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Abstract  The contribution of the immune system to the formation of tumors has not been studied for a long time, although 

it was already described for the first time several decades ago. However, more and more data have been accumulating for the 

past decade on the role that the immune system plays in the development and progression of a tumor and its possible role in 

the patient's prognosis. In addition, interest is growing for preclinical and clinical research concerning the use of the immune 

system in the treatment of cancer. Immunotherapy for gynecological cancers in general, and especially for endometrial cancer 

is still in its early days. Only a small number of studies, with varying success rates, have been published. We currently 

provide a concise overview of the available literature on the role of the immune system in the normal endometrium and in 

endometrial cancer as well as the possible implication for future immunotherapeutic studies. 
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1. Introduction 

Many of the risk factors associated with the etiology of 

endometrial cancer have been repeatedly described in the 

world literature. Obesity and lack of physical activity are two 

important risk factors for the development of uterine tumors, 

along with elevated blood pressure, high energy intake, high 

serum glucose and elevated exposure to estrogen [1]. 

Hormonal fluctuations during the menstrual cycle, as 

described, modulate the immune functions considered by 

Wira et al. [2]. Hormonal fluctuations and interactions with 

immune cells create a protective environment against the 

penetration of pathogenic microorganisms, creating a 

favorable environment for the implantation of embryos and 

the development of the fetus. Obesity which is associated 

with an increased risk of endometrial cancer, is considered a 

chronic inflammatory condition that causes an increased 

release of pro-inflammatory cytokines, such as IL-6 and 

CRP [3]. 

In addition to the effects of the described risk factors on 

the immune system, the vast majority of endometrial cancers 

are diagnosed in postmenopausal women and often in elderly 

patients. Age has an important influence on the immune 

system, the so-called immune-senescence, which parallels 

hormonal changes occurring with increasing age [4]. Aging 

causes a general decline in immune functions and leads to a  
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latent pro-inflammatory state. 

These data taken together indicate that risk factors 

associated with the onset of endometrial cancer have an 

important effect on the immune system. In the current review, 

we give an overview of the role that the immune system 

plays in a normal non-pregnant uterus, and how changes   

in the immune system can play a role in the development   

of uterine tumors and possible clinical outcomes. This 

knowledge is important for the further successful 

development of immunotherapeutic strategies for uterine 

cancer. 

2. The Uterine Immune System under 
Physiological Conditions and in 
Cancer 

The immune system in the normal uterus serves a dual 

purpose. On the one hand, it plays a role in protecting against 

pathogens, and on the other hand, it is able to adapt to the 

immunosuppressive state in order to create a feto-maternal 

tolerance to a semi-allogeneic fetus. These individual 

functions include the complex interaction of the hormonal 

fluctuations of the menstrual cycle and the immune system. 

Normal endometrium is naturally under strict hormonal 

control. He is under constant control of changes in estradiol 

and progesterone during the menstrual cycle. Both the innate 

and adaptive arm of the immune system are influenced by 

these hormonal changes. Several risk factors have been 

described for endometrial cancer, which may be linked with 

increased inflammation of the endometrial tissue, reviewed 
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by Modugno et al. [5]. 

It has been shown that increased exposure of estrogen is 

associated with the development of endometrial cancer   

due to the mitogenic effect of estrogen [6-8]. Therefore, 

estrogen-related carcinogenesis may be associated with 

inflammatory events. Chronic inflammation has been 

associated with cancer [9]. Several pathways of 

inflammation are involved in carcinogenesis. Many of these 

pathways are initialized, among other things, by activation of 

STAT 3 or NF-κB [10]. 

Immune functions of normal and malignant endometrial 

cells 

The endometrial epithelium serves as the primary line of 

defense against viruses and other pathogens entering the 

uterus. The epithelial cells form an integral part of the 

mucosal immune system. Along with the formation of a 

physical barrier, epithelial cells perform several direct 

functions associated with the immune system, one of which 

is the secretion of defensins [11]. Defensins form a part of 

the innate immune system, considering their immediate 

antimicrobial function and their ability to activate the 

adaptive immune system. For example, it has been shown 

that defensins attract T-cells and immature dendritic cells 

(DC) in response to binding to the C-C chemokine receptor 

of type 6 (CCR6) [12]. Other secreted molecules include 

macrophage inflammatory protein (MIP) 3α, also a ligand 

for CCR6, and secretory leukocyte protease inhibitor (SLPI) 

[13-14]. Contradictory, uterine epithelial cells secrete 

unidentified, soluble immune mediators that confer a 

tolerogenic phenotype to DC [15]. 

