ORIGINAL ARTICLE AHI EVRAN MEDICAL JOURNAL
E-ISSN: 2619 - 9203

Hysteroscopic Evaluation of Chronic Endometritis Incidence in Unexplained

Infertile Women with Recurrent Implantation Failure: Six Years Experience

Tekrarlayan implantasyon Basarisizhgi Olan Aciklanamayan infertilite Olgularinda
Kronik Endometrit Sikhginin Histeroskopik Olarak Degerlendirilmesi:
Alt1 Yillik Deneyim

Nur DOKUZEYLUL GUNGOR" ' Tugba GURBUZ* " Arzu YURCPP

oz

Amag: Tekrarlayan implantasyon basarisizligi (TIB) olan agiklanamayan infertilite olgularinda histeroskopik kronik endometrit (KE)
insidansinin degerlendirilmesi.

Araclar ve Yontem: Bu kesitsel retrospektif ¢alismaya, Ocak 2014-Agustos 2020 tarihleri arasinda hastanemizin tiip bebek klinigine
basvurmus olan 529 katilimei dahil edilmistir. Katilimeilarin yaslar1 18-39 araliginda degismektedir. Katilimeilar, TIB olan aciklana-
mayan infertil olgulari (Grup:1; n:187) ve TIB olmayan agiklanamayan infertil olgular1 (Grup:2; n:342) olmak iizere iki gruba
ayrilmstir.

Bulgular: Kadinlarin ortalama yas1 31.6 £5.1 olup, katilimeilara ait ortalama viicut kitle indeksi (VKT) 24.6 +£2.5 olarak hesaplanmustir.
Histeroskopik bulgular ise su sekildedir: 14 katihmcida (%2.6) kronik endometritis, 19 katilimcida (%3.6) polip bulunurken,
katilimerlarin 496'sinda (%93.8) patolojik bulguya rastlanmamustir. iki grup arasinda yas, VKI, AMH seviyesi, toplam gonadotropin
dozu, stimiilasyon siiresi, kazanilan 00sit sayisi, MIl ve PN bakimindan istatiksel olarak anlamli farklilik bulunmadigi goriilmiigtiir.
Yine, iki grup arasinda, infertilite tipi (p=0.09) ve sigara kullanim1 (p=0.5) bakimindan istatistiksel olarak anlamli bir fark bulun-
mamaktadir. Ancak test sayis1 bakimindan iki grup arasinda istatistiksel olarak anlamli bir farklilik (p=0.000) tespit edilmistir. Ayrica,
iki grup arasinda KE (p=0.1) ve polip (p=0.8) bakimindan istatistiksel olarak anlaml: farklilik bulunmamis olup, endometriyal patoloji
varligi bakimindan iki grup arasinda istatistiksel olarak anlaml farklilik (p<0.001) s6z konusudur.

Sonu¢: Bu calisma, TIB olan kadinlarin daha yiiksek KE insidansina sahip olmadigim, fakat bu hasta gruplarinda endometriyal
patolojilerin sayisinin arttigim ortaya koymustur. Bundan dolayi, agiklanamayan infertilitesi olan TiB hastalarinda histeroskopi islemi-
nin yapilmasi gerekmektedir.

Anahtar Kelimeler: agiklanamayan infertilite; histerokopi; kronik endometritis; tekrarlayan implantasyon basarisizlig
ABSTRACT

Purpose: To evaluate histeroscopically-proved chronic endometritis (CE) incidence in unexplained infertility cases with recurrent
implantation failure (RIF).

Materials and Methods: This cross-sectional retrospective study was done on 529 participants who attended our hospital's infertility
clinic from January 2014 to August 2020. The participants were at the age of 18-39 years. We divided the subjects into two groups,
i.e., unexplained infertile patients with RIF (Group:1; n:187) and unexplained infertile patients without RIF (Group:2; n:342).
Results: The women had a mean age of 31.6 +5.1 years. Hysteroscopic findings were as follows:14 (2.6%) had chronic endometritis,
19 (3.6%) had polyps, and 496 (93.8%) had no pathological findings. Age, BMI, AMH level, total dose of gonadotropin, duration of
stimulation, number of retrieved oocytes, Metaphase Il (MI1), and Pronucleus (PN) showed no significant difference between the two
groups. Also, infertility type (P=0.09) and smoking(P=0.5) were not statistically different between the two groups. In addition, the two
groups showed no statistically significant difference in polyps (p=0.8) and CE (p=0.1), while the two groups showed a statistically
significant difference in endometrial pathology (p<0.001).

