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Ob6ocHoeaHue. B aKyLiepcTBe OTCYTCTBYIOT CUCTEMbl MM LIKaNbl 111 OLEHKW COMAaTMYeCKOW OTAMOLLEHHOCTM, MPOrHO3M-
POBaHuUA 1 BbIOOpPa IMNUPUYECKOW aHTUOAKTEpWUanbHOW Tepanuu Y POAWIBbHULL C NOCAEPOROBLIMU (NOCNeonepaLMoHHbIMM)
rHOWHO-BOCNANMUTENbHBIMU OCNIOMHEHUSAMM.

Llene pabomer — oLEHUTL AOCTOBEPHOCTb MOAN(UUMPOBAHHON 1A aKYLLIEPCKMX NALMEHTOB KyMyNATUBHOM LUKanbl pei-
TUHra 3aboneBaHuii nop, Ha3BaHueM CIRS-0bs, B KOTOpYIo aBTOPbI BKIIOYMIIM BbICOKOMH(OPMATUBHbIE NPEAUKTOPLI Pa3BUTHS
MH(EKLMOHHBIX OCNOMXHEHWI NOCNe KecapeBa CeYeHNs, Bbi3BaHHbIX aHTUOMOTMKOPE3UCTEHTHLIMM BO3DYAUTENAMM.

Mamepuaner u Mmemodel. B nepuop ¢ ceHtadpsa 2008 no ceHtabpb 2020 r. npoBedeHO peTPOCNEKTUBHOE UCCea0BaHMe
406 vcTopuin bonesHM poaMnbHUL C AMArHO30M «3HAOMETPUT MOCNE KecapeBa CEeYeHWs», rOCMNUTANU3MPOBaHHBLIX B TMHE-
Konornyeckoe otaenenve lopoackoi MapumHckol 6onbHULB!. Tpy MHOroaKTOpHOM perpeccMoHHOM aHaiu3e BbISBNEHB
1 BrtoyeHbl B CIRS-0bs noKasatenu ¢ BbICOKOM MPOrHOCTUYECKOM 3HAYMMOCTbI0 B OTHOLUEHMM HebNnaronpuaTHOTO TeyeHus
3HOOMETPUTA U BblLENEeHUA NONMPE3NUCTEHTHBLIX BO30YAMTENEN Y NaUMEHTOK C OTAMOLLEHHbIM COMaTUYECKWUM CTaTyCcoM.

Pesynbmamel. K Hanbonee 3HauMMbIM NpeLyKTOPaM, acCOLMMPOBAHHBLIM C BbICOKMM PUCKOM BbIAENEHNs PE3NCTEHTHbIX
1 NOIMPE3UCTEHTHBIX BO3OYAMTENEN Y MALMEHTOK C 3HAOMETPUTOM, OTHOCAT MHAEKC no cucTeMe CIRS =4 bannaM, aKcTpeHHoe
KecapeBo CeYeHue B COYETaHUU C AJIMTENBHON POLOBOA LEATENBHOCTLIO M 6e3BOAHBIM NPOMEXKYTKOM, NpUEM aHTUBUOTUKOB
B Il TpuMecTpe bepeMeHHOCTH, a TaKXKe rocnuTanu3auuy npu bepeMeHHOCTH, MHBa3UBHbIE NPOLLEAYPbI MU ONepaLyn.

Buigodbl. LLIKana, paspabotaHHas aBTopamMu AJ151 OLIEHKW PUCKa BblAENEHNS PE3UCTEHTHBIX U NOSIMPE3NUCTEHTHBLIX BO3OYau-
Tenei y poAMNILHUL C 3HAOMETPUTOM MOCSIe KecapeBa Ce4eHMs B 3aBUCUMOCTY OT COMAaTMYECKOro CTaTyca NalMeHTKK, npueMa
aHTMOMOTMKOB W YCNOBUIA BLINONHEHUS ONepaLyu, No3BoSIAeT NOBLICUTL JOCTOBEPHOCTL NPOrHO3a As NPUHATUSA PaLMOHab-
HbIX TEpPaNeBTUYECKMX PELLEHMIA.

