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ABSTRACT

Background. Suppurative septic postpartum complications occupy a leading position in the structure of causes of maternal mortality.
Information about the characteristics of pathogenic microflora in various forms of complications and analysis of its resistance to antibac-
terial drugs determine the choice of rational therapy for this pathology. Objectives — to characterize the isolated pathogenic microflora
in obstetric patients with suppurative septic postpartum complications. Methods. A retrospective cohort study was conducted at the
Department of Obstetrics and Gynecology No. 2 of the Omsk State Medical University and the Department of Gynecology of the Omsk
Regional Clinical Hospital. The study included 123 cesarean section patients treated from January 2013 to December 2022 who were
divided into three groups: Group A — uncomplicated course of postpartum endometritis, n = 55; Group B — complicated forms of post-
partum endometritis, n = 48: Bl — local complications (suture failure following cesarean section; parametritis) n = 29; B2 — pelvic peri-
tonitis, n = 19; Group C — septic complications following critical obstetric conditions, n = 20. The pathogenic microflora of uterine and
abdominal cavities was examined; the extent of contamination with a pathogen and sensitivity to antibacterial drugs were determined.
The isolated microorganisms were identified using a MicroTax bacteriological analyzer (Austria), Vitek2 Compact (France) and routine
methods; a disk diffusion method was employed to determine the sensitivity of microorganisms to antibacterial drugs. Calculations were
performed using licensed Microsoft Office Excel 2013 and Statistica 10 programs (StatSoft Inc., USA). Nonparametric nominal data were
compared using Pearson’s chi-squared test with p-value determination. Results. The pathogenic microflora was dominated by S. epider-
midis, E. faecalis, E. coli, and E. faecium. In 2018-2022, a statistically significant decrease was observed in the isolation rate of S. epi-
dermidis (p = 0.016), E. faecalis (p < 0.001), and E. faecium (p = 0.05). The highest resistance was exhibited by bacteria to the following
antibiotics: S. epidermidis — cephalosporins (30.16%); E. faecalis — fluoroquinolones (33.33%); E. coli — cephalosporins (65.91%) and
B-lactamase-resistant penicillins (40.91%); E. faecium — aminopenicillins (64.10%) and fluoroquinolones (50.0%); A. baumannii — flu-
oroquinolones, cephalosporins, carbapenems (100%), and aminoglycosides (84.2%). A contamination assessment revealed a high titer
of isolated microorganisms in 60.53% of cases. We found a statistically significantly higher isolation rate of S. epidermidis (p < 0.001),
E. faecium (p = 0.01), and 4. baumannii (p = 0.02) in the setting of pelvic peritonitis as compared to uncomplicated endometritis. In the
case of suppurative septic complications due to critical obstetric conditions, the isolation rate was higher for S. epidermidis (p <0.001),
E. coli (p =0.04), E. faecium (p = 0.005), A. baumannii (p<0.001), and K. pneumoniae (p = 0.04). Conclusion. The antibiotic resistance
of pathogenic microorganisms calls for the development of new organ system support technologies and the use of methods capable of
sorbing microorganisms and their toxins in the area of inflammation.
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XAPAKTEPUCTUKA MATOIT'EHHON MUKPO®JIOPHI
P THOMHO-CENTUYECKHUX OCJIO)KHEHUAX MMOCJEPOJOBOT'O
HEPUOJA: PETPOCIIEKTUBHOE KOI'OPTHOE NCCJIEJOBAHMUE
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1. 12, . Omck, 644099, Poccus

2 BromxkeTHOE yUpexeHHe 3apaBooxpaHeHus OMckoit obnactu «O0nacTHas KIMHIYeCKas OONbHUIAY, yiI. bepe3osas, a. 3,
. Omck, 644111, Poccust

3TocynapcTBeHHOE OFO/DKETHOE YUPEKACHHE 3paBooXpaHeHuss MocKoBckoi obmactu «MOCKOBCKHIA 0GJIAaCTHON HaydYHO-
HCCIIEOBATEIbCKUN KIUHUYeCKU HHCTUTYT M. M.®. Bnagumupckoroy, yi. lllenkuna, 1. 61/2, r. Mocksa, 129090, Poccus

