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Introduction 
Cancer is one of the most complex human problems in the 

realm of health which human society is facing and every year a huge 
emotional and financial price is imposed on human society [1]. It is 
the third deadly disease after cardio-vascular and infectious diseases 
in developing countries and the second reason of death after cardio-
vascular disease in developed countries. With its timely diagnosis, we 
could prevent a lot of pain and ultimately death of patients. Studies 
show that more than one third of the population of the world is afflicted 
with a form of cancer and more than 20% of death is due to this disease. 
Also, 10% of all the medical care expenses in developed countries is 
spent on this disease [2].

Cancer is a type of disease which includes changes in the condition 
and expression of various genes which alters the survival advantage of 
proliferation potential of somatic or fetal cells. These changes usually 
occur in three different classes of genes including oncogenes, genes that 
suppress tumors and healing genes of DNA and changes the genotype 
and phenotype of cells and their resistance against dying mechanism 
built in the cells (apoptosis), along with disturbing the order of cell 
proliferation [3]. This disease is very complex and is not caused by 
one factor and many factors such as lifestyle, family background and 
genetics, epigenetic are responsible for that. In other words, cancer is 
caused by different factors and known types of cancer share various 

The Role of Molecular Markers in Endometrial Cancer: An 
Overview of the Important Markers

Nokhostin F1, Nurzadeh M2 and Yousefi Sharami SR3*
1Department of Obstetrics and Gynecology, Faculty of Medicine, Shahid Sadughi University of Medical Sciences, Yazd, Iran
2Department of Fetomaternal, Faculty of Medicine, Shariati Hospital, Tehran University of Medical Sciences, Tehran, Iran
3Department of Obstetrics and Gynaecology, Faculty of Medicine, Kurdistan University of Medical Sciences, Sanandaj, Iran

Abstract
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proliferation points. Cancer has many tissue, tumor and cell aspects 
[4].

One of the most common types of cancer in women and in 
industrial countries is endometrial cancer. In 2017, endometrial cancer 
affected 61380 women in the U.S and because of that 10920 people 
died. This amount of spreading and death also exists in other countries 
[5]. Endometrial cancer is showing a considerable increase in the world 
and it seems that obesity and changes in lifestyle are its main causes 
in developed counties. Reports exist about the connection between 
obesity and an increase in BMI as dangerous factors in uterus cancer 
[6,7]. The progress of endometrial cancer is multi-faceted and is a 
multi-level process. After the first bleeding of vagina after menopause, 
70 percent of patients can be diagnosed in early stages. Nonetheless, 
30 percent of patients are facing a high danger of advancement in of 
endometrial cancer [8].

Material and Methods
This study will look at endometrial cancer and its different markers 

from 1980 to 2018 in simple terms and the connection between the role 
of markers and diagnosis, Prognosis and monitoring the treatment. 
This study was done in April of 2020 and in order to find the related 
studies resources such as Nature, WHO, NCBI, PsycINFO, ISC 
PubMed, Medline were used. The study began with research about 
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the different types of makers of endometrial cancer, with a look at 
different aspects and topics related to endometrial cancer, its severity 
and treatment, different types of markers, and the role of prognosis 
or diagnosing markers. To gather data in related resources keywords 
were looked up such as endometrial cancer, endometrial, biological 
markers, cancer makers, immune system, endometrium and cancer, 
the outbreaks of endometriosis, danger factors in cancer. After looking 
at studies with repetitive topics and the ones with irrelevant subjects 
they were omitted and out of 386 studies, 62 which covered the subject 
and content were used in this study.

Endometrial Cancer
Endometrial cancer is a type of cancer that begins from the cell 

layer of the uterus. Endometrium is the covering layer of uterus which 
is the muscular and hollow organ in women’s pelvis. Endometrial 
cancer is also called uterus cancer. Endometrial cancer can often be 
diagnosed due to the unmoral bleeding of vagina. This type of cancer is 
the most common type of cancer in female’s genital and half of female 
cancer patients are afflicted with this disease. Furthermore, second to 
breast cancer, lung cancer and colorectal cancer, it is the fourth most 
common type of cancer among women [9]. The third most common 
cause of death of women due to cancer after ovarian cancer and cervical 
cancer is endometrial cancer. In Iran, many studies have been done on 
this type of cancer and many factors have been pointed in the survival 
of the patients such as the role of timely diagnosis, prevention and 
treatment [10,11]. 

