i3 pecnipatopHMMKM 3axBOPIOBAHHAMM, AKi YacTiwe
BUABNSAIMCL NPU XPOHiIYHMX dopmax nepebiry (54,5%
BMMNaAKiB). MoOKasaHO BUCOKi PiBHi CTiMKOCTI 36yaHMKIB
[0 npenapatiB neHiyuniHoBoro psay M ¢TopxiHoNO-
HiB, MeHLWi — A0 uedanocnopuHis. BUABNEHO MHOXWUH-
HOCTINKi i301ATK remodinbHUX bakTepin Ao 2-5 aHTnbio-
TUYHUX NpenapaTiB AK NPU XPOHiYHKUX (21,2%), TaK i npu
roctpumx (15,6%) popmax iHbeKL,ii.

ISSN 2077-4214. BicHuk npo6nem bionorii i megnuunn — 2025 — Bun. 4 (179) / Bulletin of problems in biology and medicine — 2025 — Issue 4 (179)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

271



MIKPOBIONOTIA / MICROBIOLOGY

OTpuMaHi JaHi 4eMOHCTPYIOTb HEObXiAHICTb NpoBe-
[OEHHSA NOCTIMHOrO MOHITOPUHTY eTioIorYHOT CTPYKTYPU,
XapaKTepy NpoABy, BiKOBOI cneumdiknu po3BUTKY iHOEK-
Uil pi3HMX BiAAiNiB pecnipaTopHOro TPAKTy Ta LUPKYAs-
Lii aHTMGIOTMKOPE3UCTEHTHMX BapiaHTIB 36yAHUKIB 3a-
XBOPIOBAHb Yy NOMYAALIAX rOCMiTaIbHUX XBOPUX.

MepcnekTMBM NOAANbLUNX JOCNIAMKEHD.

PesynbTatit ocnigKeHb MOXKYTb BYTVM BUKOPUCTaHI B
cdepi AiarHOCTUKKM M PO3POBKM afeKBaTHUX CXEM Tepa-
nii iHpeKLin pisHUX BiAAiNiB AMXaNbHOI CUCTEMU 3 ypaXy-

BaHHAM BiKOBUX 0COBAMBOCTEN IPyn PU3MKY — NALEHTIB
OUTAYOro 1 NianiTkoBoro nepioais *KuUtra, Gopm i Tax-
KocTi nepebiry 3axsoptoBaHb PECNipaTOPHOro TPaKTY.
MoKa3aHWn eTioNOriYHMI CNEeKTP OCHOBHUX 30yAHUKIB
pecnipaTopHuX iHpeKLi Ta NPodiNi BUHUKHEHHA aHTU-
BGiOTMKOPE3UCTEHTHMX BapiaHTIB remodinbHUX 6aKTepii
MOXYTb C/TYryBaT OCHOBOO A1 PO3PO6KM 0BrpyHTOBA-
HUX NigxoAiB A0 aHTUMBIOTUKOTepanii Ta YA0CKOHANEHHA
cTpateriii NpodinakTMKM BakTepiasibHUX pecnipaTopHUX
iHbeKLin cepen ANTAYOrO HACeNEHHA.
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AHANI3 PO3MNOBCIOAMEHHA 3BYAHUKIB PECMIPATOPHUX IHDEKLIA BAKTEPIAJIBHOI ETIONONIT Y OITEN
PIBHMUX BIKOBUX FPYN

Kyuepos B. P., laBpuniok B. I, KypariHa H. B., /laBpeHTbeBa K. B., Cknsap T. B., 3ybapesa |. M.

Pestome. B poboTi npoBeaeHoO aHani3 BUAOBOIo CNeKkTpy 6aKTepiaibHUX 30YAHMKIB iIHPEKLN ANXaNbHUX WAAXIB
y AiTel pi3sHUX BIKOBUX KaTeropii, BUSHAYEHO AOMiHYHOUi €TiONOriYHI areHTU Ta BCTaHOB/IEHO iX Npodini aHTMBIoTK-
KOPE3UCTEHTHOCTI.

MeToto poboTH cTano AOCNIAMKEHHA BUAOBOrO CKNaay H6aKTepianbHUX 30yAHMKIB iHEKLi AMXaNbHUX WASXIB Y
AiTel pisHUX BIKOBMX Fpyn 3a1eXKHO Bif ocobansoctel nepebiry y HUX 3anaibHOro NPoLecy.

