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Introduction

Endometrial cancer (EC) arising from the uterine 
endometrium is currently the fourth most common cancer 
in women with ever increasing incidence, particularly in the 
last decade (1). Among gynecologic cancers, it is the most 
common one (2) with over 380,000 new patients every year. 
In addition, a robust escalation by up to a 100% in the next 
5 years is predicted (3) and survival has not changed in the 
last decade. Despite these facts, from the global point of 
view, EC somehow is a neglected disease.

On the positive side, the majority of patients have low-
grade endometrioid cancer with a 5-year survival rate of 
83% (4). The opposite situation occurs in case of high-

risk EC with rather low survival rates (5). In women with 
either advanced or relapsed cancer, the prognosis is dismal. 
In addition to these two most common EC types, rare 
neuroendocrine and undifferentiated tumors belong to the 
EC designation. Both types of EC show strong disparity 
due to race with significantly lower survival rates for white 
women compared to black women (83% vs. 62%) (6).

Another way of classifying EC is based on the idea of 
Borhman (in 1983), who suggested the existence of two 
significantly different types of EC: more common ER+ type 
I and less common ER− type II. As ER-targeted therapy 
was found to be successful, endocrine therapy is sometimes 
useful in EC too (7). EC can, however, change from type 
I to type II, making the estrogen therapy worthless (8). 
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Defense response

Response to stimulus
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Figure 1 Protein-protein interaction network analysis of the dysregulated genes in endometrial adenocarcinoma. The 56 significantly 
dysregulated genes (47 upregulated and 9 downregulated) were input into the Search Tool for the Retrieval of Interacting Genes (STRING) 
database for protein-protein interaction (PPI) network analysis. The minimum required interaction score was set to the medium confidence 
(score =0.400). Nodes represent proteins and edges represent protein-protein associations. Nodes without edges are not displayed. This 
analysis obtained a highly interactive PPI network of 56 nodes and 67 edges, with PPI enrichment P value of <1.0×10−16. Most genes in the 
PPI network were associated with three biological pathways, including defense response (19 genes, shown in blue), response to stimulus (44 
genes, shown in green), and immune system process (21 genes, shown in red). From (12).

Further studies focused on estrogen-related receptor (ERR) 
α, which can be a valuable addition, particularly when a dual 
targeting or ERRα and ERα is used (9). Some recent studies 
proposed a novel subtype developing directly from normal 
endometrium. Analysis of genomic data further divided 
this type of EC into two subgroups which developed under 
completely different histopathological mechanisms (10).

On the molecular level, EC is relatively well-studied. 
These cancers are characterized by frequent changes in 
the P13K-AKT-mTOAR, RAS-RAF-MAPK-ERK, and 
WNT/β-catenin pathway with relatively high microsatellite 
instability (11). Newer studies focused on dysregulated 
gene expression using next generation sequencing and 
bioinformatics. A comparison of EC and normal tissue 
revealed 56 dysregulated genes (9 downregulated and  
47 upregulated). The association of these genes varied from 
immune system action to stimuli responses (Figure 1). Some 
of these genes were associated with cellular movement 
and cell death. Six of these genes were strongly connected 
with poor prognosis, three of them were connected with 
good prognosis. The authors followed up with combining 
these data with micro-RNA-mediated gene expression and 

found two strongly dysregulated association—hsa-miR-
218-5p associated with downregulated HPGD and hsa-
mIR-127-5p with upregulated CSTB. How these findings 
can be transformed into either diagnosis or therapies of EC 
remains unclear.

Many studies suggested the role of changes in gene 
expression and regulation in EC development. One of these 
changes involve suppressed expression of LncRNA-FER1L4 
possibly leading to the suppressed proliferation of EC  
cells (13). Another potentially important gene is transformer 
2 protein homolog beta (TRA2B), which is also involved in 
breast, lung and cervical cancer (14,15), most probably via 
regulation of carcinogenesis and viability of cancer cells (16). 
A recent study confirmed the regulatory role of TRA2B in 
EC with overexpression of TRA2B clearly correlating with 
increased proliferation of EC cells. In addition, inhibition 
of TRA2B expression by siRNA reversed these effects and 
increased apoptosis (17), suggesting not only prognostic 
role of TRA2B expression, but also making this gene a 
potential target for development of EC treatment. Another 
possibility is the presence of SOX17. Recent studies found 
that downregulation of SOX17 results in facilitation 
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of epithelial-mesenchymal transition via regulation of 
β-catenin expression and Wnt signaling (18).

