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Abstract

The rational use of antibiotics plays a crucial role in slowing the spread of resistant strains of pathogens. Excessive use of antibiotics,
combined with reduced surveillance capabilities for the formation of antibiotic-resistant microorganisms, may lead to an increase in antibiotic

resistance as a long-term consequence of the COVID-19 pandemic. The study of antibiotic resistance of microbes will allow the rational use of
antibacterial drugs.

The aim of the study was to study the antibiotic resistance of pathogens isolated from the respiratory tract in patients with confirmed
COVID-19 in the period from 2020 to 2022.

Methods. A retrospective study was conducted on the medical records of patients undergoing inpatient treatment with a diagnosis of
COVID-19 in 2020-2022. The antibioticogram was presented by the following groups of antibacterial drugs: Gentamicin, Ceftriaxone, Amoxiclav,
Ofloxacin, Cefazolin, Cefuroxime, Cefoperazone.

Results. Candida, S.Pneumoniae, S.Haemolyticus, S.Pyogenes, S.Aegeis, Ps.Aeruginosae were isolated in the structure of pathogens
obtained from patients with coronavirus infection. The highest sensitivity to antibiotics was found in gentamicin 53 (70.7%), slightly less than
37 (49.3%) in ceftriaxone, sensitivity to amoxiclav was detected in 26 (34.7%) cases. The lowest sensitivity was found to cefoperazone 7 (9.3%).
Statistically significant antibiotic sensitivity to Candida 10*6, S.Pneumoniae 10*6, S.Haemolyticus 10*7, S.Pyogenes 10*7 was revealed. There
was no statistically significant sensitivity to S.Aegeis 10*5, Ps.Aeruginosae 10*6 of any of the antibiotics used.

Conclusions. The results of a retrospective study confirmed the need for microbiological monitoring of pathogens affecting the respiratory
tract and changes in the tactics of antibiotic therapy based on an assessment of the antibioticogram of the microorganisms prevalent in the
region isolated during COVID-19.
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Introduction

Antibiotic resistance of microbes is related to the
frequency and quantity of used antibacterial drugs. The
rational use of antibiotics plays a crucial role in slowing the
spread of resistant strains of pathogens. 2020 year marked
the beginning of a new coronavirus infection. The lack of
etiotropic therapy, the rapid progression and unfavorable
outcome of the infection forced doctors to look for various
therapeutic approaches and drugs [1]. Antibiotics have
become a group of drugs that have become widely used
to treat COVID-19. The assumption about their possible
effectiveness was based on the information that antibiotics
can be effective in the treatment of bacterial complications
[2-5]. According to literature data, up to 74.6% of
hospitalized patients with COVID-19 received antimicrobial
therapy [6]. At the same time, data on the prevalence of

Material and methods

In the infectious diseases hospital in Semey, a
retrospective study was conducted on the medical records
of patients undergoing inpatient treatment with a diagnosis
of COVID-19 in 2020-2022 years. The study included
cases with documented confirmation of the diagnosis of
COVID-19. Sputum samples were collected from patients
during the first 24 hours upon admission to the hospital.
The results of bacteriological examination of sputum from
patients by the disco-diffusion method of 74 patients were
analyzed. The analysis of the results was carried out by
measuring the diameter of the growth suppression zone,
the interpretation of the data obtained was carried out
based on the criteria of the European Committee for the
Determination of Antimicrobial Sensitivity (EUCAST). The
isolated strains were recorded using the microbiological
monitoring programs WHONET and AMRcloud.

Male are prevailed - 46 men (61.3%), women - 29
(38.7%). Representatives of the Kazakh population were 60
(80.0%) people, other nationalities made up 15 (20.0%).
The average age of patients was 56.0 (95%CI:52.5-59.4)
years, CO=15.06. The youngest patient was 19 years old, the

Results

Candida, S.Pneumoniae, S.Haemolyticus, S.Pyogenes,
S.Aegeis, Ps.Aeruginosae were isolated in the structure
of pathogens obtained from patients with coronavirus
infection.

Table 1 - Antibiotic sensitivity

bacterial coinfection in such patients vary significantly.
Documented bacterial coinfection has been reported in
hospitalized patients with COVID-19 in the range from 8
to 81% [7]. Excessive use of antibacterial drugs combined
with reduced surveillance capabilities over the formation of
antibiotic-resistant microorganisms can lead to an increase
in antibiotic resistance as long-term consequences of the
COVID-19 pandemic [8,9]. The study of antibiotic resistance
of microbes will allow rational use of antibacterial drugs.

