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MAINTENANCE. LITERATURE REVIEW

E.Askar!, R.K.Valiev', A.N.Rybina', A.K.Auelbekova?

' ICCR PERSONA
2NAO KazNMU named after S. D.Asfendiyarov

Kazakhstan, Almaty

ABSTRACT

In our review article, we assessed the etiological factors of chronic endometritis, the most frequent manifestations of clinical
and endoscopic data, the effectiveness of various diagnostic procedures and existing treatment methods. However, until now,
many questions of the optimal algorithm for the diagnosis and treatment of this pathology remain open and require further study.
In connection with the above, a certain practical and scientific interest may be of prospective studies assessing modern diagnostic
and treatment methods for ChE, their impact on the number of unsuccessful reproductive outcomes of ART programs, taking into
account the personal characteristics of the reproductive system of patients.
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failure.

Chronic endometritis is a persistent inflammation of endo-
metrium which caused by infectious agents, leading to disrup-
tion of cyclic biotransformation and endometrial receptivity
[1]. CE, as a separate nosological form, was first identified
in the International Statistical Classification of Diseases, In-
juries and Causes of Death, Revision 9, 1975. The disease
occurs mainly in women of reproductive age. The number of
patients with chronic endometritis and infertility are increas-
ing. According to Japanese researchers, chronic endometritis
occurs in 22 per cent of IVF patients, in 14 per cent of unex-
plained infertility and in 23.6 per cent of women with miscar-
riages in the first trimester [1.2]. Among women with verified
CE, 60 per cent are diagnosed with infertility (22.1 per cent
with primary fertility, 36.5 per cent with secondary fertility),
and 40 per cent of women are diagnosed with IVF failure. In
patients with several failed attempts of IVF, the prevalence of
CE is as high as 80 per cent, with the average number of fail-
ures in ART programmes being approximately 3 per woman.
According to various studies, CE is the only diagnosed cause
of pregnancy failure in 47.4-52.1 per cent. [3,4,5,6].

The endometrial factor occupies a significant place in the
genesis of reproductive failure. Optimal conditions for the
embryo implantation may occur only during a regulated days
which is called "implantation window". The period when
the uterus is receptive for the embryo implantation, occurs
around 6 days after the peak of luteinizing hormone level [7],
or 20-24 days of 28-day menstrual cycle (m. ¢.) [7,8]. Implan-
tation is a multi-stage process of intermolecular and intercel-
lular interactions, which are determined by the synchronic-
ity of embryo development and endometrium [7]. Successful
implantation defines a complex of structural-functional char-
acteristics of endometrium (genetic, proteomic and morpho-

logical), united by the term of «endometrial receptivity» [8].
Expression of genes encoding specific proteins reflects the
essence of the genetic level of endometrial receptivity. The
protein level includes receptors for sexual steroid hormones,
various adhesion molecules, cytokines, and growth factors
that play a crucial role in the blastocyst implantation process.
[9] The morphological characteristics are the state of stroma
and endometrial glands and the quantity and quality of en-
dometrial pinopodium. [10] Integrin molecules are the trans-
membrane glycoprotein family consisting of non-covalently
bound a- and B-subunits which play a significant role in the
processes of implantation and progression of pregnancy. [11]

ETIOLOGY

For almost a century, the cavity of the uterus was con-
sidered sterile under normal conditions [12, 13]. This steril-
ity was thought to be supported by the mucous membrane of
the cervix, which provided an impenetrable barrier against
the penetration of bacteria from the vagina [14]. However,
this hypothesis has been disproved, and recent studies have
shown that microorganisms have been detected even in the
endometrium of healthy women. [15-17]. In addition, it has
been shown that cervical mucus does not completely block
the penetration of vaginal bacteria into the uterine cavity [17,
18]. In addition, microbial particles can be moved from the
vagina to the uterus through the cervical canal for several
minutes due to the function of the uterine peristaltic pump
[19.20]. The existence of microorganisms in the uterus are
thought to be a main cause of CE, since antibiotic treatment
has been reported to be an effective therapy for CE. The
prolonged and often asymptomatic persistence of infectious
agents in endometrium at CE leads to pronounced changes in
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tissue structure and function, caused disruption of prolifera-
tion and normal cyclic transformation, impeding normal im-
plantation and placentation, forming a pathological response
to pregnancy [21, 22]. The most frequent infectious agents
are common bacteria frequently found in the uro—genital area
such as Streptococcus (27%), E. coli (11%), Enterococcus
faecalis (14%) and Ureaplasma urealyticum (11%) (19). The
presence of Chlamydia trachomatis is only 2.7%, and Neis-
seria gonorrhoeae is practically un—detectable as causative
in CE (20). These findings are in line with the results of the
PEACH study (21), showing that 60% of women with PID
present non-gonococcal or Chlamydia infection. [17,21,22].

