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ABSTRACT

Background. The relevance of the problem is related to the high prevalence of chronic endometritis (CE); its role in female infertility,
implantation failures during assisted reproductive technology procedures, and recurrent miscarriage; as well as the lack of a unified
strategy in the diagnosis and treatment of this pathology. The present systematic review with a meta-analysis focuses on evaluating the
impact of CE and its therapy on the outcome of in vitro fertilization. In addition, the effect of CE of various severity on the outcomes
of assisted reproductive technologies is analyzed. Objective. To analyze the effect of CE of varying severity and its treatment on the
outcomes of in vitro fertilization. Methods. Using PubMed, Medline, Scopus, Embase, ELibrary, Cochrane Central Register of Con-
trolled Trials (CENTRAL), WHO International Clinical Trials Registry, and Russian Science Citation Index, a systematic search was
conducted for articles published over the past 12 years that met the following criteria: randomized controlled trial examining the effect of
CE of varying severity on fertility and ways to treat it. The following indicators were calculated: ongoing pregnancy/live birth, clinical
pregnancy, and miscarriage rates. A total of 4145 patients (from ten studies) were included. A meta-analysis was performed using Stata
11.0 software (The Cochrane Collaboration, Oxford, UK). The heterogeneity was considered low at I? <30%, moderate at 30-50%, and
high at >50%. Results. Women with CE exhibited lower ongoing pregnancy/live birth (OR 1.97; p < 0.02) and clinical pregnancy rates
(OR 2.28; p < 0.002) as compared to women without it. CE treatment increased the ongoing pregnancy/live birth (OR 5.33; p < 0.0001)
and clinical pregnancy rates (OR 3.64; p < 0.0001). In vitro fertilization outcomes were comparable in women treated for CE and women
without CE (ongoing pregnancy/live birth rate, clinical pregnancy rate, and miscarriage rate: p < ns). Women with severe CE exhibited
lower ongoing pregnancy/live birth (OR 0.43; p < 0.003) and clinical pregnancy rates (OR 0.40; p < 0.0007). Mild CE showed no signif-
icant effect on in vitro fertilization outcomes (ongoing pregnancy/live birth rate, clinical pregnancy rate, and miscarriage rate: p < ns).
Conclusion. The conducted meta-analysis showed that CE significantly reduces the ongoing pregnancy/live birth and clinical pregnancy
rates in infertile women undergoing in vitro fertilization. Noteworthy is that antimicrobial therapy in such patients improves the results
of assisted reproductive technologies, which are comparable to those of patients without CE. The negative impact of this pathology on the
implantation capacity of the endometrium is most often observed in the severe form, while its mild form has virtually no effect on the in
vitro fertilization outcome.
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AHHOTALIUA

BBenenne. AKTyalbHOCTB IPOOJIEMBI CBsI3aHA C BBICOKOI pacrpoCTPaHEHHOCTHIO XPOHHUYECKOTO YHIOMETPUTA, €r0 POJIBIO B JKEHCKOM
HHQEPTHIBHOCTH, HeylauaX UMIUIAHTAIlMH IPU IPOBEACHUH MPOIEYP BCIIOMOTaTEIbHBIX PEIPOIYKTHBHBIX TEXHOJIOTUI M MPUBEIYHOM
HEBBIHAITMBAHUN OEPEMEHHOCTH, a TAK)KE OTCYTCTBHHU INHON CTPATETH B JHATHOCTHUKE U JICUCHHUH JaHHOM MTAaTOJIOTHH. DTOT CUCTEMaTH-
YecKHi 0030p ¢ METaaHAIM30M ITOCBSIIEH OIIEHKE BIUSIHUS XPOHUYECKOT0 SHIOMETPHTA M €r0 TepaIluK Ha NCXO/ IKCTPAKOPIOPaIEHOTO
oriofoTBopeHus. Takyke ObLI MPOBECH aHAIN3 BIUSHUS XPOHUYECKOTO YHJIOMETPUTA Pa3IHUHBIX CTEIICHEH TSIKECTH Ha MCXOJBI BCIIO-
MOTaTeIbHBIX PENPOIYyKTUBHBIX TeXHOIOrHil. LleIb necae10BaHusI — aHAJIN3 BINSHUS XPOHUYIECKOT0 SHIOMETPUTA PA3INIHON CTEIIEH!
TSDKECTH U €T0 JICUCHHSI Ha HCXOJIbI 9KCTPAaKOPIOpPaIbHOro oriogoTBopeHus. Metoanl. C momomnibio mouckoBsIx cucteM PubMed, Medline,
Scopus, Embase, ELibrary, Cochrane Central Register of Controlled Trials (CENTRAL), MexxayHapoaHoro peectpa KIMHHYECKHX HCIIBI-
TaHuit BceMupHOll opraHu3anuy 31paBooXpaHeH s, HAI[MOHAIBHOH OnbInorpadmaeckoil 6a3bl JTaHHBIX HAyYHOTO U THPOBAHUS OBLI ITPO-
BE/ICH CHCTEeMaTHIECKUIT JINTepaTypHBII MOKCK 3a TTocieJHIe 12 JIeT cTaTel, 0TBEYaIOINX CIeYONINM KPUTEPUSIM: PaHIOMH3HPOBAaHHOE
KOHTPOJIMPYEMOE MCCIICAOBAHNE BIUSHUS XPOHUYECKOTO SHAOMETPUTA PAa3IMYHOI CTENEHH TSDKECTH Ha (epTHIIBHOCTh U CHOCOOBI ero
neyeHns. PaccyuTaHbl Moka3aTesy: 4acToTa IIpoJoDKaronieiicss 0epeMeHHOCTH/POXKIAEMOCTH, YaCTOTa KIIMHNYECKOH OEpeMEHHOCTH 1 Ya-
cTOTa BBIKHMBIIIEH. BritoueHo B o6mielt ciioxxHocTH 4145 nannueHToB (U3 AECSATH MCCleNoBaHU). MeTaaHaJIn3 BHIITOIHSIICS C OMOIIBIO
npukiaaabix nporpamm Stata 11.0 (The Cochrane Collaboration, Oxcdopn, BenukoOputanusi). OlieHKa CTeeHH HEOTHOPOTHOCTH: CUUTA-
nack HU3Ko# mpu P < 30%, ymepenHoit — 30—50 %, Bbicokoit — >50%. Pe3yabrarsl. JKeHIIMHBI ¢ XPOHUYECKHM 3HAOMETPHTOM HMEIH
OoJiee HU3KYIO YacTOTY NpojoiDkatomeiics: 6epemenHocT/poxaaemocts (OR 1,97; p = 0,02) n yacrory kinHn4eckoi 6epemennoctr (OR
2,28; p = 0,002) o cpaBHEHHIO C KEHITHHAMU Oe3 Hero. l31edyeHre XpOHHUECKOTo YHIOMETPUTA YBEINYHIIO YACTOTY HPOJIOJIKAIOIIEHCS
oepemennocTu/pokaaemoct (OR 5,33; p <0,0001) u wactoTy kauHUYeckoit 6epemenHoctr (OR 3,64; p = 0,0001). Pe3ynbraTsl 3KCTpaKop-
MOPAJILHOTO OILUIOJJOTBOPEHUS OBUIHM COMOCTAaBUMBI MEXAY KEHIINHAMH I10CJIe TePallui XPOHHYECKOT0 SHAOMETPHUTA U JKEHIUHAMHU Oe3
Hero (4acToTa IMPOJOIDKAIONIEHCs] OepEeMEHHOCTH/POXKIAeMOCTH, YaCTOTa KIMHIYECKOH OEPEeMEHHOCTH U 4acTOTa BEIKUABIIICH: p = ns).
JKeHIIMHEI ¢ TSIKEOH CTEIeHbI0 XPOHNYECKOT0 SHIOMETPHTA HMEIH 0oJiee HU3KYIO YaCTOTY IMPOJOJDKAIOIIEHCs: GepeMeHHOCTH/poKaae-
moctr (OR 0,43; p = 0,003) u wactoty knuanueckoir 6epemernnoctu (OR 0,40; p = 0,0007). Jlerkas CTENeHb XPOHHYECKOT'O SHJIOMETPUTA
He IEMOHCTPHPOBAJIa CYIIECTBEHHOTO BIMSHUS Ha HCXO/IBI IKCTPAKOPIIOPATEHOTO OIUIOAOTBOPEHHS (4acTOTA IPOJOIDKAIONIEHCs OepeMeH-
HOCTH/POKIaEMOCTH, YaCTOTa KJIMHUYECKOW OEpEeMEHHOCTH M YacTOTa BBIKHJBINICH: p = ns). 3akiaiodenne. [IpoBeneHHbINH MeTaaHaIn3
MI0Ka3aJl, YTO XPOHUYECKUH IHJIOMETPUT 3HAYUTEIHHO CHIIKAET YaCTOTY MPOOJDKaloIIeiicss 0epeMEeHHOCTH/POXKAaEMOCTH H YaCTOTY KJIH-
HUYECKOH OEpeMEHHOCTH y WHQEPTIIIBHBIX KEHIIHH, TPOXOASIIUX IPOLEay Py SKCTPAKOPIIOPAIEHOIO OILUIONOTBOPEHUs. BaxHo oT™e-
THTB, YTO AaHTHOAKTEpUAJIbHAS TEPAINs TAKUX MAllMEHTOK CIIOCOOCTBYET yIyUIIEHUIO Pe3yIbTaTOB BCIIOMOTaTeIBHBIX PEIPOIYKTHBHBIX
TEXHOJIOT'HH, COIIOCTaBUMBIX C pe3yJIbTaTaMH IMAMEHTOK 0e3 XpOHUYECKOro PHAOMETpHUTa. HeraTuBHOE BIMSHHE ATOH NAaTOJIOIMH HA UM-
IIJTAHTAI[HOHHBIE CBOWCTBA YHAOMETpPHUs HanOoJee YacTo MPOSBISIETCS IIPU €€ TSHKEJIOM TEUEHHH, TOTa KakK Jierkast popma MpakTHIecKH
He BIIMSIET Ha YCIIeX 3KCTPAaKOPIOPATIBLHOTO OIUIOJOTBOPEHUSI.

