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Abstract 

Aims: The diagnostic and therapeutic impact of 

endometrial biopsy in the luteal phase of the preceding 

cycle before artificial reproductive technology (ART) 

was determined in a prospective case control study.  

 

Methods: From 1/2017 until 8/2018 all women treated 

with ART were asked to participate in the study at a 

University Fertility Center. 115 endometrial biopsies 

were performed prior to controlled ovarian stimulation. 

The endometrial tissue was analyzed 

immunohistochemically for hCG and CD138 positive 

plasma cells (CD138+). The results of 84 ART cycles 

after endometrial biopsy were compared to 204 controls. 

 

 

Results: The clinical pregnancy rates after or without 

endometrial biopsy did not differ significantly (35.7 vs. 

39.2%, p=0.578). Lower live birth rates were seen after 

intervention but this difference was not significant 

(23.8% vs. 32.4%, p=0.150). In 19/84 samples of 

endometrial tissue CD138+-plasma cells were detected 

(22.6%). In this group the clinical pregnancy rate was 

lower than in the group without signs of inflammation 

(26.3 vs. 38.5%, p=0.337). 

 

Conclusions: A therapeutic benefit of endometrial 

biopsy in the midluteal phase of the preceding menstrual 

cycle was not proven for the following ART cycle in 

this prospective study. Women with signs of chronic 
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endometritis with CD138+-plasma cells showed a 

reduced clinical pregnancy rate. The detection of 

CD138+-plasma cells as a marker for impaired 

implantation should be investigated in larger studies as a 

routine diagnostic work-up for infertility prior to ART. 

 

Keywords: ART; CD138; Chronic Endometritis; 

Endometrial Biopsy; hCG 

 

1. Introduction 

Almost 20 years ago the first studies were published 

suggesting a benefit of endometrial injury in the 

menstrual cycle prior to controlled ovarian stimulation 

for outcome parameters of artificial reproductive 

technologies (ART) in the following cycle [1].  Up to 

now the possible effect of the endometrial biopsy with 

injury of endometrium, “scratching”, prior to in vitro 

fertilization (IVF) or intracytoplasmatic sperm injection 

(ICSI) has been discussed extensively. Many authors 

stated that the endometrial biopsy in the preceding cycle 

or even the same cycle before embryo transfer could 

improve the receptivity of the endometrium in ART 

cycles [2].   In 2016 the procedure was used in several 

countries all over the world even without a proven 

benefit [3]. The majority of fertility centers performed 

the endometrial biopsy in the luteal phase of the 

preceding cycle before ART cycles with controlled 

ovarian stimulation (COS). In 2015 a Cochrane meta-

analysis of 14 randomized controlled studies (RCT) in 

women with a history of implantation failure and in 

unselected women performing ART cycles showed that 

the procedure is safe and does not lead to impaired live 

birth rates [4].  

 

The endometrial biopsy in the luteal menstrual phase 

can be used for the pathomorphological and 

immunohistochemical detection of a sufficient secretory 

phase. There is an ongoing debate which biochemical 

markers can predict an individual receptivity at the time 

of implantation. Individual patterns of the transcriptom 

influence the implantation [5].   It can be assumed that 

an ovulatory menstrual cycle which precedes the 

stimulation cycle with ART could improve the 

receptivity of the endometrium [6]. The detection of 

endometrial hCG was suggested as a differential marker 

for a sufficient luteal phase after ovulation and for the 

synchronous endocrine regulation of the menstrual 

physiology [7, 8]. The diagnostic approach of the study 

included the detection of a sufficient luteal phase with 

histological assessment and simultaneous measurement 

of endogenous endometrial hCG using standard 

immunohistochemical kits. The phase of the menstrual 

cycle can be clearly dated with histological criteria of 

the endometrial tissue after hematoxylin and eosin 

staining (H&E). Typical histological criteria for the 

luteal phase are [9]. 

1. Basal vacuoles in the early secretory phase. 

2. Maximum of stromal edema in the mid luteal 

phase. 

3. Increasing vascularization in the late secretory 

phase. 

4. Increasing saw-blade-like curling of the glands. 

5. Glycogen in the lumen of the acini in the late 

secretory phase. 