KnioueBble cnoBa: 3HAOMETPUT MOC/IE KecapeBa CeYeHMs; NONMPE3NCTEHTHbIE BO3DYAMUTENM; OLEHKA PUCKOB; KOMOPOUAHOCTb;
KyMyNATUBHAA LKana penTuHra 3aboneBaHmii; aKyLuepcTBo.
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BACKGROUND: In obstetrics, there are no systems or scales for assessing somatic burden, predicting and choosing em-
pirical antibiotic therapy in postpartum (postoperative) pyoinflammatory complications.

AIM: The given research aims to assess the reliability and validity of the Cumulative Illness Rating Scale for Obstet-
rics (CIRS-0bs), which has been firstly modified for obstetric patients. The study is based on the inclusion of additional vari-
ables that may be used as highly informative predictors of the development of infectious complications resistant to antibiotics
following caesarean section to assess the prognosis.

MATERIALS AND METHODS: A retrospective study of 406 clinical records of obstetric patients suffering endometritis
following caesarean section and admitted to the Gynecology department of the Mariinskaya Municipal Hospital has been
carried out during the period from September 2008 to September 2020. Multivariate regression analysis allowed to establish
a number of indicators characterized by a high predictive value in relation to the unfavorable course of postpartum infections
and the isolation of multidrug-resistant pathogens in patients with aggravated somatic status. The most significant factors
have been included in the variant of the cumulative comorbidity index (CIRS-0bs), which was firstly modified by the authors
for obstetric patients.

RESULTS: The most significant predictors associated with a high risk of isolating resistant and multidrug-resistant patho-
gens in the examined patients suffering endometritis include CIRS score =4 points, an emergency caesarean section in com-
bination with a prolonged labor and a period without amniotic fluid, antibiotic therapy in the third trimester of pregnancy,
as well as previous hospitalizations during pregnancy/invasive procedures or operations.

CONCLUSIONS: The CIRS-Obs scale modified for obstetric patients by including highly informative predictors and de-
veloped to assess the risk of isolating resistant and multi-resistant pathogens in obstetric patients suffering endometritis
following cesarean section in terms of a patient's somatic status, antibiotic therapy, the category of urgency and conditions of
the operation allows to increase the reliability of the prognosis to make efficient therapeutic decisions.

Keywords: endometritis following caesarean section; drug-resistant and multi-resistant patogens; risk assessment; comor-
bidity; cumulative illness rating scale; obstetrics.
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OPUTVHATTBHOE VICCTTELOBAHVE

BACKGROUND

The comorbidity of primary extragenital diseases and
postpartum infection is recognized by many experts [1-3];
however, a limited number of studies have been published
on this issue. Of which, one revealed that chronic somatic
pathology can be considered a predictor of a negative
prognosis for the development of postpartum infectious
complications due to the high risk of carrying antibiotic-
resistant microflora [4]. To optimize the use of antimicrobials
in obstetrics, as well as for effective treatment and
prevention of postpartum infection, etiotropic therapy should
be planned based on the predictors of infection in patients
with multidrug-resistant strains.

Until now, systems or scales in obstetrics that assess
somatic load and predict, and choose empirical treatment
in puerperas with postpartum (postoperative) purulent-
inflammatory complications (PPIC) are unavailable.
Puerperal infection is associated with multiple etiologies,
thus the national obstetrician-gynecological associations of
most countries have adopted a routine de-escalation strategy
for choosing an empiric antimicrobial treatment regimen.
Following this strategy, the therapy was started with an
antibiotic (@ combination of antibiotics) that covered the range
of suspected infectious agents as widely as possible, which
led to a globally increased level of antibiotic resistance in
hospitalized patients [5].

