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Abstract

In recent years, more and more attention around the world has been paid to the
problem of antibiotic-resistant strains of bacteria, in particular Enterococcus faecalis,
and their role in the development of purulent-inflammatory diseases in humans.
This is due to the fact that evidence of a rise in infections caused by antibiotic-
resistant strains of E. faecalis is becoming increasingly worrying. In this regard, it is
relevant to study the frequency of E. faecalis isolates from patients hospitalized in
non-infectious clinics.

Study objective. To investigate the frequency of Enterococcus faecalis inoculation
from clinical biological samples of patients with purulent-inflammatory diseases
over the period from 2018 to 2022 in a non-infectious clinics.

Methods. A retrospective analysis of five-year data from 2018 to 2022 was conducted.
The data included results of bacteriological studies to identify pure cultures of E.
faecalis in the microbiological laboratory of National Scientific Medical Center JSC,
Astana.

Statistical processing of the obtained data was performed using Microsoft Excel. The
mean value, standard error, and dynamic changes were determined using linear
regression. Differences in means were considered statistically significant at p<0.05.
Results. From 2018 to 2022, 414 isolates of Enterococcus faecalis were identified from
various clinical materials. The highest number of strains was obtained from urine
(51.9%), followed by wound samples (16.2%), throat (3.6%), and blood (2.2%).

Astana Medical Journal, 2025, 5, 125


https://doi.org/10.54500/2790-1203-2025-5-125-amj003
https://orcid.org/0000-0003-4476-5470
https://orcid.org/0000-0001-7282-7208
https://orcid.org/0000-0003-1015-6335

Astana Medical Journal, 2025, 5, 125

Notably, in 2018, the proportion of strains from urine was 36.8%, while by 2022 it
increased to 77.8%.

Conclusions. Based on the analysis of the dynamics of Enterococcus faecalis isolates
inoculation from various clinical samples from patients with purulent-inflammatory
diseases in a non-infectious clinic, the following conclusions can be drawn:

1. During the studied period, the highest level of Enterococcus faecalis inoculation
was observed in 2018 (24.9%), and the lowest level of inoculation was observed in
2022 (15.2%).

2. The frequency of Enterococcus faecalis inoculation during the studied period,
depending on the patient’s biomaterial, varied as follows: it was isolated from urine
in 215 cases (51.9%), from the wound - 67 (16.2%), from the pharynx - 15 (3.6%), from

the blood -9 (2.2%).
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1. Introduction

Enterococci are representatives of the normal
microbiota of the human intestine and urogenital tract.
They can also be released from the nasopharynx, upper
respiratory tract, and skin surfaces. Most infections
caused by enterococci are endogenous and result from
the invasion of microorganisms due to excessive
colonization of mucosal and skin surfaces [1,2].
Enterococci often cause urinary tract infections in
patients with long-term functioning catheters, and they
are responsible for 10-20% of all bacterial endocarditis
cases and 5% of bacteremias [3,4]. Despite being normal
inhabitants of the human microbiota, under certain
conditions, enterococci can induce the development of
infectious-inflammatory =~ processes. ~ The  clinical
manifestations of enterococcal infections are diverse,
ranging from localized infections (urinary tract infections,
wounds) to generalized forms (bacteremia, bacterial
endocarditis, meningitis) [5,6,7].

In recent years, more and more attention has
been paid worldwide to the problem of antibiotic-
resistant bacterial strains, particularly Enterococcus faecalis,
and their role in the development of purulent-
inflammatory diseases in humans [8,9,10,11,12,13]. This is
due to the increasing concern over the rising number of

infections caused by antibiotic-resistant E. faecalis strains.

Enterococcus faecalis is one of the most common

microorganisms inhabiting the human intestine.
Typically, it is a harmless bacterial symbiont, but some
strains exhibit antibiotic resistance, which makes them
potentially dangerous to human health [14,15,16]. Their
presence can lead to infections such as appendicitis,
peritonitis, sepsis, as well as inflammatory diseases of the
urinary tract and skin [17,18]. Antibiotic-resistant strains
of Enterococcus faecalis can be particularly dangerous for
immunocompromised  patients, such as those
undergoing surgical procedures, with oncological
diseases, or receiving immunosuppressive therapy
[8,12,18].