Endometriosis is generally manifested by the abnormal 
presence of both endometrial glandular and stromal cells 
outside the uterine cavity. The complex pathogenesis 
of this disease remains controversial despite decades of 
extensive research, resulting in relatively little progress in 
treatment. The pathogenesis of endometriosis has been 
the focus of attention of long and active investigations, and 
numerous hypotheses have been reached, unfortunately 
without a general consensus [see review by Vetvicka and 
Kralickova (19)].

Capability of endometriosis to undergo malignant 
transformation is well established. However, despite long 
and intensive research, we still cannot identify definite 
intermediate precursors. The closest example might be an 
atypical endometriosis with features that are neither benign 
nor fully malignant (20).

Differences between low- and high-risk EC

Based on numerous factors such as epidemiological, 
endocrine and clinical findings, EC is usually determined 
as low-grade (type I) and high-grade (type II) (21). Almost 
40 years later, numerous studies suggested that this 
nomenclature is not perfect (22). From the clinical point 
of view, both types substantially differ from each other. 
Low-risk EC usually occurs in young women and in peri-
menopausal women diagnosed previously with proliferative 
endometrium of endometrial hyperplasia. On the other 
hand, high-risk EC appearing in postmenopausal patients, 
are characterized with atrophic endometrium and have no 
relation to excessive estrogen levels or obesity.

Low-risk EC clear ly  results  from endometria l 
hyperplasia known for high levels of estrogen. This serves 
as an immediate precursor lesion for EC. DNA errors, 
probably caused by excessive proliferation, might support 
the progression from low-grade to high-grade EC.

High-risk EC starts with anthropic endometrium, 
but the mechanisms of changing of endometrium into 
this relatively rare cancer type are generally unknown. 
Histological classification revealed some differences in 
markers (8% vs. 33–46% for ARID1A, 39% vs. 5% for 
HNF1β, 3–18% vs. 18–69% for p53, and 0–3% vs. 0–27% 
for WT1), suggesting the need for different treatments, but 
not offering any information about the mechanisms of EC 
development (2). For comprehensive review of these two 
types of EC (2).

Risk factors

Numerous risk factors have been found to affect the 
EC, including age, obesity (23), nulliparity (24), early 
menarche (25), infertility, family history (26) and 
hormone replacement therapy (27). Among stronger risks 
is endometrial hyperplasia [for review, see Kralickova  
et al. (28)]. Other studies mentioned hypertension and 
diabetes, both associated with chronic inflammation. As 
it might participate in EC development and progression, 
expression of NLRP3 inflammasome was studied (29). 
The upregulation of this inflammasome by estrogen via 
ERβ was found to increase the progression of EC, making 
NLRP3 inflammasome a potential therapeutic target. On 
the other hand, expression of ERβ has inversed role in 
EC progression, with downregulated ERβ associated with 
elevated progression, making inflammasome somehow 
questionable.

Recently, nutrition became a target of numerous studies 
trying to find a correlation between nutrition or nutritional 
habits and various diseases including cancer. A meta-analysis 
of 16 studies revealed clear inverse association between EC 
and consumption of dietary fiber (30). However, the effects 
of increased fiber consumption on lowering of EC risk seem 
to be only low.