Obesity and diabetes have also been shown to be 

associated with increased release of pro-inflammatory 

molecules, such as IL-6, TNF-α, CRP, leptin and 

macrophage migration inhibitory factor [3, 16]. Two studies 

evaluating serum levels of IL-6, TNF-α and CRP and the risk 

of developing endometrial cancer showed that increased 

levels of CRP are associated with the risk of endometrial 

cancer [17-18]. Wang et al. found this correlation after 

correcting of BMI and age [18]. Friedenreich et al., in 

addition, found that the risk of CRP and endometrial cancer 

was associated with high BMI and serum IL-6, and the risk 

of endometrial cancer was associated with low BMI [17].  

Indolamine 2,3-dioxygenase (IDO) which is responsible 

for suppressing T-cells by depriving T-cells of the essential 

nutrient tryptophan, is activated in the secretory and 

proliferative endometrium. The presence of the enzyme can 

fulfill a dual protective role: it acts as an antibacterial agent, 

while on the other hand it causes T-cell inhibition. The latter 

will create an immunosuppressive state to allow embryonal 

implantation [19]. IDO is also expressed by endometrial 

carcinoma cells [20–22], and it has been proven to be 

associated with myometrial invasion, lymph node metastases, 

and lymphatic vascular involvement [21]. In addition, the 

high expression of IDO correlated with a decrease in the 

involvement of CD8 + TIL and NK-cells and was associated 

with poor survival [20]. Thus, both in normal and malignant 

endometrium, IDO’s primary function seems to be induction 

of immunosuppression in order to allow embryonal 

implantation or tumor growth. Endometrial epithelial cells 

are also powerful antigen-presenting cells. Ferguson et al. 

found expression of MHC class I in endometrial glands as 

well as stromal cells and endothelial cells. MHC class II, on 

the contrary, was found to be expressed in the endometrial 

glands in approximately 50% of normal endometrium 

samples [23]. Fahey et al. have shown that cultured epithelial 

cells express CD40 and CD1d and that epithelial cells as well 

as stromal endometrial cells can elicit tetanus toxoid specific 

T-cell responses [24-25]. In endometrial tumors classic 

MHC of class I was suppressed in 48.5% of 520 tumors, 

which is associated with a worse prognosis of the disease 

[26]. In addition, the non-classical MHC class I molecule, 

HLA-G, was increased in 39.8% of samples, corroborating 

results of Barrier et al., who found expression of HLA-G in 

55% of samples [27]. Despite the need for further study, the 

increased regulation of HLA-G molecules in endometrial 

tumors may be a protective mechanism to avoid NK-lysis of 

cells with reduced regulation of MHC class I molecules, as 

shown in other tumors [28-29]. MHC class II was found to be 

present in only a small portion of malignant endometrial 

cells. The low presence of both classical MHC I and II 

molecules and the activation of non-classical HLA-G 

indicate a weak antigen-presenting ability of endometrial 

tumor cells [30-31]. Cells in the underlying stroma, however, 

do show MHC II positivity [30]. Taken together, normal 

endometrial cells can present antigens in the context of MHC 

molecules, probably as a defense mechanism against 

pathogenic microorganisms. Endometrial tumor cells, 

however, inhibit the expression of MHC molecules to 

provide an immune output. Several members of the B7-H 

family have been described lately. We recently described the 

presence of these molecules both in normal endometrium 

and uterine tumors [22]. The expression of PD-L1 (B7-H1) 

and B7-H4 was detected in the vast majority of normal 

endometrium, while PD-L2 (B7-DK) was present in about 

half of the normal endometrium, albeit at low levels. All of 

these molecules were also present in endometrial cancer [22]. 

Comparing the expression levels of all molecules, no 

up-regulation in endometrial tumors was found. In spite of 

the fact that the studied population was rather small for a 

thorough analysis, there was a tendency to a decrease in 

survival in PD-L1 + tumors [22]. The results on B7-H4 are 

contradictory to a previously published study in which 

B7-H4 was reported to be significantly up-regulated in 

endometrial tumors [32,33]. The expression pattern of this 

molecule was mainly cytoplasmic in combination with 

strong membrane staining and, as it has been shown, 

negatively correlates with the number of TIL, both the T-cell 

population as a whole (CD3 +) and the individual CTL 

population (CD8 +) [32]. For the latter, this correlation was 

also found for B7-H3 [34]. These data indicate that, since for 

most of these mediators no up-regulation was found in 

endometrial tumors, these molecules may also exert their 

immunosuppressive functions in both the normal and 
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cancerous situation, as described above for IDO. Table 1 

gives a concise overview of the immunological players in 

endometrium and endometrial tumors and their implication 

in tumor biology. 