Study objective: To investigate the frequency of
Enterococcus faecalis inoculation from clinical biological
samples of patients with purulent-inflammatory diseases
over the period from 2018 to 2022 in a non-infectious

clinics.
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2. Materials and Methods

A retrospective analysis of five-year data from
2018 to 2022 was conducted. The data included results of
bacteriological studies to identify pure cultures of E.
faecalis in the microbiological laboratory of «National
Scientific Medical Center» JSC, Astana.

Clinical material for bacteriological research was
collected at «National Scientific Medical Center» JSC. The
biological material came from patients with purulent-
inflammatory diseases. The samples were collected and
transported to the microbiological laboratory according

to methodological guidelines.

Cultivation of Samples. The primary inoculation of
clinical material was performed quantitatively on
nutrient media according to regulatory documents [7].
The quantitative analysis of the material was carried out
using nutrient media

(blood agar, Endo agar,

3. Results and Discussion

According to the data from the microbiological
laboratory of the «National Scientific Medical Center»
JSC, from 2018 to 2022, a total of 414 Enterococcus faecalis
isolates were obtained from various clinical materials
from patients with purulent-inflammatory diseases,
among other pathogenic microorganisms.

In 2018, 103 Enterococcus faecalis strains were
isolated from the 414 total isolates. Analysis of the data
on the various biological materials from which
enterococci were isolated during the study period
showed that, in 2018, the highest frequency of
Enterococcus faecalis isolation was from urine, accounting
for 36.9% of the strains, then wounds - 22.3%, then the
throat - 6.8%, sputum - 5.8%, and bronchial lavage fluids,
umbilical cord, and urinary catheter - 3.9% each, from the
TBD catheter and abdominal cavity - 2.9% of strains.
From the central venous catheter and blood for sterility -
1.9%. Additionally, one strain was isolated from the nose,

ear, tracheostomy, and episiotomy.

enterococcal agar, Kalina agar). The inoculations were
cultured for 24 hours at 37°C.

Identification  of

methodological recommendations, the morphological

Isolates.  According  to
and cultural properties, Gram staining, oxidase and
catalase tests, and indole production tests were studied
for the identification of isolates. The final identification of
isolated pure cultures was conducted using the
microbiological «Vitek 2 -

(bioMerieux, Marcy I'Etoile, France) [8].

Compact» analyzer

Statistical processing of the obtained data was
performed using Microsoft Excel. The mean value,
standard error, and dynamic changes were determined
using linear regression. Differences in means were

considered statistically significant at p<0.05.

For 2019, data show that a total of 71 strains were
isolated. The inoculation rate from urine was 49.3% of
strains, from the wound - 11.3%, and from blood - a total
of 5.6% of strains were isolated. From the remaining
materials, a minimal amount of Enterococcus faecalis was
isolated.

In 2020, a total of 94 Enterococcus faecalis strains
were isolated. Data from 2020 show an increase in
isolation frequency, with 49% of the strains isolated from
urine, 10.6% from wounds, and 3.2% from the throat.
Minimal amounts of Enterococcus faecalis were isolated
from other materials.

In 2021, 83 Enterococcus faecalis strains were
isolated. The highest frequency of isolation was from
urine, accounting for 56.6%, followed by wounds at
24.1%. Minimal amounts of Enterococcus faecalis were

isolated from other materials.
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In 2022, a total of 63 Enterococcus faecalis strains
were isolated. The data show a continued increase in
isolation from urine, which accounted for 77.8% of the

strains. Isolation from wounds decreased to 9.5%, while

isolation from the throat was 4.8%. Minimal amounts of
Enterococcus faecalis were isolated from other materials.
The frequency of Enterococcus faecalis inoculation

from various samples is reflected in Table 1.

Table 1 - Quantitative data on the isolation of Enterococcus faecalis in a non-infectious clinic from 2018 to 2022

"Research

materials Urine Wound Throat Blood
Years n %Mzm n %Mtm n %Mtm n %Mtm
2018 r. 38 36,8+7,82 23 22,3+8,68 7 6,89,4 2 1,949,6
2019 . 35 49,3+8,45 8 11,3£11,1 1 1,4+11,74 4 5,6+11,66
2020 r. 46 49+7,37 10 10,6+10,21 3 3,2+10,00 1 1,049,94
2021 r. 47 56,6+7,22 20 24,1+9,54 1 1,2+10,88 1 1,2+10,88
2022 r. 49 77,8+5,94 6 9,5+11,97 3 4,8+12,34 1 1,6+12,54
Total 215 51,9+3,40 67 16,2+4,50 15 3,6+4,80 9 2,2+4.9

As shown in Table 1, the highest number of
Enterococcus faecalis inoculations were obtained from the
following materials: urine, wound, throat swab, and
blood.

