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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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ANALYSIS OF ANTIBIOTIC RESISTANCE OF CONDITIONALLY PATHOGENIC 
OROPHARYNGEAL MICROFLORA IN CHILDREN AFTER VIRAL RESPIRATORY INFECTIONS

Romanyuk L., Malinovska L., Kravets N., Olyinyk N., Volch I.

I. Horbachevsky Ternopil National Medical University, Ukraine.

Introduction.
Today, antibiotic resistance is one of the most serious threats 

to human health, according to the World Health Organization 
(WHO). Bacterial resistance to antibiotics (antibiotic resistance, 
antimicrobial resistance - AMR) is growing every year. The 
reason for this was the excessive and uncontrolled use of 
antibiotics in medicine, veterinary medicine, and agriculture, 
as well as their entry into soil and water. According to the 
Expert Commission on Antibiotic Resistance (USA), the world 
annually uses about 73 billion single doses or 300 thousand 
tons of antibiotics [1,2]. Antibiotic resistance and a significant 
economic problem. According to the WHO, in the EU alone, 
the cost of treating patients with diseases caused by resistant 
pathogens is estimated at around 1.5 billion euros per year. 
The US Department of Technology estimates that the cost of 
managing AMR in the United States is $ 0.1-10 billion per 
year [3,4]. In the structure of childhood morbidity respiratory 
pathology is given a leading place. The average incidence in 
the world, according to the WHO, is about 2 cases per year per 
capita. Acute respiratory diseases accounts for more than 90% 
of human infectious diseases. Every year, people, depending on 
age, experience several episodes of Viral respiratory infections 
(VRIs): children under 3 years - 4-12, preschoolers - up to 
6, schoolchildren - 3, adults - 2 times a year .VRIs accounts 
for more than 90% of human infectious diseases. Every year, 
people, depending on age, experience several episodes of 
VRIs: children under 3 years - 4-12, preschoolers - up to 6, 
schoolchildren - 3, adults - 2 times a year [5].

The etiological diagnosis of respiratory infections is rarely 
verified by laboratory methods, as their course is short, and it 
is not always advisable to conduct virological, serological or 
bacteriological examination to determine the cause. Use of 
antibacterial drugs VRIs is extremely common, both among 
doctors' appointments and the quality of self-medication, among 
people in the post-Soviet space, as antibiotics are available over 
the counter in pharmacies. The latter leads to the formation of 
secondary antibiotic resistance, in particular representatives of 
the opportunistic microbiota localized in the oropharynx [6].

The purpose of the study was to compare the antibiotic 
resistance of the oropharyngeal normoflora in children with 
frequent VRIs.
Materials and methods.

We investigated 33 children in 2016 and 33 children in 
2021 who were treated in the Infectious Diseases Department 
of the Ternopil Regional Children's Clinical Hospital were 
investigated. In both groups, the children aged 1 to 7 years were 
examined (median - 4).

The obtained material from the oropharynx from the 
examined contingent was studied by a generally accepted 

microbiological method. Smears were taken with a sterile 
cotton swab, followed by thorough suspension in 1 ml of 
sterile saline. Subsequently, ten-fold dilutions were made and 
measured in elective and selective nutrient media, which were 
then incubated at the optimum temperature for 24-48 hours. 
Identified microbes according to Bergie's classification. In 
some cases, the identification was performed using a semi-
automatic microbiological analyzer "Vitek-2". Determination 
of antibiotic susceptibility of the selected strains was performed 
by the method of standard disks (modified by Kirby-Bauer). 
The degree of dominance of a microorganism in the group was 
determined by the frequency of its detection. To do this, we used 
the constancy index C, which is expressed as the fraction of the 
product of the number of samples containing the test species 
(p) by 100% of the number of samples (P). The most common 
species (over 50%) were considered constant, within 20-50% - 
secondary, infrequent - from 1 to 20%, rare - less than 1%.

Data was collected and tabulated using Excel 2013 (Microsoft 
Corp., Redmond, WA, USA), qualitative data was presented 
as percentages and proportions and were analyzed using 
the statistical software (IBM SPSS Statistics 20) with the 
significance test p=0.05.

 All studies were conducted after signing the informed consent 
of the parents of patients, which was approved by the Bioethics 
Commission of  I. Horbachevsky TNMU.  The research was 
conducted in accordance with the ethical norms and moral and 
legal requirements of the order of the Ministry of Health of 
Ukraine № 281 dated November 1, 2000. 

Work performed under the research theme “0119U000168 
Monitoring of antibiotic-resistant strains in somatic and 
infectious pathology in persons of all ages”.
Results and Discussion.