The list of recommended antibiotics by the federal
clinical protocol for septic complications in obstetrics [6]
and the clinical guidelines for postpartum endometritis of
the Russian Society of Obstetricians and Gynecologists [7]
are not detailed. An algorithm for choosing an antibiotic
with an aggravated somatic background and resistance
of infectious agents to broad-spectrum antibacterial
drugs has not been proposed either. To date, these are
the only specific approved documents in Russia that
determine the PPIC treatment approach. As evidenced
by our clinical experience and scientific literature,
the approach of routine empirical de-escalation therapy is
not justified [5, 8].

Individual risk prediction of PPIC is an urgent problem
in obstetrics. Its promising solution is the stratification of
pregnant women and puerperas depending on the level of
risk of PPIC based on the analysis of highly informative
predictors.

Recent studies have increasingly considered comorbidity
as the cause of the development of antibiotic-resistant
bacterial infections [9]. A high degree of comorbidity
aggravates PPIC and increases the risk of clinical failure
when prescribing empiric antimicrobial chemotherapy [4].
Thus, extragenital diseases are considered as promising
predictors of an unfavorable prognosis for the course of
endometritis after cesarean section.

Tom 13, Ne 3, 2021
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Patient conditions are often expressed as indexes
to be included in various predictive models for making
rational therapeutic decisions. Adapted variants of
the comorbidity index, such as the Charlson comorbidity
index (CCI), Kaplan—Feinstein (KF), and the BT Bateman
maternal comorbidity indexes, are most often used as
a tool for monitoring, predicting, and assessing the impact
of comorbidity. However, according to our earlier studies,
the risk factors included in these scales are unspecific
to the obstetric profile. The Cumulative Illness Rating
Scale (CIRS), which is more effective and representative in
determining the nosological forms of concomitant diseases
in obstetric patients, has not been validated for puerperas
with PPIC, which necessitates its reliability assessment.
CIRS helps to determine the severity and the number
of common concomitant somatic diseases in a patient,
regardless of his age, and make a prognosis for a variety
of nosologies [10]. A tool is required for the rational
stratification of puerperas with PPIC into therapeutic
groups with the inclusion of predictors of the carriage
of multidrug-resistant pathogens for antibiotic therapy
personification.

This study aimed to evaluate the reliability of
the CIRS for Obstetrics (CIRS-Obs) modified for obstetric
patients for the first time, in which highly informative
predictors of the development of infectious complications
after cesarean section were included, which were resistant
to antibiotics.

MATERIALS AND METHODS

This retrospective study included 406 case histories
of puerperas with endometritis after the cesarean section
that are hospitalized in the gynecological department of
the City Mariinsky Hospital from September 2008 to Sep-
tember 2020.

The study included patients who are diagnosed
with postpartum endometritis following the criteria of
the Russian Society of Obstetricians and Gynecologists as
follows [7]:

+ hyperthermia of >38°C starting from day 2 postoperative
(the puerperal period of up to 30 days);

+ purulent discharge from the genital tract with sanious
odor;

« pelvic pain and/or uterine tenderness on examination;

« uterine subinvolution;

« microbiological confirmation (determination of an etio-
logically significant infectious agent in the uterine cavity
using cultural or non-cultural methods).

The exclusion criteria were the condition after vaginal
delivery and the insufficient possibility of additional
examination of the primary medical documentation (copies
and extracts), labor and delivery record, and prenatal record.
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Clinical assessment of the state of puerperas at admission
was performed by case follow-up according to the industry-
standard protocol [11] and the determination of subjective
and objective symptoms, as well as data from external
and internal obstetric studies. The general clinical methods
(analyses of the peripheral blood and urine composition,
coagulogram, and biochemical analysis of blood plasma)
were used. The level of biomarkers in the blood serum
(C-reactive protein and procalcitonin) was determined. All
patients underwent echographic examination of the pelvic
organs over time. A hysteroscopy was performed as
necessary.