Thus,
microbiological laboratory of the «National Scientific
Medical Center» (NSMC), a total of 414 strains of

enterococci were isolated from clinical materials with

according to the data from the

purulent-inflammatory diseases of various localizations
over the period from 2018 to 2022. When analyzing the
dynamics of the increase or decrease in the number of
isolates by year, it can be noted that the most significant
increase in the number of enterococci was observed only
in samples taken from urine — 51.9% (Table 1).

The second highest frequency of Enterococcus
faecalis isolation is observed from wounds, accounting for
16.2% of the strains. In comparison, 3.6% of strains were

isolated from the throat, while only 2.2% of strains were

isolated from blood cultures for sterility. The dynamics of

the increase or decrease in Enterococcus faecalis
inoculation from various samples between 2018 and 2022
are shown in Table 1.

The diagram illustrating the dynamics of
Enterococcus faecalis inoculation from different samples
during the period of 2018-2022 is presented in Figure 1.

Analyzing the results shown in Figure 1, it can be
confirmed that there is a noticeable trend of increased
isolation of Enterococcus faecalis from urine from 2018 to
2022. In 2018, the frequency of Enterococcus faecalis
detection was 36.8%, whereas by 2022, the frequency of
isolation from urine had increased to 77.8%.

In 2018, the isolation rate from wounds was
22.3%, and by 2021, there was a significant increase to
24.1%. However, during 2019, 2020, and 2022, the

isolation rates from wounds showed a decrease.
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Figure 1 - Dynamics of Enterococcus faecalis isolation from various samples from 2018 to 2022

The results of our study on the frequency of
Enterococcus faecalis inoculation, based on data from the
National Scientific Medical Center JSC for patients with
purulent-inflammatory diseases from 2018 to 2022,
showed that over the past decades, the number of
Enterococcus faecalis inoculations from urine has
increased, which is consistent with findings from
international authors. In the study by Polish authors -
Olga Maria Rostkowska et al. (2020), it was noted that
Enterococcus faecalis was most frequently isolated from

the urine of patients in the intensive care unit, with an 8-

4. Conclusion

Based on the analysis of the dynamics of
Enterococcus faecalis isolates inoculation from various
clinical samples from patients with purulent-
inflammatory diseases in a non-infectious clinic, the
following conclusions can be drawn:

1. During the studied period, the highest level of
Enterococcus faecalis inoculation was observed in 2018
(24.9%), and the lowest level of inoculation was observed
in 2022 (15.2%).

2. The frequency of Enterococcus faecalis
inoculation during the studied period, depending on the
patient’s biomaterial, varied as follows: it was isolated
from urine in 215 cases (51.9%), from the wound - 67
(16.2%), from the pharynx - 15 (3.6%), from the blood - 9
(2.2%).
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VnpeknnsiaplK eMec KAVMHUKaAAFbl ipiHAi-KaObIHY aypybl Oap IanyeHTTepAiH ap Typai
KAVHUKAaABIK yariaepineH Enterococcus Faecalis m3oasiTTapbIHBIH 0©AiHIII aabIHY >XKMiairi
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Tyiingeme

Kipicme. Courpl xplagapnl Oykia aaemae aHTHMOMOTHMKTepre TesiMal Oakrepusl IITaMMJaphl, acipece
Enterococcus  faecalis-TbIH aHTMOMOTHKTepre Te3iMAIAiriHIH apTysl >KoHe OJapAblH adaMHBIH ipiHAi-KaObIHY
aypyAapBIHBIH JAaMybIHAAFbl peiHe KeHia 0eay apTyaa. bya E. faecalis-TbiH aHTUOMOTUKKE TO3iMAI ITTaMAapbHaH
TybIHAaFaH WH(EKINsAJap CaHBIHBIH aJdaHAaTapAblK ©cyiMeH OallAaHBICTBI, COHABIKTaH OAapAbl MHQEKIMICH3
KAMHMKaJapJa eMAeATeH HayKacTapAaH 0eiHy SK1iAiriH sepTTey MaHbI3AbI 00BN TaObLAaABL.