MeToam aocnigxeHb: MikpobionoriuHi, iomeTpuyHi.

Mpwn obcTexkeHHi 179 piteld Bikom BiA HapoaKeHHA Ao 17 pokiB HallvacTille AiarHoCTyBaM roCcTpuiA BPOHXIT —y
72 oci6, mykoBicunAo3 — y 38, XPOHiYHMUIA TOH3UAIT — y 30, 3HAYHO pialie PeecTpyBanu rocTpUn TOH3UAIT —y 12,
[PBI —y 10, puHiT i XpOHiYHMI BPOHXIT —y 5, BpoHXxonereHeBy aucnaasio —y 4 Ta puHodapuHriT —y 3 aiten. BusHa-
YEeHO eTioNOTiYHY CTPYKTYPY Habinbl 3HauyLWmx 306yaHMKIB iHbEKLiHMX ypaxeHb. YacToTa ix BMAiNEeHHA Biagno-
BigAHO cKknagana: 51,9% sunagkis — Haemophilus influenzae, 15,7% — Klebsiella pneumoniae, 9,5% — Pseudomonas
aeruginosa, 5,6% — Stenotrophomonas maltophilia, 6,1% Bunaakis — Streptococcus pneumoniae. NoKasaHo, Lo
HaMbiNbLW ypasAnMBMMM BIKOBUMMW rpynamm Ana 36yAHUKIB roCTpMX pecnipaTopHUX 3aXBOPIOBaHb BEPXHIX i HUMKHIX
OMXaNbHUX LWAAXIB € MaNtOKK A0 3 pokiB (34% i 46% BuNagKiB, BignoBiaHO), a XPOHIUHUX IHPEKLLIN BEPXHIX i HUMKHIX
BioAiNiB pecnipaTopHoro TpakTy — nignitkm Big 13 ao 17 pokis (57% i 31% BunagKis, BignoBigHO).
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I3 roctum nepebirom iHOeKuii 6ynn npeactaBHUKKM BuUais Haemophilus influenzae (58,0%) Ta Klebsiella
pneumoniae (17,0%), a Npu XPOHiIYHUX iHDEKLIAX HalyacTilwe BMAinAnmcb baktepii BuaiB Pseudomonas aeruginosa
—31,0%, Klebsiella pneumoniae — 19%, Stenotrophomonas maltophilia — 19%, Haemophilus influenzae — 17%.

BcTtaHoBNEHO GaKT UMpPKyAALT aHTMBIOTUKOPE3UCTEHTHUX BapiaHTiB bakTepii pogy Haemophilus y pitel i3 pec-
NipaTopHMMM 3aXBOPIOBAHHAMM, AKi YacTile BUABAAINCH NPU XPOHiIYHUX popmax nepebiry (54,5% Bunagkis). 13 98
BUAIIEHUX KNiHIYHUMX i301aTiB 6aKTepili poay Haemophilus 53,1% KynbTyp Byaun YyTAMBMMM [0 BCiX AOCAIANKYBAHMX
aHTMbioTuKiB, 30,6% BapiaHTIB Mann Pe3NCTEHTHICTb A0 ogHoro, 10,2% isonAaTis — go ABox, 4,1% — no 5 aHTMbak-
TepianbHUX NpenapaTiB. [TOKa3aHO BMCOKi PiBHI CTIMKOCTI A0 NpenapaTiB NeHiuuniHOBOro paagy M GTOpXiHOMOHIB,
MeHLWi — A0 uedanocnopuHiB. BUSBAEHO MHOMKMHHOCTINKI i3019TK remodifibHUX BaKkTepin Ao 2-5 aHTUBIOTUYHMX
npenaparTiB AK Npu XPOHiYHMX (21,2%), TaK i npu rocTpmx (15,6%) dbopmax iHdeKLil.