AHHOTAIOMUA

Beenenne. 'HOMHO-CENTHYECKHE OCIOKHEHHS MOCIEPOAOBOTO MEPHOAA 3aHUMAIOT JUANPYIOIIUE MO3UINH B CTPYKType NMPHUMH MaTe-
pHHCKOH cMepTHOCTH. VIH(opMaIys o XapakTepuCTHKe MaTOreHHOW MUKPOQIOPH! IIPU Pa3IUYHBIX (OpMax OCJIOKHEHHH U aHAJH3 €€ pe-
3UCTEHTHOCTH K aHTHOAKTEpHAIbHBIM ITpenapaTaM ONpPeNeNsioT BEIOOpP pallMoOHATBHON Tepanuu npH JaHHoH nmatonoruu. Llean mecieno-
BaHHUS — OICHUTH BHICEBAEMYIO MATOTEHHYI0 MUKPO(MIOPY Y POAMIBHHIl C THOWHO-CENITHYECKUMHU OCIOKHEHUSMH IIOCIEPOTOBOTO
neproga. Mertoapl. Pabota BhInoaHEeHa 1Mo AM3aiiHy pEeTPOCIEKTHBHOTO KOTOPTHOTO HMCCieqoBaHMs Ha 0a3e kadeaphl akymepcTBa
¥ ruaeKoaoruu Ne 2 henepanbHOro Tocy1apCTBEHHOTO OI0)KETHOTO 00pa30BaTEIFHOTO YUPEXKACHHS BhICIIEro o0pa3oBanus « OMCKHII
rocyapCTBEHHBI MEIMIIMHCKUH YHUBEpCUTET» MUHHCTEpCTBA 3paBooxpanenus Poccuiickoit denepannu 1 rHHEKOIOTHUSCKOTO OT-
JeeHus OIKETHOr0 yUpekIeHus 31paBooxpaHeHus OMckoil obnactu «O0naacTHAs KIMHUYECKast OOJBbHULA» U BKIIOYAI0 OONbHBIX,
nposiedeHHBIX ¢ sHBaps 2013 mo nexabps 2022 1. B nccnenoBanne BKIOUYEHO 123 pOAUIBHULEI MTOCKE ONEpAllH KecapeBa CEUCHHUS,
KOTOpBIE OBUIH pa3esieHbl Ha 3 IPYHIbL: A — C HEOCIIOKHEHHBIM TE€UEHUEM ITOCIEPOIOBOr0 IHAOMETPHUTA, 1 = 55; B — ¢ ocioxHeH-
HBIMHU (pOpMaMU OCIEPOJOBOT0 SHAOMETPHTA, 11 =48: Bl — C TOKaJIbHBIMH OCTIOKHEHUSIMH (HECOCTOSITEIBFHOCTD IBA MTOCIIE OTIEPAIHT
KecapeBa Ce4eHHs, napaMeTpur), n = 29, B2 — c nensBuoneputom, n = 19; C — ¢ ceNTHYECKUMH OCIIOKHEHHUSIMH IT0CIIE KPUTHIECKUX
aKkymepckux coctosiHuii, n = 20. IIpoBoaunack olieHKa MaTOreHHOH MUKPOMIOPHI MOJIOCTH MAaTKH, OPIOIIHOW MOJOCTH, OIPEeIsiach
CTeNeHb 00CEMEHEHHOCTH BO30yANTENIeM H YyBCTBUTEIHHOCTH K aHTHOAKTEPHAIBHEIM IIpenapaTaM. BriaeneHHbIe MUKPOOPTaHU3MBI
UICHTUQUIIMPOBAIIA C UCIIOJIB30BAHUEM OaKTEpHOJIOruYeckoro ananu3aropa MicroTax (ABctpust), Vitek2 Compact (OpaHius) u ¢ uc-
M0JIb30BaHNUEM PYTHHHBIX METOAOB, [JIs1 O PEIEICHNUS UyBCTBUTEILHOCTH MUKPOOPTaHU3MOB K aHTHOAKTepHaTbHBIM IIpenapaTaM Huc-
IIOJIE30BAJICS TUCKO-TN( Gy3HOHHBIH MeTo . [IpoBeieHNe pacdeTOB MPOBOAMIIOCE IIPU TOMOIIY aKeTa TUICH3HOHHBIX IporpaMM Mic-
rosoft Office Excel 2013, Statistica 10 (StatSoftInc., CIIIA). CpaBHeHMEe HeTapaMeTPUIECKHX KaueCTBEHHBIX JaHHBIX TPOBOIUIIOCH IPH
MTOMOIIY KpHUTEpHs Xu-KBajapat [IupcoHa ¢ onpenenennem p-3HadeHus. PesyabTarbl. Cpenu maToreHHOH MEKPO(IOPH! TpeBaInpoBa-
nu S. epidermidis, E. faecalis, E. coli, E. faecium. B 2018—2022 rr. mpou301LI0 CTATUCTUYCCKHA 3HAYUMOE YMEHBIICHHE BHICEBAEMOCTH
S. epidermidis (p = 0,016), E. faecalis (p <0,001), E. faecium (p = 0,05). Haubonpluyo pe3sucTeHTHOCTD S. epidermidis POSIBIISLIL K Lie-
¢danocnopunam (30,16%); E. faecalis — x ¢propxunononam (33,33%); E. coli — x nedanocnopunam (65,91%) nnHruoéuTop-3amnuieH-
HbIM TieHUIUIInHAM (40,91%); E. faecium — x amubonenuiinuinaam (64,10%) u dropxunononam (50,0%); A. baumannii — x GTop-
XUHONOHaM, nedanocrnopunam, kapbanenemam (100%) u amunornukosunam (84,2%). Ilpu onenke creneHu koHTaMHHANHUH B 60,53%
BBISIBIISIIICSI BRICOKUH TUTP BEICEBAEMBIX MUKPOOPraHU3MOB. B CpaBHEHUH ¢ HEOCTIOKHEHHBIM 9HIOMETPUTOM IIPH NEJIEBHONIEPUTOHUTE
CTATUCTHYECKH JOCTOBEPHO 4alle BeiceBaiuch S. epidermidis (p < 0,001), E. faecium (p = 0,01), A. baumannii (p = 0,02); npu rHoi-
HO-CENTHYECKUX OCIIOKHEHHUSIX BCIIEIACTBHE KPUTHUECKUX aKyMIEPCKUX cOocTosiHUN — S. epidermidis (p < 0,001), E. coli (p = 0,04),
E. faecium (p = 0,005), A. baumannii (p <0,001), K. pneumoniae (p = 0,04). 3akawuenne. AHTHOMOTHKOPE3UCTCHTHOCTH MATOTCHHBIX
MHKPOOPTaHU3MOB TpeOyeT pa3paboTKH HOBBIX T€XHOJIOTUH OPraHHO-CHCTEMHON MOAAEPKKH U MPUMEHEHUE METOAOB, 00JIaJalonuX
CHOCOOHOCTHIO COPOMPOBATH MUKPOOPTaHU3MBI M UX TOKCHHEI B 04are BOCIIaJICHUSI.