Table 1.  Overview of immunological mediators for uterine tumors 

Molecule/ cell type Normal endometrium Uterine tumors 

  Available data Correlation to clinical pathology Relation to prognosis 

МНС class I Evident Low-regulated 
Suppressed in advanced and 

undifferentiated tumors 
Worse prognosis 

МНС class II 
Evident in ~ 50% of 

cases 

Presents in a minority of 

tumor cells 
  

HLA-G Contradictory data Highly-regulated   

IDO 
Increased regulation in 

secretory phase 
Highly-regulated 

Associated with myometrial invasion, 

lymph node metastases and lymphatic 

vascular involvement 

Associated with poor 

survival 

NK-cells 
Increase during 

menstrual cycle 

Low levels elevated with 

progestin treatment 
Activity decreased in advanced disease  

Macrophages 
Increase during 

menstrual cycle 

Location-dependent pro- 

or anti-tumor effects 
Location-dependent Location-dependent 

Neutrophils 
Increase during 

menstrual cycle 
Increased 

Increased NLR associated with lymph 

node metastasis 
 

DC Low levels Increased 
Negatively correlated with the clinical 

stage and lymph node metastasis 
 

B-cells Present in aggregates    

T-celld Present in aggregates Conflicting data  

Dependent on 

location and 

phenotype 

Treg 
Increase during 

menstrual cycle 

Increased in compare with 

blood 
Increased in advanced disease Worse prognosis 

MDSC Unknown 

Present with higher 

frequency of granulocytic 

subtype 

 Unknown 

Note: NLR - neutrophil to lymphocyte ratio. 

Innate immune cells 

Macrophages represent approximately 10% of the total 

cellular population of the endometrium. They are mostly 

present in the endometrial stroma and myometrial connective 

tissue [35]. Their frequency is the highest prior to 

menstruation, along with the frequency of neutrophils. The 

latter play a role in the breakdown of the endometrial tissue 

at menstruation as well as in the elevation of immune 

protection during the disruption of the endometrial 

epithelium protective barrier [36]. Macrophages play a 

paradoxical role in cancer, in a sense that they can have both 

a pro- and anti-tumorigenic function [37]. Tumor-associated 

macrophages (TAM) located in the focal necrotic center of 

the tumor and TAM at the tumor margin correlated with 

disease progression and with clinic-pathological features of 

the tumor [37-38]. TAM at the tumor margin were associated 

with the formation of lymph node metastases indicating 

tumor progression, whereas macrophages in the tumor nest, 

the bulky area of the tumor surrounding the tumor center, 

were associated with a better relapse-free survival. This may 

be explained by local factors within the tumor, exerting 

different functions on macrophages. The tumor center, for 

example, is known to be hypoxic. This is suggested to trigger 

the angiogenic capacities of macrophages, leading to 

renewed oxygen supply and tumor progression [37]. Another 

cell type, like macrophages derived from the myeloid lineage, 

are myeloid derived suppressor cells (MDSC). To date, to 

our knowledge, MDSC have only been described in 

endometrial cancer by Vanderstraeten A. et al. [22]. MDSC 

analysis was subdivided into the presence of monocytic 

MDSC (lin-HLA-DR-/loCD11b+CD14+) and granulocytic 

MDSC (lin-HLA-DR-/loCD11b+CD14-). 

Both MDSC of the monocytic and granulocytic type were 

found, although the majority of the identified population was 

of the granulocytic type. This subtype has been described to 

have the strongest suppressive capacity compared to the 

monocytic subtype [39] providing evidence of increased 

immunosuppression in endometrial tumors. 

The largest representative of the innate immune system 

however, is that of natural killer cells (NK-cells). Like    

for the cells described above, their numbers in normal 

endometrium vary depending on the phase of the cycle. The 

highest number of NK cells is found in the secretory phase of 

the cycle. At this point NK-cells represent about 70% of the 

total leukocyte population [35]. This is probably the result of 

both an increase in the level of IL-15 in the endometrium in 

the secretory phase, and an increase in the influx of NK-cells 

from peripheral blood [19]. However, the research by 
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Manaster et al. showed that the percentage of NK cells 

remains relatively constant at approximately 30% of the  

total lymphocyte population [40]. Male et al found the 

presence of precursor NK-cells, so-called stage 3 NK-cells  

in uterine mucosa as well as mature, stage 4, NK-cells.   