Obesity is generally considered to be one of the main 
risk factors for EC development. So far, the only available 
option was the recommendation to lose weight. Recently, 
the in vitro and in vivo study of the effects of metformin 
(a known drug for treatment of metabolic syndrome) 
employed a novel mouse model of EC under both lean 
and obese conditions. This drug inhibited EC growth in 
both lean and obese animals, but the degree of inhibition 
was significantly higher in obese mice. The reasons for 
the better effects in obese animals might lie in different 
metabolomic profiles in EC tissue with much higher energy 
metabolism, lipid peroxidation and lipid biosynthesis 
observed in obese animals (31). The mechanism of action 
might be the reversion of detrimental metabolic effects. 
However, a recent Brazilian study found no correlation 
between obesity and prognosis of EC (32), making the older, 
well-established hypotheses rather questionable. The reason 
might be the fact that in many cases, the higher mortality in 
obese groups results more from morbid obesity than from 
EC. At the same time, studies like these clearly demonstrate 
the problems with older, supposedly iron clad hypothesis 
on EC. Due to these inconsistent results, it might be 
better to focus on the possible role of metabolic syndrome, 
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Figure 2 Potential pathways directly linking metabolic syndrome with endometrial cancer. From (32).

which involves obesity, high blood pressure and sugar, high 
triglycerides and low HDL levels. At least three parts of the 
metabolic syndrome—diabetes, hypertension and obesity—
are present in most cases of EC, but no mechanisms 
connecting these conditions to the genesis and development 
of EC are known. Numerous metabolic and signaling 
pathways and biomarkers expression (inflammation, HbA1c, 
CRP, leptin, adiponectin, BMI-sensitive pathway of insulin 
resistance) have been suggested (Figure 2) (33), but this data 
offers more information overkill than a clear cut marker or 
mechanism. 

Some research into risk factors involved in EC 
development and/or progression seems to be more a 
fishing expedition than a well thought-out approach. As an 
example, many serve findings showing that papillomavirus 
presence is an independent risk factor (34). As the study 
was performed in only one country, it has limited value. 
In addition, with an approximate 25% infection rate 
throughout the world, human papillomavirus represents a 
questionable biomarker.

The presence of glandular cells was found to be another 
risk factor for EC. A large retrospective study found strong 
correlation between the local recurrence of EC and the 

presence of glandular cells (35).

Markers

As current information does not allow precise types 
of treatment, the search for potential markers suitable 
for development into pharmaceuticals is ongoing. This 
process is complicated by the fact that EC can be classified 
into numerous types. While most of EC are carcinomas, 
sarcomas are not rare. In addition, histological classification 
recognized endometroid, clear cell and serous EC [for 
details on classification, see Urick et al. (36)]. As individual 
types of EC differ in molecular characteristics, it is 
understandable that the high amount of possible markers 
make even the evaluation of possible clinical potential 
difficult, and development into attainable treatment 
impossible. Thirteen most common somatic aberration 
frequencies in individual types and subtypes of EC found 
no clear cut differences among individual types, but also 
no clear yes or no answer regarding prognosis or potential 
treatment (35).

One potential marker might be long non-coding RNAs, 
because they act as molecular based classification (37). As 
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our knowledge of biological functions of long non-coding 
RNAs is still in the preliminary stage, this hypothesis needs 
to be further documented. However, this research continues 
despite these setbacks, resulting in creation of ceRNA 
network of EC with the aim of identifying prognostic 
biomarkers. So far, twelve possible biomarkers were 
identified (38).

Recently, voltage-gated Na channel Nav1.7 has been 
proposed as a promising marker useful for both prognosis 
and treatment of EC (39). However, our knowledge is so far 
based entirely on in vitro experiments. 

Keratin 17 was recently found to be a negative prognostic 
marker in high-grade EC, as the expression in malignant 
glandular cells of endometrium corresponded with lower 
survival rates (40). This finding was not surprising, as 
keratin 17 was previously found to be a negative prognostic 
marker in numerous cancers including cervical carcinoma, 
some ovarian cancers and pancreatic carcinoma (41). It is 
surprising that despite all this knowledge, keratin 17 was 
never tested as a pharmacologic target.

Another possible marker might be agglutinin proteins 
Galectin-1 and Galectin-9. These proteins were previously 
found expressed in numerous tumors and play some 
role in cancer formation (42). In EC, Galectin-1 was 
associated with poor prognosis and Galectin-9 expression 
corresponded to early pathological changes (43). However, 
similar to most EC studies, uneven distribution of cases 

and low number of patients result in doubts about the 
significance of these results.