KuroueBble ci1oBa: maToreHHast MUKpoQuIopa, THOHHO-CENTHIECKNE OCIOKHEHHU S, TOCIEPOIOBEIH ITEPHO, aHTHONOTHKOPE3UCTCHTHOCTS,
MOCIEPOIOBBIH SHIOMETPUT, NETBBUONEPUTOHUT, KPUTHUECKUE aKyIIEPCKUE COCTOSHUS
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INTRODUCTION

Despite the development of new medical technologies, one
of the main problems of modern obstetrics is associated with a
high rate of suppurative septic postpartum complications, which
remains the leading cause of maternal mortality [1]. The likeli-
hood of infectious complications arising in the postpartum period
is determined by the following factors: nature of pathogenic mi-
croflora; general health of the woman; presence of chronic dis-
eases; complications of pregnancy and delivery; amount of blood
loss; operative delivery [2]. The massive use of antibiotics and the
resistance developed by microorganisms constitute the most im-
portant issues with which we have been dealing in recent decades
in the treatment of inflammatory complications [3].

The severity of suppurative septic postpartum diseases is
determined by the following three main aspects: infection,
the body’s response to the infection, and organ dysfunction. A
wide range of pathogens can cause life-threatening reactions
in a large number of organs; hence, suppurative septic com-
plications have diverse clinical manifestations. Physiological,
immunological, and mechanical changes during pregnancy
make women more susceptible to infections as compared to
nonpregnant women, specifically in the postpartum period [4].

Clinical manifestations of suppurative septic postpartum
complications can vary from mild to severe forms and do not
always correspond to the infection activity, which often leads
to late diagnosis and generalization of the process [5]. Follow-
ing operative delivery, suppurative septic complications have
a more severe course as compared to natural childbirth. Recent
years have seen a steady increase in the operative delivery rate
worldwide, which is associated with the perinatal focus of ob-
stetrics. Despite improvements in the surgical procedure, as
well as the use of modern suture materials and antibacterial
drugs, the cesarean section remains a complex operation pos-
ing an additional risk of postoperative postpartum complica-
tions, among which inflammatory processes prevail. The risk
of infectious complications arising following a cesarean sec-
tion is 20 times higher than following natural childbirth [6, 7].
Following a cesarean section, the most common septic com-
plication is endometritis, which, with the infectious process
development, can lead to postoperative suture failure, parame-
tritis, pelvic peritonitis, and sepsis [8].