Conclusion: In this study, it was shown that those with RIF did not show a higher incidence of CE, but endometrial pathologies were
increased in this group of patients. So hysteroscopy should be done in RIF patients with unexplained infertility.
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INTRODUCTION

Endometrium undergoes cyclical changes every month as
aunique tissue resulting in proliferation, menstruation, and
decidualization influenced by ovarian steroids.! Some-
times, higher cell density of the stroma, infiltration of lym-
phocytes and plasma cells present in the endometrial
stroma, stromal fibroblasts, asynchronous maturation of
epithelial cells, and superficial mucosal oedema results in
chronic endometritis (CE).2 CE is referred to as a type of
inflammation in which there are plasma cells persistently
in endometrium stroma and usually has no symptoms or
has negligible symptoms, such as leucorrhea, pelvic pain,
abnormal uterine bleeding, and dyspareunia.> The oligo-
symptomatic or asymptomatic inflammation is also ac-
companied by vaginal discharge, lower abdominal pain,
fever, and abnormal menstrual function,* mild gastro-in-
testinal discomfort and, recurrent cystitis.* Since it is diffi-
cult to establish a diagnosis with no invasive endometrial
biopsy, it remains unclear whether CE is prevalent among
women at reproductive age. However, it was reported that
the CE incidence rate ranged between 2.8 and 56.8%
among infertile women.”® There is an increasing body of
evidence that endometriosis is commonly associated with
CE, and they have unexplained recurrent pregnancy losses,
infertility with ambiguous etiology, and recurrent implan-
tation failures (RIF) after in vitro fertilization (I\VVF) treat-
ments.*!® Regardless of advancements in IVVF practice,
RIF is still a challenge that must be solved. RIF means
when women have had failed IVF attempts three times
with high-quality embryos.!* The possible reasons for RIF
include advanced maternal age, smoking status of both pa-
rents, elevated body mass index, and stress levels. Immu-
nological factors such as cytokine levels and the presence
of specific autoantibodies should be examined, as well as
any infectious organisms in the uterus leading to CE. Ute-
rine pathologies, such as polyps and myomas, as well as
congenital anatomical anomalies, should be ruled out.
Sperm analysis, pre-implantation genetic screening and
endometrial receptivity should be considered and evalua-
ted, and IVF protocols should be tailored to patients.*
Those with recurrent pregnancy loss (RPL) and RIF had a
higher incidence rate of CE, i.e., 9.3-67.6%,%'2 and 14—

67.5%,'>'s respectively. These findings show a correlation

between CE and RIF, which even displays a causal rela-
tionship with RPL. Although there have been recent inno-
vations in reproductive immunology, testing techniques,
stimulation protocols, and embryo culture, implantation
continues to be one of the main factors limiting I\VF suc-
cess. Implantation is performed through several stages, in-
cluding embryo apposition, adhesion, penetration, endo-
metrial decidualization, and trophoblast invasion. Immune
cells and cytokines tightly regulated these processes. The
initial phase of the implantation process is "adplantation."”
This first phase requires the newly hatched blastocyst to
loosely adhere to the endometrial epithelium, often "rol-
ling" to the eventual site of implantation where it firmly
adhered. This process requires both the blastocyst adhe-
sion interaction with the endometrium during the "recep-
tive window.*6 In many mammalian species, the processes
of early pregnancy occur in a hypoxic environment.
However, the mechanisms underlying maternal adaptation
to hypoxia during early pregnancy remain unclear.'” Also,
N-glycosylation of uterine endometrium determines its re-
ceptivity. Glycosylation alters the molecular and functio-
nal features of glycoproteins, which is closely related to
many physiological processes and diseases.'® Single-cell
RNA sequencing of cells from cultured human blastocysts
has enabled us to define the transcriptomic landscape of
placental trophoblast (TB) that surrounds the epiblast and
associated embryonic tissues during the enigmatic day 8
(D8) to D12 peri-implantation period before the villous
placenta forms.t® The decidual cells secrete many interle-
ukins, growth factors, and other factors that can be classi-
fied as either supporting implantation (pro-invasive) or in-
hibiting (anti-invasive). Pro-invasive factors - IL-1f, IL-5,
IL-6, IL-7, IL-8, IL-9, IL-13, IL-15, Eotaxin CCL11, IP-
10 and RANTES. Anti-invasive factors - IL-10, IL-12 and
VEGF.? Recent studies have shown a negative effect of
CE on implantation by impairing decidualization.?! CE has
attracted much attention among fertility care providers and
scientists because it has been potentially associated with
reproductive issues in the last decades. Several studies
have shown a high prevalence of CE among women with
recurrent IVF failures (13.95 - 57.55%), unexplained in-
fertility (UEI) (40.7-55.7%), and repeated loss of early
pregnancy (42.9-56%).222% Several authors recently have