[41]. The authors postulate that stage 3 NK-cells 

(CD34-CD117+CD94+) migrate into the uterus where   

they mature to obtain their distinct phenotype 

(CD34-CD117-/+CD94+) [41]. Uterine NK-cells are 

different from their counterparts in blood [42]. Like 

NK-cells in blood they express CD94, CD56 and CD9, but 

do not express CD16, CD8 or CD57. In addition, CD56 is 

expressed at about ten-fold higher levels in uterine NK-cells 

than in blood NK-cells [42]. It has been little described about 

the functional differences of peripheral blood NK-cells and 

uterine NK-cells. NK cells in both the proliferative and 

secretory phases of the endometrium can be inert cells that 

do not possess both their cytotoxic ability and the ability to 

secrete cytokines. However, it can be corrected when cells 

are cultured in the presence of IL-15 [40]. Stimulation with 

IL-15 resulted in the up-regulation of the activating NK-cell 

receptors NKp30 and NKp44, but no difference was found in 

expression of NKp46 and NKG2D. In addition, IL-15 

activated endometrial NK-cells showed increased in vitro 

cytotoxic capability and secreted IP-10 (CXCL-10) and 

IFN-γ [40]. Uterine NK-cells are thus suggested to be inert 

lymphocytes without the cytotoxic capabilities of peripheral 

NK-cells. These NK-cells are inactive during the normal 

menstrual cycle and are suggested to mature to fully 

functional NK- cells during pregnancy [40]. There are only 

few studies focusing on NK-cells in endometrial carcinoma 

patients. NK-cell activity in peripheral blood against K562 

cells was found to decrease with an increase in histological 

differentiation grade and myometrial invasion in early stage 

(stage I) endometrial carcinoma [43]. A study published   

by Timonen et al. in 1987 in 8 endometrial cancer patients 

and 1 endometrial stromal sarcoma patient showed that 

unstimulated peripheral blood lymphocytes had shown 

cytotoxic responses against autologous tumor and against 

HeLa cells in 7/9 patients [44]. This activity was increased 

upon addition of recombinant IL-2. The IL-2 activated lytic 

precursor cells belonging to the subpopulation of 

lymphocytes which includes NK-cells [44]. Ferguson et al. 

found that NK-cells were virtually absent in endometrial 

tumors [23]. 

Intratumoral NK-cells were analyzed 

immunohistochemically in endometrial carcinoma patients 

after progestin treatment [45].  

The total cytotoxic (granzyme B+) lymphocyte population 

in the tumors increased in 6.5 times after treatment with 

progestin. While CD56 + NK cells were low or absent before 

treatment, the frequency of NK cells increased to 76% of the 

total population of cytotoxic (granzyme B +) cells in the 

endometrial foci, which showed signs of regression. In 

contrast, in the case of lesions of a stable or progressive 

nature, an increase in the number of NK-cells was not 

observed. CD8+ CTL showed a mild increase in regressing 

lesions, while they remained approximately constant in 

stable or progressive lesions. Thus, progestin treatment can 

attract NK-cells into uterine tumors which is associated with 

disease improvement. In addition, these findings can explain 

the increased level of NK-cells in the secretory phase of 

normal endometrium, when progesterone levels are the 

highest one. 

Dendritic cells (DCs) have also been described in the 

human endometrium at relatively low levels compared with 

other immune cells [46]. Throughout the cycle, these cells 

are located in the functional and basal layers. The frequency 

of immature CD1a + DK increases during the cycle, while 

the mature CD83 + DK population remains relatively 

constant. It indicates that, according to their natural function, 

mature dendritic cells migrate from their resident tissue. 

HLA-DR + DK has been shown to be present in uterine 

tumors in both glandular cells and interstitial tissue [47].  

The functional capacity of tumor-infiltrating DC, however, 

has been shown to be compromised in uterine tumors, due to 

significantly reduced expression of the CD86, CD80 and 

CD40 costimulatory molecules compared with DC in normal 

endometrium [48]. 

Adaptive immune cells 

T and B cells, both members of the adaptive immune 

system, can also be detected in the normal endometrium. 