The aim of the study was to study the antibiotic
resistance of pathogens isolated from the respiratory tract
in patients with confirmed COVID-19 in the period from
2020 to 2022.

oldest 92 years old. At the same time, the average age of men
was 55.3 (95%Cl:50.3-60.3) years, C0O=16.83. The youngest
man was 19 years old, the oldest 92 years old. The average
age of women was 57.1 (95%CI:52.5-61.6) years, C0=11.92,
the youngest woman was 32 years old, the oldest was 83
years old. The age group under 29 years was 4 (5.3%), 30-39
years - 6 (8.0%), 40-49 years - 14 (18.7%), 50-59 years - 17
(22.7%), over 60 years -34 (45.3%). Concomitant diseases
were present in 22 (29.3%) patients. Arterial hypertension
was present in 9 (12.0%) people. 4 (5.3%) people had
diabetes mellitus. Bilateral pneumonia was diagnosed in
36 (48.0%) patients, COVID-19 pneumonia was diagnosed
in 20 (26.7%) people, right-sided pneumonia in 8 (10.7%)
patients, left-sided pneumonia in 2 (2.7%) people, acute
bronchitis in 4 (5.3%) patients, in 5 (6.7%) patients with
acute pharyngitis. Statistical data processing was carried
out using Microsoft Office Excel software, Statistica 10.

The antibioticogram was presented by the following
groups of antibacterial drugs: Gentamicin, Ceftriaxone,
Amoxiclav, Ofloxacin, Cefazolin, Cefuroxime, Cefoperazone.

The results of bacteriological examination of sputum
revealed the following sensitivity to antibiotics (Table 1).

Ne Antibiotic abs %
1 Gentamicin 53 70,7
2 Ceftrioxone 37 49,3
3 Amoxiclav 26 34,7
4 Ofloxacin 17 22,7
5 Cefazolin 13 17,3
6 Cefuroxime 4 53
7 Cefoperazone 7 9,3

As can be seen from Table 1, the greatest sensitivity
to antibiotics was found in gentamicin 53 (70.7%), slightly
less than 37 (49.3%) in ceftriaxone, sensitivity to amoxiclav
was detected in 26 (34.7%) cases. The lowest sensitivity to
cefoperazone was detected in 7 (9.3%).

At the same time, sensitivity was not determined
in 11 (14.7%) cases, sensitivity to one antibiotic was

determined in 49 (65.3%) patients, to two antibiotics in 13
(17.3%) patients, to three antibiotics in 2 (2.7%) patients.

The sensitivity of the pathogen to antibiotics is
shown in Table 2.
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Table 2 - Sensitivity of pathogens to antibiotics