studied the possible mechanisms of the endometrium re-
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productive health hampered by CE. Improvement in tech-
nology and increased training has led to widespread use of
hysteroscopy, and it has become the method of choice for
the diagnosis and treatment of intrauterine pathologies.
During operative hysteroscopy, uterine perforation, blee-
ding, and air emboli because of used distention medium
and hyponatremia which resulted from infusion of large
amounts of distention medium into circulation and allergic
reactions may occur.?* The present study aims to assess the
incidence of CE in women with UEI and RIF depending

on hysteroscopic findings.

MATERIALS and METHODS

This cross-sectional retrospective study was done on 529
participants who attended our hospital's infertility clinic
between January 2014 and August 2020. The participants
were at the age of 18-39 years. We divided the subjects
into two groups, i.e., unexplained infertile cases with RIF
(Group:1;n:187) and unexplained infertile cases without
RIF (Group:2;n:342). They had no additional chronic ill-
nesses like thyroid problems, diabetes or hypertension. All
of the participants had unexplained infertility. All patients
have undergone hysteroscopy. Demographical and clinical
characteristics, including age, body mass index (BMI), to-
tal dosage of used gnd, duration of stimulation, total num-
ber of retrieved oocytes, Anti mullerian hormone (AMH),
smoking, hysteroscopic findings were compared. The par-
ticipants submitted the informed consent. This study was
approved by the Ethics Committee of Beykoz University,
Turkey (Date: 06.11.2020-Decision No: 2020/3). All pro-
cedures conducted in studies, including human partici-
pants, conformed to ethical standards of the national or ins-
titutional research committee and the Helsinki Declaration
1964 and subsequent amendments or other ethical stan-
dards.

Statistical Analysis

SPSS version 26.0 (SPSS Inc., Chicago, IL, USA) was ap-
plied to perform statistics. The Kolmogorov—Smirnov test
results show that all quantitative variables are not normally
distributed. The relationship between the quantitative var-
iables in the two groups is studied using the Mann-Whit-
ney test. The factors of group exposure were assessed

using logistic regression analysis. In this case, in which we

have zero events in a subgroup, penalized maximum like-

lihood estimation was used.

RESULTS

This study sample consisted of 529 participants (187 cases
with RIF and 342 without RIF) with unexplained inferti-
lity. Table 1 shows the descriptive statistics of the variab-
les.

Table 1. Descriptive statistics of the variables

Variable n  Minimum Maximum  Mean Sd
Female Age (y) 529 18 39 31.6 5.1
BMI(body mass

index) 529 18 33 24.6 25
Total use of 520 900 3000 21469 3125

gonadotropin(lU)
Duration of sti-

mulation(days) 529 7 12 9.99 0.98
\';‘e”d”:f)iry‘t’;re”ie' 529 7 13 81 06
AMH(ng/ml) 529 1 3.81 1.43 0.6
Mil 529 6 10 6.2 0.6
PN 529 5 8 6.005 0.3
Variable Frequency Percent
Infertility type

Primary 370 69.9
Secondary 159 30.1
Smoking

No 457 86.4
Yes 72 13.6
Hysteroscopical Findings

Chronic Endometritis 14 2.6
Polyps 19 3.6
No pathology 496 93.8
Group

With recurrent implantation failure (Group:1) 187 35.3
Without recurrent implantation failure (Group:2) 342 64.7

AMH: Anti-Mullerian Hormone, BMI: body mass index, MIl: Metaphase
11, PN: Pronucleus

As Table 1 shows, the participants have a mean age of 31.6
years +5.1. The mean BMI of the participants is 24.6+2.5.
The total use of gonadotropin is 2146.9+312.5. The mean
duration of stimulation is 9.99+0.98 days. The mean AMH
level is 1.4340.6. The total number of retrieved oocytes is
8.1+0.6. The mean number of MIT and PN are 6.2+0.6 and
6.005+0.3, respectively. Of 370 (69.9%) women have pri-
mary and 159 women (30.1%) have secondary infertility.
457 subjects (86.4%) are not smokers. The hysteroscopy
findings showed that 14(2.6%) have CE, 19(3.6%) have
endometrial polyps, and 496 (93.8%) have no endometrial

pathology.
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Table 2 shows the relationship between the studied variab-
les in both groups using Mann-Whitney Test.