In 2016, 95 strains of microorganisms, mainly aerobes and 
facultative anaerobes, were isolated from 33 children with 
VRIs. On the mucous membrane of the oropharynx persisted 
microbial associations, among which dominated by coccal 
forms of microorganisms - representatives of the genera 
Streptococcus, Staphylococcus.

Among the surveyed  children  in 2016 year  were 20 
(60.60%) carriers of staphylococci, with 12 children of them 
actually  S. aureus.   In 2021 were different types of streptococci 
were isolated from almost half (15 patient) of the subjects: 
α-hemolytic - 51.60%, β-hemolytic - 45.50% of patients with 
VRIs (Table 1).

According to the study of the structure of the oropharyngeal 
microbiota, the constant strains of microorganisms for this 
biotope are Staphylococcus spp. and Streptococcus spp., so 
further study of antibiotic resistance was performed on these 
microorganisms. With VRIs in children, antibacterial therapy is 
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required only in 6-8% of cases, including otitis, sinusitis, sore 
throat and bronchitis and pneumonia. However, the frequency 
of prescribing antibacterial drugs in children with VRIs 
significantly exceeds this figure, reaching 65-85% in outpatient 
practice and 98% in hospitals. At the same time, antibiotics are 
administered parenterally even in outpatient settings in more 
than 40%, and in hospitals - in 90% of cases [5]. The choice of 
antibacterial drugs to determine the sensitivity was dictated by 
the analysis of the results of the literature, indicating the most 
frequent use for the treatment of respiratory diseases of beta-
lactam antibiotics, quinolone derivatives and macrolides [7]. 
The results of antibiotic sensitivity showed high activity against 
staphylococci and streptococci of cephalosporin and penicillin, 
moderate - against aminoglycosides and chloramphenicol. 
Almost all of the studied microorganisms were insensitive 
to erythromycin, which may be due to the widespread use of 
macrolides for the treatment of respiratory diseases and the 
formation of secondary resistance to them in cocci (Table 2).

Analysis of antibiotic susceptibility of staphylococci and 
streptococci revealed a significant reduction in the number 
of susceptible staphylococcal strains to cephalosporin and 
penicillin, which is probably due to the widespread use of 
cephalosporin in clinical practice and penicillin, especially 
oral in outpatient treatment for outpatient treatment. The 
results of the study showed slight changes, so the sensitivity 
of streptococcal strains to ceftriaxone was 41.5%, which is 
only 2.5% lower than five years ago (44.0%), which probably 
indicates a slow development of resistance to this drug. On the 
other hand, the number of susceptible strains of staphylococci 
decreased, so in 2016 it was detected 65.0%, and in 2021 - 14.3% 
to ceftriaxone. This may be due to parenteral administration of 
the drug and, accordingly, more frequent use in the hospital, 
where it is known to distinguish multidrug-resistant strains of 
staphylococci (nosocomial). At the same time, the sensitivity of 
streptococci to ampicillin (semi-synthetic penicillin) decreased 
by 69.0% (2016) and 43.0% (2021), and in staphylococci 
53.95 (2016) and 28.6% (2021), respectively.  The analysis of 
antibiotic resistance to the group of macrolides deserves special 

attention, because for a long time these drugs were considered 
the most effective against the microflora causing respiratory 
diseases, the so-called pneumotropic microflora, but in the last 
10-15 years resistance of these microorganisms to penicillin and 
-2 generation and macrolide, reaching 40-80% [2]. In particular, 
73.1% of isolated strains were resistant to azithromycin, and it 
was the least sensitive to streptococci (11.5%), which may be 
associated with frequent use of this tool in the case of viral-
bacterial pneumonia associated with COVID-19 [8,9]. Although 
erythromycin is an older antibiotic, only 23.0% of streptococcal 
strains were resistant to it and 77.0% were intermediate. There 
were no strains sensitive to this antibiotic at all (Table 2), which 
may indicate a slower development. antibiotic resistance to 
erythromycin in comparison with azithromycin (sensitivity to it 
remained 11.5% of isolated strains of streptococci), despite the 
fact that both drugs belong to one group - macrolides (Figure 1).