Some cases used additional research methods (magnetic
resonance, X-ray, etc.) in the presence of indications. In all
patients, the results of microbiological examination of
the metroaspirate were analyzed to identify the presence of
antibiotic-resistant microorganisms.

Information about the comorbid status of patients was
obtained by retrospective analysis of the primary medical
records, discharge summaries, results of clinical and
laboratory examinations, and consultations of specialized
professionals. Based on the obtained data, reliable patient-
dependent risk factors for the carriage of multidrug-resistant
microorganisms were identified using multivariate regression
analysis, their negative predictive value for the postpartum
(postoperative) period was determined, and they were
considered as additional variables for CIRS-0bs.

The impact of concomitant diseases that complicate
the postpartum (postoperative) period was assessed
using CIRS, which reflected a greater number of nosological
forms that affect the course and outcome of postpartum
infection than the CCI, KF, and BT Bateman indices (11.4 + 0.6;
2.7+0.4,8.2+0.3, and 6.8 + 0.8, respectively).

Multivariate regression analysis was used to identify
the predictors of an unfavorable course of PPIC and the iso-
lation of multidrug-resistant pathogens in patients with ag-
gravated somatic status. The most significant prognostic are
included in CIRS-0bs.

A comparative analysis of the significance between
the CIRS and CIRS-Obs scales in predicting the develop-
ment of PPIC and the isolation of multi-resistant infec-
tious agents from the metroaspirate was performed to
select the optimal tool for controlling the comorbidity in
patients with endometritis after cesarean section. Based
on the final average score, the patients were distributed
into groups of negative (high risk multi-resistant pathogens
isolation) and favorable (low and standard risks) prog-
noses.

The statistical data analysis was performed using
the Microsoft Excel and Statistica 10.0 software package.
Qualitative characteristics were calculated as a percentage
and quantitative indicators were presented as median, as
well as upper and lower quartiles.
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A correlation analysis with the calculation of the Spearman
correlation coefficient was used to search for the relationship
between the course of endometritis and the presence of its
antibiotic-resistant pathogens.

A multivariate regression analysis was performed to
identify the predictors of the development of postoperative
endometritis in puerperas with comorbidity caused by
antibiotic-resistant pathogens. The significance of predictive
capabilities of the CIRS-Obs scale was determined using
the receiver operating characteristic (ROC) curves.

When assessing the statistical significance of differences,
a threshold value of p = 0.05 was used.

RESULTS AND DISCUSSION

Table 1 presents the data from the case histories
of patients that are significant for assessing the comor-
bidity.

The mean age of patients was 32.4 + 0.6 years. The pre-
dominance of puerperas of late reproductive age (68.7%)
determined the high frequency of detecting the primary and
secondary extragenital pathologies (53% and 43.1%, respec-
tively).

In the structure of extragenital diseases in patients,
the blood pathology (anemia of various origins and heredi-
tary thrombophilia) ranks first (69.9%), as well as diseases
of the endocrine (58.4%), urinary (56.5%), cardiovascu-
lar (36.6%), respiratory (30.1%), musculoskeletal (20.8%),
and digestive (19%) systems (Fig. 1).

The clinical follow-up analysis revealed that endometritis
after cesarean section, as a rule, has a subclinical form
(54.2%) with a late manifestation of symptoms, while
mild and moderate disease severity is more often noted
(67.2% and 21.4%, respectively). Of puerperas, 3.5% had
uterine suture failure and secondary obstetric peritonitis,
and 2% had sepsis.

Correlation analysis of the clinical course of endometritis
and the treatment outcomes of the examined puerperas
revealed that the isolation of multi-resistant pathogens of
endometritis was statistically significantly associated with
the main signs of its unfavorable course and poor prognosis,
namely infection generalization and panhysterectomy
(Table 2).