6. Arteries surrounded by predecidual cells. 

 

Chronic endometritis or a dysbalance in endometrial 

microbiome are discussed as important factors for 

infertility [10]. The effect of cervical and endometrial 

inflammation on implantation and pregnancy outcome 

was described almost 150 years ago:  Under the title 

“On chronic cervical endometritis as a frequently 

overlooked cause of sterility and abortions” published 

1878 in the British Medical Journal the author stated, 
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that even without symptoms and clinical signs of 

infection, the inflammation of the endometrium can be a 

reason for infertility and miscarriages [11]. The typical 

histopathological signs of chronic endometritis in H&E 

staining are superficial mucosal stromal edema, 

increased stromal density with leukocytic infiltrate of 

glands and stroma, and plasma cells within the stroma. 

In addition to these diagnostic signs with low sensitivity 

and specificity the immunohistochemical staining with 

Syndecan-1 (CD138) increases the diagnostic 

concordance between pathologists [12, 13]. The 

systematic CD138+-plasma cell assessment as a 

diagnostic procedure for infertility was proposed by Liu 

et al. [14]. Because clinical studies have shown that 

endometrial biopsy in the preceding cycle prior to COS 

in unselected cycles as well as in cycles after repetitive 

implantation failure does not harm and may even have 

benefits, we planned this prospective case control study. 

The additional goal of the study was to examine the 

possible diagnostic value of endometrial biopsy with 

immunohistochemical detection in the clinical routine 

for hCG and CD138+-plasma cells in the endometrium. 

The treatment of a chronic endometritis was not part of 

the study protocol. At the time of the study, the 

diagnosis of chronic endometritis and the possible 

treatment have not been recommended for ART cycles 

routinely [15].  

 

2. Methods 

This study was conducted as a prospective case control 

study at a single-center in a University Fertility Center. 

The study protocol was approved by the local ethics 

committee (EK 68022015). The study protocol included 

all infertile women before ART cycles were performed. 

They were offered endometrial biopsy at day 20 of the 

menstrual cycle or 7 days after confirmed ovulation. 

Inclusion criteria were planned ART treatment with 

autologous oocytes, age of the treated women of 20-45 

years, and written informed consent to the study 

protocol. All women regardless of previous cycles or 

diagnosis of repetitive implantation failure were asked, 

but each woman was included into the study only once. 

The results of the immunohistochemical testing for hCG 

and CD138 did not result in a change of treatment. The 

standard intervention was the endometrial biopsy with 

the single use catheter as previously described [16]. 

After disinfection of the vagina and external cervical os 

the endometrial biopsy catheter (Pipelle®) is inserted 

into the uterus. After insertion of the catheter, the inner 

cannula is pulled back to create a suction. With suction, 

the catheter is slowly turned and removed out of the 

uterine cavity. The procedure may be performed three 

times in maximum to obtain viable endometrial tissue. 

If the catheter cannot be inserted into the uterine cavity 

the uterus can be hooked and dragged into the vagina. 

The tissue samples were fixed in formaldehyde and 

embedded in paraffin. After cutting the blocked tissue 

into 4 µm serial tissue slices, they were prepared for 

H&E staining as a standard procedure in Benchmark XT 

and prepared for immunohistochemical staining. The 

sample size for the study was planned for 100 women 

with endometrial biopsy with 10% drop out rate and 

number of controls in an allocation of 1:2. Starting from 

January 2017 until August 2018, 328 cycles of 

IVF/ICSI were performed in the study period. 115 

patients were included in the intervention group with 

endometrial biopsy. 84 ART cycles after biopsies with 

proven endometrial tissue in the preceding menstrual 

cycles with embryo transfer were analyzed in 

comparison to 204 cycles of IVF/ICSI without 

endometrial biopsy (Table 1).  Figure 1 shows the flow 

chart of inclusion to the study. 
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Figure 1: Flow chart of inclusion to the study and control group. 

 

The hCG staining was performed as previously 

described by Zimmermann et al. [17]. The endometrial 

tissue specimens were stained with two different 

polyclonal antibodies for hCG as well as on slide 

controls of early placental tissue (DAKO A0231, Cell 

Marque, 234A-15). After heat preparation with CC1 

mild for 32 minutes, the antibody staining with DAKO-

antibodies in a dilution of 1:500 or Cell Marque 2234A-

15 in a dilution of 1:400 were used for 28 minutes. After 

the primary peroxidase reaction, the ultraview DAB kit 

was applied for 8 min, H&E-staining followed for 4 min 

and bluing reagent for 4 min. All reagents were obtained 

from Ventana/Roche.  

