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Abstract
Purpose  This paper was mainly conducted to investigate the effect of chronic endometritis (CE) on the clinical 
outcome of patients with unexplained infertility.

Materials and methods  145 patients with unexplained infertility from the Reproductive Center of our hospital 
from January 2018 to December 2021 were selected as the unexplained infertility group. 42 patients with definite 
infertility causes were selected as the control group during the same period. Both groups of patients underwent 
hysteroscopy and immunohistochemical tests for CD38 and CD138. According to the results of hysteroscopy and 
immunohistochemistry, the incidence of CE between the two groups was analyzed. Patients with CE as CE group 
accepted oral antibiotic therapy for 14 days. Another 58 patients with unexplained infertility who did not undergo 
hysteroscopy and immunohistochemical tests for CD38 and CD138 were selected as the unexamined group. Both 
groups of patients were expected natural pregnancy. Follow-up lasted for 1 year, and the pregnant patients were 
followed up until delivery.The clinical pregnancy rate, spontaneous abortion rate and baby-carrying home rate of the 
two groups were compared.

Results  There were 75 patients with CE in the unexplained infertility group, and the prevalence rate was 51.7% 
(75/145). Compared with the control group (28.6%), the incidence of CE was significantly higher (P < 0.05). After 
treated with antibiotic treatment, the patients’ clinical pregnancy rate was 61.3% (46/75) and baby-carrying home rate 
was 60% (45/75) in the CE group, which were higher than those in the unexamined group(43.1% & 36.2%) (P < 0.05), 
while the spontaneous abortion rate was 2.2% (1/46),which was lower than that in the unexamined group (16.0%) 
(P < 0.05).

Conclusions  For patients with unexplained infertility, hysteroscopy combined with endometrial 
immunohistochemical detection of CD38 and CD138 should be performed in time to exclude CE. The clinical 
pregnancy outcome of CE patients can be significantly improved by antibiotic treatment.

Key words  Chronic endometritis, Antibiotic treatment, Unexplained infertility, Pregnancy outcome

The effect of chronic endometritis 
and treatment on patients with unexplained 
infertility
Juan Gu1, Qingqing Sun1*, Yujuan Qi1, Fangfang Hu1 and Yijuan Cao1

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-023-02499-6&domain=pdf&date_stamp=2023-6-30


Page 2 of 5Gu et al. BMC Women's Health          (2023) 23:345 

Introduction
CE is an inflammation characterized by infiltration of 
plasma cells in the endometrium. The clinical manifes-
tations are nonspecific or even asymptomatic. However, 
CE can not only cause pain in the lower abdomen, abnor-
mal uterine bleeding and increased vaginal secretions, 
but also affect the receptivity of the endometrium, result-
ing in repeated pregnancy loss, infertility and embryo 
implantation failure [1]. whether the uterine cavity is 
diseased, whether the uterine cavity shape is normal, 
whether the uterine cavity adhesion and endometrial 
state, etc can be directly observed by hysteroscopy. How-
ever, there are some limitations by hysteroscopy and is 
easily affected by the subjective factors of the surgeon. 
CD38 and CD138 are specific expression products of 
plasma cells. The detection rate of endometrial inflam-
matory lesions can be effectively improved by examing 
CD38 and CD138 in endometrial tissues [2]. Studies have 
shown that the diagnostic rate of chronic endometri-
tis can be effectively improved by detecting the positive 
expressions of CD38 and CD138 in endometrial tissue 
combined with hysteroscopy [3]. Therefore, we studied 
the incidence of CE and its effect on clinical pregnancy 
outcome in patients with unexplained infertility through 
hysteroscopy combined with the detection of CD38 and 
CD138 in endometrial tissue.

Materials and methods
Materials
145 patients with unexplained infertility from the Repro-
ductive Center of our hospital from January 2018 to 
December 2021 were selected as the unexplained infertil-
ity group and 42 patients with definite infertility causes 
were selected as the control group during the same 
period. Both groups of patients underwent hysteroscopy 
and immunohistochemical tests for CD38 and CD138. 
Patients with unexplained infertility diagnosed as CE 
were selected as CE group, and another 58 patients with 
unexplained infertility who didn’t accept hysteroscopy 
and immunohistochemical tests for CD38 and CD138 
were selected as the unexamined group. Inclusion crite-
ria: patients with unexplained infertility and those with 
clear infertility were younger than 35 years of age. Exclu-
sion criteria: Ovulation disorders, endometriosis, intra-
uterine adhesions, hypoovarian function, infertility with 
internal and surgical complications, uterine malforma-
tions and organic lesions of the uterus, etc.