A novel approach to identification of possible biomarkers 
is the use of NMR spectroscopy. Using a model of AI 
algorithms, a screening of 54 women with potential EC 
found that the presence of asparagine, phosphocholine, and 
malate in cervicovaginal fluid might represent a potential 
metabolomic biomarker (44). Although, to propose usage 
of possible markers based on only one study with a clearly 
insufficient number of patients is rather impossible.

A potentially important approach is using proteomics, 
as these techniques identify molecular fingerprints via 
evaluation of protein pathways and characterize all 
protein markup inside the cell, also their modifications 
and possible interactions. Using these techniques, several 
tissue- and blood-based potential biomarkers (Figure 3) 
have been described (45), but their use in clinical practice 
is still far off.

Despite long interests and significant effort, there are no 
validated markers, particularly for early detection of EC.

Prognosis

FIGO staging (International Federation of Gynecology and 
Obstetrics staging), cervical involvement, differentiation 
grades and myometrial infiltration are the major prognostic 
features (46). Another classification is based on combined 
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Figure 3 Endometrial cancer blood based biomarker correlation network based on the search tool for the retrieval of interacting genes/
proteins (STRING) network analysis using gene names and visualised with the Cytoscape software. Line thickness indicates strength of 
the interactions. Protein biomarkers were clustered using the markov cluster (MCL) algorithm and subjected to functional enrichment. 
On the right, the biological processes describing the functions of the candidates are indicated. No significant interactions were reported 
for Dickkopf-related protein 3 precursor (DKK3), Sperm associated antigen-9 (SPAG 9), Alpha-1-beta glycoprotein (AIBG) and Growth 
differentiation factor 15 (GDF-15) and, therefore, are not included in the final network. From (43).
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analysis of somatic copy number alterations, mutation 
burden and microsatellite instability. Based on this 
classification, EC can be divided into four groups: POLE 
ultramutated, microsatellite instability hypermutated, 
copy number low and copy number high (47). Ultrasonic 
measurements of endometrial thickness is a solid predictor 
of EC, but cannot distinguish histologic subtypes and do 
not correlate to FIGO stages (48).

Another important prognostic factor is lymph node 
metastasis (4), which is based on the landmark GOG 33 
trial. Complete lymphadenectomy has been routinely 
suggested, but later analysis found that in EC with grade 1 
or 2 and below 2 cm in diameter, there are no lymph node 
metastases (49). This suggests the need of lymph node 
removal only in patients with later stages of EC. Since 
then, the question whether the complete lymphadenectomy 
should not be performed or whether it is a valid treatment 
is still open and fiercely debated (50). More and more 
studies suggest the possible end of comprehensive 
lymphadenectomy. 

Computed tomography (CET/PT) is often used for 
prediction of nodal status prior surgical procedures, but the 
sensitivity reaching 53% needs to be improved (51). New 
studies, however, found much better results and demonstrated 
high specificity, allowing the recommendation of CET/PT for 
staging and detection of distant metastases (52).

Besides individual risks factors, surgical classification 
is routinely used for prognostic evaluations. However, 
no standardization or guidelines suggesting the relation 
between stages and treatment management exist. A detailed 
study comparing various parameters found that metabolic 
tumor volume and total lesion glycolysis serve as strong 
prognostic factors (53). With relatively low numbers of 
patients, this study needs independent confirmation. It is 
interesting that tumor size has no prognostic value, at least 
in patients with stage I or II of EC (54). Nonetheless, this 
study excluded extensive amounts of patients including 
those with extrauterine spread and those not having 
lymphadenectomy. This severely limited the value of 
these findings. A retrospective study evaluated potential 
prognostic factors in 874 patients receiving surgery and 
found that only cervical invasion, ovarian metastasis and 
lymphopoieses space invasion clearly correlated with the 
risk of lymph node metastasis (55).