3eprrey MakcaThl. 2018 >xplagan 2022 >KblLaFa AeliiHTi KeseHAe MHQEKIMACHI3 KAMHUKaja ipiHAi-KaObHY
aypyaapbl Oap HayKacTap4aH aAbIHFaH KAMHMKAAbIK, OMOAOTMAABIK yAarizepaen Enterococcus faecalis GaxrepuschiH
Oeain aay >xuiairin Oaraaay.

3eprTey agictepi. 2018-2022 xplagap apaabirbiHga Enterococcus faecalis-TelH Ta3a KyAbTypaAapbIHBIH
0aKTepMOAOIUAABIK 3epTTey Jepekrepi OoitbiHIIa PerpocrexkTusri Taagay Xyprisiagi. Cratmctukaabl, eHAEY
Microsoft Excel GaraapaamaceH maiigasaHa OTHIPBII SKYPri3iadi, OHAa opTallla MOH, KaTeliK >KOHe ChI3BIKTBIK
perpeccus agiciMeH AMHAMMKaABIK, ©3repicTep TalaHAbL AMBIPMAIIBIABIKTAP CTAaTUCTUKAABIK TYPFbIJaH MaHbI3AbI
Jetnt Kabpraganast (p<0,05).

Hotimkeaep. 2018-2022 xplagap apaablfblHAA 9pPTYpPAl KAMHUKAALBIK yarizepaen 414 Enterococcus faecalis

M30AATH aAblHABL EH kem mrrammaap 3apaeH (51,9%) aabHABL, codaH KeltiH >XapaaapdaH (16,2%), >KYTKbIHIIaKTaH


https://cyberleninka.ru/article/n/antibiotikorezistentnost-bakteriy-roda-enterococcus-vydelennyy-iz-organizma-cheloveka-v-norme-i-pri-patologii
https://cyberleninka.ru/article/n/antibiotikorezistentnost-bakteriy-roda-enterococcus-vydelennyy-iz-organizma-cheloveka-v-norme-i-pri-patologii
https://doi.org/10.1089/mdr.2017.0049
https://doi.org/10.1016/j.gene.2020.144704
https://doi.org/10.1128/spectrum.00565-24
https://orcid.org/0000-0003-4476-5470
https://orcid.org/0000-0001-7282-7208
https://orcid.org/0000-0003-1015-6335

Astana Medical Journal, 2025, 5, 125

(3,6%) >xoHe KaHHaH (2,2%) Oeainai. 2018 >xbLabI 39paeH mTamMmAap yaeci 36,8%-ap1 Kypaca, 2022 >xplara Kapait 6ya
KepceTKim 77,8%-Fa ecKeH.

Enterococcus faecalis m30A5TTapbIHBIH ipiHAi-KaOBIHY aypyaapsl Oap HayKacTapaaH MHQEKIVICH3 KAMHIKaa
aABIHFAH 9PTYpPAl KAMHUKAABIK yArizep GoiibiHIa 06AiHy AMHAMMKAChIH KOPBITHIHABLAAN OTBIPHII, 3€pTTey Ke3eHi
OaprIChIHAA €H KOoraphl Oeainy kepcerkimi 2018 >xprast (24,9%) OalikaAraHbIH, aa €H TOMeHTi kepceTkimt 2022 >KbLABI
(15,2%) Tipkearenin aram etrik. ConsiMeH KaTap, Enterococcus faecalis Geainy >xuiairi marmeHTTiH OMOMarepuaabiHa
DaliaaHBICTHI KeAecigelt esrepai: 3apaen 215 per (51,9%), >xapadan 67 pet (16,2%), >xyTKpmiakran 15 per (3,6%),
KaHHaH 9 peT (2,2%) OoaiHreH.