In recent decades, the structure of pathogens responsible
for suppurative septic postpartum diseases has changed,
which is associated with the selection of microorganisms un-
der the influence of antibiotics. In the “pre-antibiotic” era,
Streptococcus was replaced by Staphylococcus aureus due
to the active use of benzylpenicillin. Subsequently, the use
of B-lactam antibiotics increased the etiological significance
of Gram-negative microorganisms. In most cases, postpar-

tum endometritis develops as a result of exposure to aerobic
organisms, both Gram-positive (Group A B-hemolytic Strep-
tococcus, coagulase-positive Staphylococcus aureus, Group
B Streptococcus, Streptococcus pneumoniae, Enterococcus
faecalis, and Listeriamono cytogenes), and Gram-negative
(Escherichia coli, Haemophilus influenza, Klebsiella spe-
cies, Proteus species, Pseudomonas species, Serrata species,
Gardnerella vaginalis, and Bacteroides fragilis). Less com-
monly, endometritis develops due to sexually transmitted
infections such as Neisseria gonorrhoeae and Chlamydia
trachomatis [9].

The irrational use of antibiotics in obstetric practice has cre-
ated conditions for the selection of strains with acquired resis-
tance to antibiotics from several pharmacological groups used
to treat obstetric patients with septic complications: amoxicil-
lin, amoxicillin/clavulanic acid, piperacillin/tazobactam, and
gentamicin. The data of recent years indicate an increase in the
etiological ignify cance of the Enterococcus genus due to the
acquired resistance to cephalosporins [9, 10].

Thus, despite a considerable amount of information on the
etiology, as well as clinical and pathogenetic variants, of sup-
purative septic postpartum complications, this issue requires
continuous study and analysis.

The study aims to characterize pathogenic microflora iso-
lated in obstetric patients with suppurative septic postpartum
complications.

METHODS

Study design

A retrospective cohort study (analysis of medical records) of
123 obstetric patients with suppurative septic postpartum com-
plications was conducted. Anamnestic, clinical, and laboratory
data were collected.

Study conditions

The study was conducted at the Department of Obstetrics
and Gynecology No. 2 of the Omsk State Medical University
(Ministry of Health of the Russian Federation) and the De-
partment of Gynecology of the Omsk Regional Clinical Hos-
pital. The analysis of complications associated with operative
delivery was performed according to the medical records of
inpatients (medical history), i.e., obstetric patients with suppu-
rative septic postpartum complications, treated from January
2013 to December 2022.
Eligibility criteria
Inclusion criteria

Presence of a suppurative septic complication associated
with operative delivery, confirmed by clinical and laboratory
diagnostic methods within 42 days of delivery.
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Exclusion criteria

Active course of specific infectious (tuberculosis; viral hep-
atitis B and C) and venereal (syphilis; gonorrhea) diseases;
malignant tumors; severe extragenital pathology.
Description of the eligibility criteria (diagnostic criteria)

Suppurative septic postpartum complications were diag-
nosed following the criteria specified in the clinical guidelines
of the Ministry of Health of the Russian Federation Septic
Complications in Obstetrics as of January 10, 2017. As re-
flected in the medical records, the results of the bacteriological
examination of uterine cavity aspirate and abdominal secretion
in obstetric patients were entered in the research database.
Selection of group members

According to the analysis of 7204 labor and delivery records
of cesarean section patients, a total of 123 obstetric patients
were found to develop suppurative septic postpartum com-
plications within 42 days of delivery: endometritis, failure of
the postoperative suture, parametritis, and pelvic peritonitis
(ICD-10 086.8 Other Specified Puerperal Infections; 086.0
Infection of Obstetric Surgical Wound). These postpartum
infections were grouped to characterize dominant pathogen-
ic microflora associated with different types of complications
and to determine its resistance to antibacterial drugs, which
should facilitate a targeted rational therapy. On the basis of
anamnestic, clinical, laboratory, and instrumental data, the fol-
lowing three groups were formed: Group A — uncomplicated
course of postpartum endometritis; Group B — complicated
forms of postpartum endometritis: Bl — local complications
(suture failure following cesarean section; parametritis), B2 —
pelvic peritonitis; Group C — septic complications associated
with critical obstetric conditions (massive obstetric bleeding;
severe preeclampsia).

Target parameters in the study
Main parameter in the study

The pathogenic microflora of uterine and abdominal cavities
in obstetric patients with various forms of suppurative septic
complications was characterized on the first day of admission
to the hospital, prior to the start of empiric antimicrobial ther-
apy.
Additional parameters in the study

In order to ascertain the etiological significance of microor-
ganisms in the development of postpartum endometritis, the
quantitative indicator was determined. The extent of contami-
nation was assessed using the following criteria: low degree —
10>-10° CFU/mL; medium — 10* CFU/mL; high — 10° CFU/
mL and higher.
Methods for measuring the target parameters