A past study of 690 women treated in one hospital 
during a 2006–2017 period found that only age, stage and 
BMI are independent prognostic factors (56). In high-
risk patients, the risk assessment did not provide any clear  

information (57). However, it is important to keep in mind 
that this study is continuing and the main purpose was to 
collect specimens for future evaluation.

Another former study compared intraoperative and 
preoperative staging and concluded that the highest 
specificity was achieved with intraoperative screening of 
frozen sections, although the differences were minimal (58). 
Recently, liquid biopsy has become an important prognostic 
tool offering important information on the genetic basis of 
EC. A 5-year follow-up study found the optimal techniques 
for pre-surgery evaluation of prognostic factors are 
hysteroscopic excisional biopsy and MRI with a specificity 
over 88% (59). The significant value of MRI was further 
confirmed by a meta-analysis of 14 studies (60). Another 
possible predictive marker of the local recurrence of EC 
might be presence of glandular cells, found in an historical 
cohort study of patients treated in one hospital from 1990 to 
2012 (35). If confirmed, this information might be not only 
important for prediction of recurrence, but also offering an 
easy prediction, as cytologic examination is routinely done 
before surgery.

MicroRNAs (miRNAs) represent short non-coding 
single-stranded RNA with significant roles in numerous 
biological processes including cancer. miRNA-103 was 
found to be strongly upregulated in EC and to significantly 
stimulate proliferation of EC cells. Further studies 
suggested an inverse correlation between miRNA-103 
and ZO-1. Downregulation of ZO-1 resulted in increased 
cell proliferation, whereas downregulation of miRNA-103 
suppressed cell proliferation (61). Despite this correlation, 
we do not know if miRNA-103 really acts through ZO-1.

One of the new approaches to future treatment is based 
on function of long non-coding RNAs (lncRNAs), which 
are longer than 200 nucleotides RNA transcripts which do 
not encode proteins but have wide regulatory roles in many 
biological processes including cancer development (62). Out 
of many, lncRNA nuclear enriched abundant transcript 1 
(NEAT1) was found the most dysregulated in wide range of 
tumors including colorectal, bladder and breast cancer (63).  
In EC, it stimulates proliferation, migration and cell 
invasion via regulation of the miR-144-3p/EZH2 axis (64).  
As the NEAT1 can be knocked down, it might offer a 
potential target for suppression of EC invasion.

Another prognostic factor can be the presence of somatic 
POLE exonuclease domain mutation. Recent studies, 
however, suggested caution in using this mutation for 
prognosis of EC, as the results were not clear and were 
difficult to interpret (65).
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An interesting finding of possible negative effects of 
tamoxifen treatment of breast cancer patients revealed the 
incidence of EC in breast cancer patients is significantly 
elevated, most probably due to the tamoxifen therapy. This 
trend was observed in both ER+ and HR− patients (66). This 
suggests that the hormone receptor status is not important.

Enhancer of zeste homolog 2 (EZH2) is involved in 
regulation of transcription. With increased expression in 
various tumors, EZH2 was suggested to be a promising 
candidate for targeted therapy in numerous tumors (66) 
including prostate, breast and GI tumors. A recent study 
of the role of EZH2 in EC found strong correlation of 
disease-free and survival with EXH2 overexpression and 
specific silencing of EZH2 resulting in enhanced effects 
of chemotherapy. In addition, this EZH2 silencing down-
regulated expression of numerous tumor-associated genes 
such as PRDX6 (67), suggests that this treatment might be 
suitable for gynecological cancers too.

Kallikrein-related peptidase (KLK) family was, in 
addition to other cancer types, studied in EC. Analysis 
of mRNA revealed that high expression of KLK5-8 was 
significantly associated with aggressive phenotype of EC 
and with worse prognosis (68), making KLK family both 
biomarker and prognostic factor.

An additional prognostic factor associated with poor 
outcome is the presence of lymphovascular space invasion. 
However, the impact of this knowledge on the treatment 
and subsequent prognosis is unknown and a detailed 
quantitation of lymphovascular space invasion as a base for 
decision on treatment is recommended (69).

