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1.1. Introduction 

Infertility remains a worldwide problem with an increasing incidence. Approximately 
48 million couples and 186 million individuals are effected with infertility globally (1). 
Recently there has been a slight stagnation in particular treatment modalities like recurrent 
implantation failure or recurrent abortion. More research in these fields especially in the 
spotlight of reproductive immunology is needed. Our research group focus on issues of uterine 
NK cells. The fact that approximately 20-30% of women with recurrent implantation failure, 
habitual abortions and preeclampsia show elevated uterine NK cells count suggest the 
importance of this issue (2). We would like to present in this article their significance in the 
embryonic implantation, uncover our preliminary results as well as discuss importance of 
uterine NK cell testing. 

 

1.2. Uterine natural killer cells 

Natural killer cells are one of the most important cells in human immune system. From 
the morphological point of view they belong to lymphocytes. We recognize two different 
subgroups of natural killer cells: natural killer cells in the peripheral blood and natural killer 
cells in the uterus so called uterine natural killer cells. Many years there was a false hypothesis, 
that elevated natural killer cells in the peripheral blood with its cytotoxic function have negative 
influence on implantation process by rejecting hemiallogenic embryo. Only recently turned this 
hypothesis to be false. Uterine natural killer cells (uNK cells) may have completely opposite 
effect on ongoing pregnancy.  

uNK cells are quantitatively the most common immunologically active cells in pregnant 
uterus during first trimester (3). It is necessary to emphasize that the presence of uNK cells 
change dramatically over menstrual cycle. uNK cells are very important for regulation of the 
implantation and placentation by surrounding spiral arteries. They are important cytokine 
producers. 

In our prospective study we are detecting uNK cells count, trying to identify patients 
where testing is profitable as well as trying to collect indispensable information, which many 
years have been collected not correctly. Since May 2020 until February 2021 we already tested 
in our ongoing research 139 patients. 

 

 

 



2.0. Material and Methods 

2.1. Endometrial samples 

Endometrial samples were collected from patients with recurrent implantation failure, 
habitual abortions and idiopathic sterility. Patients with recurrent implantation failure (RIF) 
were according to ESHRE definition defined as followed - failure to implant 3 good quality 
embryos by patients younger than 37-years-old and failure to implant 2 embryos of good quality 
by patients older than 37-years-old (4). Patients with habitual abortion (HA) were defined 
according to ESHRE definition as patients who had 3 and more abortions during first 19 weeks 
of pregnancy (5). Samples were collected between 19. and 21. day of the menstrual cycle with 
pipelle or with endometrial curettage, followed by fixation with formalin for at least 24 hours. 
The mean age of our study patients were 36,8 years. All patients gave written informed consent 
to be included in our research and our research was approved by ethical committee. 

 

2.2. Immunohistochemical staining.  

Tissue sections were examined after immunohistochemical staining. After antigen 
retrieval through boiling with citrate buffer were these sections stained with hematoxylin and 
eosin. Afterwards we used antibodies CD56 (for NK cells) visualised with immunoperoxidase 
staining technique using dark-brown product and granzyme B antibodies (serine protease 
expressing activation state of NK cells) visualised with alkaline phosphatase using red product. 
We used Plasma cells CD 138 staining to rule out chronic endometritis. All chemicals were 
from the Agilent company, USA. 

 

2.3. Uterine cell counting and interpretation 

Cells were counted manually by experienced pathologist. Results were expressed as a number 
of uNK cells / mm2. We used references expressed in Table 1 (6). 

 

 

 

 

                 

Table 1: Reference range of uterine NK cells 

 

3. Results 

There are many studies comparing the success of histopathological diagnosis with 
dilatation-curettage and pipelle endometrial sampling. Many studies have proven that 
endometrial pipelle sampling offers high agreement of the results compared with dilatation-
curettage (7,8,9,10). Many studies examined if the less invasive method through pipelle was 
sufficient for pathologies like abnormal uterine bleeding, sonographically abnormal 

NK cell count reference range  

Low u NK cells ≤ 40 CD56 cells / 1 mm2 200x 

Normal 41-299 CD56 cells / 1 mm2 200x 

Elevated u NK cells ≥ 300 CD56 cells / 1 mm2 200x 



endometrium or general histopathological diagnosis, though we haven’t found any study 
comparing sampling in regard to uterine NK cells quantification evaluated through 
immunohistochemical staining. Therefore, we tested during the first phase of our study, if we 
are able to provide as well to our patients a noninvasive endometrial sampling using pipelle 
sampling. 