We analyzed 171 bacteriologic examination results of
123 obstetric patients with various forms of suppurative
septic complications. Material from the uterine cavity was
collected under aseptic conditions using a sterile single-use
aspiration device pre-inserted into the cervical canal, which
prevented sample contamination by cervical and vaginal
microbiota (n = 103). For aspiration, sterile, disposable sil-
icone catheters were used inserted into the cervical canal,
which eliminated the possibility of sample contamination
by vaginal and cervical microflora. Vacuum aspiration was

performed using a sterile disposable syringe, with material
placed in a sterile container with a transport medium. Ab-
dominal material from the wound area was sampled intra-
operatively (n = 68). In the bacteriological laboratory, the
aerobic and microaerophilic flora were isolated via quanti-
tative inoculation on 5% blood agar. Enterobacteriaceae and
staphylococci were isolated using Endo agar and egg yolk
salt agar, respectively. Candida spp. were grown on Sab-
ouraud Agar. Oblate anaerobes were cultured on Schaedler
agar supplemented with 5% blood or in a thioglycollate me-
dium. The isolated microorganisms were identified using
a MicroTax bacteriological analyzer (Austria; since 2018,
Vitek2 Compact, France) and routine methods. The species
and genus of microorganisms were determined, as well as
the extent of contamination with the pathogen. In order to
determine the sensitivity of microorganisms to antibacterial
drugs, a disk diffusion method was used as per the recom-
mendations of the European Committee on Antimicrobial
Susceptibility Testing (EUCAST).

Variables (predictors, confounders, and effect
modifiers)

The study considered potential risk predictors: anemia;
acute and exacerbation of chronic infectious diseases during
pregnancy; chorioamnionitis; cesarean section in the setting
of vaginitis; long interval between membrane rupture and de-
livery; increase in the number of repeat cesarean sections; in-
terval between deliveries of less than one year; fetal hypoxia;
presence of meconium amniotic fluid.

Statistical procedures
Principles behind sample size determination

The sample size was not determined in advance.
Statistical methods

Mathematical and statistical data processing was per-
formed using licensed Microsoft Office Excel 2013 and
Statistica 10 (StatSoft Inc., USA). Nominal indicators are
presented in absolute and relative values (%). In order to
compare nonparametric nominal data in two independent
groups, Pearson’s chi-squared test was calculated with p-val-
ue determination. Differences were considered statistically
significant at p < 0.05.

RESULTS

Sampling

Of 7204 women, 1.7% (n = 123) developed suppura-
tive septic complications following cesarean section pro-
cedures: 44.7% (n = 55/123) — postpartum endometritis;
39.0% (n = 48/123) — complications of postpartum endo-
metritis (23.6% (n = 29/123) — suture failure and para-
metritis; 15.4% (n = 19/123) — pelvic peritonitis); 16.3%
(n = 20/123) — septic complications following critical ob-
stetric conditions (massive obstetric bleeding; preeclamp-
sia) (Fig.1).

The block diagram of the study design is presented in
Fig. 2.

Characteristics of the study sample
The main anamnestic, clinical, and technical factors affect-
ing delivery are presented in Table 1.
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Main study results

We analyzed the microflora isolated in patients with suppu-
rative septic postpartum complications in 2013-2022. Com-
parative analysis results for the periods of 2013-2017 and
2018-2022 are presented in Table 2.

In 2013-2017, S. epidermidis dominated the isolated patho-
genic microflora, followed by E. faecalis, then by E. coli and
E. faecium, whereas in 2018-2022, S. epidermidis ranked first,
E. coli second, and E. faecalis third. According to Fig. 3, a
statistically significant decrease was observed in 2018-2022
in the isolation rate of S. epidermidis (p = 0.016) and E. fae-
calis (p <0.001), as well as 2.0 times decrease in E. faecium,
1.3 times decrease in A. baumannii, and 1.8 times decrease in
C. albicans. However, an increase was noted in the isolation
rate of E. coli (1.2 times), S. haemolyticus (1.3 times), and
C. amycolatum (2.2 times).

The analysis of pathogenic microflora resistance to anti-
bacterial drugs yielded the following results. S. epidermidis
exhibited resistance to cephalosporins (30.16%), clindamy-
cin (22.22%), aminopenicillins (11.11%), and carbapenems
(11.11%). E. faecalis was found to be insensitive to fluo-
roquinolones (33.33%), aminopenicillins (6.25%), B-lact-
amase-resistant penicillins (amoxicillin-clavulanate) (4.17%),
and cephalosporins (4.17%). E. coli was found to be resistant
to cephalosporins (65.91%), PB-lactamase-resistant penicil-
lins (amoxicillin-clavulanate) (40.91%), aminoglycosides
(27.23%), penicillins (18.18%), fluoroquinolones (15.91%),
and carbapenems (2.27%). E. faecium was found to be resis-

60
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(=} (=} (=} (=}

Number of patients, abs.
=)

Group B1

Group B2

Group C

Examined groups

Fig. 1. Structure of suppurative septic postpartum compli-
cations following a cesarean section.