There is a question about the origin of bacteria in the
uterine cavity. Cicinelli and et al. [17] examined bacterial
cultures of endometrial tissues in 438 CE patients and found
pathogens in only 73% of their cohort. Moreover, in patients
positive for pathogenic bacteria in both vaginal secretions
and endometrial tissue, only 32.6% cultured the same bacte-
rial species. These data suggest that the results of bacterial
cultures in the vaginal cavity cannot predict the microbiome
of endometrium in patients with CE. In addition, the cause
of CE may not necessarily be a rising infection from the in-
travaginal bacterial flora, or the progression of intrauterine
bacterial colonization is not depend on the vaginal bacterial
flora after its formation. [18] According to the recent research
the peritoneal microorganisms from the gastrointestinal tract
can reach the uterus via the fallopian tube and could be one of
the cause of CE. Future investigation is needed to determine
the origin and pathway of colonized microorganisms causing
CE. The herpes simplex virus and cytomegalovirus may also
cause CE, but the link between the viral infection and the oc-
currence of CE remains undetermined. [24]

The results of these studies indicate that the role of micro-
organisms in the occurrence of CE and the mechanism of their
progression require further study.

CLINIC

Chronic endometritis (CE) is generally asymptomatic
or has vague symptoms, such as abnormal uterine bleeding,
pelvic pain, and leu—korrhea. Clinically CE presents with
very subtle symptoms or remains asymptomatic, like dys-
functional uterine bleeding(DUB), pelvic discomfort, leukor-
rhea and hence the reduced rate of getting diagnosed in usual
population. [25]. According to FIGO 2009, abnormal uterine
haemorrhage is characterized by intermittent uterine haemor-
rhage (which was previously treated as metrorragia, peri- and
postmenstrual secretions) and heavy menstrual haemorrhage.
Some authors believe that the leading clinical symptom of CE
is extensive intermenstrual uterine haemorrhaging, diagnosed
in 52-94% of cases [26, 27]. Several authors report a high
incidence of persistent pain syndrome - 50-56% of cases [28].
60.4% of cases are diagnosed with infertility (more often sec-
ondary), as well as failed attempts of IVF and ET in 37% [30].
E.Johnston-Macananny et al. showed that in IVF cycles, the
frequency of implantation in patients with CE was lower than
in the control group without CE, 12% and 33% respectively.
The key to the success of the restoration of reproductive func-
tion is the rapid and accurate determination of the cause of
infertility, which is possible by only in rational finding the
methods of diagnostics and the connections between the dif-

ferent stages of examination and treatment. [29, 30]

DIAGNOSTICS

The gold standard for diagnosis of CE is a hysteroscopy
with endometrial morphology, which is carried out by aspi-
ration biopsy by vacuum Pipelle curettes. Difficulties of the
hysteroscopy interpretation are the lack of typical macroscop-
ic characteristics of the CE, the hotspot nature of the inflam-
matory process and the erased forms of the disease. The sen-
sitivity of hysteroscopy diagnostic is 55%, and the specificity
is 92-99%[30]. The endometrial pipelle biopsy is painless and
practically does not cause complications, therefore it does not
require anesthesia. Early morphological examination of the
endomerium can be crucial in determining the mechanisms
of the endometrial receptivity violation and for restoration of
possible reproductive health disorders [31, 32]. Usual hys-
teroscopic findings for characteristic CE in—clude presence of
local or diffuse hyperemia, edema of the stroma and presence
of micropolyps (less than 1 mm in size, Fig.1) [33].