KJIFOUEBBIE CJIOBA: xpoHHYeCKUi SHIOMETPHT, OECIIIIOANE, TIOBTOPHBIC HEYAa4l HMILIAHTAI[UH, SKCTPAKOPIOPAIBEHOE OTLIO0TBO-
peHwue, mIa3MaTHIeCKHe KIeTKH, IMMYHOTHCTOXUMUSI, THCTEPOCKOIIHS
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INTRODUCTION

The currently accepted definition of chronic endometritis
(CE) was given in 2018 by I. Moreno, E. Cicinelli, et al.: a
chronic inflammation of the endometrium caused by its ab-
normal microbiome [1]. Recent years have seen an increasing
interest in this pathology, primarily due to its presumed role
in infertility, recurrent miscarriage, and recurrent implantation
failure (RIF) during in vitro fertilization (IVF) procedures [2—
10]. It is noted that the prevalence of CE exceeds 30% in these
conditions [11-14].

A variety of theories are available to explain the CE-relat-
ed reduction in the implantation capacity of the endometrium
[15-20] — activation of local inflammatory processes with
altered secretion of cytokines and chemokines [19, 21-25];
abnormal leukocytic infiltration, decidualization, and vascu-
larization in the uterine cavity mucosa [13, 19, 23, 24, 26, 27,
29, 30]; altered uterine contractility [16, 28]. Although these
theories clearly reflect some features of CE pathogenesis,
the current evidence for a correlation between this pathology
and implantation defects is often based on data from studies
that are not without their limitations, such as heterogencous
sampling and questionable diagnostic criteria for CE [31, 32].
Therefore, the scientific community remains divided between
those who are for and against recognizing CE as the real cause
of female infertility.

One of the most frequently asked questions regarding CE
is the methodology used to diagnose it. Hysteroscopy has
sufficient sensitivity; however, it is highly dependent on
the technician [33—35]. Therefore, the current gold standard
for CE diagnosis is the detection of plasma cells (PCs) in
endometrial biopsy material [36-38]. The number of PCs
required to diagnose CE remains a matter of discussion
[38, 39].

In this systematic review involving a meta-analysis, we ex-
amined scientific and clinical studies of infertile women with
repeated IVF failures; specifically, we studied the role of CE in
reducing IVF effectiveness, evaluated the impact of CE treat-
ment on IVF outcomes, and analyzed the propensity to im-
plantation impairment depending on CE severity (determined
by plasma cell infiltration).

The article aims to analyze the effect of chronic endometri-
tis of varying severity and its treatment on the outcomes of in
vitro fertilization.

METHODS
Study design

The systematic review with meta-analysis was reported in
line with the Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) guidelines [40].

Eligibility criteria

The evaluation of studies for compliance with the inclusion
criteria was conducted in three stages: evaluation of the title,
abstract, and full text of the article.

Inclusion criteria

All studies (experimental and observational) evaluating
the impact of chronic endometritis on the outcome of in vitro
fertilization.

Exclusion criteria

Studies that include patients with recurrent miscarriage;
evaluate spontaneous conception rate in women with CE;
evaluate other types of endometrial inflammation (acute, sub-
acute, or tuberculous endometritis).

Diagnostic criteria

Chronic endometritis was defined as the presence of at
least one endometrial stromal plasma cell in the entire sec-
tion; immunohistochemical analysis was used as an evaluation
method for CD138+ cells (syndecan-1 staining). Severe CE
was defined as the presence of >5 PCs in the endometrial tissue
per HPF, while the mild form was defined as the presence of
1-4 PCs per HPF.

The following comparisons were made: 1) CE patients vs
non-CE patients (with normal endometrial histology); 2) pa-
tients with CE (untreated or persistent after antibiotic therapy)
vs treated CE, i.e., following antibiotic therapy (endometrial
biopsy showed no CE); 3) treated CE patients (following an-
tibiotic therapy) vs non-CE patients (with normal endometrial
histology).

Also, a comparison was conducted between CE patients,
which was defined by the number of PCs in endometrial tis-
sue: >5 PCs per HPF (severe CE) vs 1-4 PCs (mild CE). Also,
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a subgroup of patients with 1-4 PCs was compared with non-
CE patients.

Information sources

Two authors conducted an independent search for
publications in all languages across electronic databases
(PubMed, Medline, Scopus, Embase, ELibrary, Cochrane
Central Register of Controlled Trials (CENTRAL), WHO
International Clinical Trials Registry, and RSCI) that were
published between January 2010 and January 2022.

Search strategy

The search query included the following words: chronic
endometritis; infertility; endometrial plasma cells (EPC);
endometrial CD-138; hysteroscopy; in vitro fertilization (IVF);
assisted reproductive technology (ART); embryo transfer;
recurrent implantation failure (RIF). For domestic databases,
Russian equivalents for these terms were used.

Study selection

Initially, the title and abstract of potential studies were ex-
amined, and in case of insufficient information, the full text
of the article was studied. Reviews, case histories, comments,
and letters were excluded. In order to increase the transparency
of the method, we selected only randomized controlled trials
(RCTs) in human beings. The references of all found studies
were examined to identify additional, previously undiscovered
publications. Duplicate results obtained in the search across
different databases were also excluded.

Data collection

Two researchers independently examined databases and
found potentially relevant studies. Then, another reviewer as-
sessed whether the full text of the articles met the inclusion
criteria. Points at issue were resolved through discussion. For
the sake of transparency and complete reporting of the me-
ta-analysis, the search for studies was presented as a PRISMA
block diagram.

Data and generalized effect size

With the aim to establish the relationship between chron-
ic endometritis and in vitro fertilization outcomes, the me-
ta-analysis used the following indicators as primary endpoints:
ongoing pregnancy or live birth rate (per patient — OPR/
LBR), clinical pregnancy rate (per patient — CPR), and
miscarriage rate (per clinical pregnancy — MR). OPR/LBR
(“ongoing pregnancy”) — after 12 weeks of gestation; “live
birth” — birth of one or more viable children; CPR — presence
of an intrauterine gestational sac as indicated by transvaginal
ultrasound or other reliable clinical signs; MR — fetal loss
before 20 weeks of gestation expressed as mean values (M) +
standard deviations (SD).

Data retrieval and quality assessment

RCT data meeting inclusion and exclusion criteria were
obtained by the reviewers according to the predefined criteria.
Special attention was paid to data concerning severity, diag-
nostic criteria for chronic endometritis, its therapy methods,
and treatment outcomes (biochemical pregnancy, clinical
pregnancy, live birth rate, and miscarriage rate). All authors in-
dependently assessed the risk of systematic error in each study

using guidelines provided in the Cochrane Handbook for Sys-
tematic Reviews of Interventions, version 5.1.0 (www.hand-
book.cochran.org). In the course of the study, reviewers also
evaluated the randomization method; the degree of blinding
of patients, medical staff, and researchers, as well as the
availability and completeness of data on outcomes presented
by the authors.

Statistical analysis

The meta-analysis was performed using Stata 11.0 and
Review Manager (version 5.4, The Cochrane Collaboration,
2020, Oxford, UK). The study results were expressed using
an odds ratio (OR) with a 95% confidence interval (95% CI);
values of p < 0.05 were considered statistically significant.

Synthesis of results

The heterogeneity was considered low at I <30%, moderate
at 30-50%, and high at >50%. The relation [>>50% indicated
significant heterogeneity between studies and prevented reli-
ance on a combination of study results, so a random effects
model was used to summarize the effects. The random effects
model (DerSimonian & Laird method) was applied in the me-
ta-analysis [41]. The analysis of subgroups and sensitivity was
used to examine the sources of heterogeneity in the studies.
The condition was to follow the Cochrane Handbook recom-
mendations for assessing publication bias [42].

Risk of bias in individual studies

The recommendations provided in the Cochrane Handbook
for Systematic Reviews were used to assess the risk of bias in
RCTs. The following criteria were assessed: presence of rand-
omization; allocation concealment; blinding of participants and
staff; blinding of the researcher evaluating outcomes; presence
of incomplete data on outcomes; selective reporting of data;
and other risks of bias. The systematic error risk assessment
was denoted as follows: low risk — “+”’; questionable risk of
bias, as well as incompletely reported data — “?”’; high risk of
biag — “=.”

Additional analyses
No additional analyses were planned for this study.

RESULTS

Selection of studies

We conducted a search for papers published between Janu-
ary 2010 and January 2022 that met the inclusion criteria. The
search scheme is presented in Fig. 1.

After removing duplicate publications, the search yielded
1905 relevant studies; of these, 19 full-text articles that met
the eligibility criteria for this meta-analysis were selected. Af-
ter evaluating the full text, a total of ten studies in the English
language were included in this meta-analysis [6, 9, 11, 12, 14,
17, 18, 44, 45, 46]. The most important data from the ten RCTs
included in the analysis are summarized in Table 1.

Characteristics of studies included in the meta-
analysis

The studies included a total of 4145 patients. All studies
were observational: five prospective [9, 18, 43, 44, 46], five
retrospective [6, 12, 14, 17, 45], and one crossover study [11].
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Identification of studies in databases and registers

Records deleted prior to screening (n = 10):

« duplicate records are deleted (n = 10)

The record was excluded based on the title (n = 1818)

and summary review (n = 72)

Full-text articles were excluded (n = 9)

Fig. 1. Block diagram of the study design

Records identified in:
- Databases (n = 1915):
= *PubMed (n = 1187);
8 Medline (n = 46);
':é Scopus (n = 503);
§ *Embase (n = 50);
*Elibrary (n = 32);
eCochrane Central Register of Controlled Trials
(CENTRAL) (n = 43);
*WHO International Clinical Trials
Registry (n = 9);
eRussian Science Citation Index (n = 45)
Registers (n = 0)
—— A 4
Abstracts of scree
2 ned publications (n = 1905)
5
e
A A
— Selected articles (n = 1905)
2 L
3
%—m Full-text articles evaluated
for compliance with eligibility criteria (n = 19)
— Studies included in the quantitative
synthesis (meta-analysis) <
(n=10)
©
(<)
©
=
2 _
- Studies included
in the qualitative synthesis — <
qualitative synthesis (n = 10)

> for the following reasons:

- spontaneous conception rates in women
with CE are studied (n = 7);
- women with recurrent miscarriage are included (n = 2)

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

Puc. 1. briok-cxema au3aiitHa MpOBEICHHOT'O UCCIIEIOBAHUS

Ipumeuanue: 610K-cxema 8bINOIHEHA asmopamu (coenacro pekomenoayusim PRISMA).