Antibiotic resistance of endometritis pathogens is as-
sociated with worse treatment outcomes, as evidenced by
a statistically significant correlation of these pathogens
with an increased duration of antibiotic therapy, duration
of hospital stay, the frequency of transfers to an observa-
tional hospital, and the need to change the antimicrobial
drug.

Each pregnant woman who enters for delivery should
be stratified by the risk of carrying multidrug-resistant
pathogens to personalize the treatment of endometritis after

DOI: https://dol.org/10.17816/mechnikov/ 7927
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Table 1. The main clinical and epidemiological characteristics of parturient females with endometritis after cesarean section in the
comorbidity assessment

Tabnuua 1. OcHOBHblE KIMHUKO-3MKUAEMMONOTMYECKNE XapaKTePUCTUKN POAUITBbHUL, C 3HAOMETPUTOM NocCie KecapeBa cevyeHus,
BKJ1IOYEHHbIX B OLIEHKY KOM0p6VIJJ,HOCTVI

Data of patients’ medical records Number of patients ?f‘epgtriz'::;ti%
Age:
* reproductive (17-34 years old) 127 31.3
« late reproductive (35-49 years old) 279 68.7
Clinical classification of endometritis:
« classic form 43 10.6
« subclinical form 220 54.2
« abortive form 143 35.2
Endometritis severity:
* mild 272 67
 moderate 87 21.4
* severe 47 1.6

Complicated forms of endometritis:

« surgical site infection 77 18.9
« secondary obstetric peritonitis 14 35
* sepsis 8 2
Extragenital diseases:

* primary 215 53
« secondary 175 43.1
Surgeries or invasive manipulations 12 216
Isolation from lochia of antibiotic-resistant and multi-resistant 14 28.1

microorganisms

UCTeMbI, BOBJIEYEHHbIE B NATO/IOrM4eCKMK npouecc

Digestive / MuwweBapuTensHas
Musculoskeletal / OnopHo-aBuratenbHas
Respiratory / PecnupatopHast
Cardiovascular / CepaedHo-cocyamcras
Urinary / MoueBblgenuTenbHas
Endocrine / 3HAOKpUHHasA

Hematological / lemaTonoruyeckas
0 10 20 30 40 50 60 70 80%

Systems involved in the pathological process

C

Fig. 1. Structure and frequency of involved systems in postpartum women with endometritis after caesarean section according to the
cumulative disease rating scale

Puc. 1. BoBneyeHne pasnmyHbIx CMCTEM OPraHoOB B NAToOfIOMMYECKWIA MPOLLECC B COOTBETCTBUM C KYMYNATUBHOM LUKasOoW penTuHra 3abo-
NeBaHui

cesarean section, with an appropriate choice of antibiotic. This Correlation analysis showed a moderate statistically sig-
approach will help the timely identification of the category  nificant correlation between the CIRS index value and the iso-
of puerperas with a high risk of carrying antibiotic-resistant  lation frequency of multidrug-resistant strains (r = 0.562;
strains and prescribe timely adequate etiotropic treatment  p < 0.001). At the next stage of the analysis, statistically
with reserve drugs to them. significant differences in the CIRS scale levels were revealed

DOI: https://dol.org/10.17816/mechnikov/ 7927
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Table 2. Data on the relationships between the characteristics of the clinical course of endometritis after cesarean section with the

probability of isolating multidrug-resistant pathogens

Tabnuua 2. Pe3yanaTb| MOMCKa B3aMMOCBA3N MeX Ay XapaKTepUCTUKaMn KIIMHNYeCKOro Te4eHnAa aHAOMeTpUTa nocsie Kecapesa cedeHus

1 BEPOATHOCTbIO BblAeNIeHUA ero NoJIMpPe3UCTEHTHbIX B036y}J,VITEJ'IEVI

Characteristics of the clinical course of endometritis

Probability of isolation
of multidrug-resistant pathogens

after cesarean section Spearman

correlation coefficient p-value
Total duration of etiotropic treatment 0.382 0.011
Change in antimicrobial chemotherapy drug 0.422 0.009
Transfer to an observation hospital (insufficient effect from 0.517 0.003
conservative treatment)
Generalization of infection 0.625 <0.001
Oothecohysterectomy 0.489 0.016
Long-term hospitalization 0.446 0.06

with a discriminating value of the cumulative index (4 points)
and were calculated to stratify puerperas with postopera-
tive endometritis into groups of favorable and poor prognosis
(Fig. 2).