The mean age of women struggling with this disease is reported to 
be 61 [12]. The frequency of the occurrence of endometrial cancer in 
societies is increasing in a way that in the U.S, the death rate caused by 
endometrial cancer is rising at a rate of 1.4% per year and approximately 
40 percent of the cases are preventable 

It is possible to diagnose whether we are dealing with a malignant 
case of endometrial or not if done in time. It is imperative to analyze 
the extracted tissue by hysteroscopy. The risk factors in raising the 
probability of causing endometrial malignancy are: estrogen-based 
hormonal treatment, diabetes and having a background in cancer, high 
BMI and etiology of infertility. In most cases, surgery is needed and 
if needed it is followed by radiotherapy, while chemotherapy is used 
only in rare cases. Approximately, 25 percent of patients come out with 
metastases [13-16]. (Figure 1)

It is possible that in different types of cancers, particular changes 

occur in the expression of genes during the expansion of cancer. 
These changes have to be considered before receiving medication, 
since treatment methods may bring changes in the results. In the 
study carried out by Elsazar et al. The sensitivity and features of 
sonography of vaginal trance and Transrectal to identify risky cases, 
cervical involvement and anal involvement were 78 and 89.1 percent 
respectively [18]. Also, in other studies done through MRI tomography 
and histology, a low sensitivity and high risk were demonstrated. Due to 
the side effects of Lymphadenectomy and shooting techniques, tumor 
markers are considered as suitable substitutes for the above mentioned 
methods and could be used to battle this disease [19].

Since cancer is spreading in the world ever faster, using methods 
which are non-aggressive and possess more power and precision in the 
timely diagnosis and monitoring of process of treatment can play an 
important role in the treatment of cancer. The philosophy behind the 
numerous researches that are done on markers is identification and 
setting ways which are less aggressive in the treatment of this disease.

Cancer Markers
In order to make a precise evaluation and identifying cancer cells 

to choose the best treatment, we can use cytology findings, radiology, 
blood cells and cancer markers [20]. By using cancer markers, 
diagnosis will be faster and less need will be for using aggressive means. 
Numerous cancer markers have been found in cells which are mostly of 
protein, Glycoprotein and RNA and DNA base [21].

Cancer markers are molecules which are found in all parts of the 
body including blood and body tissues, and we can use the increase or 
decrease in these cells to screen through, diagnose, monitor or treat the 
patients. In many occasions, molecular markers predict the existence 
of a cancer part in the body and with a proper and timely surgery we 
can prevent from the growth and proliferation of the cancer node in 
the body. Also, by looking at the cancer markers, we can gain some 
valuable information about the way cancer cells respond to treatment, 
resurgence of disease or its relapse [22]. Using cancer markers is not 
the main way to diagnose cancer but a laboratory tool to support the 
diagnosis.

Cancer markers are categorized into a tissue-specific type and 
cancer type. The first category includes markers which indicate the 
existence of tumors in the cancer tissue and they could be used to 
monitor the process of treatment, the extent of the development of 
cancer, the way and the extent to which the disease has responded to 
treatment and so on. Of the most important markers related to this 
group are CA125 and CEA and CA19-9. The second group includes 
cancer-specific markers which indicate the existence of cancer tissue 
in specific tissues in which cancer has spread. Of the most important 
markers of this type are Beta-globulin, AFP and PSA [23].

Endometrial Cancer Makers
Cancer markers indicate the biochemistry of the existence of 

tumor. In other words, tumor makers are those molecules which 
are identifiable in the body fluids and plasma. Tumor markers are 
biochemical molecules which are measurable and identifiable in 
malignancies. These markers are produced either by tumor cells or by 
the body in response to tumor and are normally transferred into blood 
and are measurable in the blood accordingly [3]. 

HCG Markers
Some types of uterus cancer whose reproductive cells get cancer 

 
Figure 1: Adenocarcinoma of the Endometrium, Grade 1, and the spherical structure 
of cell node in the proliferation phase, with classification and mutual lumen border with 
neoplastic cells [17].
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using the surface of the serum HE4 was suggested to predict the depth 
of the aggression of the myometrium to evaluate the necessity of a cut 
in the lymph ties before surgery as factor before surgery [39].

CA125 Marker

The CA125 marker was first identified by Ginath S, et al. (2002) 
and was used as an anti-gene for ovaries cancer. CA125 marker is one 
of the most useful tumor markers in endometrial cancer. This anti-gene 
can be found in mesothelial cells and tissues produced by mullerian 
epithelium. In healthy people, the density of CA125 is different based 
on the age, women with menopause in comparison to the younger 
women ad menstruation cycle is less. But its amount in pregnant 
women and patients with endometriosis increases. The density of ca125 
marker in the serum, urine or body tissues is measured to predict the 
disease [35,40].