Using the cluster analysis of data from The Cancer 
Genome Atlas research network (47), a recent study 
hypothesized that direct molecular characterization of EC 
will reveal mechanisms resulting in failure of treatment. For 
detailed cluster analysis and for attempts for integration of 
molecular and clinical characteristics into prediction models 
[see Miller et al. (70)].

Treatment

The standard treatment of all types of EC consists of a 
combination of surgery, irradiation and/or chemotherapy, 
with all three options having some negative side effects. 
In general, there is no consensus on an optimal treatment, 
which is particularly true in case of treatments optimized for 
individual stages of EC. Adjuvant therapy is sometimes used, 
but no consensus on the optimal treatment has been found 
and this treatment often offers unsatisfactory results (71).  

On the other hand, hormonal therapy, particularly using 
anti-estrogens and progesterone, is often used in patients 
requesting preservation of their fertility (72), patients with 
recurrent problems or unable to undergo surgery. Gene 
and immune therapy are more often used for serous EC 
with overexpression of ERBB2 (73). A recent review tried 
to compare different therapies and suggested that the first 
choice of the early stages is surgery, whereas chemotherapy 
and/or radiation is better for later stages (74). For a detailed 
comparison of various targeted therapies [see Lheureux  
et al. (75)]. A comparative study of EC management in 
elderly patients found the need for using identical treatment 
used for younger patients (76). Despite the decades of 
research and treatment, we are still not sure if early 
chemotherapy really improves survival or not. In other 
words, what is the appropriate and most advantageous 
sequence of treatments? Direct trials comparing radiation 
therapy and chemotherapy failed to yield consistent  
results (77), most of them suggesting no differences in 
overall survival rate (78). This study, however, suffered from 
limitations such as using only Medicare patients (limiting 
the patients to females older than 64 years) and using 
different doses among different groups, limiting the impact 
of the conclusions. 

Positron emission tomography-computed tomography 
was suggested for preoperative management of early stage 
EC, particularly of the intermediate- and high-risk stage. 
Low sensitivity for lymph node metastasis limits its utility to 
be used alone, however it still represents a valuable addition 
for improvements of diagnosis (79). Independent study did 
not confirm these results (80), making further utilization of 
this technique rather questionable.

Among particularly promising ideas are clinical impact 
evaluation of deregulation among various signaling 
pathways (e.g., m HER, MAPK or phosphoinositide 
3-kinase), but more investigation is necessary.

One of the possibilities are EC stem cells. On one 
hand, they are, to some extent, involved in all steps of 
EC development, from progression to metastasis and 
development of chemoresistance. With the controversial 
isolation of these cells, their phenotypic and genotypic 
markup is not clear. Some pathways activated in EC stem 
cells include Hedgehog, Wingless-INT and Notch1. The 
selective targeting of these pathways resulted in somewhat 
encouraging results, for we are still far from clinical studies 
[for review see Giannone et al. (81)].

An interesting possibility is the use on microRNA 
inhibition of EC development. Using both in vitro and in 
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vivo experiments, microRNA-23a has been found to block 
EC via specific targeting sine oculis homeobox homolog 1 
(SIX1) (82).

PI3K/AKT/mTOR (PAM) signaling was often suggested 
as a druggable target for EC, as alterations of this pathway 
are well documented. PAM inhibitors, however, failed 
in early clinical trials. In addition to the lack of positive 
results, these treatments were also suffering from negative 
side effects. Many patients who received mTOR inhibitors 
with conventional drugs suffered from higher risk of EC 
worsening. The situation was opposite when mTOR 
inhibitors were used after conventional therapy (83). These 
unclear results obtained from just one study are difficult 
to interpret. A recent review suggested that tailoring these 
inhibitors to specific subpopulations might have better 
results (84), but offer direct proof of this hypothesis.

An interesting approach to EC treatment is to increase 
the expression of CACNA2D3, which is part of the 
Ca channel regulatory subunit family linked to tumor 
suppression. Experimental increase of CACNA2D3 
expression resulted in EC cancer inhibition both in vivo 
and in vitro. Further evaluation revealed that progesterone 
is involved in changes of CACNA2D3 expression with 
possible mechanisms being apoptosis promotion via 
CACNA2D3/Ca2+/p38 MAPK pathway activation (85).