Figure I -

A)The surface of the endometrium is completely covered
with micropolyps. B) Isolated micropolyps on the laterall wall
of the cavity. C) The mucosa appears thick, edematous, dif-
fuse hyperemic, with presence of micropolyps. D). Detailed
image of the appearance of the endometrium micropolyp.

According to Cicinelli et al. [34,35] the presence of endo-
metrial mycropolips at hysteroscopy suggests the existence
CE. The presence of micropolyp in fluid hysteroscopy was
reported to have high positive predictive values (93.7%). 85
micropolyps were recorded in 96 cases (11.7% of all hyster-
oscopy results), 90 (93.7%) of which had histologically con-
firmed CE. Women without micropolyps had a significantly
lower incidence of CE (78 cases, prognostic value 10.8%).

In recent years, the commonly accepted criteria for the
morphological diagnosis of chronic endometritis are [36]:
inflammatory infiltrates, the presence of plasma cells, focal
fibrosis of stroma, sclerotic changes in the wall of the endo-
metrial spiral arteries.
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Differences in the interpretation of histological character-
istics of CE are due to the existence of variants, which are
determined by the peculiarities of the general and tissue re-
activity, the etiological factor, the duration of the disease, the
presence of aggravations and the degree of their expression.
(Savelyeva G.M., Breusenko V.G., Kapushova L.M., Hyster-
oscopy, Atlas and Management, 2013)

In addition to plasma cells, there may be a high prolifera-
tion of stromal cells, dissociated maturation between epitheli-
um and stroma, and a pronounced inflammatory reaction. [37,
38] If the role of plasma cells (secretes large concentrations
of antibodies) is taken into account, CE can describe a condi-
tion in which immune cells control some aberrant pathogens
that have been present in the uterine cavity for long periods,
and regulate their location until intense inflammation [39,40].
There is no single diagnostic criterion for CE worldwide.

According to Bayer-Garner IB and et al. [41] the accepted
gold standard for diagnosis of CE is a pres—ence of the plasma
cells in endometrial tissue. However, their histological iden-
tification is sometimes hampered by the presence of mono-
nuclear cell infiltration, mitosis and proliferation of stromal
cells, plasmacytoid appear—ance of stromal cells (fibroblasts
and mononuclear cells) or decidual transformation of the en-
dometrium during late secretory phase. Also, the plasma cell
membrane demonstrates a strong positive immunohistochem-
ical staining of the CD138, while the cytoplasm demonstrates
a mild positive staining, which makes it easy to distinguish
cells in fields of 200x and 400x. Therefore, in samples of en-
dometrium suspected of chronic endometritis, plasma cells
have not been identified using hematoxyline and eosine stan-
ing in preparations where CD138 plasma cells have been eas-
ily identified, thereby increasing the frequency of detection
of chronic endometritis. Hence, the immunohistochemical
staining of CD138 can improve the frequency and accuracy of
diagnosis of chronic endometritis [Bayer-Garner 1B, Nickell
JA, Korourian S. Routine syndecan-1
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Figure 2 - Immunochemistry of chronic endometritis.

A. Fragment of endome—trial biopsy specimen showing
glandular cell surface syndecan 1 immuno—reactivity. Plasma
cells are highlighted by syndecan 1 staining in the center of
the picture (original magnification: x400) and B. More de-
tailed picture of plasma cell syndecan 1 immunoreactivity.

Syndecan 1 is a proteoglycan of the transmembrane hepa-
ran sulfate type presenting on the surface of plasma cells and
keratinocytes, while it is not expressed in mono—nuclear cells,
lymphocytes or endometrial stromal cells. It is also known as

CD138, facilitating detection of plasma cells and presence of
CE, not affected by intra- and inter-observer variability (42).

Yu-qing Chenl and et al. compared the frequency of
chronic endometritis with the presence of CD138 and the tra-
ditional histological method with hematoxyline eosine stain-
ing, and proved the diagnostic value of the CD 138 marker. Itis
recommended to carried out clinical immunohistochem—istry
and histological examination at the same time to increase
the accuracy of the CE diagnosis [43,44]. Furthermore, it is
im—portant to obtain standardization of the current diagnostic
techniques.