CA125 marker is glycoprotein based and is expressed by the 
epithelial cells during development. Clinical studies show that this 
marker has high expression in endometrial cancer in a way that 75% of 
people afflicted with endometrial cancer in a way that 75% of patients 
with endometrial cancer have been reported to have a high level of 
endometrial cancer. In 50% of Stage I patients and 90% of stage II 
patients this marker is showing a noticeable increase. 

 Based on the studies done on this marker, this marker is the most 
important and used marker in diagnosing uterus cancer. This marker is 
used in the treatment and monitoring of patients [35,41].

In the study that was carried out on 112 patients, there is a 
noticeable relation between cancer and the level of CA125. An increase 
was witnessed in the density of CA125 in 15.2 percent of patients with 
stage I, 33.3 percent of patients with stage II, 5.61% of patients with 
stage III, and 100 percent of patients with stage IV [42]. In another 
study done by Sebastineli on 254 patients, the increase was seen in the 
density of CA125 marker in 16% of patients afflicted with stage I and 
II of endometrial cancer and in 85% of patients with stage III and IV.

Also, in this report no connection was found between the type 
of tissue and surface serum of CA125. Table 1 shows a comparison 
between CA15-3 cancer markers, CA125, CEA and prolactin in 
patients with endometrial cancer and patients with unusual uterus 
bleeding [43].

Studies show that we can use the level of CA125 serum in finding 
patients with adenocarcinoma in endometrial cancer. Also, the amount 
of these markers in patients with higher levels is increasing noticeably 
[36,44]. 

The prognostic or diagnostic role of CA125 marker was studied by 
Lundstrøm MS, et al. (2000), and they found a noticeable connection 
between the level of CA125 before surgery and the level of cancer. 
The density of less than 35U/ml is evidence for the weak prediction of 
indexes [45].

produce HCG cancer markers. This cancer marker was the first maker 
which was used to diagnose cancer [24].

The early 1982, HCG was first thought of as a tumor marker, 
after analyzing 456 different types of cancer by immunoprecise. Of 
these cases, 18.9 percent of the patients were diagnosed with positive 
endometrial HCG malignancy and it was determined that distinguished 
week tumors and/or aggressive ones had a high level of HCG. In later 
studies, this marker was used to diagnose endometrial cancer and was 
used as a useful indicator in describing uterus cancer [25,26].

The Human Chronic Gonadotropin is a peptide hormone which 
includes two subunits of (α,β) which are linked to each other in a non-
covalence way and are expressed by two different genes [27]. The HCG 
tumor marker in a normal state is expressed though binary cells but its 
high expression in pregnancy and cancer of reproductive cells has also 
been reported. The amount of HCG in pregnant women usually rises 
and determining its level is the basis of futility tests.

Studies show that HCG is not a diagnostic maker because its 
density in serum is very low. That is why it is used in controlling and 
monitoring the development of disease [28]. Besides, in 85% of patients 
with cancer of reproductive cells, HCG shows an increase. The amount 
of this markers shows an increase in only 20 percent of stage1 patients. 
To be used in the time of diagnosis and evaluating the treatment 
process, HCG marker and AFP marker are looked at simultaneously 
and the high amount of this marker is proof for the existence of cancer 
and a lack of response to treatment [29,30].

If HCG marker is increased in a person who is not pregnant, it 
can stimulate the growth of tumor. It seems that HCG marker in 
endometrial malignancy is an important indicator of tumor which is 
used not only to diagnose cancer cells but also to describe the disease 
[31].

HE4 Marker

One of the molecular markers of endometrial cancer is the HE4 
protein which is of utmost importance in the diagnosis of the severity 
of the illness. HE4 marker was first found in the distal epithelium 
of the epididymis [32,33]. The study done by Lou et al. showed that 
controlling the endometrial cells with pure extra-cell HE4 will lead 
to a considerable increase in the survival, cell proliferation and DNA 
synthesis. This could contribute to the development of the malignancy 
of endometrium and metastases. Recent studies show the importance of 
this maker in the diagnosis, categorizing and prognosis of endometrial 
cancer [34,35].

The level of HE4 in stage IA patients is reported meaningfully lower 
than stage IB patients. Also, there is a meaningful connection between 
the amount of HE4 and the depth of engagement of myometrium and 
resultant damages [36,37].

In another study is was noted that tumor markers of patients in the 
developed stages of IB-III is relatively higher to the patients who are in 
the initial stages of IA. These results are close to the results of the study 
done by Minar L, et al. (2015) [38]. In another study done by Bignotti E 
et al. (2011) it was seen that the amount of HE4 was higher in patients 
with III-IV level than patients with I-II level [32].