They are present in the uterine mucosa in the form of unique 

aggregates consisting of the nucleus of B-cells surrounded 

by T-cells. Besides, these structures are surrounded by a 

capsule of macrophages and monocytes [49]. These 

structures have been suggested to be similar to the 

mucosa-associated lymphoid tissue (MALT), which can be 

found in the gastrointestinal system [50]. The T-cells present 

in these aggregates are almost exclusively CD8+ CD45RO+, 

indicating that they are memory type effector cells [51]. 

These aggregates have been shown to increase in size from 

the proliferative phase, at this point without the B-cell 

nucleus, up to the secretory phase of the menstrual cycle. In 

addition, they are absent in the menopause, indicating that 

their expansion is hormone-driven [49]. This is further 

exemplified by the observation that T- cells within the 

aggregate express estrogen receptors [52]. 

In addition, Yeaman et al. showed that the accumulation 

of T-cells was the result of the T-cells migration towards the 

endometrium and not the proliferation of single resident 

T-cell clones [51]. The function of these aggregates is largely 

unknown. However, they may serve a purpose in both the 

creation of an immunosuppressive environment to allow 

feto-maternal tolerance on the one hand and on the other 

hand to create a protective environment against pathogens 

during menstruation when the epithelial barrier is disrupted. 

The former is exemplified by the observation that the 

cytotoxic T-lymphocytes in the proliferative phase of the 

cycle have cytotoxic capacity, while this function is severely 

dampened in the secretory phase during which a conception 

can occur [53]. Besides, CD8 + T-cells are still able to show 

their full cytotoxic function, which further indicates that 
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during the secretory phase of the menstrual cycle, a 

temporary state of immunosuppression occurs for possible 

implantation of the embryo. The difference in cytotoxic 

capacity of T-cells during the different phases of the 

menstrual cycle is subject to hormonal control in order to 

maintain the balance between immune protection and 

tolerance [53]. The latter function of the lymphoid 

aggregates is supported by the location from which they 

originate. During the proliferative phase, the aggregates 

expand from inside of the basal stroma, the inner third of  

the endometrium that is not shed during menstruation. 

Consequently, the lymphoid aggregates may provide 

immune protection against pathogens during menstruation. 

Alternatively, the presence of these aggregates in the basal 

stroma may be a means to prevent loss of T- and B-cells 

during menstruation [49]. This type of lymphoid structures, 

recently termed tertiary lymphoid structures, resemble the 

MALT found in the gastrointestinal system, as it was 

mentioned above. These structures have been described in 

several tumor types, such as colorectal cancer, lung cancer, 

melanoma, ovarian cancer, renal cell cancer and breast 

cancer [54]. The co-localization of both T- and 

B-lymphocytes in these aggregates has been shown to 

correlate with improved patient survival [55]. MALT-like 

structures in uterine tumors have not been described to date, 

but tumor infiltrating lymphocytes (TIL) have been shown in 

different studies. 

Chang et al. found that CD8+ (TIL) showed less 

expression of granzyme B and perforin than their blood 

counterparts, indicating possible functional defects or 

tumor-induced suppression [56]. However, in vitro 

activation of TIL resulted in adequate activation of TIL and 

induction to the same polarization profile as found in 

peripheral blood (i.e. main polarization to Th1 type cells). 

TIL have been associated with prognosis in endometrial 

cancer with contradictory reports. The prognostic value of 

this infiltrate depends on the location within the tumor. 

Increased numbers of TIL, of unspecified composition, at the 

invasive margin of the tumor (i.e. the tumor-myometrial 

junction) did not have a beneficial effect on patient survival 

according to a study by Silverberg et al. [57]. These results 

were contradicted by Kondratiev et al., who found that, 

although confirming the presence of CD8+ TIL at the tumor 

invasive margin, the presence of those TIL was associated 

with improved prognosis [58]. However, the latter study  

only considered CD8+ TIL at the invasive border while 

Silverberg et al. considered the total lymphocyte population 

which may clarify these different findings. Two additional 

investigations studied the total lymphocyte population at the 

invasive margin [59-60]. Deligdisch et al observed that the 

presence of an infiltrate consisting of lymphocytes and 

plasma cells, potentially indicating the described tertiary 

lymphoid structures, appeared to be related to low-grade 

endometrial tumors, and suggested that TIL are associated 

with a favorable prognosis [60]. A later study by Ambros et 

al. refuted this suggested association [59]. Intratumoral 

CD8+ TIL have been associated with improved disease-free 

survival in both type I and type II of endometrial cancer [61]. 