Protocathedrin 10 is sometimes proposed as a tumor 
suppressor. A finding of protocadherin 10-Wnt-MALAT1 
regulatory axis in EC occurred recently (86), with all parts 
known for involvement in cancer regulation. It might offer 
a novel approach. With very limited knowledge of this 
hypothetical mechanism, more studies are clearly needed.

Some studies have found some improvements in patient 
mortality using statins (87), offering unconventional 
thought, but additional studies performed in different 
countries found no association (88). Considering the steady 
increase in statin use and at the same time increasing 
incidence of EC, the possible positive correlation between 
statin use and improved mortality is highly improbable. 

Myeloid-derived suppressor cells are involved in EC 
development via regulation of systemic inflammatory 
responses. These cells involved both T lymphocytes 
and stem cells. Their infiltration regulates not only the 
progression of the disease, but also the sensitivity and 
resistance to some types of chemotherapy. As their depletion 
resulted in EC inhibition and increased chemosensitivity, 
targeting of the myeloid-derived cells can offer a novel type 
of therapy (89).

A relatively common fraction of EC are cancers 

with microsatellite instability and mismatch repair 
deficiency, which can be easily recognized by routine 
immunohistochemistry (90). Anti-programmed cell death-1 
monoclonal antibodies, recently approved by FDA, represent 
a promising treatment to this new therapy using immune 
checkpoint inhibition (12). Current knowledge is limited, 
the microsatellite instability and mismatch repair deficiency 
is not commonly diagnosed and detailed clinical trials are 
clearly necessary.

As the current treatment of EC did not significantly 
improve in the last decades, it is not surprising that various 
botanicals or medicinal extracts are being evaluated. 
One of these compounds is wogonoside, a flavonoid 
component isolated from Scutellaria baicalensis Georgi. 
The experimental treatment of mice with implanted EC 
found decreased cell proliferation and metastases, probably 
via elevating ER stress and subsequent activation of Hippo 
signaling pathway (44).

However, we are still far from any type of a tailored 
therapy of EC. 

Conclusions

Despite long time interests and extensive research, survival 
rate of EC has not improved and in many countries is even 
falling. In addition, rapid escalation is expected to occur in 
the next decade, mostly due to the fast rise in obesity and 
longer lifespan. 

Novel approaches to the early diagnosis and better 
research of genetics, risk factors and therapies are needed. 
Some types of research and treatments are based on the 
availability of biobanks. Regardless, variations in collection, 
storage and processing often result in irreproducible data, 
hampering the progress in development of prognostic, 
diagnostic and therapeutic advances. So far, no adequate 
biomarker useful in prognosis of EC is currently available. 
Similarly, elucidation of the mechanisms how any of the 
potential biomarkers might influence the genesis and/or 
progression of EC is still far away. Target-specific treatment 
of cancer is one of the promises current medicine often 
gives, but rarely delivers. The common problems involve 
lack of clinical trials, fragmenting resources on too many 
marginal targets and lack of novel therapies. In addition, 
clinical trials targeting some genetic aberrations yielded 
only modest results. PI3K pathway or ERBB2 in EC can 
serve as an example (75). Readers interested in the latest 
review of molecular targets in EC should read (36). The fact 
that beyond the LHRH linked with doxorubicin (91), no 



7742 Králíčková et al. Endometrial cancer

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2020;9(12):7734-7745 | http://dx.doi.org/10.21037/tcr-20-1720

further potential drug reached phase III. This offers little 
optimism.

On the other hand, there is still a reason for hope. Four 
molecular subtypes of EC have been recently characterized 
in substantial details and this classification is already 
being used in new round of clinical trials. If the molecular 
classification could be moved up-front, it might provide 
predictive and even prognostic information which might 
be much more precise than trying to characterize diverse 
recurrent EC (92). 

With the steadily increasing EC occurrence and the lack 
of progress in prediction and diagnosis, it seems that the 
most important part in preventing EC-related death are old 
fashioned improvements in lifestyle.
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