The median CIRS index value in all patients was 3.3 points
(range 1-8 points). Of them, 20.4% have no comorbidity
(0-1 points), and resistant pathogens were not detected,
which confirms the great importance of a compromised
somatic background for the development of antibiotic-
resistant postpartum infection.

The isolation of antibiotic-resistant microflora was
recorded with an index of >4 points in all patients, 4 points
in 70.7% of patients, 3 points in 35.1%, and 2 points
in 4.1%. Patients with a cumulative index of 4 points and
higher constituted a high risk group for a poor prognosis

w ol
| 1 \
N O~ oo

Points / Bannbl

I
o
0 10 20 30 40 50 60
Resistant and multi-resistant pathogens
Pe3ucTeHTHbIE M NOAMPE3NUCTEHTHBIE BO3DYAUTEM

B “Wild" strains
«[Mkne» WTaMMmbl

—_
|

70%

Fig. 2. Distribution of the patients by the levels of the cumulative
illness rating scale (CIRS) according to the proportion of resistant
and multidrug-resistant pathogens isolated from lochia

Puc. 2. PacnpegeneHne NauMeHTOK MO YPOBHAM KyMYNATUBHOM
LWKanbl perTuHra 3abonesanuii (CIRS) B cooTBeTCTBMM C ponewt
M30/IMPOBaHHbIX M3 JIOXUIA PE3UCTEHTHBIX M MONMPE3NCTEHTHBIX
Bo3byauTenei

of complications (95 puerperas, 23.4%), and those with

an index of <4 points constituted a low-risk group

(311 puerperas, 76.6%).

A comparative analysis showed a severe course of en-
dometritis with generalized infection in group 1, which was
statistically significantly more common than in group 2
(58.7% and 5.1%, respectively; p < 0.05), as well as the iso-
lation of antibiotic-resistant pathogens (87.4% and 12.6%, re-
spectively, p < 0.05). Thus, the formed risk groups differ from
each other in terms of the main prognostic characteristics of
the disease course.

Using multivariate regression analysis, we estab-
lished several indicators with high prognostic signifi-
cance with the development of postoperative endometri-
tis caused by antibiotic-resistant pathogens in puerperas
with comorbid pathology. These indicators are included
in CIRS-0bs.

The most significant associated factors with the develop-
ment of antibiotic-resistant PPIC were the following:

« CIRS score of =4 points (odds ratio [OR]: 2.67; 95% confi-
dence interval [Cl]: 2.19-3.86);

+ emergency cesarean section combined with a long rupture
to delivery interval (=12 h) and prolonged preoperative
labor (=10 h) (OR: 3.16; 95% Cl: 2.28-4.81);

« the use of antibiotic therapy in trimester Ill or after
cesarean section (OR: 2.90; 95% CI: 2.25-5.08);

« hospitalization during pregnancy (including day patient
facility), invasive procedures, or surgeries (OR: 3.26;
95% Cl: 2.62-4.74).

According to the OR and predictive weight, a score was
assigned to each predictor, thus 0 points indicated no risk of
antibiotic-resistant infection, 1 point indicated standard risk,
and 2 points indicated high risk. Table 3 presents the results
of the final multivariate model with predictive parameters
included in CIRS-0bs.