Ne Pathogens Antibiotics X2, df, p

1 Candida 10*6 Gentamicin Xx2=1,497, df=1, p=0,221
2 Candida 10*6 Amoxiclav Xx2=0,343, df=1, p=0,591
3 Candida 10*6 Ofloxacin X2=4,675, df=1, p=0,031
4 Candida 10*6 Ceftriaxone Xx2=4,078, df=1, p=0,043
5| Candida 10*6 Cefazolin Xx2=0,104, df=1, p=0,748
6 Candida 10*6 Cefuroxime x2=1,536, df=1, p=0,215
7 Candida 10*6 Cefoperazone Xx2=2,807, df=1, p=0,094
8 S.Pneumoniae 10*6 Gentamicin X2=9,228, df=1, p=0,002
9 S.Pneumoniae 10*6 Amoxiclav x2=30,56, df=1, p=0,000
10 S.Pneumoniae 10*6 Ofloxacin Xx2=3,332, df=1, p=0,068
11 S.Pneumoniae 10*6 Ceftriaxone X2=9,723, df=1, p=0,002
12 S.Pneumoniae 10*6 Cefazolin Xx2=0,632, df=1, p=0,427
13 S.Pneumoniae 10*6 Cefuroxime x2=0,871, df=1, p=0,351
14 S.Pneumoniae 10*6 Cefoperazone Xx2=11,84, df=1, p=0,001
15 S.Haemolyticus 10*7 Gentamicin X2=7,783, df=1, p=0,005
16 S.Haemolyticus 10*7 Amoxiclav x2=0,530, df=1, p=0,467
17 S.Haemolyticus 10*7 Ofloxacin Xx2=6,161, df=1, p=0,013
18 S.Haemolyticus 10*7 Ceftriaxone x2=0,053, df=1, p=0,817
19 S.Haemolyticus 10*7 Cefazolin Xx2=1,140, df=1, p=0,286
20 S.Haemolyticus 10*7 Cefuroxime Xx2=0,066, df=1, p=0,797
21 S.Haemolyticus 10*7 Cefoperazone x2=1,930, df=1, p=0,165
22 S.Pyogenes 10*7 Gentamicin x2=3,039, df=1, p=0,081
23 S.Pyogenes 10*7 Amoxiclav x2=0,011, df=1, p=0,916
24 S.Pyogenes 10*7 Ofloxacin Xx2=1,674, df=1, p=0,196
25 S.Pyogenes 10*7 Ceftriaxone X2=6,607, df=1, p=0,010
26 S.Pyogenes 10*7 Cefazolin Xx2=0,586, df=1, p=0,444
27 S.Pyogenes 10*7 Cefuroxime x2=0,255, df=1, p=0,614
28 S.Pyogenes 10*7 Cefoperazone Xx2=0,017, df=1, p=0,897
29 S.Aureus 10*5 Gentamicin x2=0,081, df=1, p=0,776
30 S.Aureus 10*5 Amoxiclav x2=0,032, df=1, p=0,859
31 S.Aureus 10*5 Ofloxacin Xx2=0,028, df=1, p=0,868
32 S.Aureus 10*5 Ceftriaxone Xx2=0,502, df=1, p=0,479
33 S.Aureus 10*5 Cefazolin Xx2=0,367, df=1, p=0,544
34 S.Aureus 10*5 Cefuroxime x2=0,505, df=1, p=0,478
35 S.Aureus 10*5 Cefoperazone Xx2=0,922, df=1, p=0,337
36 Ps.Aeruginosae 10*6 Gentamicin Xx2=0,038, df=1, p=0,845
37 Ps.Aeruginosae 10*6 Amoxiclav X2=2,242, df=1, p=0,134
38 Ps.Aeruginosae 10*6 Ofloxacin x2=1,238, df=1, p=0,266
39 Ps.Aeruginosae 10*6 Ceftriaxone Xx2=0,001, df=1, p=0,978
40 Ps.Aeruginosae 10*6 Cefazolin Xx2=0,886, df=1, p=0,347
41 Ps.Aeruginosae 10*6 Cefuroxime Xx2=0,238, df=1, p=0,626
42 Ps.Aeruginosae 10*6 Cefoperazone x2=0,435, df=1, p=0,510

As can be seen from Table 2, statistically significant
sensitivity to Candida 10*6 of the following antibiotics
was revealed: Ofloxacin (x2=4.675, df=1, p=0.031),
Ceftriaxone (p=0.043). Statistically significant sensitivity
to S.Pneumoniae 10*6 was revealed: Gentamicin
(p=0.002), Amoxiclav (p=0.000), Ceftriaxone (p=0.002),
Cefoperazone (p=0.001). Statistically significant sensitivity

Discussion

A study by Turkish scientists showed that 28.2% of
patients diagnosed with COVID-19 had a clinical diagnosis of
bacterial infection, while only in 7.1% of cases the diagnosis
was confirmed bacteriologically [10]. In a systematic review
in 2021y, it was reported that in patients with COVID-19,
the average frequency of prescribing antibiotics was 74.0%,
antiviral drugs - 56.9%, glucocorticoids - 36.9% of cases [11].
In a study by American scientists, it was found that more
often patients with COVID-19 were prescribed ceftriaxone,
vancomycin, doxycycline, cefepim, azithromycin. The
authors noted that in 25.8% of cases, patients were

to S.Haemolyticus 10*7 of the following antibiotics was
revealed: Gentamicin (p=0.005), Ofloxacin (p=0.013).
Statistically significant sensitivity to S.Pyogenes 10*7 of the
antibiotic Ceftrioxone was revealed (p=0.010). At the same
time, there was no statistically significant sensitivity to
S.Aegeis 10*5, Ps.Aeruginosae 10*6 of any of the antibiotics
used.