 

The immunohistochemical staining for CD138 was used 

in a similar protocol. As primary outcome parameters of 

the diagnostic part of the study, the detection of 

endogenous hCG and immunohistochemical detection 

of CD138+-plasma cells in the endometrial probe were 

defined. Primary endpoints of the safety and outcome 

parameter after endometrial biopsy were defined as 

clinical pregnancy rate, live birth rate, rate of ectopic 

pregnancy and miscarriage. The statistical analysis was 

performed using GraphPad Software version 7.0 for 

Windows, La Jolla California USA, 

www.graphpad.com. Categorical variables are presented 

as percentages compared via the chi-square test. 

Continuous variables are presented as mean ± standard 

deviation. The normality of the distribution of 

continuous variables was tested with the Shapiro-Wilk 

test. Levene´s test was used for equal variances. The 

unpaired t-test was performed. Group differences were 

considered to be significant at a P value of <0.05. The 

Ferring GmbH supported the study by a research 

funding grant.  

 

3. Results 

During the study period 355 planned ART cycles after 

COS were performed. According to the study protocol 

at day 20 of the preceding cycle or 7 days after 

confirmed ovulation, we included 115 women into the 

study and performed endometrial biopsy. The two 

subgroups for statistical analysis were defined as: 
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controlled ovarian stimulation after confirmed 

endometrial biopsy in the preceding luteal phase and 

embryo transfer in the COS cycle. The data of the ART 

cycles in the study group compared to the control group 

without intervention are shown in Table 1.  

 

The two groups did not differ significantly by mean age 

of treated women, number of treatment cycle, treatment 

either with IVF or ICSI and the number of transferred 

embryos. Controlled ovarian stimulation was performed 

in a standardized way. Due to the inclusion to the study 

at day 20 of the preceding menstrual cycle significantly 

more planned controlled ovarian stimulation cycles with 

the long protocol were performed in the study group 

than in the control group (75.0 vs. 54.4%, p=0.001). 

After transvaginal ultrasound-guided follicular 

aspiration the oocyte retrieval was performed with IVF 

(36.9%) or ICSI (63.1%). Only embryo transfers at day 

2-3 were performed during the study period due to local 

legal regulations.  

 

3.1 Safety parameters of endometrial biopsy in the 

preceding menstrual cycle before ART-treatment 

In the group of women with or without endometrial 

biopsy and fresh embryo transfer in the subsequent 

cycle, we analyzed as parameters of safety and efficacy 

the clinical pregnancy rate, live birth rate, rate of 

ectopic pregnancy and miscarriage (Table 1). Even 

though the rate of pregnancy loss was 33.3% after 

endometrial biopsy vs. 17.5% in the control group, the 

possibly elevated risk of miscarriage in the study group 

was not statistically significant (p=0.070). The live birth 

rate in both groups did not differ significantly with 

23.8% in the group after endometrial biopsy and 32.4% 

in the group without intervention (p=0.150). The risk of 

ectopic pregnancies was elevated in the study group 

(p=0.007). 

3.2 Results of hCG-immunohistochemical staining 

Of all performed endometrial biopsies (n=115), 103 

samples showed histologically confirmed endometrial 

tissue (89.6%). 60/84 (71.4%) of the samples featured 

the typical pathomorphological criteria of secretory 

transformation in the luteal phase (Figure 2). All probes 

with confirmed endometrial tissue were prepared and 

examined for immunohistochemical staining with two 

different polyclonal antibodies for hCG (Cell Marque 

234A-15, DAKO A0231). In contrast to previous 

studies (Zimmermann et al. 2009 and 2011), it was not 

possible to detect the endometrial hCG in the setting of 

this study. Even in the probes with histological signs of 

late secretory phase no endometrial endogenous hCG 

was found (Figure 3 a-d). At the day of endometrial 

biopsy serum progesterone was analyzed. 38 women 

had values higher than 31,8 nmol/l (=10 ng/ml), which 

can be interpreted as a sufficient luteal phase [18].  

Endometrial tissue of these 38 women with confirmed 

luteal phase with pathomorphological timing of the 

cycle phase, as well as sufficient serum progesterone, 

also not show endometrial hCG.  

 

3.3 Results of CD138 immunohistochemical staining 

Of 84 samples of endometrial tissues the detection of 

CD138+-plasma cells was positive in 19 cases, with a 

mean section area of 36.57 mm2 (1 SD = 20.62 mm2). 