The most important factor in the diagnosis of chronic en-
dometritis and especially find out the prediction of Repeated
Implantation failure (RIF) is the determination of levels of
estradiol (E2) and progesterone (P) receptors in endome-
trium. In women with reproductive impairment against the
background of CE, there is a tendency to decrease the ex-
pression of progesterone and estrogenic receptors both at the
stage of their formation in the proliferative phase and during
the period of «window of implantation », which should be
considered as one of the pathogenetic stages in the develop-
ment pregnancy failure. The inflammatory process in endo-
metrium, manifested by clear morphological changes on the
6th to 9th day of the menstrual cycle, alters the formation of
estrogen and progesterone receptors, and this trend increases
in the secretory phase of the menstrual cycle. This confirms
that the main mechanism for the formation and development
of proliferative processes in the uterus is the violation of the
expression of steroid hormone receptors [45,46].

Multiple proteins are essential for the endometrial recep-
tivity. The member of the family interleukin-6 - leukemia-
inhibiting factor (LIF) - is synthesized in different tissues
and organs, plays a significant role in regulating the female
reproductive system [47,48]. The expression of receptors to
LIF (LIF-R and glycoprotein gp130) is observed on the sur-
face of the blastocyte and placenta, as well as on the surface
of the iron and epithelium [49]. The interaction of LIF with
its LIF-R receptor triggers signaling pathways, activating the
synthetic function of endometrium, thus ensuring its receptiv-
ity [47]. It is assumed that LIF plays a significant role in the
implantation processes and pregnancy progression [50]. LIF
is currently the most studied proteins. The implantation pro-
cess is directly influenced by integrins, molecules of a family
of transmembrane glycoproteins consisting of non-covalently
bound a- and B-subunits. The binding of integrins by their
ligands leads to the rearrangement of cell cytoskeleton pro-
teins and the activation of intracellular signaling pathways in-
volved in the regulation of adhesion, migration, and invasion.
Several integrin subclasses [51] are expressed on the surface
of endometrial cells. The role of the integrins 1 and B3 in the
implantation process has been proven [52]. Some researchers
believe that the determination of the level of integrin avf3 in
endometrium during the «window of implantation» period is
a reliable diagnostic marker in the evaluation of the endome-
trial receptivity. [53].

Therefore, persisting microbial agents in endometrium
alter the expression level of immunomodulator molecules re-
sponsible for the functional integrity of the immune system,
and the hyperexpression of sindechen-1 (CD138) contributes
to the modification of the endometrial receptivity. [54]
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TREATMENT OF CE

Treatment of chronic endometritis is a complex but im-
portant task, especially in women with infertility and repeated
implantation failure. The majority of scientists agree on the
advisability of carrying out integrated treatment of CE in two
stages [55,56]. The essence of the first stage is eliminating the
microbial factor and/or reducing the activity of the viral inva-
sion by means of ethitotropic therapy [57]. The aim of the lat-
ter is to restore the morphofunctional potential of endometrium
by eliminating secondary tissue damage - the correction of fi-
brous and sclerotic processes, regeneration of hemodynamics
and activity of endometrial receptivity. [58,59]. The complex
therapy of chronic endometritis makes it possible to restore the
damaged tissue, homeostasis and the endometrial receptivity,
which leads to the restoration of reproductive function.

Doxycycline, a broad-spectrum antibiotic, is a standard
treatment to prevent intrauterine infection after abortion and
has long been used worldwide and has been listed for treat-
ment of CE. Johnston-Mckinney et al. reported that 66.7 per
cent of patients with CE were included in the study and were
cured by the administration of doxycycline (200 mg / day
for 14 days); The scheme of the second treatment, including
ciprofloxacin and metronydazole (500 mg each day for 14
days), cured the remaining patients [60]. Kitaya et al., also
reported that 92.3% of CE and RIF patients were treated in
the same way [62]. Additional treatment using a combination
of ophloxacin (400 mg / day for 14 days) and metronidazole
(500 mg / day for 14 days) cured the remaining patients.
Overall, the recovery rate was 99 %.