prescribed antimicrobial drugs active against Methicillin-
resistant Staphylococcus aureus (MRSA), and in 26.3%
of cases - against P. aeruginosa [12]. In a study conducted
in Nepal, the prevalence of antibiotic use in patients with
COVID-19 reached 98.1%. About 71.15% of patients were
treated with two or more antimicrobial drugs. The average
duration of antibiotic use was 6.33 days. The most common
class of antibiotics used were cephalosporins (81.73%) and
macrolides (54.81%) [13].
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The most common gram-negative microbes of
coinfections in patients with COVID-19 were K. pneumoniae,
P. aeruginosa, A. baumannii, E. coli, St. maltophilia
and E. Cloacae, gram-positive ones were S. hominis, S.
epidermidis, E. faecium, E. Faecalis and S. aureus [14]. The
presence of coinfection increased the risk of an adverse
outcome in patients with COVID-19 [15]. According to S.S.

Conclusions

The results of a retrospective study confirmed the
need for microbiological monitoring of pathogens affecting
the respiratory tract and changes in the tactics of antibiotic
therapy based on an assessment of the antibioticogram of

Adeiza et al. [16], the average incidence of S. aureus and
COVID-19 coinfection in the world is 25.6%. In our study,
S.Pneumoniae, S.Haemolyticus, S.Pyogenes, S.Aegeis,
Ps.Aeruginosae prevailed. A study conducted by Russian
scientists showed that the overall prevalence of coinfections
caused by resistant bacterial and fungal microorganisms is
24% [17].
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Tyitinaeme

AHmubuomukmepdi ymuoimdbl K0A10aHy K030blpFulumapdbly me3imoi wmamoapbiHblH mapaaybiH 6aceHdemy ywiH wewywi pes
amkapadst. AHmubuomukmepdi wamadaH muic KOA0AHY aHmubuomukmepze mesimdi mMukpoopeaHusmdepdiy naiida 6osayeiH Kadaraaay
MYMKIHOiIkmepiHiy memeHdeyimeH 6ipze COVID-19 naHdemusicbiHbIH y3aK Mep3imdi candapsl pemiHde aHmubuomukke me3imoinikmiy ecyine
oKenyi MyMkiH. Mukpobmapdsly aHmubuomukke me3imoiniziH 3epmmey bakmepusira Kapcel npenapammapodsl ymusimdsl nalidanavyra
MYMKIHOIK 6epedi.

3epmmeydiy makcamobl. 2020 sxaHe 2022 xcvlndap apaasibiHoa COVID-19 pacmanraH Haykacmapoa MulHbIC AAY HOAAPbIHAH
OKWayAaHFaH hamozeHoepdiy aHmubuomukke mesimoiniein sepmmey.

ddicmepi. Anmubuomukozpamma Bakmepusira kapcbi npenapammapOvuly Keseci monmapbiMeH YCbiHbLAObI: [eHmamuyuH,
Lle¢pmpuakcon, Amokcukaas, OpaokcayuH, Llegpazoaun, Llegpypokcum, LleghonepazoH.

Hamuoicenepi. Koponasupycmuik ungexkyusicol 6ap HaykacmapdaH anvlHFaH namozeHdepdiy Kypblavimbinda Candida, S. Pneumoniae,
S. Haemolyticus, S. Pyogenes, S. Aigeis, Ps okwayaanraHn.Aeruginosae. H. anmubuomuxkmepze ey xcorapul cesimmandslk 2eHmamuyuHoe 53
(70,7%), yepmpuakconoa 37-dex (49,3%) can memeH, amokcukaaska cesimmandeix 26 (34,7%) scardaiioa anvikmaadsl. Llegponepasonra
eH memenei cesimmanodvik 7 (9,3%) anvikmandvl. Aumubuomukmepdiy candida 10*6, S. Pneumoniae 10*6, S. Haemolyticus 10*7, S. Pyogenes
10*7-2e cmamucmukaablk MaHbi30bl ce3iMmandbiFbl AHLIKMAA0bL CmamucmuKkablk MaHbl30bl ce3immandslk aHbIKMAaAraH x*ok S. Aigeis
10*5, Ps.Aeruginosae 10*6 koa1danblaFraH aHmubuomukmepoiy ewkKalcbICbl HCOK,

KopbimbiHObL. Pempochekmuemi 3epmmeydiH Homusicesiepi MblHbIC A1y HOAbIHA dcep ememiH K030bIpFblUmapra MUKpobuo102usiiblK
MOHUMOPUH2 XHcypei3y scaHe covid-19 kesiHde GesiHeeH atimakma 6acelM MUKpOOp2aHUu3moepoiy aHmMubuomukoz2pammacsiH 6aranayra
Hezizdesi2eH AHMUOGUOMUKA/IbIK Mepanusi %Cyp2izy makmuKacvlHa e3zepicmep eHzi3y KajcemmiaieiH pacmadbl.