KiaT cesaep: ipiHai-kabriHy aypyaapsl, Enterococcus faecalis, aHTUOMOTUKKe TO3IMAiAIK, MIKPOOMOAOTUAABIK

3epTTeyaep, buoMarepuaajap, 39p, JKapa, KYTKBIHIIIAK, KaH.
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Pe3rome

BBeagenme. B mocaesHme roabl BO BCeM MUpe pacTeT BHMMaHMe K MpoO./eMe aHTUOMOTUKOPE3VICTEHTHBIX
IITaMMOB DakTepuii, B yacTHocTu Enterococcus faecalis, i MX poAn B pa3BUTIUM THOIHO-BOCIIaANTEABHBIX 3a00A€BaHNIT Y
JeloBeKa. DTO BBI3BAHO TPEBOXKHBIM pPOCTOM cAydaeB WHQEKINI, BBI3BAHHBIX aHTUOMOTMKOPE3VICTEHTHBIMI
mrammamu  E.  faecalis, 4dTO AeaaeT aKTyaAbHBIM ~M3y4YeHMe YaCTOTBI MX BBICEBAEMOCTH Y OOABHEIX,
TOCIUTaAV3UPOBAHHBIX B HEMH(EKIVIOHHbIE KAVHIKIL

IMeab nccaegosanms. OLeHNTH YacTOTy BhiceBaeMocTu Enterococcus faecalis 3 KAMHIYeCKuX G1oMaTepnaloB
y OOABHBIX C THOMHO-BOCIIaANTeABHBIMM 3a00AeBaHNsIMY B HeMH(EKIIMOHHO KAMHMKe 3a rtepuog ¢ 2018 o 2022 roasr.

MeTtoan1 nccaeaosanmsi. [Iposesen peTpoceKTUMBHEIN aHAAU3 AQHHBIX OaKTepPI1010TMIeCcKOro MCCAe 0BaHIAs
gnCThIX KyabTyp E. faecalis B MuxpoOuoaormueckont aaboparopum AO «HammoHaAbHBI HayYHBIN MeAULIMHCKUI
neHTp» (r. Acrana) 3a mepmog c 2018 mo 2022 roapr. Cratmcrmyeckas oOpabOTKa AaHHBIX OCYIIIECTBASLAach C
ucnoap3obaHneM Microsoft Excel, Bkaiouast olpeseseHue cpeaHell BeAWINHBI, OMIMOKM CpeAHell, a TakKe aHAAN3
AVHaMMYeCKNX M3MeHeHNIT MeTOA0M AMHeIHOoM perpeccun. Pazanams cauTaanch CTaTUCTUYECKN J0CTOBEPHBIMU TP
p<0,05.

PesyabTatsl. B nepuoa c 2018 mo 2022 roasr 66140 BeigeaeHO 414 n3oasTos Enterococcus faecalis 3 pa3AMdHbIX
KAMHIYEeCKNX MaTepnaaos. Hamboabiee KoandecTso mraMMoB ObLa10 moaydeHo us moun (51,9%), 3a Hell caeayioT
pana (16,2%), 3es (3,6%) 1 KpoBs (2,2%). IIpumevareasHo, uro B 2018 roay 40451 MIITAMMOB 113 MO4YH cocTaBAsaa 36,8%,

a x 2022 roay yseanamaacs 40 77,8%.
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BoiBoabl. Ha ocHOBaHMM aHaam3a AMHAMUKM BBICEBA@MOCTM M30AsATOB Enterococcus faecalis m3 pa3amaHbIX
KAMHIYECKNX 00pa3IioB OT 00AbHBIX THOMHO-BOCIIaANTEABHBIMU 32001€BaHMAMY B HeMH(PEKIMOHHOM KAMHIKE MOXHO
cAeaaTh CAeAYIOITe BBIBOADL:

1. 3a u3yuyeHHBII IlepMoOJ MCCA€AOBAHM:A CaMbIli BBICOKUII YpOBeHb BbiceBaeMocTu Enterococcus faecalis
orMmevazcs B 2018 roay (24,9%), a camblit HU3KII ypoBeHb BhiceBaeMocTH B 2022 roay (15,2%).

2. Yacrora BriceBaeMocTu Enterococcus faecalis 3a ymccaeAyeMslil IIepuoA B 3aBUCUMOCTM OT OmMoMarepumasa
IanyeHTa BapblpoBada cAeAyIommmM o0pa3oM: U3 ModM Brigeasacs B 215 caydaes (51,9%), us pansl 67 pas (16,2%), u3
seBa 15 pas (3,6%), n3 xposu — 9 (2,2%).

KaroueBble ca0Ba: rHOIHO-BOCITaAMTeAbHEIe 3a00aeBanus, Enterococcus faecalis, aHTMOMOTUKOPE3ICTEHTHOCTE,

MIKpPOOMOAOTMYECKIIE UCCAeAOBaHI, O1ioMaTepraabl, MO4a, paHa, 3€B.
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