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Aim of the study. To study the frequency of isolation of Staphylococcus aureus from clinical biomaterials of
patients with purulent-inflammatory diseases for the period from 2018 to 2022 according to the microbiological
laboratory of JSC «National Scientific Medical Center», Astana.

Materials and methods. A prospective microbiological study of the microbial landscape isolated from
clinical samples of inpatients with purulent-inflammatory processes was carried out. Isolation and identification
of strains was carried out on the basis of the microbiological laboratory of JSC «National Scientific Medical
Center», Astana.

Results and discussion. According to the microbiological laboratory of JSC «National Scientific Medical
Center», during the period of bacteriological studies of clinical materials from patients with purulent-inflammatory
diseases of various localization and from other materials used in medical institutions, from 2018 to 2022, a total
of 961 strains of Staphylococcus aureus were isolated. When studying the dynamics of growth or decrease
in the number over the years, it can be noted that for all the periods of study, we noted the most significant
increase in the release of the amount of Staphylococcus aureus only from samples taken from the throat —
57.4%. In second place in terms of the frequency of Staphylococcus aureus discharge is a wound — 15%, in
third place urine — 6.13%, followed by a nasal smear — 3.64% and sputum — 2.49%, respectively.

Conclusion. Thus, one of the dominant pathogens in purulent-inflammatory diseases is Staphylococcus
aureus and the main clinical biomaterial according to the frequency of detection during bacteriological
examination of patients taken from non-infectious clinics from 2018 to 2022, according to the microbiological
laboratory of JSC «NSMC» there was a throat smear, which accounted for 57.4%, then wound — 15% and
urine — 6.13%. In the remaining biomaterials, the detection of Staphylococcus aureus was insignificant

Key words: purulent-inflammatory diseases; Staphylococcus aureus; bacteriological studies; biomaterials

INTRODUCTION

Despite the rapid development of medicine, the
problem of purulent-inflammatory diseases caused by
Staphylococcus aureus has not yet lost its significance
and still remains relevant. Apparently, this is due to the
peculiarities of the biological properties of the pathogen
(resistance to environmental factors, variability,
multiresistance to many antibiotics used). Most
healthy people are carriers of this microorganism and,
when immunity is weakened, these microorganisms
can cause various purulent-inflammatory diseases,
are one of the causes of mortality in patients and
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increase the duration of treatment in hospitals, which
requires further study.

Purulent-inflammatory diseases (PID) caused by
Staphylococcus aureus represent a serious medical
problem that requires careful study. Colonization
by Staphylococcus aureus is an important factor in
infections caused by this organism. Among the niches
of staphylococcal colonization are the nose, skin,
intestinal tract, and recently the throathas also become
relevant[4]. Infectious diseases are the second leading
cause of death worldwide; Staphylococcus aureus (S.
aureus) is a very common human pathogen that can
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cause a variety of infectious diseases such as skin
and soft tissue infections, endocarditis, osteomyelitis,
bacteremia and fatal pneumonia [1, 3, 7, 11].

Despite continued advances in medical and
surgical procedures, staphylococci remain the major
gram-positive bacterial pathogens causing a wide
range of diseases, especially in patients requiring the
use of indwelling catheters and prostheses implanted
temporarily or for long periods of time [2, 8]. Although
according to the literature there is a lot of information
about Staphylococcus aureus as a pathogenic
microorganism that is often found in gastrointestinal
infections of various organs and systems, there is
not enough data on the dynamics of excretion from
clinical samples obtained from patients from non-
infectious clinics by year.

The aim of this work was to study the frequency
of Staphylococcus aureus inoculation from clinical
biomaterials of patients with purulent-inflammatory
diseases for the period from 2018 to 2022 according
to the microbiological laboratory of JSC «National
Scientific Medical Center», Astana.

MATERIALS AND METHODS

Aprospective microbiological study of the microbial
landscape isolated from clinical samples of inpatients
with purulent-inflammatory processes was carried
out. Isolation and identification of strains was carried
out on the basis of the microbiological laboratory of
JSC «National Scientific Medical Center» (NSMC),
Astana.

Collection of study material. Biomaterial from
these patients was subjected to microbiological
examination. Clinical material was collected and
transported to the microbiological laboratory according
to methodological recommendations.