Table 2. Comparison of two groups using Mann-Whitney test

Age female(y) 31.8(4.5) 31.6(5.7) 0.4
BMI(kg/m?) 24.7(2.5) 24.6(2.6) 0.7
AMH(ng/ml) 1.4(0.5) 1.4(0.6) 0.8
Total dose of gonadotropin 2113.8 2165.05 06
(V) (420.6) (231.9) :

Duration of stimulation 9.9 10.03 0.06
(days) (0.9) (1.01) ’

Number of retrieved oocytes  8.03(0.3) 8.1(0.7) 0.1
Mil 6.4(0.8) 6.1(0.5) 0.06
PN 5.9(0.1) 6.02(0.4) 0.7

‘MIl:Metaphase I1,PN:Pronucleus

Table 2 shows no significant difference in BMI, age, AMH
level, total dose of gonadotropin, duration of stimulation,
number of retrieved oocytes, Mll, and PN between the two

groups.

Table 3 shows the relationship between the variables stu-
died in both groups using Chi-Square and exact Fisher
Tests.

Table 3. The relationship between the studied variables in both
groups using Chi-Square and exact Fisher Tests

Infertility type 0.09
Primary 122(65.2) 248(75.2)

Secondary 65(34.8) 94(27.5)

Number of trial <0.001
1.00 0 119(34.8)

2.00 0 223(65.2)

3.00 141(75.4) 0

4.00 28(15) 0

5.00 16(8.6) 0

6.00 2(1.1) 0

Smoking 0.5
No 161(86.1) 296(86.5)

Yes 26(13.9) 46(13.5)

Table 3 shows that the two groups show no statistically
significant difference in infertility type (P=0.09) and smo-
king(P=0.5). The two groups are statistically significantly
different in the number of trial (p=0.000).

Table 4 shows the relationship between the hysteroscopic
variables of both groups using Chi-Square and exact Fisher
Tests.

Table 4. The comparison of hysteroscopic findings in both groups

Hysteroscopy 0.01
Chronic Endometritis ~ 10(5.3) 4(1.2) 0.1
Polyps 9(4.8) 10(2.9) 0.8

No endometrial

pathology 168(89.9) 328(95.9) <0.001

Table 4 shows that the two groups show no statistically
significant difference in CE (p=0.1) and polyps (p=0.8),
while the two groups are statistically significantly different
in the presence of endometrial pathology(p=0.000). The
results of the study showed that those women who had RIF
did not show a higher incidence of CE, but endometrial
pathologies (EP) were increased in this group of patients.

Table 5 shows the logistic regression analyses for some
risk factors and chronic endometritis.

Table 5. Logistic regression analyses for some risk factors and
chronic endometritis

Female Age 1(0.97,1.04) 0.7
BMI 0.9(0.9,1.05) 0.6
Total dose of gonadotropin 1(0.99,1) 0.07
Duration of stimulation 1.12(0.9,1.3) 0.2
Number of retrieved oocytes 1.5(1.04,2.16) 0.02
AMH 1.08(0.8,1.4) 0.6
Ml 0.5(0.4,0.6) 0.000
PN 1.35(0.8,2.22) 0.
Infertility type

1.00

2.00

Total number of trial

1.00 1

2.00 1.87(0.03-94.8) 0.7
3.00 0.00001(2.91e-07-0.0007) 0.000
4.00 0.00007(1.43e-06-0.003) 0.000
5.00 0.0001(2.43e-06-0.006) 0.000
6.00 0.0008(0.00001-0.05) 0.001
Smoking

No 0

Yes 0.95(0.57-1.59) 0.8
Hysteroscopy

Chronic Endometritis 1

Polyps 2.57(0.6-1.5) 0.1
Diagnostic 4.5(1.4-13.9) 0.008
Embryo transfer

1.00 1

2.00 0.05(0.01-0.19) 0.000

AMH: Anti-Mullerian Hormone, BMI:body mass index,MIl:Metaphase
11,PN:Pronucleus
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In Table 5,Age, BMI, total dose of gonadotropin, duration
of stimulation, AMH, and smoking were not the significant
risk factors for chronic endometritis. Regarding the asso-
ciation between the risk factors and prevalence of the CE,
the total number of oocytes was associated with the incre-
ased risk of CE(OR=1.5), MII was associated with the dec-
reased risk of CE(OR=0.5).