DOI: https://dol.org/10.17816/mechnikov/ 7927
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Table 3. Multivariate regression analysis of predictors for the development of pyoinflammatory complications after cesarean section,

of which the causative agents are resistant to antibiotics

Ta6nuua 3. MHorodaKTopHbIA perpeccoHHbI aHann3 NPeauKTOPOB PasBUTUS THOMHO-BOCMANMTENbHBIX OCIIOMHEHHIA MocNe KecapeBa

ceyeHusd, BO36WJ,VITEJ'IVI KOTOpbIX yCTOVI'-IVIBbI K aHTMBMOTMKaM

Number Multivariate
Prognostic parameter of patients regression analysis Score
(percentage, %) OR 95% CI p-value

CIRS scale index:
« 0-1 point 83 (20.4) 1.68 1.36-1.98 0.029 0
* 2-3 points 228 (56.2) 2.12 1.76-2.89 0.015 1
* >4 points 95 (23.4) 2.67 2.19-3.86 <0.001 2
Cesarean section:
« elective/emergency (intact amniotic sac, absence 118 (29.1) 1.85 1.22-2.18 0.002 0

of birth contraction)
« emergency (labor activity <10 h/untimely amenorrhea) 71 (17.5) 2.75 1.77-3.67 0.0m 1
« emergency (prolonged labor activity =10 h/rupture to

delivery interval =12 h) 217 (53.4) 3.16 2.28-4.81 <0.001 2
Antibacterial therapy:
« absent during pregnancy 166 (40.9) 2.06 1.58-2.79 0.037 0
« in trimesters | and |l 153 (37.6) 2.45 2.03-3.36 <0.001 1
« in trimester Il (after cesarean section) 87 (21.5) 2.90 2.25-5.08 0.019 2
Hospitalizations and invasive procedures
« absent during pregnancy 127 (31.2) 1.97 1.26-2.80 0.007 0
« hospitalizations in trimesters | and I 175 (43.1) 2.82 2.16-3.71 0.021 1
« hospitalizations in trimester |lI 104 (25.7) 3.26 2.62-4.74 0.004 2

Note: OR — odds ratio; CI — confidence interval.

Further, all patients were stratified into groups according
to CIRS-0bs, thus 0-1 points indicated no risk of an antibiotic-
resistant infection (125; 30.7% of puerperas), 2-3 points with
a standard risk (215; 53.0 % of puerperas), and 4 points or
more with high risk (66; 16.3% of puerperas).

Group 1 mainly included patients without somatic pa-
thology with an elective cesarian section in the complete
absence of inpatient healthcare system contact, a history
of antibiotic therapy, and preferential isolation of highly
sensitive pathogens. In group 2, a cesarean section was
performed for emergency indications; hospitalizations
and antibiotics were recorded in the first half of preg-
nancy due to a compromised somatic background; and
pathogens resistant to antibiotics were isolated in sig-
nificant amounts from lochia. For puerperas of group 3,
the use of standard schemes for the prevention and
treatment of endometritis was associated with clinical
failure (Fig. 3).

The probability of infection with antibiotic-resistant
strains is based on our proposed stratification principle.
It is this indicator that affects the efficiency of antimicrobial
treatment of endometritis (Table 2). The division of patients
into prognostic groups according to the value of the CIRS-0bs
index exceeds the results of CIRS in terms of the severity of
selection (Fig. 2, 3).

Using CIRS-Obs, a special group of puerperas was
identified with the lowest risk of developing an antibiotic-
resistant postpartum bacterial infection. A retrospective
result analysis of an in vitro study revealed the lowest
resistance of pathogens of postoperative endometritis

Groups / Tpynnbl
N

0 10 20 30 40 50

Resistant and multi-resistant pathogens

PesucTeHTHbIE M NonMpesncTeHTHbIe BO30yauTeNu
B “Wild" strains

«[MKkne» WramMMmbl

60 %

Fig. 3. The ratio of antibiotic-resistant phenotypes causative
agents of endometritis and CIRS-Obs indices: 0-1 points —
1%t group (no risk of developing an infection resistant to antibiotics);
2-3 points — group 2 (standard risk) and =4 points — group
3 (high risk)