Two studies compared non-CE patients with treated CE and
recurrent CE patients [18, 46]; one study compared women with
treated and recurrent CE [6]; and two studies compared non-
CE, treated CE, and infertile patients who were not tested for
CE [9, 17]. Three studies compared CE and non-CE patients
[43, 44, 45], and one compared CE, non-CE, and treated CE pa-
tients [11]. Y. Li, S. Xu et al. (2021) divided patients into groups
according to the number of plasma cells (0, 1, 3, 4, and >5 per

HPF) and compared pregnancy outcomes in women with <5
and >5 CD138+ cells [12]. Also on the basis of PC count, Y.
Xiong et al. (2021) compared pregnancy outcomes in patients
with different CD138+ counts and recurrent CE following an-
tibiotic therapy [14]. As the main criteria of CE recovery, T.M.
Motovilova et al. chose sonographic markers—increase in en-
dometrial thickness and blood flow change (resistance index,
RI) in radial, spiral, and basal uterine arteries [43].

Ky06anckuit Hay4dHbIi MenunnHCKui BecTHUK / Kuban Scientific Medical Bulletin 19

2023 | Tom 30 | Ne 5| 15-40



OB30PbI / REVIEWS

(8 = ) £sdoiq mo
Ksdoiq Te1rowopus ou :
181 KD : : Suriojruow [oKd JAJ - uorn -yum sjuarred g pue [6]
‘syuonyed I :€ dnoin s : : :
-ueugaid Suroguo - " (7 = u) AdH 1od Kderayy onjorquiue - -onpur uonie[nao | Asdoiq jerowopus | SN ‘£.002-100C | 010Z ‘T8 1R
11 Ko e = 1199 +8€1AD 1< UuoIjeuIwexa [ed Surmor[oy y ¢¢ | ynm sjuaned ¢¢ :9[0Ld ‘oanjoadsord | Auueuy oepN
sjuaned gH-uou ;7 dnoin SO : : : :
-ueudaid [eoruro - s -13ojoydiow pue Asdoiq | [eAQLI01 914000 | YV ue Suroiopun -uojsuyor
. 01 = 1) sywan . . . sjuoned A1 816
-ed gD poreon; :1 dnoin :
2y *6¢ € *LT) vw i Asdorq [ernow s1eak > Jo aSe -
oje1 oFerireosiw - | syuoned gH-uou :g dnoin €< - S .
91RI Y1IIq JAI] - (IT 1 ‘61 <- OHBHEXS 0P J0 SKEP 06 Auin ueder L107-+10T | [¥¥] 120C
oerko 97) sjuar mm ) dnor : 0 [poigojoydiiowr pue UL IQJSUBLY - | ~Iopul paure[dxaun - ‘aanjoadsord ‘[& 30 BRI
H 90) $3 .H“ “mmw .|< D ddHOT/ F ‘Asdo1q ‘Adooso1aysAy Suizoaly pue o[9kd JAT ue Sur " 1839 itiH
-ueusgaid [eorur(o - €T +8€1AD 1<~ : ; .
) ) [eAQLI}OI 9)K000 | -o031opun sjuaned ¢g
“UOLIDILIO O} 0} SUIPIOJO. | (BLIILIO INOJ
arex Ko (rp HlS L Suriojuow J[oKd JAJ - 2K ALIST BUIYD
} | sIe0 8€1dD 1< :¢ dnoin a oy Sut P [sv] 610
ueudaid [eorurd 10 JdH Iod 90 UOJBUIWIEXD [BD 8107-910C ;
9rex uonejuerdur - (L6 =) +8€1AD 1< -13ojoydiow pue Asdoiq -0B19pun SIEAA €T ‘oAnoadsonial [B 10 Ued
: : S[199 8€1AD > :1 dnoin : : pade syuoned 4] :
(g6 =) s
oJeI Y1IIq QAI] - ARAS AL ISIY :€ dnoiny Furiojruow 9[oKd JAJ - skep je Jojsuvy - SIBAA ()f> JO 93¢ -
: : ‘(co1 = ) s ‘sok1quid 7—1 - Koxany, .
ajer Ao : AdH 1od Adexay onoiquue - ) (d1d T€Q) 219K . (1] 1202 TR
syuaryed g)-ou 1z dnoip _ ‘uony 6102-910C
-ueugoid [eorur|o - T 199 +8€1AD 1< UOJBUIWIEX [BD ; AAT ue Suro3iopun . 10 Seprmwaq
oje1 uonejuerdur - 61 = 1 -13ojoydiow pue Asdoiq ~onpl HORPIIAQ sjuoryed 971 dARoadsoxal
: ‘ sjuoryed : : SUIMOI[0J Yy 9¢ :
D poyean; ;] dnoin [eASLI3AT 934000 -
o161 9T LLIBOSI - Surioyuow [oKd JAJ - | € Aep e H&mme - | s1eak (f> Jo o3e -
: : (g1 = u) syuonjed SIISNd0 D sonoiqnue - ‘soK1quud ¢= - A
91 Y)11q dAL[/AD - AT ‘ o Aren .
AD 2121 g dnoin) | ()z> 912I0SIp 10 Iy o ‘uon -1oyul paurejdxoun - . [9] s10T T®
-ueugaid Suro3uo - 2107-6002T
o121 Ko (91 = u) syuaned S[[99 [ELI}QWOPUD pUE ‘UOIJRU | -ONPUI UOIJB[NAO 9194d ornsadsord 19 1[[oUIdL)
! AD parean 1y dnoin +8€1AD S—1 -Twrexo [edr3ojoydiow 3uImor[o} 4 ¢ AA] ue SuroSiopun "
-ueudaid [eoruro - : : : :
T ‘Asdo1q ‘Ad0aso1a)sAy | [BAJLIAI 914000 syuorjed 1Y 901
CIe)
SI[nsd sdnou J10J BLIJJLID 2Inpado.I A LMD Hosnpu] Anyuno Aeak
Hnsod 9 o.wmc.:ww.. a P d P AAL urew ‘syuedonaed | ‘porrad ‘ugisaq | pue saoyiny

HMHHBLOTAIroon exuLondoryedey [ eluIQe],
SAIpN3S o) JO SONISLI}ORIRYY) ‘T 9[qRL

i Bectauk / Kuban Scientific Medical Bulletin

n Hay'lHLIfI MCIUIUHCKHU

2023 | Tom 30 | Ne 5| 15-40

Kyb6anckn

20



Lokshin V.N., Kutsenko LI, Borovikov I.O., Bulgakova V.P, Kravtsova E.I., Biryukova M.I., Borovikova O.1., Nikogda Ju.V.

Chronic endometritis and infertility — in vitro fertilization outcomes: systematic review and meta-analysis

-ueugoid [eoruro -

{911 = u) syuoned
qD parean 1y dnoin

-serd rewons
[eLjoWOpU

‘Asdo1q ‘Adooso1aysAy

(8¢ = ) sDd §< : dno1n ddH H0 10J Jusuean
ojer oferureosiwl - | (9 = u) sHJ § :g dno1in | ¢ 10d sHJ < - | SuLIOIIUOW A[OAD JAT - onjorquyue snoraad - oul
oJe1 Y1IIq QAI] - {81 = u) sDJ € : dnoin SIdH 0€ uonBUIWEXd [BOIS0] 3 ‘s189K Gf> Jo o3e - ﬁwSN.MwON [z1]

9181 KD g =u)yspDd g dnoin | 1adsHd 4—0 - | -oydiow pue Asdoiq - 9194d ‘onnadsonor 1207 18R I'T

-ueugoid [eorurpo - | (L1 = u) Dd 1 :g dnoin BLIOILID SuIyojeIoS [BLIJOWOPUD - JAT ue Surodropun :
‘(gey = u) SO 0 v dnoin | onsouerp xis syuaned o[1IoyuI 91/
UOI}BOYLI)IA
pue JATI -
oyex Koueugard (9¢ = u) syuaned Sunonuow oo JA] - o
Suro3uo - A0 porean ;) dnoin SeaIe [eW S :
9)el1 9FeLLIBOSIW - ¢ N u) -011S wopuel Adeiouy anorquue - ~onput UOHEINAO ueder [11]
' , ' v 61 = ! P Vdd - Surmor|oy 4 ¢ USWOM 9[II9JUT 88 ‘020Z-810¢ 11 ocoe
oyer Ko syuenyed g0 :g dnoin uo} 1ad s[[00 ‘ ‘ ‘ ‘Te 30 epoIny|
T _ UOIRUIWEXD [BD [BAQLI}OI 9)A000 - ‘Apnis I9A0SSOID
-ueu3aid [eaturpd - (gg =) +8E1AD < | _aor0ud 4sd “ -
8 13ojoydiow pue Asdoiq {(ww /1< Jo
+D)Y - syuoryed gH-uou 1y dnoin o215 B[] [01) 1O
-[AWNS UOI}B[NAO
(sDd Jo 1oqunu
5 3 _ A@NN = :v 3 A _
1e1 9SBLLIBOSTUI X 18103 / SO Tew | Suriojruowr 9[0Kd JA

S R syuonjed gH-uou ;) dnoin ) s <d ) < Jer ¢

YHIQ 9AI[ /AD ‘(4 — 1) syuoned ons) §7°0<Jo BIay) dnoiquue SO[IAD JAT uedef $10¢ [81]
-ueu3oid Suroguo - .Mﬁlbsog o1 dnol (IadsA) xopur UOJBUIWEXD - oo1y) 03 dn Juomiopun | —[QZ ‘MOY0Od | mww MM%W

orex Ko g01 d 5 Kyisuop o3koew [eo13ojoydiow pue oym syuaned ATy 12y aanoadsoxd e i

QUHOXIOTOd[] ‘] BIHIQR],

uonenuIuo)) ‘| 9[qeL,

21

i Bectauk / Kuban Scientific Medical Bulletin

n Hay'{HLIﬁ MCIUIUHCKHU

Ky6anckn

2023 | Tom 30 | Ne 5| 15-40



OB30PbI / REVIEWS

‘annadoswioporuo aonaurvdoudoxvduwore — ONE ‘uwnduwanwopne nnx2arnHodx — X ‘D1290rah HNUOAWOEDHO2 NNNIdhNHONAOX — [ [X
MU INUOIRNUDWEDYY — Y] ‘DUdUL 190DV DNIQHN — [N ‘24NJIv.] uonypyunjdud] jua.noday — 1y ‘(xepur Ajisuap ajlovusvid [puto.ajs [plijauopua) snduawopne souniowepru
x19Harpwodurd NUDOHWOTY IMIQHN — [(JJSHT SISApuy Q1a1diday [plijauwopusy — py Uoypnua.2ffiq Jo 12isnj) — 0 ‘BnHamvdxo)) nwndowsp pHILODUID0D DINLQDUL dNHDhaWNA] |