Another study showed that the level of HE4 increases in all levels 
of endometrial cancer and due to its high sensitivity relative to CA125 
in the initial stages of the disease, we can use it as an identifier for 
the timely diagnosis of the resurgence of cancer and evaluating the 
treatment responses. Also, in the researches done by Young in 2011, 

Parameters Endometrial Cancer 
(n=38)

Abnormal uterine 
bleeding (n=40)

p value

CA 15-3 (U/mL) 21.97 (12.53-48.51) 18.75 (9.38-23.89) 0.048*

CA 125 (U/mL) 19.85 (7.2-47.78) 10.95 (6.73-16.97) 0.015*

CEA (µg/L) 2.30 (1.58-5.03) 2.00 (1.45-2.40) 0.033*

Prolactin (ng/mL) 8.36 (6.2-14.3) 7.02 (4.93-10.02) 0.042*

Table 1: A comparison between CA15-3, CA125, CEA, prolactin in patients with 
endometrial cancer and patients with unusual uterus bleeding. The amount of these 
biomarkers in patients show a meaningful difference. In patients with endometrial cancer, 
these biomarkers show a noticeable increase [43].
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Another study has shown that patients who have had a positive 
metastasis in lymph node, the level of CA125 serum in them was 10.7 
higher than patients without metastasis. However, the amount of HE4 
was only 3.8 times more. The density of serum of both tumor markers 
in patients with metastasis of lymph node was noticeably higher than 
people without metastases. One of the reasons why cancer markers are 
noticeably higher when lymph node are metastasis is that when tumor 
is placed in the uterus, has less access to blood circulation or lymphatic 
system [46,47].

CA15-3 Marker

In the studies done by Lo S, et al. (1997), CA15-3 was named the 
most practical in prognosis of endometrial cancer [48]. CA15-3 cancer 
anti-gene is protein which is built by a range of cells, particular cancer 
cells of breast and uterus. The CA15-3 produced in the cancer cells 
move into the blood and can be measured in the blood. In general, the 
higher the amount of CA15-3 in blood is, a more certain indicator of 
cancer in body it will be. The data shows that the density of CA15-3 in 
24% to 32% of patients with endometrial cancer has increased. As was 
mentioned, this marker can be used to prognoses and distinguish the 
patients with intra-uterus disease and extra-uterus disease [49].

Ca72-4 Marker

Ca72-4 anti-gene, was first produced as an anti-gene to react to 
mice antibodies in 1980, mice with metastasis cancer cells. CA72-4 
anti-gene is a glycoprotein which increases in stomach, gut, breast, and 
ovary and uterus cancer. Also the serum surface of CA72-4 is increased 
in menopause. CA72-4 may be used alone or in conjunction with 
CA125 in diagnosing cancer. According to evidence, CA72-4 marker 
in 22 to 32 percent of patients with endometrial cancer increases. This 
level is connected with metastasis [42].

In another work, CA72-4 in patients with ovaries cancer was 
calculated as (71%) and patients with endometriosis (13.8%). they 
concluded that by determining the amount of CA42-4 maker, we can 
find out about ovaries cancer and endometrium. A few studies have 
been done about the role of CA72-4 in diagnosing and prognosing 
endometrial cancer. Given this fact, Gadochi et al. showed that the 
amount of CA72-4 serum was increased in patients with endometre by 
about 22 to 32%. Statistically, there is not meaningful difference in the 
level of CA42-4 serum in all levels of endometre cancer or in level 1. 
Also, the amount of CA72-4 has increased by 4% in local patients and 
30% in metastasis [50].

Studies have shown that a positive CA72-4 serum is connected to 
myometre aggression, metastasis, and involvement of Lymphovascular 
space and metastasis of pelvic lymph node. Measuring the density 
of CA72-4 serum can be useful in predicting and monitoring the 
development of the disease.

Findings show that measuring CA72-4 can help distinguishing 
endometrial cancer from endometrial polyp. Also the pre-surgery level 
of CA72-4 can be used as a marker in making an initial diagnosis of 
endometrial cancer [51].

B7-H4 Marker

B7-H4 is a inhibiting immune system protein and plays a probable 
role in the escape of immune system and tumor generation. B7-H4 is 
expressed in tumor cells and Macrophage related to tumor in different 
types of cancer. In many studies the distinctive effects of intra-cells such 
as a decrease in apoptosis, increase and facilitation of cell proliferation 

by B7-H4 were pointed out. Also, it has been seen that metastasis in 
expressive cells of B7-H4 has increased. Apart from the expressed level 
of B7-H4 in cells, an evaluation of the amount of B7-H4 soluble in 
serum has indicated that B7-H4 has been used as an important maker 
to determine the level of disease. B7-H4 has been used to detect and 
identify uterus cancer in its initial stages. Studies have shown that a 
simultaneous use of this cancer marker along with CA125 could cause 
an increase in the precision and accurateness of diagnosis and detecting 
uterus cancer [52].