Methods
1.	 Hysteroscopy and endometrial acquisition: 

The hysteroscopy and endometrial biopsy were 
performed after relevant preoperative examination 
at 3–7 day after menstruation. Endometrial 
biopsy plays a key role in the diagnosis of chronic 

Endometritis [4].The criteria for diagnosing CE 
under hysteroscopy [5] : (1) Endometrial congestion: 
dispersed or diffuse congestion, more obvious 
around the gland; (2) endometrial interstitial 
edema: the endometrial is still thickened and pale 
in the proliferation stage; (3) Endometrial polyps: 
fingerlike protrusions can be seen on the surface of 
the endometrial. A small curette was used to scratch 
the endometrium for pathological examination of 
suspected lesions.

2.	 Pathological examination and immunohistochemical 
tests for CD38 and CD138: The endometrial tissues 
were fixed with 10% formalin solution before being 
examined. The specimens were routinely dehydrated, 
embedded in paraffin, sliced and then stained with 
HE. The criterion for CE determination by HE 
staining is that typical plasma cells can be seen in 
the endometrial stroma [6]. Immunohistochemical 
tests for CD38 and CD138 were performed 
according to the instructions of the kit. After 
immunohistochemical staining, at 400 times of high 
magnification field of view, Five or more typical 
plasma cells with CD38 and CD138 positive plasma 
cells and CD38 and CD138 positive glandular 
epithelial cells found in the endometrial stroma were 
diagnosed as CE [7].

3.	 According to the results of hysteroscopy and 
immunohistochemistry, the incidence of CE in the 
two groups was analyzed.

4.	 Antibiotic treatment: Patients with CE were assigned 
as CE group and accepted oral antibiotic treatment 
twice a day for 14 days, doxycycline hydrochloride 
enteric-coated capsules, 20 capsules/box, 0.1g/ 
capsule (measured by doxycycline).

5.	 Comparison of clinical pregnancy outcomes: The 
paitients in CE group and the unexamined group 
were monitored for follicles and guided to have sex. 
The patients were followed up for 1 year, and the 
pregnant patients were followed up until delivery. 
The clinical pregnancy rate, spontaneous abortion 
rate and baby-carrying home rate of the two groups 
were compared.

Statistical analysis
IBM SPSS Statistics 26 software was used for statistical 
analysis of the data. The measurement data were in line 
with normal distribution, expressed as (x̄± s ), and inde-
pendent sample t test was used. The statistical data were 
expressed as n (%), and χ2 test or corrected χ2 test was 
used for comparison between groups. P < 0.05 was con-
sidered to be significant.
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Results
Incidence of chronic endometritis in women with 
unexplained infertility
CD38 and CD138 were detected by hysteroscopy and 
immunohistochemistry in 145 patients with unknown 
infertility. The results showed that 75 patients with CE 
and 70 patients without CE, with a prevalence rate of 
51.7%, which was significantly higher than that of the 
control group (28.6%), and the difference was statistically 
significant (P < 0.05).The results are displayed in Table  1 
and Fig. 1

There were no significant differences in age, infertility 
years, body mass index (IBM), follicle-stimulating hor-
mone (FSH), Luteinizing hormone (LH )and anti-Mülle-
rian hormone (AMH) between the two groups (P > 0.05), 
indicating that the two groups were comparable (Table 2).

The clinical pregnancy rate and baby-carrying home 
rate rate in CE group were 61.3% (46/75) and 60% (45/75) 
after antibiotic treatment higher than those of the unex-
amined group (41.3%&36.2%) (P < 0.05), and the sponta-
neous abortion rate of 2.2% (1/46) was lower than that of 
the unexamined group (18.2%) (P < 0.05).The results are 
displayed in Table 3 and Fig. 2

Discussion
In recent years, the research about CE and infertility has 
attracted more and more attention from reproductive cli-
nicians. It has been reported that the prevalence rate of 
CE in infertile patients is 2.8%~30% [8]. However, it was 
as high as 67.5% in patients with unexplained recurrent 
abortion or repeated embryo implantation failure [1]. 
Although the clinical treatment of infertility patients has 
greatly improved through cell and gene therapies, there 
are still some patients who experience repeated implan-
tation failures [9].The study showed that mild CE had no 
effect on the IVF outcome, but women with severe CE 

had lower ongoing-pregnancy rate/live-birth-rate (OR 
0.43, p = 0.003) and clinical-pregnancy rate (OR 0.40, 
p = 0.0007) [10].More and more studies believe that CE 
changes the endometrial microenvironment and thus 
affects endometrial receptivity, leading to the occurrence 
of adverse pregnancy.