Thus, our study suggests that streptococci - representatives 
of the normoflora of the oropharynx, are more resistant to 
azithromycin than to erythromycin, but among moderately 
resistant strains, erythromycin holds a huge margin, which 
may indicate a slower development of the drug comparable to 
azithromycin. The formation of antibiotic-resistant strains of 
bacteria is

a variety of side effects of antibiotic therapy [8]. The 
emergence of antibiotic-resistant bacteria can be encoded 
in the chromosomal apparatus or stored and transmitted by 
plasmids, this process is facilitated by a violation of the mode 
of administration of antibiotics. The formation of antibiotic-
resistant strains of bacteria is a type of side effects of antibiotic 
therapy [9].  In particular, to macrolides, the formation of 
resistance occurs due to changes in antibiotic-sensitive targets 
- changes in the protein structure of ribosomes 70S, 50S, and 
30S [10,11]. 

On the other hand, azithromycin penetrates well and 
accumulates in the tonsils, inflammatory exudate of the middle 
ear, bronchial secretions, bronchial mucosa lining the epithelium 
of the alveoli. Azithromycin was developed in 1980, and in 2011 
it was an antibiotic that doctors often prescribed to patients, 

Microorganismsa Constancy index - С, %
2016 2021  

Staphylococcus spp. 60,60 % 48,5 %
Streptococcus spp. with α- hemolysis 51,60 % 60,6 %
Streptococcus spp. with β- hemolysis 45,50 % 42,4 %
Streptococcus spp. with γ- hemolysis - 27,3 %
E.coli 45,50 % 15,2 %
Candida spp. 27,30 % 6,1 %
Neisseria spp. 15,20 % -
Moraxella spp. 15,20 % 9,1 %
Corynebacterium spp. 9,10 % 12,1 %
Klebsiella spp. 9,10 % -
Streptococcus pneumoniae 3,00 % 3,0 %
Branhamella spp. 3,00 % -
Enterococcus spp. - 6,1 %
P. aureginosa - 3,0 %
(a) Used “The Bergey’s Manual of Determinative Bacteriology” 9th Edition

Table 1. The degree of dominance of microorganisms in the oropharynx, children with VRIs (2016, 2021).
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Strain

Antibiotic / sensitive strains, %
ceftriaxone 
(Third generation 
cephalosporins)

erythromycin
(macrolides) 

chloramphenicol
(amphenicols)

аmpicillin
(beta-lactams)

оfloxacin
(fluoroquinolones)

рenicillin
(macrolides)

2016 2021 2016 2021 2016 2021 2016 2021 2016 2021 2016 2021
Staphylococcus 
spp. 65.0 14.3 3.0 14.3 43.0 14.3 43.0 28.6 28.0 28.6 1.3 -

Streptococcus 
spp. 44.0 41.5 - - 26.0 23.0 69.0 53.9 29.0 26.2 - -

Table 2. Antibiotic sensitivity of strains of microorganisms isolated from the oropharynx, patients with VRIs (2016, 2021).

Figure.1. Antibiotic resistance of streptococcal strains isolated from children with VRIs to macrolides.

which apparently caused the development of resistance. That is, we 
are dealing with acquired secondary resistance to macrolides [12].

Also, ceftriaxone showed quite good results, sensitive strains 
of which were 61.5%, the formation of resistance to which 
is due to the destruction of the antibiotic molecule under the 
influence of enzymes of microorganisms [13]. Therefore, 
we can recommend this group of drugs for the correction of 
bacterial complications in respiratory infections and the use of 
probiotic drugs to prevent dysbiotic lesions in this habitat and in 
violation of the intestinal microflora[14,15].
Conclusions.

In children with VRIs, the oropharyngeal microbiota is 
significantly dominated by representatives of the normoflora, 
namely the genera Staphylococcus and Streptococcus, which 
necessitates the determination of their antibiotic sensitivity to 
antimicrobials, which are often used in the treatment of this 
pathology. Over the past 5 years, the number of staphylococcal 
strains sensitive to ceftriaxone decreased by more than 50% 
(65.0% in 2016 and 14.3% in 2021), to chloramphenicol by 
28.7%, ampicillin by 14.4%, but the number of strains sensitive 
to erythromycin increased slightly (by 10%), which may be due 
to the lower popularity of this antibiotic at present. The number 
of streptococci sensitive to all groups of antibiotics decreased 
by 3-4% 2021 compared to 2016, only to ampicillin the number 
of sensitive strains decreased by 16%. Of particular note is the 
determination of antibiotic susceptibility of streptococci to 
macrolides: resistance to erythromycin develops much more 

slowly than to azithromycin, which may be caused by frequent 
use of this drug for the treatment of viral-bacterial pneumonia 
associated with COVID-19.
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SUMMARY
ANALYSIS OF ANTIBIOTIC RESISTANCE 
OF CONDITIONALLY PATHOGENIC 
OROPHARYNGEAL MICROFLORA IN CHILDREN 
AFTER VIRAL RESPIRATORY INFECTIONS
Romanyuk L., Malinovska L., Kravets N., Olyinyk N., Volch I.
I. Horbachevsky Ternopil National Medical University, 
Ukraine.