The Figure 4 depicts an example of the positive staining 

of CD138+-plasma cells. The detection of plasma cells 

in the H&E staining did not correlate in all cases with 

the immunohistochemical detection of CD138+-plasma 

cells. The Table 2 shows the results of plasma cell 

detection via H&E staining, CD138 

immunohistochemistry, and clinical pregnancy rate in 

the study groups. It has to be mentioned, that no 

treatment was administered even after detection of 

positive plasma cells in H&E staining, as at the time of 
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the study a treatment of chronic endometritis was not 

performed routinely in the study center. Therefore, 

clinical pregnancy rates after detection of plasma cells 

were analyzed without intervention. 

 

 Study group with endometrial 

biopsy before ART (n=84) and 

embryotransfer. Mean, SD (Min-

Max) 

Control group without 

endometrial biopsy with 

embryotransfer after ART 

(n=204). Mean, SD (Min-Max) 

 

p-value 

Mean age (years)  34.0 ± 3.8 (25-40) 34.8 ± 3.8 (25-43) 0.140 

Treatment cycle 1.6 ± 0.9 (1-5) 1.8 ± 0.9 (1-5) 0.810 

Long agonist protocol  63/84 (75.0%) 11/204 (54.4%) 0.001 

ICSI  53/84 (63.1%) 109/204 (53.4%) 0.133 

Number of embryos per 

transfer at day 2 or 3 

1.82 ± 0.52 (153/84) 1.88 ± 0.45 (384/204) 0.314 

Clinical pregnancy 

rate/ embryo transfer 

30/84 (35.7%) 80/204 (39.2%) 0.578 

Early pregnancy loss/ 

pregnancy 

10/30 (33.3%) of those  

ectopic pregnancy  4/30 

14/80 (17.5%) of those  

ectopic pregnancy 1/80 

0.070 

0.007 

Live birth/  

embryo transfer 

20/84 (23.8%) 66/204 (32.4%) 0.150 

 

Table 1: Characterization of study group (n=84) in comparison to control group (n=204, p-value after unpaired t-

test, chi-square test). 

 

 

 

Figure 2: Endometrial biopsy after H&E staining, 20x zoom, markers of secretory transformation (elongated acini, 

glycogen in retronuclear vacuoles, increased vascularization). 
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Figure 3 (a-d): Immunohistochemical staining with polyclonal antibody (Cell Marque 234A-15): on slide controls 

with placental tissue, 20x magnification (3a) and endometrial tissue (10x magnification) (3b). Immunohistochemical 

staining with polyclonal antibody (DAKO-A0231): on slide controls with placental tissue, 10x magnification (3c) 

and endometrial tissue (10x magnification) (3d). 

 

   (4a)                                                                                     (4b) 

 

 

Figure 4:  Immunohistochemical detection of CD138, endometrial biopsy with H&E-staining (4a), CD138 (4b): LE 

luminal epithelium, GE glandular epithelium,      138+-plasma cells. 

 

 

 

 

 

3a 3b 

3c 3d 
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 CD138+ cells: >2/sample/probe CD138- cells  

Plasma cells after 

HE staining detected 

3  

Clinical pregnancies: 1/3 (33.3%) 

7  

Clinical pregnancies: 3/7 (42.8%)  

4/10 (40%) 

No plasma cells after 

HE staining detected 

16  

Clinical pregnancies: 4/16 (25.0%) 

58 

Clinical pregnancies: 22/58 

(38.0%)   

26/74 (35.1%) 

 5/19 (26.3%) 25/65 (38.5%)           p=0.331 

p=0.763 

 

Table 2: Detection of plasma cells either after H&E staining or after CD138 immunohistochemistry and correlation 

to pregnancy after ART cycles (n=84, p-value after chi-square test). 

 

4. Discussion 

This prospective interventional study was conducted to 

examine the effect of endometrial biopsy prior to 

IVF/ICSI for diagnostic purposes and possible 

therapeutic benefits. At our University Fertility Center, 

the endometrial biopsy as “endometrial scratching” in 

the midluteal phase was offered to 355 women before 

planned controlled ovarian stimulation and ART 

regardless of the number of preceding embryo transfers. 

The design of the study was based on randomized 

controlled studies which showed that endometrial 

biopsy might lead to improved pregnancy and birth rates 

after ART in the following menstrual cycle [4]. Newer 

studies show that endometrial biopsy does not lead to a 

benefit but also no harm prior to ART treatment cycles 

even in an unselected group [19]. This study could also 

not detect any therapeutic benefit after endometrial 

biopsy before ART cycles.  