“uonyzI 1Y

014 Ul — A ] ‘SULIPULOPUD I1UOAYD — 1) ‘Uld0.4J0pDUOT D1U0LIOYD UDWNY — DY 'S]]2d vuisvid — HJ Xopul SSvut Apoq — [N ‘24N1D,] UORDIUD]AU] JUDANIDY — T Xopul LJ1Sudp
a1ovwsvyd [puio.41s [pLijauopus — [(JJSH SISqpuy 1a11daoay [pLIGWOPUT — Y UODIIUDLDJI(T JO 215N — () SUONDIADIQQY ‘SL0yInD 2y} Aq pajiduiod S 21qpy Y [ 210N

-ueugaid [eorur|o -
ojer uoryejuedw -

(661 = 1)
juourean onoiqrue
moym sOd p—1 ¢ dnoin
(911 = 1)
juourean onoiqrue
M sOd -1 :g dnoin
(88 = 1) sDd 0 :1 dno1p

‘Asdo1q ‘Adooso1aysAy

O[1]0} © Je uone|
-NWIIS UOIIB[NAO

SOT}OIqIIUE JNOYIIM -
o[9kd JAT ue Sur
-031opun syuaned (9

uon

S9SSO[ [BIIUI[D - Qﬁwoﬂhwowﬁowﬂwh wEHSEMMMo%o dAIL- -ONpul UOIB[NAO | SO[OAD JA] PI[Ie} €< - eul

oJeI Y31q QAI] - CIoRs € 9 w FUIMOI[0] Yy 9¢ ‘s189K G¢> Jo o3¢ - Mo

(S8 = u) syuan _ | dnoIquue suLIdInenul - ‘L107-S10T [o¥] 610C
ore1 Ko i AdH 10d Dd 1= [BASLI}OI 9)A000 - 919Kkd ]
-ed gD pojean; :g dnoin uoneUIIEXO 910409 e 10 Sueyz
-ueugoid [eorur|o - {071 — 1) [o3ojoydiow puz wut /[ JO 9zIs AAT ST a3 Suro3iop oanoadsord
dre uopeyueduy - sjuenyed gH-uou ;] dnoin xmmmﬁ ‘Ad02s019)sAY AI0H1[0} € Je uoe| | -un spaned A1Y 867 .
: ' : -NWIIS UOIIB[NAO
(97 =u)
A0 Jua1Inoal ;7 dnoin
€0y = u)
$od v.l.ﬁw-..ﬁ..mseo sonoiquue
ojeI yIIq ‘1z = u) won Surmoyoy
QAT dATJR[NWIND - ‘ SYJUOW XIS UM
| Bmh m_mE D pajean ;g dnoin Suniojuow 9[oKd JAJ - | -ensmurwpe HHY Mo_o%o Howm:mma.-
i oy = u) Adezoy) onorquue - SuImo[o) 4 9¢ i luttie}

fouruard Alreo $Od -0 ‘1 dnoip AdH 10d Dd 1< uoreuruexs [eAd11aI 914200 - mE /31 06> 40 INE 810C—L10C . Ly1] Izog

SWHWHIAOATL = TeorSojoydiow pue ‘ww g Jo 9718 :s1eak (p> Jo oge - ‘oappadsoner | 10 BuorX

el Ao : ) : Kdooso10sAy 03 Jorad :

QUHOXIOTOd[] ‘] BIHIQR],

uonenuIuo)) ‘| 9[qeL,

i Bectauk / Kuban Scientific Medical Bulletin

=
N
Q
=
g
=
= <
S
=L
=
mS
=)
WN
8o
T o
>
s 2
5 =
M|
© g
=
NS
(@]
(@]
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Chronic endometritis and infertility — in vitro fertilization outcomes: systematic review and meta-analysis

Four studies included patients with recurrent implantation
failures (defined as failure of at least two or three previous IVF
attempts (fresh or frozen/thawed embryos), including at least
one high-quality cleavage-stage embryo or blastocyst trans-
ferred per cycle) [6, 9, 17, 18, 44]. One study included patients
with only one previous embryo transfer failure [45], while four
studies analyzed infertile patients with previous non-elective
embryo transfers [11, 12, 14, 44].

All of the women underwent IVF. Information on IVF pro-
tocols was missing in four studies [11, 17, 43, 44], while the
remaining seven provided adequate information on the pro-
tocols of assisted reproductive technologies (ART). Ovarian
stimulation was conducted by administering recombinant
FSH alone or in combination with human menopausal gon-
adotropin using GnRH. The administration of hCG was per-
formed following visualization (transvaginal ultrasound) of
at least two preovulatory (17 mm) follicles; oocyte retrieval
was conducted 34-36 h following ovulation induction (trans-
fer of no more than three embryos or two blastocysts): two
studies transferred only cleavage-stage embryos (up to three)
[6, 46]; two studies transferred only blastocysts [11, 44]; and
two studies transferred both cleavage-stage embryos and
blastocysts [14, 17].

Two studies provided no data on the embryo stage [9, 43].
Gestagen luteal phase support was carried out in all studies
providing data on IVF protocols.

Risk of bias

All RCTs used randomization without allocation con-
cealment—blinding of study participants and staff was not
conducted due to patient specificity (infertility, in vitro ferti-
lization protocol). Three studies had adequate sample repre-
sentativeness [6, 17, 45], while the rest had a high risk of sys-
tematic error. Three studies reported an adequate (consistent)
sampling strategy [11, 17, 18], whereas most studies provided
no accurate data. In the diagnosis of chronic endometritis, all
studies had a low risk of bias (=3 points) (Table 2).

Two studies failed to clearly describe the study
population or did not fully report descriptive statistics [18,
46], while the others had a low risk of bias for this domain.

Table 2. Risk of bias assessment
Tabnwuia 2. OueHka prucka CMEIeHHs

Three studies provided incomplete data on outcomes [17,
18, 45]. According to the assigned points, all studies have
a low risk of bias.

Results of individual studies and their synthesis
Results of the meta-analysis of primary endpoints

Diagnosis of chronic endometritis

Plasma cell identification was achieved via hematoxylin and
eosin (H&E) staining alone or in combination with immuno-
histochemical analysis of CD138+ cells, with the exception of
the study that only provided an immunohistochemical analysis
of PCs [43]. Six studies collected endometrial samples during
the follicular phase in [6, 14, 18, 44, 45, 46]; one study per-
formed endometrial biopsies either in the follicular or mid-lu-
teal phase (cycle days 21-23) [17]; two studies collected sam-
ples in the mid-luteal phase [11, 12].

CE therapy

The first-line antibiotic therapy for CE was microbe-spe-
cific, with a microbiological culture assessment of the endo-
metrium [6, 11, 46] or empiric (doxycycline [9, 14, 1, 43] or
ciprofloxacin and metronidazole for 14 days [18]).

Summary of the results
CE patients vs non-CE patients

Data from eight studies [9, 11, 12, 14, 17, 18, 44, 46] showed
significantly lower OPR/LBR (OR 1.97; 95% CI 1.11-3.48;
’=64%; p < 0.02) and CPR (OR 2.28; 95% CI 1.34-3.86;
1>=70%; p < 0.002) in CE patients as compared to non-CE
patients, with no difference in the MR (p < ns) (Tables 3-5;
Figs. 2-4).

The sequential exclusion of each study from the meta-anal-
ysis provided no significant changes in the pooled results in
terms of OPR/LBR, CPR, and MR.

CE patients vs treated CE patients

Four studies revealed higher OPR/LBR (OR 5.33; 95% CI
2.41-11.79; 1>=0%; p < 0.0001) and CPR (OR 3.64; 95% CI
1.89-7.04; 1>=0; p < 0.0001) in patients with treated CE as
compared to patients with untreated/recurrent CE [6, 11, 18,
46], with a borderline significance in terms of MR (p < 0.05)
(Tables 6-8; Figs. 5-7). The sequential exclusion of individual

Authors and Sample Sampling Qual.l ty Incomplete Total . .
year representativeness | procedure of pz'ltle‘nt data on score | RISk of bias
descriptions | outcomes
Cicinelli et al. 2015 [6] - * * stk low
Demirdag et al. 2021 [17] * * - ok low
Fan et al. 2019 [45] * - * koK low
Hirata et al. 2021 [44] - - * * ok low
John.-MacAnanny et al. 2010 [9] - i koK low
Kitaya et al. 2017 [18] * * - - ok low
Kuroda et al. 2020 [11] - * * * wEkk low
Li et al. 2021 [12] * - * * ok low
Xiong et al. 2021 [14] * - * * Rk low
Zhang et al. 2019 [46] * - - * ok low

Note. The table was compiled by the authors.

Tpumeuanue: mabnuya cocmasnena agmopami.
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Table 3. Ongoing pregnancy / live birth rate (CE patients vs. non-CE patients)
Tabnuna 3. KoaddunueHnt yacToTsl mpogospKatoiieiics 0epeMeHHOCTH/POXKAaeMOCTH (XPOHHUYECKHUIT SHIOMETPUT U He-

XPOHUYECKHUI SHOMETPHUT)

non-CE CE Study weight Odds ratio

No. of Total'No. of | No. of Total.No. of % 95% CI

cases patients cases patients
Demirdag 2021 [17] 31 103 36 129 20.2 1.11 (0.63, 1.97)
J.-MacAnanny 2010 [9] 12 23 1 10 5.2 9.82 (1.06, 9.59)
Kitaya 2017 [18] 50 226 0 4 33 2.58 (1.14, 8.63)
Zhang 2019 [46] 22 126 3 24 11.0 1.48 (0.41, 5.40)
Hirata 2021 [44] 14 27 6 26 12.1 3.59 (1.10, 11.73)
Kuroda 2020 [11] 18 27 3 18 9.4 10.00 (2.29, 4.73)
Li 2021 [12] 221 443 142 273 23.7 0.92 (0.68, 1.24)
Xiong 2021 [14] 42 83 8 26 15.1 2.05 (0.81, 5.22)
Total (95% CI) 1063 510 100.0 1.96 (1.11, 3.68)
Total No. of cases 410 199

Heterogeneity: tau’=0.33; Chi’=15.43; df=7 (P < 0.007); P’=64%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.
Tpumeuanue: mabauya cocmasnena asmopamu. Cokpawenus: X3 — xponuueckuii snoomempum, JJH — dosepumenvbvlii unmepeal.