Puc. 3. CootHoweHne ¢eHOTUNOB aHTMOMOTUKOPE3UCTEHTHBIX
B036yauTeneid aHgoMeTputa u uHgexcos CIRS-Obs: 0-1 6ann —
1-5 rpynna (oTcyTCTBUE pUCKA Pa3BUTUS MHDEKLMK, PE3UCTEHTHON
K aHTUOMOTUKaM); 2-3 banna — 2-2 rpynna (CTaHAAPTHbIA PUCK)
U >4 6annam — 3-4 rpynna (BbICOKUN PUCK)
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Fig. 4. ROC-curve of modification of the Cumulative Illness Rating
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Puc. 4. ROC-kpuBas MoambrKaLmn KyMyNATUBHOM LUKafbl PEATUH-
ra 3abonesatuii (CIRS-0bs)

to antimicrobial drugs in this group recommended by
the federal clinical protocol for septic complications in
obstetrics [6] and clinical guidelines for postpartum endo-
metritis of the Russian Society of Obstetricians and Gyne-
cologists [7] for the prevention and treatment of postpar-
tum infection.

ROC curves were generated to confirm further
the significance of the CIRS-0bs predictive characteristics.
With their use, the dependence of the proportion of false-
negative diagnostic results on true positives can be calculated
in the prognosis of the event under study (in the case of
our study, the isolation of resistant and multi-resistant
pathogens).

The area under the ROC curve (an indicator of
the probability of a correct conclusion) is 0.903 (95% Cl:
0.862-0.949; p=10.006), and the levels of sensitivity
and specificity are close to 100%, which indicates a high
diagnostic and prognostic significance of CIRS-0bs (Fig. 4).
The ROC curve does not cross the diagonal of a completely
uninformative test.

For a comparative analysis of the prognostic value
bridges between the CIRS-0bs scales and its prototype CIRS
we built ROC-curve of CIRS (Fig. 5).

The study results confirm that the new predictive
model significantly outperforms the CIRS scale in terms of
diagnostic accuracy. The area under the CIRS ROC curve was
0.794 (95% Cl: 0.682-0.832; p < 0.001).

The CIRS-Obs scale that we proposed in terms of
the level of prognostic significance for assessing the risk
of infection with antibiotic-resistant pathogens significantly
exceeds its prototype, where x? = 47.33 (CIRS-Obs) versus
X% =30.19 (CIRS) (p < 0.001). CIRS-Obs can be recommend-
ed for puerperas with endometritis after cesarean section
and in pregnant women at the preoperative stage to assign

DOI: https://dal.org/10
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Fig. 5. ROC-curve of the Cumulative Illness Rating Scale (CIRS)
Puc. 5. ROC-kpuBas KyMynsTMBHOW LUKanbl peidTuHra 3abonesa-
Huih (CIRS)

them a risk group and select the appropriate antibiotic to
personalize the PPIC antimicrobial prevention and treat-
ment.

CONCLUSIONS

1. Comorbidity statistically significantly worsens the
prognosis of the course of endometritis after cesarean
section. Higher CIRS index values are associated with
a higher risk of carrying antibiotic-resistant microflora
(r=0.562; p < 0.001).

2. The most significant associated predictors with a high
risk of isolation of resistant and multi-resistant
pathogens in patients with endometritis were CIRS
index of 4 points and higher, the emergency cesarean
section in combination with prolonged labor and a long
rupture to delivery interval, and the intake of antibiotics
in trimester Ill of pregnancy or after cesarean section,
as well as hospitalizations during pregnancy, invasive
procedures, or surgeries.

3. The CIRS-0bs scale that we developed to assess the risk
of isolation of resistant and multi-resistant pathogens
in puerperas with endometritis after cesarean section,
depending on the somatic status of the patient, antibiotic
intake, and conditions of the surgery, is used to increase
the accuracy of the prognosis for making rational
therapeutic decisions.
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