KAI1 Marker

KAI1 gene or CD82 is an inhibiting gene of metastasis which 
suppressed the mobility and aggression of cancer cells. The level of 
expression of KAI1 can be used as a marker for identifying cancers 
such as prostate, bladder, breast, colon, stomach, the big intestine, 
endometrium, skin, lung, liver, Thyroid, and pancreas. KAI1 is a 
marker of the function of metastasis of cancer cells and it has been seen 
that there is a reverse correlation between the level of expression of 
KAI1 and the development and aggression of cancer cells [53,54].

In a study done on women with endometrial cancer with PCR and 
immunohistochemistry, it was seen that the level of expression of KAI1 
gene has a reverse correlation with the development of disease in a way 
that doesn’t show any expression in the metastasis stage [55,56].

MIR-196a Marker

Micro RNAs are a linear sequence of 12 to 25 nucleotide and 
bear an important part of the adjustment in gene expression which 
is epigenetic changes [57]. Most of the cancer markers are made of 
protein and because the number of these proteins are low in clinical 
samples and post-translation changes, their evaluation faces a lot of 
difficulties. That is why the use of other biological molecules such as 
RNAs are really important these days [58,59]. In many studies, RNA 
markers as potential cancer markers have shown positive results in 
diagnosis, prognosis and monitoring of the process of treatment [60].

The MiR-196a gene is among the HOX cluster genes and is one 
of the main regulators of fetus production and oncogenes. Most 
studies emphasize the key role of MIR-196a in causing cancer and 
tumor generation [61]. This microRNA, apart from the endometrial 
cancer, causes other types of cancer such as colorectal, breast cancer 
and leukemic cancer. Most studies indicate that the expression of MiR-
196a in cancer is increasing meaningfully and can be used as a suitable 
marker in diagnosing cancer [62,63].

Conclusion
Finding new markers as an index for a type of cancer can be a big 

help in diagnosing and treating it in time [64]. In most cases, cancer 
can be diagnosed just through biochemistry and to do this cancer 
markers are normally used. Nonetheless, using cancer makers, one can 
determine the probability of the occurrence of cancer in some patients. 
Also, it can be it has helped a lot in determining the origin f cancer in 
patients with a high level of disease.

Although cancer markers normally function imperfectly as a way 
of screening testing to diagnose hidden cancers, after finding a special 
type of cancer by a marker, these markers could provide a way to 
evaluate the success or failure of treatment. The level of tumor marker 
could also reflect the stage of illness and be a sign of the speed of the 
development cancer and help with prognosis [65].

Some of the other applications of cancer markers is monitoring 
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patients who are under cancer treatment. If the level of the marker is 
increased at the beginning but decreased during treatment that is an 
indication that treatment has been effective. On the other hand, if the 
level indicates an increase, it is probable that treatment has not been 
effective and other forms of treatment should be applied.

One of the main problems with using biological cancer makers is 
their low density in tissues with cancer in the initial stages of the disease 
[66]. Other problems such as the fact that normal cells can cause cancer 
markers in some cases, or the fact that tumor markers are not always 
present in the initial stages of cancer are some of the other problems 
of using cancer markers. At the present, there is a serious controversy 
over the usefulness of cancer markers in mass screening [67].

Gene changes and molecular markers in endometrial cancer, 
such as hormonal receptors can help with a better treatment of this 
type of cancer in the future. Clinical evaluations of the purposeful 
treatment methods indicate the effectiveness of some of these factors. 
Nonetheless, purposeful treatment can only lead to some results if done 
by one factor. Identifying biological markers effectively can determine 
a response to purposeful treatment and provide appropriate ways to 
develop different treatment methods.

 The outbreak of endometrial cancer in recent years has been on the 
increase. Although most cases are diagnosed in the initial stages, the 
chances of survival in the developed stages is very low.

This survey study showed that most of the studies done on the 
identification and development of cancer markers are on a successful 
path at the moment and markers such as HCG, HE4, CA125, Mir-
196 and CA15-3 play an important role in the diagnosis, prognosis 
and monitoring the treatment process. It is hoped that in the near 
future with identifying new markers which have higher sensitivity 
and specificity to different types of cancer all types of cancer could 
be identified with a simple blood test and treated to ease the pain of 
humanity.
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