Note: The figure was created by the authors.

Puc. 1. CtpykTypa THOHHO-CENTHYECKUX ITOCIECPOIOBBIX
OCIIOXKHEHHH I0CIe ONepauy KecapeBa Ce4eHusI.
Hpumeqanue: PUCYHOK 6blNOJIHEH ABMOPAMU.

tant to aminopenicillins (64.10%), fluoroquinolones (50.0%),
carbapenems (20.51%), vancomycin (7.69%), and PB-lact-
amase-resistant penicillins (amoxicillin-clavulanate) (5.13%).
A.baumannii exhibited resistance to fluoroquinolones, cepha-
losporins, and carbapenems in 100% of cases and to aminogly-
cosides in 84.2% of cases.

An analysis of pathogenic microflora isolated in various
forms of septic complications is presented in Table 3.

Potentially included cases (n =26 684)

Not evaluated as per inclusion criteria (n = 19 480)
Vaginal delivery

Evaluated as per inclusion criteria (n = 7 204)

Fail to meet the inclusion criteria (n =7 081)

No suppurative septic postpartum complications
(n=7081)

Included in the study (n = 123)

Removed from the observation (n = 0)

Data available for analysis:
Clinical laboratory and instrumental indicators confirming the presence of suppurative septic complications (n = 123);
Bacteriologic examination (nominal and quantitative characterization of infectious agents;
sensitivity to antibacterial drugs) (n = 123)

Group A — uncomplicated course
of postpartum endometritis (n = 55)

Group B — complicated forms
of postpartum endometritis (n = 48)

Group C — septic complications
associated with critical obstetric
conditions (n = 20)

Group B1
local complications
(suture failure; parametritis)

Group B2
pelvic peritonitis (n = 19)

(n=29)
| |
Completed the study Completed the study Completed the study Completed the study
(n=155) n=29) (n=19) (n=20)

Fig. 2. Block diagram of the study design.

Note: The block diagram was created by the authors (as per STROBE recommendations).

Puc. 2. biiok-cxema nqu3aiHa uccieqoBaHus.

Ipumeuanue: O10x-cxema evinoaHena asmopamu (coeaacto pexomenoayuim STROBE).
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Table 1. Characteristics of patients included in the study (n; %)
Tabnuna 1. XapakTepucTHKa MalueHToK, BKIIIOYEHHBIX B UccienoBaHue (7; %)

SSC following a cesar- | No SSC following a "
Parameters ean section, cesarean section, p
n=123 n=17204 p<005
Average age (years) 28+4.8 27+3.6 -
Gestational age (weeks) 35+2.1 38+1.6 —
Gestational age of <35 weeks 31 (25.2) 360 (4.9) <0.001*
BMI 29.5+2.1 27+1.7 -
Previous cesarean delivery 25 (20.3) 920 (12.8) 0.02*
History of abortions 37 (30.1) 2140 (29.7) 0.99
Chronic somatic and gynecologic pathology
Chronic extragenital infectious diseases 81 (65.8) 4234 (58.8) 0.14
Chronic anemia 56 (45.5) 867 (12.0) 0.25
Gynecological discases 35 (28.5) 2875 (39.9) 0.01*
Course of pregnancy
Threatened miscarriage 38 (30.9) 2154 (29.9) 0.89
Placental disorders 18 (14.6) 1453 (20.2) 0.16
Anemia of pregnancy 92 (74.8) 4105 (56.9) <0.001*
Preeclampsia 34 (27.6) 923 (12.8) <0.001*
Acute respiratory infections 87 (70.7) 5870 (81.5) 0.004*
Vaginitides 97 (78.9) 6457 (89.6) <0.001*
Gestational diabetes 5@.1) 231 (3.2) 0.78
Chorioamnionitis 6 (4.9 121 (1.7) 0.02*
Caesarean section is performed
For emergency indications 102 (82.9) 3457 (47.9) <0.001*
As an elective surgery 21 (17.1) 3747 (52.1) <0.001*
Indications for a caesarean section
Fetal distress 39 (31.7) 2032 (28.2) 0.45
Labor abnormalities 18 (14.6) 957 (13.3) 0.76
Clinically contracted pelvis 11 (8.9) 832 (11.5) 0.45
Preeclampsia 19 (15.4) 634 (8.8) 0.02*
Placental abruption 15 (12.2) 284 (3.9) <0.001*
Placenta previa 4(3.3) 654 (9.1) 0.04*
Uterine scar 16 (13.0) 1811 (25.1) 0.003*
Specifics of the procedure
Duration (min.) 79+23 38+18 -
Blood Loss (mL) 860+320 5404120 -
Blood transfusion 46 (374) 760 (10.5) <0.001*