According to the results of the endometrial microbial ex-
aminations, Cicinelli et al. classified the antibiotic regimens
for the treatment of CE women with a history of RIF (63).
Ciprofloxacin (1,000 mg per day for 10 days) was used for
most patients who were positive for Gram-negative bacteria,
whereas a combination of amoxicillin/clavulanate (2 g per day
for 8 days) was given to those with Gram-positive bacteria.
The patients with mycoplasm and/or ureaplasm species were
treated with josamycin (2 g per day for 12 days) along with
minocycline (200 mg per day for 12 days) as the second-line
regimen. The patients with negative endometrial microbial
examinations were administered a combination of ceftriaxone
(250 mg, single dose, IM injection), doxycycline (200 mg per
day for 14 days), and metronidazole (1,000 mg per day for 14
days). In this retrospective study, 28 of the patients overcame
CE with a single course of antibiotic regimen, whereas 23%
(14/61) and 25% (15/61) required the second course and the
third course of antibiotic treatment, respectively. The remain-
ing 25% (15/61) were resistant to three-time repetition of the
same regimen.

According to a retrospective study by Cicinelli et al, the
results of ART programmes in women after oral antibiotic
therapy (AB) were significantly higher than in untreated pa-
tients (65 per cent versus 33 per cent and 60.8 per cent versus
13.3 per cent, respectively) [64].

Konstantinos Sfakianoudis et al described a series of
cases, where patients were offered the option of intrauterine
antibiotic infusion, in order to to provide a more efficiency
approach in treating the persistent nature of CE. The treat-
ment cycle was set for a period of one month, including 10
infusions during this period. With regard to the volume used

for intrauterine infusions, each infusion included 3-4 ml, a
volume corresponding to the cavity’s maximum capacity. Re-
garding to the antibiotic regime in use, their protocol included
a solution for intravenous injection of ciprofloxacin at a con-
centration of 200 mg / 100 ml. The antibiotic infusions were
carried out using a 23 cm soft Embryo Replacement Catheter.
After treatment, patients were sent for reassessment during
the subsequent follicular phase of the menstrual cycle with
a biopsy of endometrium, for histological and microbiologi-
cal studies. The reassessment provided encouraging evidence
that intrauterine infusion therapy with antibiotics was not
only well tolerated by patients without adverse or unexpected
events, but was also largely able to mitigate the signs of en-
dometritis.[65]

The hormonal therapy in the comprehensive treatment
of CE remains a matter of debate. Currently, only differen-
tial hormonal therapy is considered warranted in the case of
ovarian hypofunction or anovulation. However, according to
the randomized studies, hormonal therapy has been justified
to improve the endometrium thickness and its microcircula-
tion - combined oral contraceptives from the Ist to Sth day
of the menstrual cycle of at least 3 months or progestins from
16 to 25 monthsDay of menstrual cycle at least 3 months (di-
drogestron at 10 mg twice a day or micronized progesterone
at 100 mg twice a day). In addition, when infection is gen-
eralized, the excess of inflammatory response is reduced the
systemic anti-inflammatory and immunomodulating action of
the COC’s component [66].

CONCLUSION

Therefore, the chronic inflammatory process in endome-
trium is realized at the cellular level in the form of the fol-
lowing disorders: disorders of metabolism, disorders of the
immunocompetent chain and development of autoimmune
processes, deterioration of microcirculation, increasing hy-
poxia, imbalance of pro-oxidant and antioxidant systems. CE
is a clinically significant nosological unit from the point of
view of reproduction, and further study of its etiology and
pathogenesis is needed to improve understanding of the in-
flammatory process and to improve the treatment and preven-
tion methods. Recent clinical studies of RPL and RIF patients
have shown that antibiotic treatment of CE can significantly
alter reproductive outcomes. The curing of CE should be
monitored.

The issue of hyperdiagnosis of CE and the risk of hyper-
polyprogrammasy also deserves attention. The diagnosis of
CE should be based on a combination of histeroscopy, routine
histology, immunogistics and clinical data.