It is easy to miss the CE diagnosis because there is no 
specific clinical and laboratory diagnosis method. At 
present, the commonly used detection methods include 
hysteroscopy, histopathology, microbial culture and so 
on. Because there is certain clinical subjectivity and limi-
tations about the diagnosis of hysteroscopy, hysteros-
copy combined with endometrial immunohistochemistry 
was adopted in this study to detect CD38 and CD138, 
which significantly improved the diagnosis rate of CE. 
This is consistent with Bouet’s views [11]. Bouet’s study 
showed that the sensitivity and specificity of hysteros-
copy in the CE diagnosis were 40% (8/20) and 80%(59/74) 
and believed that hysteroscopy combined with endo-
metrial biopsy was an effective means of CE diagnosis. 
Diagnosis and treatment of bacterial vaginosis, chronic 
endometritis, and pelvic inflammatory disease prior to 
attempted conception may be an important part of pre-
conception care for symptomatic women to improve out-
comes of natural and assisted reproduction [12]. Multiple 

Table 1  Comparison of CE incidence between the two groups 
[n(%)]

Unexplained 
infertility
group(n = 145)

Control group
(n = 42)

P

CE(%) 75(51.7) 12(28.6) P = 0.008

Table 2  Comparison of clinical pregnancy rate, spontaneous 
abortion rate and baby-carrying home rate rate between the CE 
group and the unexamined group

CE group(75) unexamined 
group(58)

P

age(years old) 29.20 ± 2.89 28.95 ± 2.95 0.622

infertility years (year) 3.59 ± 1.37 3.26 ± 1.40 0.176

IBM(kg/m2) 21.74 ± 2.49 21.12 ± 2.15 0.134

FSH(mIU/ml) 6.77 ± 1.17 6.92 ± 1.18 0.482

AMH (ng/ml) 3.72 ± 1.41 3.90 ± 1.56 0.472

Table 3  Comparison of clinical outcomes between CE group 
and unexamined group [n(%)]

CE 
group(75)

unexamined 
group(58)

P

clinical pregnancy (%) 46(61.3) 25(43.1) 0.037

spontaneous abortion(%) 1(2.2) 4(16.0) 0.049

baby-carrying home rate(%) 45(60.0) 21(36.2) 0.006

Fig. 1  Comparison of the general situation between the CE group and the unexamined group
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embryo transfers, prolonged menstruation and in vitro 
fertilization-embryo transfer (IVF-ET) increased the risk 
of endometrial bacterial infection. Patients with tubal 
obstruction had an increased probability of secondary 
infection, which was related to endometrial inflamma-
tory reaction and was a risk factor for CE [3, 13]. There-
fore, the above patients should also be examined in time 
to rule out CE, and timely antibiotics should be given 
to those patients with CE, so as to improve the clinical 
pregnancy outcome.The transient, repeated and persis-
tent impaired inflammatory state of the endometrium is a 
major factor of most problematic disorders in obstetrics/
gynecology, such as endometrial polyps, unexplained 
infertility, miscarriage. The concept of impaired inflam-
matory state of the endometrium considers both infec-
tious and non-infectious etiology and provids a newer 
approach to defective endometrial inflammation [14].

As for the treatment of endometritis, oral antibiot-
ics are the commonly used treatment method at pres-
ent. After treated with antibiotics, 82.3% of CE patients 
underwent re-histological examination, and the clinical 
pregnancy rate and live birth rate of cured patients were 
higher than those of uncured patients and those with-
out CE detection [15]. Effective antibiotic treatment for 
chronic endometritis may improve the clinical pregnancy 
rate and live birth rate with unexplained recurrent preg-
nancy loss (RPL), and increase the ongoing pregnancy 
rate in patients with recurrent implantation failure [16].

A study of the effects of antibiotic therapy on obstet-
ric outcomes in patients with RPL showed that live birth 
rates in patients with chronic endometritis improved 
after 14 days of antibiotic therapy compared to untreated 

chronic endometritis [17]. In this study, the clinical 
pregnancy rate and baby-carrying home rate rate of CE 
patients with unexplained infertility after antibiotic treat-
ment were significantly higher than those of the unex-
amined group, while the spontaneous abortion rate was 
lower than that of the unexamined group.

The incidence of chronic endometritis is very high in 
patients with unexplained infertility. Timely diagno-
sis and treatment of chronic endometrial inflammation 
can significantly improve the natural pregnancy rate 
and baby-carrying home rate of patients. Patients with 
unexplained infertility experience a variety of exami-
nation and treatment failure, psychological pressure is 
greater. Timely searching for the causes of infertility and 
treatment, not only can improve the patient’s pregnancy 
outcome, but also greatly alleviate the patient’s men-
tal anxiety, contribute to the stability of the family and 
society.
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