TytiiH ce3dep: anmubuomukke me3imoinik, KOpoHasUpPycmMoulK UHPeKyusl.
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Pesome

PayuoHanbHoe ucnosb3o8aHue aHMuOUOMUKOS Uzpaem pewarwyl poab 04s 3amedeHus pachpocmpaHeHust ycmouvussix
wmammo8 namozeHos. UpeamepHoe npumeHeHUe AHMUOGUOMUKO8 8 COYeMAHUU CO CHUMCEHUeM 803MOXCHocmel 3nudHad3opa Had
¢opmuposaHuem ycmoluublX K GHMUOUOMUKAM MUKPOOP2AHU3MO8 MO2ym npusecmu K pocmy aHmMubUuomukKope3uCmeHmHocmu Kak
dos1zospemerHbIM nocaedcmeausam naHdemuu COVID-19. Hecaedosarue aHmubuomukopesucmeHmHocmu Mukpo6os n03g01um payuoHaabHoO
ucnob308ameb AHMUGAKMepUaIbHble NPenapamslt.

Less uccaedosanus — uzyvums aHmub6UOMuUKope3UCmeHmHocms 8036ydumedell, 8bldeseHHbIX U3 0blXameabHbIX nymell y 601bHbIX C
nodmeepacdernsim COVID-19 8 nepuod ¢ 2020 no 2022 200.

Memooeul. [Ipogedero pempocnekmugHoe ucciedogaHue no UucmopusimM 60/1e3HU NAYUeHMos, NPOX00AWUX CMAYUOHAPHOE JieYeHUe
¢ Oduaznozom COVID-19 & 2020-2022z2e. AHmu6buomukozpamma 6bl1a npedcmag/eHa cAedylowumMu 2pynnamu aHmubaKmepuanbHuIX
npenapamos: l'enmamuyuH, LlepmpuakcoH, Amokcukaas, OpoxkcayuH, LegpazoauH, Llegpypokcum, LjehonepazoH

Pesyabmamul. B cmpykmype namozeHos, no/iyvyeHHbIX 0m nayueHmos ¢ KopoHasupycHou uH@ekyuell 6vl10 ebideseHsl Candida,
S.Pneumoniae, S.Haemolyticus, S.Pyogenes, S.Aureus, Ps.Aeruginosae. Hau6osibwas 4yecmeumenbHOCMb K QHMUOUOMUKAM 6blaa
o6Hapyscena y cenmamuyura 53 (70,7%), yymo menvuwe 37 (49,3%) y yepmpuakcona, 1yecmeumenoHOCMb K AMOKCUKAABY Obl10 8bI5181€HO
8 26 (34,7%) cayuasx. K yegponepaszoHy 6bl1a sblseseHa camas Huskas yyscmeumeabHocms 7 (9,3%). Bulaa evlsasneHa cmamucmuyecku
3HauuMasl yyecmeumeabHocmb aumuébuomukos k Candida 10*6, S.Pneumoniae 10*6, S.Haemolyticus 10*7, S.Pyogenes 10*7. He gvisi8n1eHa
cmamucmuyeckas 3HauuMas yyecmeumeavHocmo k S.Aureus 10*5, Ps.Aeruginosae 10*6 Hu 00HO20 U3 UCNOAb30BAHHBIX AHMUGUOTMUKOS.

Buigodul. Pesynbmambl pempocneKmueHoz20 ucc1ed08aHusl noomeepouau Heo6Xo0umocms nposedeHust MUKpobUO0.102U4ecKo20
MOHUMOpUH2a 8036ydumeiet, Nopaxcaowux pecnupamopHbulil mpaxkmu 8HeceHUs1 UsMeHeHUll 8 maKkmuky npogedeHusi ahmubuomukomepanuu,
O0CHOBAHHOU HA OYeHKe AHMUBUOMUKO2PAMMbL, NPeo61adarux 8 pecuoHe MUKpoop2aHu3Mos, 8bldeaeHHbIx npu COVID-19.

Kawuesble cnosa: aHmu6uomuKopesucmeHcmHocmb, KOpoHasupycHas UH¢8KL{UH.

55