In our review, we have evaluated the effectiveness of
various diagnostic procedures and treatment of CE. We have
evaluated the efficiency of the various diagnostic procedures.
However, the questions of optimal algorithm of diagnosis and
peculiarities of treatment of this pathology remain open and
require further study. Therefore, in order to clarify the assess-
ment of the effectiveness of diagnosis and treatment, as well
as possible correlations between CE and poor reproductive
outcomes, well-designed predictive studies or Rcts should be
conducted.
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2HAO KazHMY um. C.JI.Achennusiposa

B Hammeit 0630pHOH cTaThe MBI IPOBENH OLEHKY 3THOJIOTHYECKUX (PaKTOPOB XPOHUUECKOTO SHJIOMETPHTA, Hauboee da-
CTBIX MPOSIBJICHUH KIMHUYECKUX U YHJOCKOMMUYECKUX TAHHBIX, 3P(QEKTUBHOCTH PAa3INYHBIX THATHOCTHIECKUX MPOLEIYp U
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CTHKH U JICUCHUS TaHHOM MaTOJOTHH, OCTAIOTCA OTKPBITHIMU U TPEOYIOT JaTbHEHINETO N3YUIeHHs. B CBSI3U C BBINIEH3IOKECH-
HBIM  ONpPECICHHBIN MPAaKTUIECKUI U HAyIHBIH WHTEPEC MOTYT HPECTABIATh NPOCIEKTHBHBIC UCCIEAOBAHUS OLEHKH CO-
BPEMEHHBIX METOJUK JMATHOCTHKH U JIeueHNsI X1, X BINSHHUE HA YNCIIO HEYAAYHBIX PETPOLYKTUBHBIX HCXOOB IPOrpaMM
BPT ¢ ygeToM nepcoHaIbHBIX 0COOCHHOCTEH PEIPOILyKTHBHOW CUCTEMBI TAIIUEHTOB.

Knrouegvie cnosa: xponuueckuii s9HOoMempum, penpooykmugHble Heyoauu, peyenmueHoCms SHOOMempUs, UMNIAHMAYUsL,
C 138,

TYHUIHJIEME

CO3BIIIMAJIBI DQHIOMETPHUT- 3AMAHAYH KO3KAPACTAP, )KYPI'13Y IPUHITATITEPL
9JIEBH HIOJIY

E. Ackap!, P.K. Basues', A.H. Poiouna’, A.K. Ayein6exona’

. PERSONA PXKO
2 C.A. Acherausipos arsigarsl Kas¥YMY AO

Byn makamama 0i3 CO3BUIMANbI IHIOMETPUTTIH Maiga 60iry ceOeOiHiH 3THONOTHSIBIK (aKTOPIAPBIH,KHI Ke3AeCEeTiH
KIMHUKAIBIK JKOHE JHIOCKONMSIBIK OENTijiepiH, COHBIMEH KaTap OpTYpili IMAarHOCTHUKAJIBIK JKOHE eMIey oIiCTepiHiH
TUIMALTITIH Oaranagplk. bipak, oChl yakpITKa JeHiH NWArHOCTHKAHBIH OHTAMIBI alTOPUTMI JKOHE OYJI MATOJOTHUSHBEI M-
JIey epeKIIeNiKTepi Typajbl CypakTap aIibIK KYHiHAe Kaibll, opi Kapail 3epTreyai KaxkeT eremi. COHIBIKTaH Ja >KOFaphiaa
KOpPCETUIreH MaJliMeTTep OOWBIHINA JUArHOCTHKA MEH eMICYAiH THIMIUTriH Oaranay yuIiH Oenrisi Oip MpaKTHKAIBIK JKOHE
FBUIBIMH KBI3BIFYIIBUIBIKTAPbI, COHNAM-aK CO3BUIMAIIBI SHIOMETPHT JKOHE COTCI3 PENPOLYKTUBTI HOTHIKENEDP apachIHAAFbI
BIKTHMAJ KOPPEISAIISTHBI HAKTHUIAY YIIIH MallUeHTTEPAIH PEeIPOAYKTHBTI KYHECIHIH jKeKe epeKIIeiKTepiH HeTi3re aja OTHI-
PBII MYKHST 93ipJieHTeH MPOCHeKTHBTI 3epTTeyiep Hemece PKU xyprisy xepek.

Tyiiin ce30ep: co3vlimanvl SHOOMempUm, penpooOyKMuUEmi camcizoikmep, d3HOOMempuil peyenmusminiei, UMNIAHMAYUS,
Cl138