Tpumeuanue: pucynox svinoanen asmopamu. Coxpawenus: X0 — xponuueckuil snoomempum, [JH — 0osepumenvhuiii unmepaan.
Table 4 . Clinical pregnancy rate (CE patients vs. non-CE patients)
Ta6mnma 4. KoadhunnenT 4acToThl KIMHUYECKOH OepeMEHHOCTH (XPOHHYECKNI SHAOMETPUT U HEXPOHNYECKHUI SHIIOMETPHT)

non-CE CE Study weight Odds ratio

No. of Total.No. No. of Total.No. of % 95% CI

cases of patients cases patients
Demirdag 2021 [17] 39 103 47 129 16.4 1.06 (0.62, 1.82)
Fan 2019 [45] 78 97 23 44 13.8 3.75 (1.73, 8.14)
J.-MacAnanny 2010 [9] 12 23 2 10 6.2 4.36 (0.76, 25.17)
Kitaya 2017 [18] 61 226 0 4 2.8 3.34 (0.18, 63.03)
Zhang 2019 [46] 40 126 6 24 11.6 1.40 (0.51, 3.78)
Hirata 2021 [44] 17 27 8 26 10.2 3.83 (1.22, 11.98)
Kuroda 2020 [11] 21 27 4 18 8.0 12.25 (2.92, 51.42)
Li 2021 [12] 283 443 172 273 18.4 1.04 (0.76, 1.42)
Xiong 2021 [14] 58 88 11 26 12.6 2.64 (1.08, 6.45)
Total (95% CI) 1160 554 100.0 2.28 (1.34, 3.86)
Total No. of cases 609 273

Heterogeneity: tau’=0.37; Chi’=26.24,; df=8 (P < 0.0010);, P=70%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.
Tpumeyanue: mabauya cocmasnena asmopamu. Coxpawenusn: X2 — xponuueckuil sHoomempum, JJH — doeepumenvuwiii uHmepsa.

studies from the meta-analysis provided no significant changes
in the pooled results for OPR/LBR and CPR (sensitivity analy-

sis was impossible for MR).

Treated CE patients vs non-CE patients

An analysis of 609 patients from three studies [11, 18, 46]
showed no difference between the groups in terms of OPR/
LBR, CPR, and MR (p < ns) (Tables 9—11; Figs. 8-10).

A sensitivity analysis was not possible due to the small
number of studies included in the meta-analysis (n = 3).
CE patients vs patients who were not tested for this

pathology

A pooled analysis of data on 1,556 patients from two stud-
ies [9, 17] showed lower OPR/LBR (OR 0.55; 95% CI 0.37—

24 2023 | Tom 30 | Ne 5|
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0.82; 1>=0%; p < 0.003) and CPR (OR 0.59; 95% CI 0.41—
0.85; *=0%; p < 0.005) in untreated CE patients as compared

to those who was not tested for CE. No differences in miscar-

riage rates (p < ns) were found (Tables 12—14; Figs. 11-13).

A sensitivity analysis was not possible due to the small num-
ber of studies included in the meta-analysis (n = 2).
Severe CE patients vs mild CE patients

Two studies [12, 14] showed that severe CE (>5 PCs per
HPF) was associated with significantly lower OPR/LBR (OR
0.43; 95% CI 0.25-0.74; 1’=0%; p < 0.003) and CPR (OR
0.40; 95% CI 0.24-0.68; 1>=0%; p < 0.0007) as compared to
mild CE (1-4 PCs per HPF), with no difference in the miscar-
riage rate (Table 15-17; Figs. 14-16).
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Fig. 2: Odds ratio (95% CI) (ongoing pregnancy / live birth
rate)

Note: The figure was created by the authors. Abbreviations:
X0 — chronic endometritis; CI — confidence interval.

Puc. 2. Otnomenne mancoB (95 % JIWN) (wactoTa mpomosn-
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Fig. 3. Odds ratio (95% CI) (clinical pregnancy rate)

Note. The figure was created by the authors. Abbreviations: CE —
chronic endometritis; CI — confidence interval.

Puc. 3. Ornomenne mancos (95 % W) (wacTora KInHNYe-
CKOI OEpeMeHHOCTH)

Ipumeuanue: pucynox evinonnen asmopamu. Coxkpawerus.
XD — xponuueckuu sunoomempum, U — Oosepumenvhulii
unmepeal.
Table 5. Miscarriage rate (CE patients vs non-CE patients)
Tabnuua 5. KoaddurmeHt 4acToThl BBIKUABIIICH (XPOHUUECKUH YHAOMETPUT U HEXPOHUYECKUH SHIOMETPHT)
non-CE CE Study weight Odds ratio
No. of Total.No. No. of Total.No. of % 95% CI
cases of patients | cases patients
Demirdag 2021 [17] 8 39 11 47 18.9 0.84 (0.30, 2.36)
J.-MacAnanny 2010 [9] 0 12 1 2 1.5 0.04 (0.00, 1.50)
Zhang 2019 [46] 18 40 3 6 6.8 0.82 (0.15, 4.56)
Hirata 2021 [44] 3 17 2 8 4.9 0.64 (0.08, 4.89)
Kuroda 2020 [11] 3 21 1 4 3.0 0.50 (0.04, 6.55)
Li 2021 [12] 36 283 18 172 554 1.25 (0.68, 2.27)
Xiong 2021 [14] 16 58 3 11 9.6 1.02 (0.24, 4.32)
Total (95% CI) 470 250 100.0 0.99 (0.63, 1.54)
Total No. of cases 84 39
Heterogeneity: tau’=0.00; Chi’=4.17; df=6 (P < 0.065); F=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.
Ipumeyanue: mabauya cocmasnena asmopamu. Coxpawenus: X2 — xponuueckuii sHoomempum, JJH — dosepumenvuviii uHmepsa.

A sensitivity analysis was not possible due to the small num-
ber of studies included in the meta-analysis (n = 2).
Mild CE patients vs patients untested for CE

No differences were found between the groups [12, 14] in
terms of OPR/LBR, CPR, and MR (p < ns) (Tables 18-20;
Figs. 17-19).

A sensitivity analysis was not possible due to the small num-
ber of studies included in the meta-analysis (n = 2).

Risk of bias in all studies
Due to the limited number of included studies, publication
bias could not be effectively represented using a funnel chart.

Additional analyses
No additional analyses were planned for this study.
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DISCUSSION

Interpretation of results

The present systematic review summarizes the available
data on the impact of chronic endometritis, its therapy, and its
severity on the outcome of assisted reproductive technologies.
The analysis included a total of 4,145 infertile patients from 11
studies [6, 9, 11, 12, 14, 17, 18, 43, 44, 45, 46]; of these, 1,716
were women with recurrent implantation failures. The overall
quality of the included studies was considered satisfactory (no
study had a high risk of bias).

Noteworthy is that non-CE women showed a significantly
higher live birth rate (OPR/LBR) (OR 1.97; 95% CI 1.11-
3.48) and clinical pregnancy rate (CPR) (OR 2.28; 95% CI
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Table 6. Ongoing pregnancy / live birth rate (CE patients vs treated CE patients)
Ta6uumna 6. Ko dhuineHT 4acTOTHI MPOI0IKAIOIICHCS OEPEeMEHHOCTH/POXKIAEMOCTHU (XPOHHYCSCKUM DHIOMETPHUT U MPO-
JICUCHHBIM XPOHUUECKHUH YHAOMETPUT)

Treated CE CE Study weight Odds ratio

No. of Total'No. No. of Total.No. of % 95% CI

cases of patients | cases patients
Cicinelli 2015 [6] 28 46 2 15 24.5 10.11 (2.04, 50.19)
Kitaya 2017 [18] 25 116 0 4 7.3 5.73 (0.30, 98.91)
Kuroda 2020 [11] 11 29 3 18 30.0 3.06 (0.72, 13.01)
Zhang 2019 [46] 37 85 3 24 38.2 5.40 (1.50, 19.47)
Total (95% CI) 276 61 100.0 5.33 (2.41, 11.79)
Total No. of cases 121 8

Heterogeneity: tau’=0.00; Chi’=1.18; df=3 (P < 0.76); ’=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.
Ipumeuanue: mabauya cocmasnena aemopamu. Cokpawenus: X2 — xponuueckuil sn0omempum,; /JH — dosepumenvhblil unmepseal.

Table 7. Clinical pregnancy rate (CE patients vs treated CE patients)
Tabnuna 7. KoappuuneHT 4acToThl KIMHUYECKOH OEpEeMEHHOCTH (XPOHUYECKHH DHIIOMETPUT U MPOJICUCHHBIH XpOHUYE-
CKHH SHAOMETPHUT)

Treated CE CE Study weight Odds ratio

No. of Total‘No. No. of Total.No. of % 95% CI

cases of patients | cases patients
Cicinelli 2015 [6] 30 46 5 15 28.5 3.75 (1.09, 12.87)
Kitaya 2017 [18] 53 116 0 4 5.0 7.58 (0.40, 94.05)
Kuroda 2020 [11] 15 29 4 18 24.6 3.75 (0.99, 14.16)
Zhang 2019 [46] 44 85 6 24 41.9 3.22 (1.16, 8.90)
Total (95% CI) 276 61 100.0 3.64 (1.89, 7.04)
Total No. of cases 142 15

Heterogeneity: tau’=0.00; Chi’=0.30, df=3 (P < 0.96); P=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis;, CI — confidence interval.

Ipumeyanue: mabauya cocmasnena asmopamu. Coxpawenus: X2 — xpounuuecxkuii sHoomempum, J[H — doseepumenvubwiii unmepean.

Table 8. Miscarriage rate (CE patients vs treated CE patients)
Tabnuna 8. KoadduuueHt 4acToThl BRIKUABIIIEH (XPOHUYECKHI YHIIOMETPUT U IIPOJICUCHHBIN XPOHUYECKHI YHIOMETPHUT)

Treated CE CE Study weight Odds ratio

No. of Total.No. No. of Total.No. of % 95% CI

cases of patients | cases patients
Cicinelli 2015 [6] 2 30 3 5 31.2 0.05 (0.00, 0.47)
Kuroda 2020 [11] 4 15 1 4 27.3 1.09 (0.09, 13.78)
Zhang 2019 [46] 7 44 3 6 41.6 0.19 (0.03, 1.14)
Total (95% CI) 89 15 100.0 0.20 (0.04, 0.98)
Total No. of cases 13 7

Heterogeneity: tau’=0.76, Chi’=3.22; df=2 (P < 0.20); P=38%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.