 

Clinical pregnancy rates of 35.7% in the intervention 

group vs. 39.2% in the control group (p=0.578) were 

statistically comparable. Nevertheless, early pregnancy 

loss rates (33.3% vs. 17.5%, p= 0.070) and birth rates 

(23.8 vs. 32.4%, p=0.150) showed a negative effect of 

endometrial biopsy compared to the control group, but 

this effect did not show statistical significance. The 

number of ectopic pregnancies was unexpectedly high 

in the interventional group (4/30 vs. 1/80, p=0.007). 

Ectopic pregnancies after ART are rare. In a 

retrospective analysis of more than 18 000 pregnancy 

following ART the incidence rate of ectopic pregnancy 

is calculated for cleavage stage embryo transfers with a 

risk of 3.5% [20].  In this study and another multicenter 

study with more than 160 000 pregnancies after ART 

[21], tubal infertility is the predominant risk factor. The 

endometrial biopsy in a preceding cycle has not been 

discussed as a risk factor yet. Therefore, the elevated 

risk of ectopic pregnancies after endometrial biopsy in 

this study is likely to be explained by the low number of 

included patients and the lack of randomization. The 

RCT of endometrial biopsy performed prior to first or 

repeated ART cycles published 2014 by Yeung [22]  

showed no significant differences in clinical outcome 

parameters: ongoing pregnancy rates were 26.7% 

(40/150) vs. 32% (48/150) in the group with prior 

endometrial biopsy compared to the control group 

without intervention (p=0.375) and miscarriage rates 

were 30.3% (17/56) vs. 18.6% (11/59). These results 

correspond to the results of our study with impaired but 

not statistically significant reduced clinical outcome 
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parameters. Currently all current studies show that 

endometrial biopsy as scratching prior to ART has no 

benefit in unselected cycles, and even in cycles after 

repetitive implantation failure no benefit can be shown 

analyzing the pooled data of 14 RCTs [23]. The reduced 

birth rate in our study – even though not statistically 

significant – corresponds to a recently published RCT in 

which the birth rate is also lower after scratching [24].  

A French RCT with endometrial scratching in women 

undergoing a first or second ART cycle was stopped 

prematurely due to impaired clinical pregnancy rates in 

the year 2014, the results of the study were published 

2019 [25]. In contrast to many RCTs with endometrial 

biopsy as scratching prior to ART, the purpose of the 

endometrial biopsy in this study was the retrieval of 

endometrial tissue for diagnostic purposes. Only cycles 

with proven endometrial tissue were included in the 

analysis of pregnancy and birth rates after ART in this 

study. In 11 of 103 biopsies no endometrial tissue was 

detected (10.7%). In some RCTs on the endometrial 

biopsy prior to ART the intervention was not 

standardized by the histological proof of endometrium, 

this may impair the results [23].  

 

The diagnostic approach of the study protocol using 

endometrial biopsy and performing pathomorphological 

and immunohistochemical tests was designed to answer 

the following questions: 

1. Is endometrial hCG a diagnostic parameter to 

detect a sufficient luteal phase in the preceding 

cycle? 

2. Can endometrial hCG be used as a prognostic 

marker for the success of an ART cycle? 

3. Is the diagnosis of chronic endometritis in the 

preceding luteal phase prior to IVF/ICSI useful 

to predict the success of an ART cycle in 

unselected infertile women? 

It was not possible to detect hCG in the endometrial 

tissue retrieved at the 20th day of the preceding 

menstrual cycle prior to IVF/ICSI. Routine standard 

methods for immunohistochemical detection of hCG 

were used. Even in the subgroup of infertile women 

with proven ovulation and high serum progesterone at 

the time of endometrial biopsy no endometrial hCG was 

confirmed. It may be assumed that the biopsy at the 

midluteal cycle phase at day 20 of the menstrual cycle 

was too early to detect endometrial hCG. Zimmermann 

et al. 2012 showed that the intensity of 

immunohistochemical detection of hCG increases with 

the interval to ovulation [7]. In the late luteal phase of 

the menstrual cycle, corresponding to the late secretory 

phase of the endometrium, and especially in the 

predecidual late secretory phase, the expression of hCG 

was consolidated. Since the protocol for the study used 

the most frequently proposed time of endometrial 

biopsy for the purpose of endometrial “scratching” prior 

to ART at day 20 in the luteal phase, this may be a 

reason for the failure to detect endometrial hCG in the 

setting of this clinical study. This study could not prove 

that endometrial endogenous hCG may serve as a 

marker for sufficient luteal phase or implantation. The 

second diagnostic approach of the endometrium biopsy 

prior to controlled ovarian stimulation and IVF/ICSI 

was the detection or exclusion of chronic endometritis. 