The purpose of the was to compare the antibiotic resistance of 
the oropharyngeal normoflora in children with frequent Viral 
respiratory infections (VRIs).

Investigated were 33 children in 2016 and 33 children in 2021 
who were treated in the Infectious Diseases Department of 
the Ternopil Regional (Ukraine) Children's Clinical Hospital. 
The obtained material from the oropharynx from the examined 
contingent was studied by a generally accepted microbiological 
method. Determination of antibiotic susceptibility of the selected 
strains was performed by the method of standard disks. Among 
surveyed children in 2016 year were 20 (60.60%) carriers of 
staphylococci, with 12 children of them actually S. aureus. In 
2021 were different types of streptococci were isolated from 
almost half (15 patient) of the subjects: α-hemolytic - 51.60%, 
β-hemolytic - 45.50% of patients with VRIs and S. aureus. 
-48.5 %.  Analysis of antibiotic susceptibility of staphylococci 
and streptococci revealed a significant reduction in the 

number of susceptible staphylococcal strains to cephalosporin 
and penicillin, moderate - against aminoglycosides and 
chloramphenicol. Almost all of the studied microorganisms 
were insensitive to erythromycin.

Over the past 5 years, the number of staphylococcal strains 
sensitive to ceftriaxone decreased by more than 50% (65.0% 
in 2016 and 14.3% in 2021), to chloramphenicol by 28.7%, 
ampicillin by 14.4%. The number of streptococci sensitive to 
all groups of antibiotics decreased by 3-4% 2021 compared 
to 2016, only to ampicillin the number of sensitive strains 
decreased by 16%.

Key words: Microbial associations, oropharynx, antibiotic 
susceptibility, viral respiratory infections (VRIs).

РЕЗЮМЕ
АНАЛИЗ АНТИБИОТИКОРЕЗИСТЕНТНОСТИ 

УСЛОВНО-ПАТОГЕННОЙ МИКРОФЛОРЫ 
РОТОГЛОТКИ У ДЕТЕЙ ПОСЛЕ ПЕРЕНЕСЕННЫХ 
ОСТРЫХ РЕСПИРАТОРНЫХ ЗАБОЛЕВАНИЙ

Романюк Л., Малиновская Л., Кравец Н., Олейник Н., 
Волч И.

Тернопольский национальный медицинский университет 
имени И. Горбачевского, Украина

Целью исследования являлось сравнение 
антибиотикорезистентности нормофлоры ротоглотки у 
детей с частыми вирусными респираторными инфекциями 
(ОР).

Обследовано 33 ребенка в 2016 году и 33 ребенка в 2021 
году, которые находились на лечении в инфекционном 
отделении Тернопольской областной (Украина) детской 
клинической больницы. Полученный материал из ротоглотки 
от исследовали общепринятым микробиологическим 
методом. Определение антибиотикочувствительности 
выделенных штаммов проводили методом стандартных 
дисков. Среди обследованных детей в 2016 году было 
20 (60,60%) носителей стафилококков, из них 12 детей 
– собственно S. aureus. В 2021 году были выделены 
различные виды стрептококков почти у половины (15 
пациентов) обследованных: α-гемолитическое – 51,60%, 
β-гемолитическое – 45,50% пациентов с ВРИ и S. aureus. – 
48,5%. Анализ антибиотикочувствительности стафилококков 
и стрептококков выявил значительное снижение количества 
чувствительных штаммов стафилококков к цефалоспоринам 
и пенициллинам, умеренное – к аминогликозидам и 
хлорамфениколу. Почти все изучаемые микроорганизмы 
были нечувствительны к эритромицину.

За последние 5 лет количество штаммов стафилококка, 
чувствительных к цефтриаксону, уменьшилось более 
чем на 50% (65,0% в 2016 году и 14,3% в 2021 году), 
к левомицетину на 28,7%, ампициллину на 14,4%. 
Количество стрептококков, чувствительных ко всем 
группам антибиотиков, в 2021 году уменьшилось на 3-4% по 
сравнению с 2016 годом, только к ампициллину количество 
чувствительных штаммов уменьшилось на 16%.

Ключевые слова: микробные ассоциации, ротоглотка, 
чувствительность к антибиотикам, вирусные респираторные 
инфекции
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