Ipumeuanue: mabauya cocmasnena aemopamu. Cokpawjenus: X2 — xponuueckuii sn0omempum,; /U — oosepumenvhblil uHmepseal.
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Fig. 4. Odds ratio (95% CI) (miscarriage rate)

Note. The figure was created by the authors. Abbreviations: CE —
chronic endometritis; CI — confidence interval.

Puc. 4. Otnomenue mancoB (95% JAN) (xoadduument
YaCTOTHI BHIKUIBIILIEH)

Ipumeuanue: pucynox evinoanen asmopamu. COKpaujeHusL:

XD — xponuueckuii snoomempum,; U — Oosepumenvhvlil

uHmepsal.
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Fig. 6. Odds ratio (95% CI) (clinical pregnancy rate)

Note: The figure was created by the authors. Abbreviations:
XD — chronic endometritis; CI — confidence interval.

Puc. 6. Otaomenne mancos (95 % JAN) (koapdunmeHT ya-
CTOTHI KIIMHUYECKON OCPEMEHHOCTH)

Ipumeuarnue: pucynox evinoinen asmopamu. COKpaujeHus::
XD — xpounuueckuii suoomempum,; U — Oosepumenvhvlil
uHmepsal.
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Fig. 5. Odds ratio (95% CI) (ongoing pregnancy / live birth
rate)

Note. The figure was created by the authors. Abbreviations: CE —
chronic endometritis; CI — confidence interval.

Puc. 5. Ornomenne mancos (95 % JAN) (Koadpunuent ya-
CTOThBI HpOZ[OJ'I)KaIOIHeﬁCH 6epeMeHHOCTI/I/pO)KZ[aeMOCTI/I)
Ipumeuanue: pucynox evinoanen asmopamu. Coxpawjenus:
XD — xponuueckuui snoomempum,; JJH — oOosepumenvrulii
unHmepeai.
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Fig. 7. Odds ratio (95% CI) (miscarriage rate)

Note. The figure was created by the authors. Abbreviations: CE —
chronic endometritis; CI — confidence interval.

Puc. 7. OtHomenne mrancos (95 % JAN) (korddunueHT va-
CTOTHI BBIKUIBIIICH)

Tpumeuanue: pucynox evinoanen asmopamu. CoxpaujeHus:
XD — xponuueckuu sunoomempum, U — Oosepumenvrulil
uHmepaal.

Zhang
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Table 9. Ongoing pregnancy / live birth rate (non-CE patients vs treated CE patients)
Tabnuna 9. KosdduuueHT 4acToTsl NpogonKatoeics 0epeMeHHOCTH/POXKAAEMOCTH (HE-XPOHUYECKUN SHIOMETPUT
MPOTHB MPOJCUECHHOTO XPOHUIECKOTO YHJOMETPUTA)

Treated CE non-CE Study weight Odds ratio
e [, | el [Tt owic
Kitaya 2017 [18] 38 116 50 226 36.6 1.71 (1.04, 2.82)
Kuroda 2020 [11] 11 29 18 27 28.4 0.31 (0.10, 0.91)
Zhang 2019 [46] 37 85 22 126 35.0 3.64 (1.94, 6.83)
Total (95% CI) 230 379 100.0 1.37 (0.46, 4.11)
Total No. of cases 86 90
Heterogeneity: tau’=0.79; Chi’=14.91; df=2 (P < 0.0006);, P=87%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.
Ipumeyanue: mabauya cocmasnena asmopamu. Coxpawenus: X2 — xponuuecxuii sHoomempum, JJ[H — doseepumenvuviii unmepean.

Table 10. Clinical pregnancy rate (non-CE patients vs treated CE patients)
Tabnuna 10. KoadduipeHt yacToTsl KIMHUYECKOH OEpeMEHHOCTH (HEe-XPOHUYECKHI SHIOMETPUT IPOTUB IPOJICUEHHOTO
XPOHHYECKOTO SHJOMETPUTA)

Treated CE Non-CE Study weight Odds ratio

No. of Total'No. No. of Total.No. of % 95% CI

cases of patients | cases patients
Kitaya 2017 [18] 43 116 61 226 39.0 1.59 (0.99, 2.57)
Kuroda 2020 [11] 15 29 21 27 24.0 0.31 (0.10, 0.98)
Zhang 2019 [46] 44 85 40 126 37.0 2.31 (1.31,4.07)
Total (95% CI) 230 379 100.0 1.23 (0.53, 2.85)
Total No. of cases 102 122

Heterogeneity: tau’=0.41; Chi*=9.36; df=2 (P < 0.009); P=79%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.
Ipumeyanue: mabauya cocmasnena asmopamu. Coxpawenus: X2 — xpounuuecxkuii sHoomempum, JJH — doeepumenvubwiii unmepsa.

Table 11. Miscarriage rate (non-CE patients vs treated CE patients)
Tabnuna 11. KoadduuneHt 4acToThl BRIKUABIIIEH (HEXPOHHYECKUI SHAOMETPHUT IPOTHB MPOJICYEHHOI'0 XPOHHUECKOTO
9HIOMETPUTA)

Treated CE Non-CE Study weight Odds ratio

[ o | et Pt owici
Kitaya 2017 [18] 5 43 10 61 35.6 0.67 (0.21, 2.13)
Kuroda 2020 [11] 4 15 3 21 26.0 2.18 (0.41, 11.64)
Zhang 2019 [46] 7 44 18 40 384 0.23 (0.08, 0.64)
Total (95% CI) 102 122 100.0 0.61 (0.18, 1.99)
Total No. of cases 16 31

Heterogeneity: tau’=0.69; Chi*=5.42; df=2 (P < 0.007); P=63%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.
Tpumeuanue: mabauya cocmasnena asmopamu. Cokpawenus: X3 — xponuueckuii snoomempum, /JH — dosepumenvbvlii unmepeal.
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non-CE patients vs treated CE patients

Kitaya Kuroda Zhang

Fig. 8. Odds ratio (95% CI) (ongoing pregnancy / live birth
rate)

Note: The figure was created by the authors. Abbreviations:
XD — chronic endometritis; CI — confidence interval.

Puc. 8. Otnomenne mancos (95 % JAN) (koadpdunmeHT ya-
CTOTBI POJIOJIKAIOIEHCS OepeMEHHOCTH/POKIaeMOCTH)
IIpumeuanue: pucynox evinoanen asmopamu. Coxpawjenus:
X0 — xponuueckuit sudomempum; U — Oosepumenvhuiil
uHmepsa.
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non-CE patients vs treated CE patients
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Fig. 10. Odds ratio (95% CI) (miscarriage rate)
Note. The figure was created by the authors. Abbreviations: CE —
chronic endometritis; CI — confidence interval.
Puc. 10. OtHomenwne mancoB (95 % AN) (korddurneHT ga-
CTOTBHI BBIKUIBIIICH)
Ipumeuanue: pucynox evinoanen asmopamu. CokpawjeHus.:

XD — xponuueckuii suoomempum; U — Oosepumenvholil
unmepea.

Kuroda Zhang

non-CE patients vs treated CE patients

Kitaya Kuroda Zhang

Fig. 9. Odds ratio (95% CI) (clinical pregnancy rate)

Note. The figure was created by the authors. Abbreviations: CE —
chronic endometritis; CI — confidence interval.

Puc. 9. OtHomenwne mancoB (95 % JAN) (korddunneHT ga-
CTOTHI KIIMHUYECKON OepEeMEHHOCTH)

Tpumeuanue: pucynox evinoanen asmopamu. CoxpaujeHus:
XD — Xxponuueckuu smnoomempum, [U — OosepumenvHulil
unmepean.
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Fig. 11. Odds ratio (95% CI) (ongoing pregnancy / live birth
rate)

Note: The figure was created by the authors. Abbreviations:
XD — chronic endometritis; CI — confidence interval.

Puc. 11. OtHommenue mancos (95 % JAN) (koapduiueHT va-
CTOTBI IPOIOJDKAIOIICHCST OEPEMEHHOCTH/POKIaEMOCTH)
THpumeuanue: pucynox evinoanen asmopamu. CoKpawjeHus:
XD — xponuueckuui sunoomempum, U — Oosepumenvhulii
uHmepeal.
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Table 12. Ongoing pregnancy / live birth rate (CE patients vs patients untested for CE)
Tabnuna 12. KoadpuuneHT 4acToThl MPOAOIIKAIOLIEHCS] OEpEMEHHOCTH/POXKIAEMOCTH (XPOHUYECKUI SHAOMETPHUT IIPOTHB
HETECTHPOBAHHOI'O XPOHHUYECKOTO YHIOMETPUTA)

CE Untested for CE Study weight Odds ratio

No. of Total.No. No. of Total.No. of % 95% CI

cases of patients cases patients
Demirdag 2021 [17] 36 129 377 932 96.3 0.57 (0.38, 0.86)
J.-MacAnanny 2010 [9] 1 10 157 485 3.7 0.21 (0.03, 1.68)
Total (95% CI) 139 1417 100.0 0.55 (0.37, 0.82)
Total No. of cases 37 544

Heterogeneity: tau’=0.00; Chi’=0.84; df=1 (P < 0.036); P=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.
Ipumeuanue: mabauya cocmaenena asmopamu. Cokpawenus: X2 — xponuueckuil snoomempum, JJTH — 0osepumenshbiil unmepesal.

Table 13. Clinical pregnancy rate (CE patients vs. patients untested for CE)
Tabnuna 13. Koaddurpment yacToTsl KIMHIHUECKOH OepeMeHHoCcTH (X3 MPOTHB HETECTUPOBAHHOTO X))

CE Untested for CE Study weight Odds ratio

No. of Total.No. No. of Total.No. of % 95% CI

cases | of patients | cases patients
Demirdag 2021 [17] 47 129 453 932 94.4 0.61 (0.38, 0.89)
J.-MacAnanny 2010 [9] 2 10 197 485 5.6 0.37 (0.08, 1.74)
Total (95% CI) 139 1417 100.0 0.59 (0.41, 0.85)
Total No. of cases 49 650

Heterogeneity: tau’=0.00; Chi’=0.38; df=1 (P < 0.54); P=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis;, CI — confidence interval.
Ipumeuanue: mabauya cocmasnena asmopamu. Coxpawenus: X2 — xponuueckuil sHoomempum, JJH — doeepumenvubwiili uHmepsa.

