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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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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

© GMN

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 1. 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 Ne 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:
a-hemolytic - 51.60%, B-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, soin 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,

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

Microorganisms* Constancy index - C, %
2016 2021

Staphylococcus spp. 60,60 % 48,5 %
Streptococcus spp. with a- hemolysis 51,60 % 60,6 %
Streptococcus spp. with - hemolysis 45,50 % 42,4 %
Streptococcus spp. with y- hemolysis 27,3 %
E.coli 45,50 % 152 %
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
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Table 2. Antibiotic sensitivity of strains of microorganisms

isolated from the oropharynx, patients with VRIs (2016, 2021).

Antibiotic / sensitive strains, %
. ceft.rlaxone . erythromycin chloramphenicol ampicillin ofloxacin penicillin
Strain (Third generation (macrolides) (amphenicols) (beta-lactams) (fluoroquinolones) (macrolides)
cephalosporins) P d
2016 2021 2016 2021 2016 2021 2016 2021 2016 2021 2016 2021
S‘;;phyloc"ccus 650 143 3.0 143 430 143 430 286 280 286 13 -
Ssgfptococcus 40 415 - - 260 230 690 539 290 262 - -

115

sensitive SRR

- - 15.4
TS
. 73l
Resistant
7
0 10 20 30 40 50 60 70 a0 50
E
W azithromycin B azithromycin

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
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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 L.
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: a-hemolytic - 51.60%,
B-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
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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).

PE3IOME

AHAJIN3 AHTUBUOTUKOPE3UCTEHTHOCTH
YCJIOBHO-IIATOTEHHOM MHUKPO®JIOPHBI
POTOIJIOTKH Y JIETEM IOCJIE NEPEHECEHHBIX
OCTPBIX PECIIMPATOPHBIX 3ABOJIEBAHUI

Pomaniok JI., Manunosckas JI., Kpasen H., Oxaeiinux H.,
Bouau HU.

TepHONMOABCKUI HAIIMOHATBHBIA MEAUIIMHCKUN YHUBEPCUTET
nmenu W. T'opbaueBckoro, YkpanHa

Llensio UCCIIEIOBAHUS SIBISUIOCH CpaBHEHHE
AQHTUOMOTHKOPE3NCTEHTHOCTH HOPMOQJIIOPH  POTOTJIOTKH Y
JIeTel ¢ YaCTBIMU BHUPYCHBIMH PECIIPATOPHBIMUA WHEKIUSIMA
(OP).

Ob6cnenoBano 33 pebdenka B 2016 roxy u 33 pebenka B 2021
rojfy, KOTOpBIE HAaXOAWINCh HA JICYCHHH B HMH(QEKIMOHHOM
otaeneHun TepHONOIbCKOW oOnacTHOW (YKpawHa) NETCKOU
KIIMHUYECKOH 00bHUIEL [ToTydeHHBIII MaTepua u3 poOTOrIOTKA
OT HCCIEIOBAIN  OOWIETIPHHSATHIM ~ MHUKPOOHOIOTHYECKUM
MeronoM. OmpezeneHue  aHTHOMOTHKOYYBCTBHTEIBEHOCTH
BBIJICJICHHBIX IITaMMOB MPOBOJAWIN METOAOM CTaHAapTHBIX
muckoB. Cpenu obcnenoBanHbIX nered B 2016 romy Obuio
20 (60,60%) HOcHTenel cTadUIOKOKKOB, M3 HHUX 12 nerei
— cobcrBenHo S. aureus. B 2021 romy ObuIM BBIJENCHEI
pa3NuuHbIe BHIBI CTPENTOKOKKOB IMOYTH Yy MNOJOBHHBEI (15
MAIMCHTOB) 00CIEOBaHHBIX: o-reMonuTHyeckoe — 51,60%,
B-remonutiyeckoe — 45,50% nanmenros ¢ BPU u S. aureus. —
48,5%. AHanm3 aHTHOMOTHKOYYBCTBUTEIBHOCTH CTA(QUIOKOKKOB
U CTPENTOKOKKOB BBISIBUJI 3HAUMTEIEHOE CHIDKEHHE KOJIMYECTBA
YyBCTBUTENBHBIX IITaMMOB CTA(UIIOKOKKOB K Iie(hasiocriopiHaM
W TCHUOWUIMHAM, YMEPeHHOe — K aMUHOIJIMKO3WIaM W
xnopamdennkony. [loutn Bce u3ydaemble MHKPOOPTaHU3MBI
ObUIN HEYYBCTBUTEIIHHBI K OPUTPOMHUIIHHY.

3a mocnenHue 5 JET KOJMYECTBO HITAMMOB CTa(HIOKOKKa,
YyBCTBUTEIBHBIX K IIe()TPHAKCOHY, YMEHBIIMIOCH Oojee
gem Ha 50% (65,0% B 2016 romy u 14,3% B 2021 rony),
K JeBomuueTuHy Ha 28,7%, ammuuwuinHy Ha 14,4%.
KomuuecTBO  CTPENTOKOKKOB, UYBCTBHTEJIBHBIX KO BCEM
rpymmnaM aHTHOMOTHKOB, B 2021 rosty yMeHbIIHIOCH Ha 3-4% 1o
cpaBHeHUIo ¢ 2016 rogoM, TOIBKO K aMIUIMIUINHY KOJTHYECTBO
YyBCTBUTEIBHBIX ITAMMOB YMEHBIINIOCH HA 16%.

KaioueBble cioBa: MuUKpOOHBIE accOIMAIMH, POTOTJIOTKA,
YyBCTBUTEIBHOCTh K aHTHOMOTHKAM, BUPYCHBIE PECIIHPATOPHBIE
UHPEKITUH
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