Notes: The table was compiled by the authors; * — statistically significant difference between groups (p<0.05); Abbreviations: BMI —
body mass index; SSC — suppurative septic complications;

Ipumeuanus: mabauya cocmagiena asmopamu, * — cmamucmuyecku 3uasumvle paziuyusi mexcoy epynnamu (p < 0,05). Cokpawenus:
UMT — unoexc maccor mena; I'CO — 2nouino-cenmuyeckue 0Ci0ACHEHUS.
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Table 2. Results of bacteriological examination in patients with suppurative septic postpartum complications
Tabnura 2. Pe3ynbrarhl 6aKTEPUOIOTHYECKOTO UCCIEIOBAHUS MAIUEHTOK C THOWHO-CENTHYECKUMH OCIOKHEHUAMHU

MOCIIEPOIOBOTO TIEPHOA

2013-2017, 2018-2022, chi- Level
Verified pathogens n =65 n=>58 squared | of signifi-
abs. % abs. % test cance p
Staphylococcus epidermidis, n = 63 40 61.54 23 39.66 5.87 0.016*
Enterococcus faecalis, n = 48 35 53.85 13 22.41 12.77 <0.001*
Escherichia coli, n = 48 23 35.38 25 43.10 0.77 0.38
Enterococcus faecium, n = 39 20 30.77 9 15.51 3.96 0.05%*
Acinetobacter baumannii, n = 15 9 13.85 6 10.34 0.35 0.55
Candida albicans, n =9 6 9.23 3 5.17 0.74 0.39
Klebsiella pneumoniae, n = 15 9 13.85 6 10.34 0.35 0.55
Staphylococcus haemolyticus, n =11 5 7.69 6 10.34 0.26 0.61
Corynebacterium amycolatum, n =6 2 3.08 4 6.90 0.96 0.33
Peptostreptococcus spp.,n= 2 2 3.08 - - 1.81 0.18
Streptococcus anginosus, n =2 2 3.08 - - 1.81 0.18
Staphylococcus warneri, n =3 2 3.08 1 1.72 0.24 0.63
Pantoea agglomerans, n =1 1 1.54 — - 0.90 0.34
Pseudomonas aeruginosa, n =1 1 1.54 - - 0.90 0.34
Notes: The table was compiled by the authors; * — statistically significant difference between groups (p < 0.05).
Tpumeyanus: mabruya cocmasnena agmopamu, * — cmamucmuiecky 3Havumas pasnuya mescoy epynnamu (p < 0,05).
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Fig. 3. Comparative analysis of pathogenic microflora for 2013—-2017 and 2018-2022.
Note: The figure was created by the authors.
Puc. 3. CpaBHUTENBHEIH aHAIN3 TaTOTeHHONH MUKpodopsr 3a 2013—-2017 u 2018-2022 .
Hpumeanue: PUCYHOK 8blNOJIHEH aemopamu.
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Tabnuna 3. Pe3ynbrarsl 6aKTEpHOIIOrHUYECKOT0 HCCIIE0BAHNS POIUIBHHULL IIPU Pa3IMYHbIX (JOPMaxX THOHHO-CENTHYECKUX

OCJIOKHEHUH TTOCIePOIOBOTO MEPUOIA

Table 3. Results of bacteriological examination in obstetric patients with various forms of suppurative septic postpartum

complications
Group A, Group B1, Group B2, chl-:quared Group C, | chi-squared
Verified pathogens n=>55 n=29 n=19 is:Z, n=20 test, p*c
% % % P % value
value

S. epidermidis 25.45 75.86 68.42 <0.001* 70.00 <0.001
E. faecalis 32.73 58.62 36.84 0.74 30.00 0.82
E. coli 34.55 55.17 57.90 0.07 10.00 0.04*
E. faecium 10.91 62.07 36.84 0.01* 40.00 0.005*
A. baumannii 1.82 17.24 15.90 0.02* 30.00 <0.001*
C. albicans 3.64 1.82 15.90 0.07 15.00 0.08
K. pneumoniae 7.27 6.90 21.05 0.09 25.00 0.04*
S. haemolyticus 10.91 10.34 — 0.13 10.00 0.91
P. agglomerans - - — 5.00 0.09
C. amycolatum 7.27 6.90 — 0.23 — 0.22
Peptostreptococcus spp. — — 10.53 0.01* — —
S. anginosus 1.82 1.82 — 0.55 — 0.54
S. warneri 1.82 6.90 — 0.55 - 0.54
P. aeruginosa — — — 5.00 0.09

Notes: The table was compiled by the authors; p**

* — statistically significant difference between groups (p < 0.05).