These intratumoral TIL were found more frequently in low 

grade tumors than in high grade tumors. 

The presence of CD45RO+ T-cells, indicating memory 

T-cells was also shown. Moreover, the presence of memory 

T-cells was associated with increased overall survival and 

with reduced events of recurrence [61]. Chang et al. 

described that the majority of tumor infiltrating CD8+ T  

cells are CD28-CD45RA-CD45RO+ defining terminally 

differentiated T-cells. In addition, the T-cells appeared to be 

in an activated state, exemplified by the expression of CD69, 

CD103 and CD152 [56]. In the proximal tumor draining 

lymph nodes (TDLN), the CD4/CD8 ratio is increased [62]. 

In addition, Yamamoto et al. found that clonally expanded 

T-cells are absent from TDLN in patients with local 

endometrial tumors, while clonally expanded T-cells could 

be retrieved from TDLN and peripheral blood in patients 

suffering from metastatic cancer, supporting the role of 

immune responses to solid tumors [63]. This specific 

appearance of T-cell clones in TDLN of metastatic tumors 

may be a consequence of direct T-cell priming by 

(metastasized) tumor cells present in the TDLN in metastatic 

tumors. It leads to the expansion of T-cell clones in affected 

lymph nodes. This direct priming does not occur in 

unaffected lymph nodes, as is the case in early-stage disease 

[64]. The results of Yamamoto et al. expand earlier findings 

of Garzetti et al. [65] who did not find any clinical 

significance in the lymphocyte distribution in lymph nodes 

in patients with early stage disease. In addition, Garzetti et al. 

showed that myometrial invasion with or without 

lymphovascular space involvement was associated with 

increased CD16+ and CD56+ cells defining NK-cells in 

pelvic nodes [65]. Regulatory T-cells (Treg) have a natural 

function to suppress ongoing immune responses when they 

are no longer necessary. However, this suppressive property 

of these cells may also cause suppression of an antitumor 

immune response. Treg have been shown to be increased in 

peripheral blood of normal controls in the late follicular 

phase [66]. Analysis of the Treg frequency in the 

endometrium showed that Treg were present in only low 

frequencies in the endometrium and that the frequency was 

higher in the proliferative phase compared to the secretory 

phase [67]. Collectively, these data indicate that the 

frequency of Treg cells appears to increase during the 

proliferative phase and is reduced after ovulation. 

Several studies have reported the presence of regulatory 

T-cells (Treg) in endometrial carcinoma. 

Intratumoral CD4+CD25+ Treg expressing higher levels 

of FoxP3, CD103 and GITR are increased compared to 

peripheral blood [56]. In this particular study it was also 

shown that, like CTL, intratumoral Treg also expressed 

granzyme B indicating the capacity to lyse effector cells. 

However, Treg in stromal tissue were found to be 

significantly lower in tumor samples compared to normal 

endometrium [68]. Although lower, high Treg counts in 

tumor samples were shown to correlate with increased 

vascularity [68], tumor grade, stage, the extent of lymph 
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node metastases and myometrial invasion [56] as well as 

worse disease-free survival [69]. The latter has also been 

shown to result from the presence of high Treg/CD8 and 

Treg/CD4 ratios [69]. In distal TDLN, the proportion of 

functional regulatory T-cells is increased [62]. 

Taken together, the fluctuations of the different cell types 

during the normal menstrual cycle are a further indication of 

the dual role the immune system plays in the uterus as it was 

described earlier. The immunosuppressive ability that certain 

types of cells, such as Treg, have within the framework of the 

feto-maternal tolerance also contributes to the salvation of 

immunity. Some cell types, such as macrophages and T-cells, 

appear to have different effects on the outcome of the tumor, 

depending on the location in which they are located. This 

probably indicates that in different places of the tumor or in 

the microenvironment of the tumor, the immune system can 

be influenced differently in such a way that the functionality 

of the immune cells affects either the anti-tumor or 

pro-tumor profile. 

3. Conclusions 

The data currently presented clearly show that the immune 

system is present and active in both normal endometrium  

and endometrial tumors. In the normal endometrium, the 

immune system plays a central role in protecting against 

pathogens and in providing tolerance to the feto-maternal 

line. Like this dual role in the healthy situation, it also has 

both a pro- and anti-tumorigenic function. In our opinion, the 

interplay between positive and negative players and 

mechanisms in tumor development and progression provides 

possible intervention options in the treatment of endometrial 

cancer, which deserves further attention in future research. 
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