This diagnostic procedure is proposed for infertile 

women with repetitive implantation failure and 

repetitive miscarriages [26, 27]. But recently the focus 

on microbiome and chronic endometritis is of growing 

interest for every infertile woman. As the most sensitive 

method to detect chronic endometritis the 

immunohistochemical staining for CD138 and counting 

of CD138+-plasma cells has been established [14].  
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In our study with 103 endometrial biopsies of infertile 

women without selection prior to ART, a prevalence of 

22.6% of elevated CD138+-plasma cells > 2 per tissue 

or plasma cells in H&E was found. This corresponds to 

a review on the possible effect of endometrial infection 

or inflammation on implantation and pregnancy, in 

which incidence rates of 15-40% are described in 

infertile women [28].  Park et al. 2016 described a 

prevalence rate of 10% in infertile women [29]. Up to 

now the cut-off for CD138+ plasma cells regarding the 

diagnosis of chronic endometritis with impact on 

fertility are still not clearly defined. Liu et al. 2018 

propose to use the cell density (cells/10mm
2
) in order to 

reduce the variability of results due to sample size [14]. 

We decided to define more than 2 plasma cells per 

tissue section as the diagnostic cut-off in this study, but 

for implementation in routine diagnosis the limits have 

to be defined in a larger study group including healthy 

and fertile women. The treatment of chronic 

endometritis is not standardized. Only a few 

retrospective and observational studies are published. 

The German groups which offer endometrial diagnostics 

with CD138, e.g. University Hospital Jena and 

Mannheim, have not published the treatment data yet. In 

women with repetitive implantation failure, it is 

proposed to treat the chronic endometritis prior to 

IVF/ICSI with antibiotics – as first-line treatment with 

doxycycline 200 mg for 14 days, as second-line 

metronidazole in combination with ciprofloxacin [30].  

 

In retrospective studies, antibiotic treatment results in 

the resolution of inflammation in about 80-90% and 

leads to significantly higher pregnancy and live birth 

rates [30, 31]. As the antibiotic treatment of chronic 

endometritis has not been evaluated in prospective 

studies for unselected infertile women without repetitive 

implantation failure, the women in our study were not 

treated with antibiotics. The low pregnancy and birth 

rates of untreated women with confirmed chronic 

endometritis are in line with other retrospective studies. 

The strength of the study is the prospective design with 

a standardized protocol. The endometrial scratching 

with endometrial injury was confirmed by the 

histological examination of the tissue. The limitation of 

the study is the small number of included patients and 

the study concept as a single center study without 

randomization. A sample size calculation on the basis of 

80% power for a 10% difference in pregnancy rates 

would result in 376 women in each group, but this was 

not realistic for a single center study. Chronic 

endometritis and intrauterine microbiome are promising 

approaches for treating infertile women. Current studies 

have resulted in the recommendation to avoid 

endometrial biopsy in the preceding menstrual cycle 

prior to ART cycles (Eskew et al. 2019) because of the 

lacking positive effect. Until now, the diagnostic 

procedure of endometrium biopsy to exclude chronic 

endometritis should be performed in every woman with 

repetitive implantation failure and probably in every 

woman with infertility.  

 

The endometrial biopsy should be performed as a 

diagnostic workup for infertility, but not as an 

intervention to increase pregnancy and birth rates after 

IVF/ICSI. But it is important to consider that 

endometrial biopsy may itself increase the risk of 

inflammatory endometrial reactions and chronic 

endometritis. Every intrauterine intervention, either as a 

diagnostic procedure or a therapeutic measure with 

embryo transfer may itself cause inflammation. 

 

5. Conclusion 

A therapeutic benefit of endometrial biopsy in the 

midluteal phase of the preceding menstrual cycle was 
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not proven for the following ART cycle in this 

prospective study. Endogenous endometrial hCG could 

not be detected in the midluteal phase by routine 

immunohistochemistry. Women with signs of chronic 

endometritis with CD138+-plasma cells showed a 

reduced clinical pregnancy rate. The detection of 

CD138+-plasma cells as a marker for impaired 

implantation should be investigated in larger studies as a 

routine diagnostic work-up for infertility prior to ART. 
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