DISCUSSION

Implantation is the result of a complex interaction between
the blastocyst and the endometrium. Different signaling
pathways participate in this unique biological link and an
appropriate endometrium is requested for the implantation
success. Many pathologies of the endometrium and uterus
affect endometrial receptivity. The potential mechanisms
whereby endometrial polyps could adversely impact ferti-
lity include both mechanical interference and the release
of molecules that adversely affect sperm transport or
embryo implantation. There exists evidence of increased
levels of glycodelin,?® aromatase?® inflammatory mar-
kers,?” and reduced levels of HOXA-10 and -11 messenger
RNA.28 (No studies were found comparing these expressi-
ons before and after polypectomy. Adenomyosis on the
molecular expressions is thought to be important for opti-
mal endometrial receptivity. Decreased Hox-A10 gene
expression, LIF dysregulation, downregulation of NR4A
and FOXO1A and increased levels of IL-1b,corticotropin-
releasing hormone), NK cells, macrophages, and a spect-
rum of cytokines are seen.?® In myomas also, Hox-A10
gene expression decreases. Especially, submucous leiom-
yomas produce substances that can alter the endometrial
milieu in the midluteal phase in a way that is associated
with reduced implantation success.? Several studies have
been done on the effect of endometritis, especially CE, on
human pregnancy in the last decade and most of them
showed the potential association. The present study aimed
to assess the CE incidence in unexplained infertile women
with RIF depending on hysteroscopic findings. The fin-
dings showed that those who had RIF did not show an inc-
reased frequency of CE. In other words, CE incidence was
similar in UEI patients with or without RIF. Considerable
efforts have been made recently to clarify the relationship
between CE and infertility, helping manage women suffe-
ring from a poor reproductive outcome.2° Song et al. found

an association between CE and undesirable reproductive
outcomes, including implantation failure and recurrent
loss of pregnancy.®! CE has the prevalence of varying
between 1.4 % among those with non-normal uterine ble-
eding and 56% in those with recurrent pregnancy loss and
infertility,32 while our study did not find any association
between CE and RIF. Cicinelli et al. found that a reliable
diagnostic characteristic of CE is the presence of micro-
polyps during hysteroscopy.® It has been found that seve-
ral women experiencing RIF have CE due to bacterial co-
lonization, which has the lowest or no symptoms of infec-
tion.'* Kushnir et al. found CE in 45% of the infertile pati-
ents, particularly those who had RIF, which is not consis-
tent with our study results.3* Matteo et al. state that CE im-
pedes endometrial receptivity and consequently leads to
infertility since the endometrium is characterized by ab-
normal inflammatory mediators and an aberrant endomet-
rial microenvironment in the endometrial lining, such as
cytokines, leukocytes, and immunoglobulins.®> A body of
evidence found the adverse effect of CE on pregnancy out-
come by disordering the endometrial microenvironment
and hampering endometrial receptivity.'>% The infertile
subjects who have endometrial polyps have more preva-
lent CE than fertile women. The infertile subjects with cu-
red CE had the same pregnancy outcome as the infertile
ones without CE. According to multivariate analysis, there
is a significant association between infertility and diagno-
sis of CE among those with EP.37 Despite the lack of com-
parison between fertile and infertile groups, the previous
studies have shown that infertile women experienced a
high CE prevalence, which is not in line with our study
results.® CE reversibly causes infertility, and its recogni-
tion and treatment may improve the chances at the next
IVF attempts and may improve the outcome of IVF among
those with RIF.2% Sfakianoudis et al. have found an asso-
ciation between CE and infertility and RIF, which does not
support our study findings.? Saxtorph et al. conducted en-
dometrial investigations and found that chronic endomet-
ritis was more prevalent in the RIF cohort.3”-3 EC has been
associated with RIF in some trials, which is prevalent
between 8 and 57%, depending on the diagnosis criteria,
and those with RIF were found to have more prevalent en-
dometrial dysfunction biomarkers, which is not in line

with our study results.*>23 Johnston et al. found a signifi-
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cantly lower implantation rate among the non-fertile wo-
men with RIF and CE during the IVF-ET cycle following
endometrial biopsy than women with RIF but not with CE
(15% vs. 46%), and there is an association between CE and
poor reproductive outcomes, including RPL and implanta-
tion failure, which is not in line with our study results.®
Also, in the study of Tanacan et al., it was shown that per-
forming diagnostic hysteroscopy prior to the first IVF tre-
atment cycle without correcting any anatomic abnormali-
ties did not improve live birth rates(LBRs).*

The low number of patients and retrospective study design
were among the limitations of our study. In this study,
those with RIF did not show a higher incidence of CE, but
endometrial pathologies were increased in this group of
patients. So hysteroscopy should be a part of our work-up
in RIF patients with unexplained infertility.
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