Sample cultivation. Quantitative analysis of the
studied material was carried out using nutrient media
(blood agar, Endo medium, yolk-salt agar, Candida
agar, Viburnum agar). The crops were cultivated for
24 hours at 37°C; Candida agar plates were cultivated
for 5 days at 22°C.

Identification of isolates. According to
methodological recommendations, morphological
and cultural properties, Gram staining, oxidase and
catalase tests, and an indole formation test were
studied to identify isolates. The final identification
of the isolated pure cultures of microorganisms was
carried out on a microbiological analyzer «Vitek 2 —
Compact» (bioMerieux, Marcy I'Etoile, France).

Statistical processing. Statistical processing
of the obtained data was carried out using Microsoft
Excel, the average value and the error of the average
were determined, dynamic changes were determined
by the linear regression method. Differences in mean
values were considered statistically significant at
p<0.05.
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RESULTS AND DISCUSSION

Analysis of data from various biomaterials from
which Staphylococcus aureus was isolated during
the study period showed that in 2018, out of 192
Staphylococcus aureus isolates, the largest amount
was isolated from the throat — 69 (35.9%), then from
the wound — 35 (18.2%), from urine — 21 (10.9%),
from a nasal swab — 16 (8.3%), sputum — 12 (6.25),
conjunctiva — 7 (3.64%), epicestoma — 9 (4.68),
nephrostomy — 4 (2.0%), umbilical cord — 3 (1.56% ),
pleural cavity — 3 (1.56%), TBD catheter — 2 (1.04%),
bronchial lavage water — 1 (0.5%), urinary catheter —
1 (0.5%). It should be noted that staphylococci were
not isolated from the following materials studied:
CVC, C-channel, tracheostomy, catheter, and blood
for sterility, abdominal cavity and jugular catheter.

During the period of 2019, a total of 145 strains of
Staphylococcus aureus were isolated, of which large
quantities were also isolated from the nasopharynx
—69 (47.5%), urine — 18 (12.4%), wounds — 17
(11.7%), blood for sterility — 7 (4.82%), sputum — 6
(4.13%), nasal smear, epicestoma — 6 (4.13%),
nephrostomy — 4 (2.75%), conjunctiva — 3 (2.06%),
TBD catheter, urinary catheter, drainage — 2 (1.37%),
other materials: umbilical cord, endotracheal tube,
tracheal sacker tip one at a time (0.68%). In general,
Staphylococcus aureus was not isolated from an
ear smear, bronchial lavage water, C-channel, CVC,
tracheostomy, pleural cavity, or jugular catheter.

In 2020, the studied materials from which there
were 142 Staphylococcus aureus isolates were as
follows: from the throat — 72 (50.7%), wounds — 25
(17.6%), umbilical cord — 10 (7.04%), nasal swab — 7
(4.92%), conjunctiva — 6 (4.22%), urine — 5 (3.52%),
ear smear, blood for sterility — 3 (2.11%), nephrostomy,
catheter from solid waste, pleural cavity — 2 (1.4%),
sacker tip from the trachea — 1 (0.7%), epicestoma —
1 (0.7%), CVC — 1 (0.7%). Staphylococci were not
detected in the following materials tested, such as
bronchial lavage water, tracheostomy, endotracheal
tube, urinary catheter, subclavian catheter, abdominal
cavity, and kidney stone.

According to bacteriological studies for the period
2021, out of 264 Staphylococcus aureus isolates was
also isolated from the throat — 195 (73.8%), then from
the wound — 35 (13.2%), urine — 8 (3.03%), bronchial
washings, conjunctiva, nasal swab — 4 (1.51% ),
catheter — 3 (1.13%), sputum, TBD catheter, blood
for sterility, ear swab — 2 (0.75%), then pleural cavity,
abdominal cavity, abscess one at a time (0.37% ).
There were no discharges of Staphylococcus aureus
from the drainage, umbilical cord, or aspirate.