OTpuMaHi AaHi AeMOHCTPYHOTb HEODXigHICTb NPOBEeAEeHHA NOCTIMHOrO MOHITOPUHTIY E€TIONIOTNIYHOI CTPYKTYPH, Xa-
paKTepy NposBy, BiKoBOi cneumdikM po3BUTKY iHEKLIN pi3HMX BiAAiNIB pecnipaTOpHOro TPaKTy Ta LMPKYAALT aH-
TUBIOTMKOPE3UCTEHTHUX BapiaHTIB 36YAHUKIB 3aXBOPIOBAHb Y NMOMNYAALiAX rOCNiTalbHUX XBOPUX i MatoTb BaXKAnBeE
3HaYeHHA A1A Po3p0obKM NPodiNaKTUUHO-TEPANEBTUYHMX 3aX04iB Ta NEPCNEKTUB PO3BUTKY HAYKOBO-AOCAIAHMULb-
KMX Nporpam y 60poTbbi 3a 36eperkeHHA 340p0B’A KaTeropili AUTAY0ro HaceneHHs.

Kntouosi cnoBa: 36yAHWKN 3aXBOPIOBaHb AMXa/bHUX LWAAXIB, BIKOBI rPynu AUTAYOro HaceneHHs, npodini aHTu-
6iOTMKOPE3UCTEHTHOCTI WTaMiB remodinbHUX GaKTepii.

ANALYSIS OF THE DISTRIBUTION OF BACTERIAL ETIOLOGY RESPIRATORY INFECTION PATHOGENS IN CHILDREN
OF DIFFERENT AGE GROUPS

Kutserov V. R., Gavryliuk V. G., Kurahina N. V., Lavrentieva K. V., Sklyar T. V., Zubareva I. M.

Absract. It was analyzed the species spectrum of bacterial pathogens of respiratory tract infections in children
of different age categories, identified the dominant etiological agents and established their antibiotic resistance
profiles in this work.

The aim of this work was to research the species composition of bacterial pathogens of respiratory tract in-
fections in children of different age groups depending on the characteristics of the course of their inflammatory
process.

Research methods: microbiological, biometric.

When researching 179 children aged from birth to 17 years, acute bronchitis was most often diagnosed —in 72
people, cystic fibrosis —in 38, chronic tonsillitis — in 30, acute tonsillitis was recorded much less often —in 12, ARVI -
in 10, rhinitis and chronic bronchitis — in 5, bronchopulmonary dysplasia — in 4 and rhinopharyngitis — in 3 children.
The etiological structure of the most significant pathogens of infectious lesions was determined. The frequency of
their isolation was, respectively: 51.9% of cases — Haemophilus influenzae, 15.7% — Klebsiella pneumoniae, 9.5% —
Pseudomonas aeruginosa, 5.6% — Stenotrophomonas maltophilia, 6.1% of cases — Streptococcus pneumoniae.

It has been shown that the most vulnerable age groups for pathogens of acute respiratory diseases of the upper
and lower respiratory tract are children under 3 years old (34% and 46% of cases, respectively), and for chronic
infections of the upper and lower respiratory tract — adolescents from 13 to 17 years (57% and 31% of cases, re-
spectively).

In children with an acute course of respiratory tract infections, the main etiological agents were Haemophilus
influenzae (58.0%) and Klebsiella pneumoniae (17.0%). In chronic diseases, the most frequently isolated bacteria
were Pseudomonas aeruginosa (31.0%), Klebsiella pneumoniae (19%), Stenotrophomonas maltophilia (19%), and
Haemophilus influenzae (17%).

The circulation of antibiotic-resistant variants of Haemophilus bacteria in children with respiratory diseases has
been established, which were more frequently observed in chronic forms of the disease (54.5% of cases). Of the 98
clinical isolates of Haemophilus bacteria obtained, 53.1% of cultures were sensitive to all tested antibiotics, 30.6% of
variants were resistant to one, 10.2% of isolates were resistant to two, and 4.1% were resistant to five antibacterial
drugs. High levels of resistance to penicillin-group drugs and fluoroquinolones were shown, with lower levels of
resistance to cephalosporins. Multidrug-resistant isolates of Haemophilus bacteria resistant to 2—-5 antibiotics were
found in both chronic (21.2%) and acute (15.6%) forms of infections.

The obtained data demonstrate the necessity of continuous monitoring of the etiological structure, patterns of
manifestation, age-specific characteristics of infections in various parts of the respiratory tract, and the circulation
of antibiotic resistant strains of pathogens in hospital patient populations, and they are the significant important for
the development of preventive and therapeutic measures as well as for guiding the future development of research
programs aimed at safeguarding the health of pediatric populations.

Key words: pathogens of respiratory diseases, age groups of the child population, antibiotic-resistance profiles
of Haemophilus spp.
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