Table 14. Miscarriage rate (CE patients vs patients untested for CE)
Tabmuma 14. KoappuimeHT 9acTOTH BEIKHIBIIIEH (XPOHUYSCKUN SHIOMETPHUT MIPOTHUB HETECTHPOBAHHOTO XPOHHUIECKOTO

SHIOMETPHTA)
CE Untested for CE Study weight Odds ratio

No. of Total.No. No. of Total.No. of % 95% CI

cases | of patients | cases patients
Demirdag 2021 [17] 11 47 76 453 93.8 1.52 (0.74, 3.11)
J.-MacAnanny 2010 [9] 1 2 20 197 6.2 5.57(0.34, 91.44)
Total (95% CI) 49 650 100.0 1.64 (0.82, 3.30)
Total No. of cases 12 106

Heterogeneity: tau?=0.00; Chi’=0.78; df=1 (P < 0.38); P=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval.
Ipumeuanue: mabauya cocmasnena aemopamu. Cokpawjenus: X2 — xponuueckuil sn0omempum, /JH — dosepumenvhblil unmepseal.

Table 15. Ongoing pregnancy/live birth rate (severe CE patients vs. mild CE patients)
Ta6numna 15. KoappuimeHT 4acToThl MPOoJ0IKAMICHCS OepeMEHHOCTH/POKIACMOCTH (TsDKEasi CTEIICHb XPOHUYECKOTO
9HIOMETPHUTA MPOTHB JIETKON CTENEHU XPOHHYECKOT0 SHIOMETPHUTA)

> SC Il;: és I—SI;:’,CS Study weight Odds ratio

No. of Total.No. No. of Total.No. of % 95% CI

cases of patients cases patients
Li 2021 [12] 15 36 127 206 58.6 0.44 (0.22, 0.91)
Xiong 2021 [14] 8 26 210 403 41.4 0.41 (0.17, 0.96)
Total (95% CI) 62 609 100.0 0.43 (0.25, 0.74)
Total No. of cases 23 377

Heterogeneity: tau’=0.00; Chi’=0.02; df=1 (P < 0.88); P’=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis;, CI — confidence interval; PC — plasma cells.

Ipumeuanue: mabauya cocmaenena asmopamu. Coxkpawenus: X2 — xponuueckuti snoomempum,; U — 0oeepumenvhviti uHmMepea;
1IK — naasmamuyeckue Kiemku.
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Fig. 12. Odds ratio (95% CI) (miscarriage rate)

Note. The figure was created by the authors. Abbreviations: CE —
chronic endometritis; CI — confidence interval.

Puc. 12. OTtHOomenne mancoB (95% W) (xoadpdunment
YaCTOTHI BRIKHIBITIICH)

Ipumeuanue: pucynox evinoanen agmopamu. CokpawjeHus.:
XD — xpomnuueckuii snoomempum; AU — Oosepumenvholil
uHmepea.
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Fig. 14. Odds ratio (95% CI) (ongoing pregnancy/live birth
rate)
Note: The figure was created by the authors. Abbreviations:
IIK — plasma cells; CI — confidence interval.
Puc. 14. OtHomrenue mancos (95 % JAN) (koapduiiueHt ya-
CTOTBI IPOJIOJKAIOLICHCS OEPEMEHHOCTH/POKIAEeMOCTH)
HpuMel{aHue: PUCYHOK 6blNOJIHEH asmopamu. CoxpameHu}l.‘

IIK — nnazmamuuecxkue knemku, [[H — ooeepumenvbiil
uHmepsal.
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Fig. 13. Odds ratio (95% CI) (MR)

Note. The figure was created by the authors. Abbreviations: CE —
chronic endometritis; CI — confidence interval.

Puc. 13. OtHomenwue mancos (95 % W) (UB)
Tpumeuanue: pucynox evinoanen asmopamu. CoKpawjeHus:
XD — xponuueckuui suoomempum, U — Oosepumenvrulil
uHmepea.
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Fig. 15. Odds ratio (95% CI) (clinical pregnancy rate)
Note: The figure was created by the authors. Abbreviations:
1IK — plasma cells; CI — confidence interval.
Puc. 15. OTHOmIeHNKE TTaHCOB (95 % JAN) (KO3 D dUIINCHT Ya-
CTOTHI KIIMHUYECKON OepEMEHHOCTH)
Ipumeuanue: pucynox evinonner asmopamu. Coxkpawjenus:

IIK — naasmamuuecxkue xnemxu, /U — oosepumenvHuiil
unmepsal

Ky06anckuit Hay4dHbIi MenunnHCKui BecTHUK / Kuban Scientific Medical Bulletin

2023 | Tom 30 | Ne 5| 15-40 31



OB30PbI / REVIEWS

Table 16. Clinical pregnancy rate (severe CE patients vs mild CE patients)
Tabnuna 16. KoahuipeHT yacToThl KIMHUYECKOH OepeMEHHOCTH (TsKellasi CTENeHb XPOHUYECKOTI0 HIOMETPUTA TPOTUB

JIETKOH CTENEeHU XPOHUYECKOT0 3H/IOMETPHUTA)

ZSC ll;: és I—S%Cs Study weight Odds ratio
No. of Total.No. No. of Total.No. of % 95% CI
cases of patients cases patients
Li 2021 [12] 17 38 155 235 573 0.42 (0.21, 0.84)
Xiong 2021 [14] 11 26 265 403 427 0.38 (0.17, 0.85)
Total (95% CI) 64 638 100.0 0.40 (0.24, 0.68)
Total No. of cases 28 420

Heterogeneity: tau’=0.00; Chi’=0.03; df=1 (P < 0.87); P=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis;, CI — confidence interval; PC — plasma cells.
Tpumeuanue: mabauya cocmagnena asmopamu. Cokpawenus: X3 — xponuueckuii snoomempum,; JU — dosepumenvhbviii unmepsa,

IIK — naasmamuueckue Kiemxu.

Table 17. Miscarriage rate (severe CE patients vs. mild CE patients)
Tabmuma 17. KoaddumeHT 9acTOTH BRIKUABIIICH (TsKeas CTeIIeHb XPOHUYECKOT0 SHIOMETPUTA IIPOTUB JIETKOH CTETICHH

XPOHUYECKOTO SHIOMETPHUTA)

ZSC Il:: (,Zs l—gl;:’,Cs Study weight Odds ratio
No. of Total.No. No. of Total.No. of % 95% CI
cases of patients cases patients
Li 2021 [12] 1 17 17 155 35.5 0.51 (0.06, 4.07)
Xiong 2021 [14] 3 11 38 265 64.5 2.24 (0.57, 8.82)
Total (95% CI) 28 420 100.0 1.32(0.33, 5.32)
Total No. of cases 4 55

Heterogeneity: tau’=0.29; Chi’=1.36; df=1 (P < 0.24); P=27%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval; PC — plasma cells.
Ipumeuanue: mabauya cocmasnena asmopamu. Coxpawenus: X2 — xponuyeckuti sndomempum, [[H — oosepumenvHulil unmepea,

[IK — naasmamuueckue Kjiemku.

Table 18. Ongoing pregnancy / live birth rate (mild CE patients vs patients untested for CE)
Ta6numna 18. KoahduueHT 4acToThl MPOoI0IKaOIICHCS O6peMEHHOCTH/POXKIACMOCTH (JIErKast CTEICHb XPOHHYECKOTO
SHJIOMETPUTA MPOTHUB HETECTUPOBAHHOTO XPOHUYECKOTO DHIOMETPUTA)

Non-CE

I—Sl;:’,Cs Study weight Odds ratio
No. of Total No. No. of | Total No. of
cases of patients | cases patients o 95% C1
Li 2021 [12] 210 403 221 381 62.7 0.79 (0.59, 1.04)
Xiong 2021 [14] 104 199 42 88 373 1.20 (0.73, 1.98)
Total (95% CI) 602 469 100.0 0.92 (0.62, 1.37)
Total No. of cases 314 263

Heterogeneity: tau’=0.05; Chi’=2.04, df=1 (P < 0.15); P=51%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval; PC — plasma cells.
Ipumeuanue: mabauya cocmasnena asmopamu. Coxpawenus: X2 — xponuyeckuti sHoomempum, [[H — OosepumenvHulil uHmepsa,

[IK — naasmamuueckue Kjiemku.
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1-4 PCs vs >5PCs
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Fig. 16. Odds ratio (95% CI) (miscarriage rate)

Note: The figure was created by the authors. Abbreviations:
IIK — plasma cells; CI — confidence interval.

Puc. 16. OtHOmeHne mancoB (95 % AN) (korddurneHT va-
CTOTHI BBIKUIBIIICH)

Ipumeuanue: pucynox evinoinen asmopamu. COKpaujeHus::
IIK — nnazmamuuecxkue knemku, [JH — odoeepumenvhbiil
unmepean.
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Fig. 18. Odds ratio (95% CI) (clinical pregnancy rate)
Note: The figure was created by the authors. Abbreviations:
1IK — plasma cells; CI — confidence interval.
Puc. 18. OtHomenne mancoB (95 % AN) (korddurneHT va-
CTOTHI KIIMHUYECKON OEPEMEHHOCTH)
Ipumeuanue: pucynox evinoanen agmopamu. CokpawjeHus.:
IIK — nnasmamuueckue xnemku, /[H — oOogepumenvhbiil
uHmepea.
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Fig. 17. Odds ratio (95% CI) (ongoing pregnancy / live birth
rate)
Note. The figure was created by the authors. Abbreviations: PC—
plasma cells; CI — confidence interval.
Puc. 17. Ornomenue mancos (95 % AN) (koaddurment ya-
CTOTBI TPOIOIIKAIOLIEHCS] OEpEMEHHOCTH/POXKJAEMOCTH)
Ipumeuanue: pucynox evinoanen asmopamu. Coxpawjenus:
IIK — nnasmamuuecxkue xnemxu, /U — oOosepumenvHuiil
urmepedi.
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Fig. 19. Odds ratio (95% CI) (miscarriage rate)
Note: The figure was created by the authors. Abbreviations:
IIK — plasma cells; CI — confidence interval.
Puc. 19. Otromenue mancos (95 % JAN) (korpdumnuent ga-
CTOTHI BBIKHIBIIICH)
Ipumeuanue: pucynox evinoanen asmopamu. CoxpawjeHus:

IIK — nanasmamuuecxkue xnemxu, /U — oOosepumenvHulil
uHmMepsal.
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Table 19. Clinical pregnancy rate (mild CE patients vs patients untested for CE)

Tabnuna 19. KoadpuuneHT 4acToThl KIIMHUYECKOH OEpEeMEHHOCTH (JIerKasi CTeleHb XPOHUYECKOT0 YHJIOMETPUTA TPOTUB

HETECTUPOBAHHOTO XPOHUYECKOT 0 HIOMETPHUTA)

I—SIE’,CS Non-CE Study weight Odds ratio

No. of Total.No. No. of Total.No. of % 95% CI

cases of patients cases patients
Li 2021 [12] 155 235 283 443 71.7 1.10 (0.79, 1.53)
Xiong 2021 [14] 131 199 58 88 28.3 1.00 (0.59, 1.69)
Total (95% CI) 434 531 100.0 0.40 (0.24, 0.68)
Total No. of cases 286 341

Heterogeneity: tau’=0.00; Chi’=0.09; df=1 (P < 0.77); P=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis;, CI — confidence interval; PC — plasma cells.
Tpumeuanue: mabauya cocmagnena asmopamu. Cokpawenus: X3 — xponuueckuii snoomempum,; JU — dosepumenvhbviii unmepsa,

IIK — naasmamuueckue Kiemxu.