The largest number Staphylococcus aureus
isolates were from pharynx — 147 (67.4%), wounds —
33 (15.1%), catheter from TBD, blood for sterility,
conjunctiva 4 (1.83%), bronchial lavage water, ear
swab 3 each (1.37%), nasal swab, exudate, abscess,
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Table 1 — Frequency of Staphylococcus aureus isolation according to JSSC «NSMC» data in patients with
purulent-inflammatory diseases for the period 2018-2022

Year 2018 2019 2020 2021 2022 Total
Samples n n n n n n
%M £ m %M +m %M £ m %M £ m %M £+ m %M £ m
Mucus n=12 n==6 n=2 n=2 n=2 n=24
6.25+1.74 413 +1.65 1.40 £ 0.98 0.75+0.52 0.91 £ 0.64 2,49+05
Nasopharvnx n =69 n =69 n=72 n=195 n =147 n =552
phary 35.9+3.46 475+ 4.14 50.7 £+4.19 73.8+2.70 67.4 £ 3.17 574+159
Nasal swab n=16 n==6 n=7 n=4 n=2 n=35
8.33+1.99 413+1.65 | 4.92+1.81 1.51+0.74 0.91+0.64 3.64+0.6
Urine n=21 n=18 n=>5 n=8 n=7 n =59
109+224 124 +£2.73 3.52+1.54 3.03+1.05 3.21+1.19 6.13 + 3.07
Wound n=35 n=17 n=25 n=35 n=33 n=145
18.2+2.78 11.7 £ 2.66 17.6 £ 3.19 13.2+2.08 15.1+2.42 15+1.14
Umbilical cord n=3 n=1 n =10 0 n=1 n=15
1.5+0.87 0.68 £ 0.67 7.04+214 0.45+0.44 1.56+0.38

sputum 2 each (0.91%), abdominal cavity, umbilical
cord, CVC one each (0.45%).

Thus, according to the microbiological laboratory
of JSC «NSMC», during the period of bacteriological
studies of clinical materials from purulent-inflammatory
diseases of various localizations and from other
materials used in medical institutions from 2018 to
2022, a total of 961 strains of Staphylococcus aureus
were isolated. When studying the dynamics of growth
or decline in the number over the years, the following
can be noted that over all periods of study, were noted
the most significant increase in the isolation of the
amount of Staphylococcus aureus only from samples
taken from the throat — 57.4% (Table 1). In second
place in the frequency of isolation of Staphylococcus
aureus is the wound — 15% and in third place is
urine — 6.13%, followed by a nasal swab - 3.64% and
sputum — 2.49%, respectively.

The isolation of Staphylococcus aureus from other
studied biomaterials, such as sputum, conjunctiva,
smears from the ear, nose, urine, nephrostomy,
pleural cavity, epistome, blood for sterility showed its
detection in insignificant quantities during the study
period over the years.

The results of our research on isolation frequency
of Staphylococcus aureus according to JSC «NSMC»
data in patients with purulent-inflammatory diseases
for the period 2018-2022 ( Figure 1) showed that
over the past decades the number of Staphylococcus
aureus secretions from the pharynx had increased,
which is confirmed by data from foreign authors [4, 5].

From ourresearch onfrequency of Staphylococcus
aureus isolation, second place belonged to wounds,
which is consistent with the data of foreign researchers,
as according to D. Santosaningsih [9] Staphylococcus
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aureus from the studied 567 outpatients with wound
infections of the skin and soft tissues was isolated
in 257 (45.3%) patients. According to our data,
Staphylococcus aureus in the wound was found in
15% cases.

Studies of bacterial isolates from patient urine
samples with urinary tract infections by C. M. M.
Prasada Rao et al. [6] found that the most common
isolates were Staphylococcus saprophyticus (20%),
Staphylococcus aureus (28%) and Escherichia coli
(24.6%). According to our research Staphylococcus
aureus was detected in urine in 6.13% cases.

The results of frequency analysis of
Staphylococcus aureus isolation from various
clinical biomaterials showed a significant increase
in inoculability Staphylococcus aureus isolates from
the pharynx, the percentage of isolation of which was
57.4%, as well as its slight increase in isolation during
bacteriological examination over the years from such
clinical biomaterials as a wound, urine, nasal swab
and sputum. The percentage of excretion was 57.4%,
followed by biomaterial from the wound — 15%, then
biomaterial from the nose — 3.64% and sputum —
2.49%.