— p-value between Groups A and B2, p*¢ — p-value between Groups A and C;

Tpumeuanus: mabnuya cocmagiena agmopamu, p**? — suauenue xpumepus p mesxicoy epynnoti A u B2; p*© — suauenue kpumepus p
Mmexncoy epynnoii A u B2; ¥ — cmamucmuuecku snavumasn pasuuya mexcoy epynnamu (p < 0,05).

Table 3 indicates a statistically significantly higher isola-
tion rate of S. epidermidis, E. faecium, and A. baumannii in
the setting of pelvic peritonitis as compared to uncomplicated
endometritis. In the case of septic complications arising due
to critical obstetric conditions, the isolation rate is higher for
S. epidermidis, E. coli, E. faecium, A. baumannii, and K. pneu-
moniae.

Additional study parameters

When assessing the extent of contamination, a high titer
of microorganisms was found in 60.53% of cases, an average
titer in 11.84%, and a low titer in 27.63% of cases.

DISCUSSION

Main findings of the study

This study conducted to provide a qualitative and nominal
characterization of pathogenic microflora causing various
forms of suppurative septic postpartum complications, as well
as to estimate its sensitivity to the main types of antibacterial
drugs used in clinical practice, will improve the treatment of
obstetric patients with this pathology by enabling a choice of
adequate therapy as early as at diagnosis, prior to bacterio-
logical examination, and expand the search for new treatment
methods affecting pathogenic microflora in the area of infec-
tion.

Research limitations

The limitation of the retrospective study is associated
with a certain “bias” of documentation. Also, this is a study
using a small number of patients, which may affect the final
results.

Interpretation of the study results

The study showed that in the pathogenic microflora causing
suppurative septic postpartum complications, S. epidermidis,
E. faecalis, E. coli, and E. faecium predominate. In 2018-2022,
a change in the pathogen occurred, with E. coli taking second
place instead of E. faecalis. These microorganisms have held
leading positions for the last 5—7 years, as confirmed by sever-
al studies [10, 11, 12, 13]. Their activation is attributed to a de-
crease in the body’s immune responsiveness during pregnancy,
childbirth, and surgical intervention [14, 15].

We assume that the statistically significant decrease in
the isolation rate of S. epidermidis (p = 0.016), E. faecalis
(»<0.001), and E. faecium (p =0.05) in 2018-2022 is associat-
ed with the widespread use of f-lactamase-resistant penicillins
(amoxicillin-clavulanate) and carbapenems for the treatment
of obstetric patients with suppurative septic postpartum com-
plications, to which pathogens still have low resistance. How-
ever, medicine faces a serious problem related to the biological
resistance of bacteria to antibiotics, necessitating the search for
new methods affecting the area of infection [13, 16, 17]. The
microbial agent analysis according to the type of suppurative
septic complication showed that S. epidermidis, E. faecalis,
E. coli, and E. faecium predominate, irrespective of the com-
plication. Literature data indicate a key role of Gram-positive
bacteria in the development of obstetric peritonitis, as well as
associations of Gram-positive and Gram-negative microflora
in a significant proportion of female patients [18, 19, 20, 21],
which is confirmed by this study. When analyzing the extent
of contamination with the microflora, over half of the obstetric
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patients we examined (60.53%) were found to have a high titer.
The extent of contamination depends on the obstetric patient’s
health status, the characteristics of microorganisms, and their
virulence, which enables the differentiation of pathogens from
contaminating microorganisms [22]. Under current conditions,
an increase is observed in the rate of complications caused by
Gram-negative non-fermentative bacteria (P. aeruginosa and
Acinetobacter spp.), which cause sepsis in intensive care unit
patients [23]. In this study, P. aeruginosa was found only in
women with septic complications due to critical obstetric con-
ditions (5.00%). In the examined obstetric patients, the iso-
lation rate of 4A.baumannii was 8.7 times higher in the case
of pelvic peritonitis (p = 0.02). In the case of complications
due to critical obstetric complications, it was 16.5 times higher
(p < 0.001) as compared to uncomplicated endometritis. An
A. baumannii infection can lead to a fatal outcome from a toxic
shock syndrome and multiple organ failure [11]. An extremely
unfavorable phenomenon is pan-resistance, i.c., resistance to
all antibacterial drugs recommended for therapy [24, 25]. First
of all, this applies to 4. baumannii which has an extremely
high ability to express genes that implement resistance mecha-
nisms, as shown in this study. Of particular interest here is the
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