Table 20. Miscarriage rate (mild CE patients vs patients untested for CE)
Tabmuma 20. KoapuuneHT 4acToThl BEIKUABIIIEH (JIETKAst CTETIEHb XPOHUYECKOTO SH/IOMETPUTA MPOTHB HETECTHPOBAH-

HOT'O XpOHHUYCCKOT'O SHL[OMGTpI/ITa)

I—Sl;:’,Cs Non-CE Study weight Odds ratio

No. of Total.No. No. of Total.No. of % 95% CI

cases of patients cases patients
Li 2021 [12] 17 155 36 278 64.9 0.83 (0.45, 1.53)
Xiong 2021 [14] 15 131 12 58 35.2 0.50 (0.22, 1.14)
Total (95% CI) 286 336 100.0 0.69 (0.42, 1.13)
Total No. of cases 32 48

Heterogeneity: tau’=0.00; Chi’=0.95; df=1 (P < 0.33); P=0%

Note. The table was compiled by the authors; Abbreviations: CE — chronic endometritis; CI — confidence interval; PC — plasma cells.
Ipumeyanue: maobauya cocmasnena asmopamu. Coxpawenus: X0 — xponuyeckuti sHoomempum, [[H — OosepumenvHulil unmepea;

IIK — naasmamuueckue Kjiemku.

1.34-3.86) as compared to patients with diagnosed CE. This
fact is consistent with the number of failed embryo transfers
(p < 0.05) and supports the concept that CE has a negative ef-
fect on implantation [39], which is confirmed by a sufficiently
large number of studies included in this meta-analysis, having
equivalent approaches to CE diagnosis (i.e., CD138+ immu-
nohistochemistry) [6, 9, 11, 12, 14, 17, 17, 18, 44, 45, 46].
Several major factors are currently considered responsible
for reproductive dysfunction in CE [20]: this is primarily the
abnormal uterine microbiome, as demonstrated by a sufficient
number of microbiological studies [1, 47-50], the disruption
of cytobiochemical and immune processes in the endometrium
[28, 36, 51-54], and also confirmed by the improved fertili-
ty following antibacterial therapy in CE patients [34, 55, 56].
The abnormal uterine microbiome leads to immune deviations
primarily affecting the leukocyte pool of immunocompetent
cells with a change in the ratio of pro- and anti-inflammatory
cytokines, which results in the reduced implantation capaci-
ty of the endometrium and prevents embryo invasion [19, 20,
22, 57]. In addition, prolonged activation of proliferation gene
regulation with the downregulation of apoptotic genes (nec-
essary for maintaining adequate endometrial responses) may
contribute to the development of proliferative lesions such as

polyps [25, 34, 55, 58, 61], whereas changes in the vascular-
ization and decidualization of secretory endometrium in the
presence of CE may additionally contribute to its receptivity
impairment [9, 59, 60, 62].

On the basis of data from two studies (which somewhat lim-
its the value of their interpretation), patients with diagnosed
CE were found to have worse IVF outcomes as compared to a
group of infertile women who were not tested for this pathol-
ogy (OPR/LBR: OR 0.55; 95% CI 0.37-0.82; CPR: OR 0.59;
95% C10.41-0.85; p < 0.05) [9, 17]. If this result is confirmed
by further studies, it could theoretically justify CE testing prior
to IVF to identify (and treat) women with an expected poor
reproductive prognosis. This is supported by the significant
improvement in IVF outcomes following CE treatment that are
presented in the review. It is true that the OPR/LBR and CPR
were significantly higher following CE treatment as compared
to those of patients with untreated or recurrent CE (OR 5.33;
95% CI 2.41-11.79; OR 3.64, 95% CI 1.89-7.04; p < 0.05).
In addition, treated CE patients had similar IVF outcomes as
women without this pathology (p>0.05), potentially indicating
endometrial receptivity recovery after therapy.

Our conclusions for the MR seem to deviate from those for
the other outcomes (OPR/LBR and CPR). The meta-analysis
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found neither a significant effect of CE on the miscarriage rate
nor improvements in pregnancy outcomes in treated patients
(p < 0.05). It can be assumed that spontaneous abortion in-
volves too many different etiopathogenetic factors related to
both the mother and the embryo which in this case reduces
the role of endometrial inflammation [63—66]. In particular,
aneuploidy is considered to be the main factor behind miscar-
riage, while maternal age (>35 years) constitutes a major risk
factor [61, 67—70]. Most studies included in this meta-analy-
sis had specific age limits: under 44 [12], 40 [44], 39 [6, 14,
17], and 38 years [45], while others (where age limits were not
specified) reported mean patient ages close to [9] or above 35
years [11, 18]. None of the studies conducted preimplantation
genetic testing for aneuploidies. The only study conducted in
women aged under 35 years showed a trend toward a higher
miscarriage rate in CE patients as compared to healthy women
or treated CE patients [46]. Also, we should note statistical
problems associated with the sample size of patients taking
into account the realization of their reproductive function and
a high risk of error, as any comparative studies of miscarriage
rate (MR) are inadequate as compared to the population-based
estimation of CPR or OPR/LBR.

Unambiguous results were obtained when comparing the ef-
fect of severe (=5 PCs per HPF) and mild (1-4 PCs per HPF)
CE on IVF outcomes. Two studies showed that severe CE is
associated with lower OPR/LBR (OR 0.43; 95% CI1 0.25-0.74)
and CPR (OR 0.40; 95% CI 0.24-0.68; p < 0.05) [12, 14]. Of
note is that mild CE patients exhibited similar results in terms
of clinical pregnancy and live birth rates as women without
this pathology (p>0.05). These data are consistent with the
conclusions that a higher number of CD138+ cells determines
a worse IVF outcome [12, 45]. Although the possibility of cat-
egorizing CE by severity is attractive from a practical point of
view, the available evidence is insufficient to consider “mild
CE” as a condition that does not pose a significant threat to
the implantation capacity of the endometrium [37]. CE clas-
sification that is based solely on plasma cell counts, although
practical, is potentially prone to clinical errors due to the ambi-
guity of sampling methods—blind endometrial biopsy (pipelle
biopsy or curettage), where the diagnosis may depend on the
amount of captured endometrial tissue, especially if the dis-
tribution of PCs is heterogeneous. In addition, the severity of
the process may be underestimated in the case of focal CE
due to the random nature of morphological material collec-
tion from the uterine cavity. An equally important issue is that
if PC counts are based solely on CD138+ staining, there is a
possibility of overdiagnosis due to the background reaction of
adjacent cells [34].

One of the most promising additional methods for diagnos-
ing CE is hysteroscopy [6, 16, 32, 34, 65, 71], especially in
cases of diagnostic uncertainties [70, 72, 73]. Through visual
evaluation of the entire endometrial surface, hysteroscopy

can enable the identification of specific endometrial changes
that are consistent with severe forms (e.g., micropolyps) [73,
74]. In this connection, some studies indicate inconsistency
between the CE diagnosis made on the basis of plasma cell
counts and those made via hysteroscopy [6, 22, 32]. Therefore,
we cannot exclude that the combination of the two methods
may provide a higher diagnostic and prognostic value than im-
munohistochemistry alone. For example, in a study by Yang R.
et al. (2014), patients whose control hysteroscopy showed no
CE signs exhibited better [IVF outcomes as compared to wom-
en whose recovery was assessed via immunohistochemistry
(no PCs) [75]. Also, hysteroscopy is a technique that enables
endometrial material sampling under visual control [76-78].
However, despite the fact that the use of hysteroscopy with
biopsy is mandatory in focal endometrial lesions, its effective-
ness is yet to be evaluated in CE diagnosis [15, 79-83].

Study limitations

This meta-analysis has several limitations. The first is that
the analysis is based on only ten RCTs and, therefore, a small
number of women; thus, it is necessary to conduct more RCTs
using a larger sample size. The second is the heterogeneity
of patient characteristics (including IVF cycles and days of
embryo transfer) included in the study—the variability of CE
therapeutic regimens across studies and the inclusion of pa-
tients aged over 35 years without correction for the possibility
of aneuploidy.

Meaning of the results

The evaluation of methods for diagnosing and treating
chronic endometritis as one of the widespread factors in fe-
male infertility and, especially, implantation failures in assist-
ed reproductive technologies, will help to promptly identify
this pathology, conduct adequate therapy, and increase the ef-
fectiveness of in vitro fertilization programs.

CONCLUSION

Chronic endometritis can significantly reduce the
effectiveness of in vitro fertilization in infertile women. Of
note is that a rational antibacterial therapy of this pathology
seems to improve the reproductive outcome, which becomes
similar to that of women with no inflammatory changes in the
endometrium.

The quality and number of studies on the limited negative
impact of only severe CE (=5 PCs per HPF) on IVF outcomes
can currently be considered highly controversial, so further ev-
idence is required.

Future RCTs are needed to check the effectiveness of the
required CE tests in infertile patients prior to IVF in order
to improve reproductive outcomes and increase live birth
rates. In addition, further studies are recommended to evalu-
ate the impact of chronic endometritis of varying severity on
the IVF outcome and the feasibility of hysteroscopy in this
pathology.
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