CONCLUSION

Thus, one of the dominant pathogens in PID
is Staphylococcus aureus and the main clinical
biomaterial according to the frequency of detection
during bacteriological examination of patients taken
from non-infectious clinics from 2018 to 2022,
according to the microbiological laboratory of JSC
«NSMC» there was a throat smear, which accounted
for — 57.4%, then wound — 15% and urine — 6.13%.
The isolation of Staphylococcus aureus from other
biomaterials were insignificant.
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Figure 1 — Dynamics of Staphylococcus aureus isolation according to JSC «NSMC» data in patients with
purulent-inflammatory diseases for the period 2018-2022
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Llenb uccnedosaHus. N3yueHune 4actoTbl BbiceBaeMocTn Staphylococcus aureus oT KnMHUYecknx Guoma-
Tepuanos 60MnbHbIX C THOMHO-BOCNANUTENbHbIMKU 3aboneBaHnamn 3a nepuog ¢ 2018 no 2022 roa No AaHHbIM
Mukpobuonormndeckon nabopatopum AO «HaLuMoHanbHbBIN HAaYYHbIN MEAULIMHCKUA LEeHTP» (. AcTaHa).

Mamepuarnel u MemoOsI. [poBeneHO NPOCNEKTUBHOE MUKPOOMONormieckoe nccnegoBaHne MmMKpoBHOro

nensaxa KrMHUYeCKnx 06pasuoB, BblAENEHHbIX Y CTauMOHAPHLIX MauueHToOB C FHOMHO-BOCMNanUTENbHbIMM
npoueccamu. BolgeneHue n ngeHtudmkaums Wtammos NpoOBOAMIUCE Ha Base Mukpobuonoruyeckon nabopa-
Topun AO «HauunoHanbHbIN HayYHbIN MEAULIMHCKUA LEeHTP» (r. AcTaHa).

Pesynsmamesl u obcyxdeHue. Mo aaHHbIM Mukpobuonoruyeckon nabopartopumn AO «HHML» 3a nepuog
NpoBeAeHHbIX BakTeEPMONOrMYecKMX UccrneqoBaHni KNMHUYECKUX MaTtepmnanosB OT B0MbHbIX C THOWMHO-BOCNA-
nuTenbHbIMK 3ab0neBaHNs MU Pa3nNUYHON NokanusaumMmn 1 pyrmx Mmarepuanos, UCNoMb3yeMblX B fie4ebHOM
yupexaeHun ¢ 2018 no 2022 roa, Bcero 6bin BbigeneH 961 wramm Staphylococcus aureus. MNpu ndyveHum
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OVHaMMKN pocTa MMM CHWXKEHUS KONMMYecTBa MO rogamM MOXHO OTMETWUTb, YTO 3a BCe Mepuodbl U3yyYeHus
camMoe 3HauuTenbHOe yBenuyeHve BblaeneHusa konmyectsa Staphylococcus aureus 6bl51I0 OTMEYEHO TOMbLKO
13 o6pasLoB, B3ATbIX U3 3eBa, — 57,4%, Ha BTOPOM MECTE M0 4YacToTe BblgeneHus HaxoamTcs paHa — 15%, Ha
TpeTbeM MecTe Mova — 6,13%, fanee cnegyoT Masok U3 Hoca — 3,64% u mokpoTa — 2,49%.

Bbigodbl. Takum 06pa3om, OgHUM 13 JOMUHMPYHOLLMX BO3OYAMTENEN Npy rHOMHO-BOCNANUTENbHbIX 3a00-
neBaHusx aBnsieTca Staphylococcus aureus. OCHOBHBIM KNMHMYECKMM BromMaTepuanom no yactore obHapy-
XeHUs npy GakTepMONOrMYeCcKOM 1MccneqoBaHnn obpasLoB, B3ATbIX Y NALMEHTOB HENMHMEKLMOHHBLIX KIMHUK
c 2018 no 2022 rog, 661 Ma3ok U3 3eBa, Ha OO KOToporo npuxoaunocb 57,4%, 3ateMm cnegoBany paHa
(15%) n moua (6,13%). B octanbHbIx Guomartepmanax obHapyxeHue Staphylococcus aureus 6b1n0 He3HauW-
TenbHbIM.