From 9 patients with history of RIF or HA we obtained a histological sample (figure 1) 
from endometrium through curettage as well as through aspiration with pipelle. Histologically 
cells had late proliferative and early secretory phase changes. The average size of tissue sample 
obtained with pipelle was 10,27 mm2  compared to sample obtained with curettage, which was 
in average 18,74 mm2. We proved satisfactory that endometrium sample taken with pipelle 
provide enough sufficient representative material – 55% of curettage sample (Table 2). Average 
total count of CD56 / mm2 were for pipelle 90,13 and 84,04 for curettage. We identified one 
patient with low uterine NK cells using both methods. In this cohort of patients there were no 
patients with higher uterine NK cells count. 8 patients showed normal uterine NK cells count 
using both methods. CD56 count was in 5 cases nearly identical (86-109%), other 4 cases 
showed some differences, altough the results belonged to the same group (normal or low) which 
mean the same diagnostic or therapeutic consequences. Furthermore we proved correlation of 
granzyme B positivity & identification of NK cells clusters. 

 

Table 2. Histological samples from 9 patients with history of RIF or HA obtained through 
curettage as well as through aspiration with pipelle. Table showes size correlation of samples 
and compares CD56 count between both methodes. 

In the second phase we continued to collect samples from altogether 112 patients with 
RIF, habitual abortion and 27 patients with idiopathic sterility either with curettage or with 
pipelle. The most of patients decided to undergo testing with less invasive methode – pipelle, 
which was proved to be easy and useful method for obtaining adequate tissue samples evaluated 
with immunohistochemical staining. None of our patients was tested with the result of 
unsatisfactory sample. Patients with pathological (decreased or elevated) uterine NK cells are 
consequently followed up for further assessment of the treatment effectiveness. The most 
effective therapy for elevated uNK cells seems to be combination of methyprednisolon 16 mg 
p.o. with intralipid infusions (every 2 weeks) for at least 6 weeks before planned conception. 
Decreased uNK cells were optimalised after endometrial scratching. Other provided treatment 
modalities were not effective. Chronical endometritis is well treatable with Doxycyclin 
monotherapy. The first as well as second phase of our research is still ongoing and we will be 
hopefully able to publish these results soon. 

 

No size (mm2) CD56 / mm2 % granzyme B clusters size (mm2) CD56 / mm2 % granzyme B clusters CD56 size
1 4.1 57.3 60 (+) 14.1 81.0 70 + 66.3 33.3
2 3 91.3 60 + 6.1 82.0 60 + 111.3 49.2
3 2.1 58.6 30 - 27.0 53.7 20 - 109.1 8.5
4 15.1 105.0 30 + 20.1 121.7 30 + 86.3 76.6
5 13.1 59.3 30 - 12.2 42.0 40 - 141.2 112.7
6 26.1 95.7 50 (+) 32.1 116.0 20 + 82.5 83.8
7 12.1 292.0 20 - 26.7 195.3 30 + 149.5 46.4
8 11.1 10.0 20 - 22.8 24.0 20 (+) 41.7 50.4
9 2.1 42.0 50 - 7.6 40.7 50 - 103.2 31.6

Pipelle Curettage % Pipelle/Curettage



 

Figure 1: Endometrium collected using aspiration with pipelle. Thin arrows (➝) point to sparse 
infiltration of uterine NK cells and big arrows (⇨) show dense accumulation of uterine NK 
cells. Black filled arrows (▶) on the right side points to red coloured cells stained with 
granzyme B. “Ž” represents endometrial glands. 200 objective on the left, 400 objective on the 
right. 

 

4. Discussion 

At this moment testing of NK cells is not recommended in ESHRE Guidelines (11), 
though it needs to be mentioned, that the latest study regarding uterine NK cells mentioned in 
the Guideline is from 2013. During the last 7 years from this study is still the discussion ongoing 
(12) and we need to await more research to reconsider future recommendations about uNK cell 
testing. 

Meanwhile is the research focused more on NK cell testing in uterine microenviroment. 
The comparison of our results with diverse accessible studies regarding our topic is difficult 
due to diverse inclusion criterias of patients. There is need to standardize uterine NK cell testing, 
define divergent test approaches, such as flow cytometry and immunohistochemical evaluation, 
diverse biopsy methods (e.g. pipelle, lavage, curettage) need to be evaluated.  Moreover it is 
desirable to establish exact days of the mentrual cycle, where samples will be taken. uNK cells 
are not the only immune cells present during implantation. We need to define exact interactions 
between endometrial immune cells. Following tasks still remain to be answered during ongoing 
research: 

- How can we improve and standardise uNK cell testing. 
- How to approach patients with low uNK cells and elevated uNK cells. 
- Which patients tend to be therapy resistant.  
- Personalise treatment, length of the treatment, dosage for patients with elevated uNK cells,      
  finding alternatives to corticosteroids and intralipid infusions.  



 
Treatment of patients with RIF, habitual abortion and idiopathic infertility remains 

challenge in the reproductive medicine. Propably the best answer is personalised medicine with 
standardized testing and targeted therapy recommendations. Narrow cooperation between 
histology, immunology, reproductive medicine and many other fields is needed to understand 
uterine NK cells and to develop recommendations for treatment of infertile couples. Our next 
steps will try to standardise uNK cell testing and to focus on different therapeutical modalities. 
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