Knrouessie criosa: rHoOMHO-BOCNanuTenbHble 3abonesaHus; Staphylococcus aureus; 6aktepuonornyeckue
uccregoBaHus; buomarepumarnsl
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BepmmeydiH makcambl. ACcTaHa kanacbl, «¥NTTbIK FbINIbIMA MeguUMHanblk optanbik» AK Mukpobuonoru-
ANbIK 3epTXaHacblHbIH, AepekTepi bonbiHwa 2018 xbingaH 2022 XbinFa OeniHri keseHae ipiHai-kabbiHy aypy-
napbl 6ap HaykacTapablH KnuHuKanblk buomatepuangapbiHaH Staphylococcus aureus kesgecy xuiniriH 3ep-
aeney.

Mamepuandap meH adicmep. lpiHai-kabbIHy NpouecTepi 6ap cTauMoHapsiblK NauneHTTePAiH KIMMHUKanNbIK
ynrinepiHeH 6eniHin anbiHFAaH MUKpPOOTapbiHA NPOCNEKTUBTI MUKPOOMONOrusanbIK 3epTTey xyprisingi. ltam-
Maapabl 6enin any xxsHe ngeHTuduKauusanay «¥nTTblK FbINIbIMU MeguumMHanbIk opTanbik» AK Mukpobuornoru-
ANbIK 3epTXaHacblHbIH 6asackiHaa, ACcTaHa KanacbkliHaa Xyprisingi.

Hamuxenep xoeHe marikbinay. «¥NTTbIK FbINbIMA MeguumHanbIk opTanbiky AK Mukpobuonornsaneix 3ept-
XaHacblHbIH, AepekTepi 6onbiHwa 2018 xbingaH 2022 xbinFa geniH emaey MekeMernepiHae KorngaHbinatbiH
BpTYpni opHanacyblHa GannaHbICThI ipiHAi-kabbiHy aypynapbl 6ap KnvHUKanbelk Matepvangapra xaHe G6acka
MeauuMHanblKk Matepuangapra XyprisinreH 6akTepuonorvsnbIk 3epTreynep KeseHiHae 6apnbifbl 961 anTbiH
cTapmnokokk Wwrammbl 6eniHgi. >Keingap 6ovbiHWA ecy HeMece CaHHbIH TOMeHAey OUHAMUKACbIH 3epaeney
KesiHOe MblHaHbl atan eTyre 6onagbl: 3epTTeydiH 6apnblK keseHaepiHae 0i3 TeK >KYTKbIHLWAKTaH anblHFaH
ynrinepaeH menwepiH Staphylococcus aureus GeniyiHiH ankbiH ecyiH barikagbik — 57,4%. Staphylococcus
aureus aHbIKTanybIHbIH XMWiniri 6oMbIHLWA eKiHWIi opbliHAA Xapa — 15% xaHe ywiHwi opbiHAa 38p — 6,13%,
CcoAaH KeliH MypbIH KybICbIHAH arnblHFaH XafblHAbIChl — TUiCiHWe 3,64% >xaHe Kakblpblk — 2,49% Kypaabl.

KopbimbiHdbl. Ocbinanwa, 2018 xbingaH 2022 xbinFa geriH «¥NTTbIK FblNbIMA MeguLMHanbIK opTanbiky
AK Mukpoburonorusanblk 3epTxaHacbiHbIH MafliMeTTepi 6oMbiHLWA ipiHAi KabblHY aypyrnapbl kesiHae 6ackiM Ko3-
abipreiwTapabid Gipi Staphylococcus aureus xeHe nauMeHTTepAEH anblHFaH MHEKUMATbIK EMEC KNMHMKaga
OakTepuonorusanblk 3epTTey KesiHae aHblkTay >uiniri 6onbiHWA HEri3ri KnMHuKanblk Gruomarepuan apaHHaH
anblHFaH xarblHabl — 57,4% Kypagbl, cogaH keniH xapa — 15% >xaHe 3ap — 6,13% 6onbin Tabbinagwl. backa
bruomartepmnangapga Staphylococcus aureus aHbiKTanybl Wamarsbsl 6ongbl.

Kinm ce30ep: ipiHai-kabbiHy aypynapbl; 6aktepuonorusnblk 3eptreynep; Staphylococcus aureus; 6uoma-
Tepvangap
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