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Abstract 

Background:  

Today, the diagnosis and staging of endometrial cancer are surgical and pathological procedures, but 

other non-invasive diagnostic methods, such as molecular diagnostic methods are being used with 

caution. So, this study aimed at reviewing current molecular diagnostic methods to clarify available 

methods for further accuracy analyses.  

Methods:  

This was a systematic review. PubMed and Scopus databases were queried with relevant.  All articles 

related to the topic were selected. Then, the search results were reviewed based on the relationship 

between the title of the article and then the abstract and text of the article with the aim of the 

research. The articles found were published in the period 2008 to 2022. Only qualitative analysis was 

performed.  

Results: 

Finally, 11 retrospective studies were found along with a meta-analysis study.  CA-125, HE4, Serum-

Amyloid-A, Sperm-associated antigen 9, YKL-40, and Visfatin were individual factors assessed as 

diagnostic or prognostic factors along with some studies evaluating a panel of proteins for the 

prediction of endometrial cancer. Most studies showed valuable diagnostic features of the evaluated 

proteins and panels versus being prognostic.  

Conclusion:  

Advances in molecular biology in recent decades have helped enhance researchers' to predict 

endometrial cancer and those available choices should be more evaluated for preparation for clinical 

use.  
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Introduction 

Endometrial cancer is one of the most common 

female cancers in the Western world, 

accounting for 6% of all female genital cancers 

(1). Endometrial cancer begins in the layer of 

cells that make up the lining of the uterus (2). 

Other malignancies can develop in the uterus, 

including uterine sarcoma, but are much less 

common than endometrial cancer; while 

differentiation before surgery is challenging 

(3). Endometrial cancer is often diagnosed in 

the early stages because it repeatedly causes 

abnormal vaginal bleeding (4). If endometrial 

cancer is detected early, surgical removal of the 

uterus will most often cure endometrial cancer; 

while endometrial carcinoma might often be 

asymptomatic, and the symptoms of 

endometrial cancer might manifest when the 

tumor has grown and also spreads around the 

tissue and affects other organs (5). Endometrial 

carcinoma cells in the uterine can spread to 

other parts of the body causing metastases. 

Understanding how a type of cancer grows and 

metastasizes greatly helps with how well care 

is provided (6). Most endometrial carcinoma 

deaths are due to primary tumor metastasis. In 

other words, metastasis is a very inefficient 

process, as a result of which most cancer cells 

die when they leave the main tumor (7). The 

lack or inadequacy of screening programs is 

considered an important factor in the late 

diagnosis of this disease (6,7). For endometrial 

carcinoma, radiation therapy is now the 

mainstay of treatment (6,7). Based on a 

classification system performed by Bokhman, 

endometrial carcinoma is divided into two 

groups 1 and 2 based on etiology and clinical 

features (8,9). PI3KCA mutations have been 

observed in 36% of type I endometrial 

carcinoma (10). In the second type, 

endometrial carcinoma typically occurs as 

aneuploidy and P53 mutations (11,12). These 

genetic changes are important due to being the 

basis of efficient and growing cancer detection 

techniques using the consequence proteins that 

require microscopic quantities of the patient's 

sample, and it is now possible to identify low 

molecular weight proteins in the patient's 

serum sample. Then they are examined by 

powerful and new bioinformatics tools to 

classify cancer and non-cancer patients into the 

relevant groups.   Advances in molecular 

biology in recent decades have helped enhance 

researchers' understanding of the complex 

response to genetic modification, transcription, 

and translation in human cancers. These 

molecular changes are the basis of efficient and 

growing cancer detection techniques that 

require microscopic quantities of the patient's 

sample, and it is now possible to identify low 

molecular weight proteins in the patient's 

serum sample. Then they are studied with 

powerful and new bioinformatics tools to 

classify cancer and non-cancer patients into the 

relevant groups. In this study, we examined 

current molecular approaches in endometrial 

carcinoma diagnosis.  

 

Methods 

This was a systematic review of the literature 

based on the PRISMA guidelines (13). The first 

stage was the selection of articles based on the 

search of the online databases of PubMed and 

Scopus with keywords of the “endometrial 

cancer; endometrial carcinoma; molecular 

biomarker “.  All articles related to the topic 

were selected. There was no time limit on the 

search. The articles found were published in the 

period 2008 to 2022. Then, the search results 

were reviewed based on the relationship 

between the title of the article and then the 

abstract and text of the article with the aim of 

the research.  

 

Results 

Finally, 12 articles (15-26) were selected for 

descriptive review as shown in table 1. Of 

course, due to the weaknesses and 

methodological shortcomings of the articles 

and the large dispersion of variables, there was 

a limited possibility to perform more accurate 

calculations for pooled analyses; Finally, in the  [
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third stage, studies were analyzed and 

summarized based on the conclusions. 

Individual variables such as CA-125, HE4, 

Serum-Amyloid-A, Sperm-associated antigen 

9, YKL-40, and Visfatin were evaluated as 

diagnostic or prognostic factors, as well as 

some studies investigating a panel of proteins 

for endometrial cancer prediction. The majority 

of studies found that the proteins and panels 

studied were more diagnostic than prognostic. 

 

Discussion 

Over the past three decades, researchers have 

reported a great deal of information about 

genes and proteins and their role in the 

production of normal and cancer cells (27). 

One of their most important discoveries has 

been the role of mutated genes in the 

production of cancer cells. Environmental 

factors that cause genetic mutations are being 

identified. Also, with the help of various 

molecular methods, the expression power of 

defective genes and proteins can be 

determined. Even finding new biomarkers that 

are indicative of a type of cancer can be of great 

help in the early detection and timely treatment 

of cancer.  

In this review, current molecular biomarkers of 

endometrial cancer were evaluated. We found 

some interesting evidence about the application 

of CA-125, HE4, Serum-Amyloid-A, Sperm-

associated antigen 9, YKL-40, and Visfatin in 

endometrial carcinoma diagnosis.  

In Moore et al.'s study, the HE4 level was 

evaluated to assess tumor involvement and it 

was found that levels of HE4 were significantly 

lower in people with IA stage than in IB stage. 

There was also no association between HE4 

levels with lymph node involvement and 

ectopic involvement. However, there is a 

significant relationship between the amount of 

HE4 and the depth of myometrial involvement, 

and the degree of the lesion (28). So, HE4 has 

both diagnostic and prognostic values; but 

some prognostic biomarkers could address 

more pathological characteristics of the tumor. 

This is of great importance to perform the 

treatment for the patient in the best ways and to 

plan properly. However, this requires proving 

the effectiveness of these methods in much 

more studies.  

 

Conclusion 

Several research exploring a panel of proteins 

or individual proteins for endometrial cancer 

prediction, are being assessed as diagnostic or 

prognostic markers. The proteins and panels 

investigated in the majority of studies were 

found to be more diagnostic than prognostic. 

Of course, it cannot be said that these methods 

are a complete replacement for the traditional 

methods of diagnosing endometrial carcinoma 

today.  
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Tables 

Table 1. Characteristics of the included studies 
study id year of 

publication 

number of 

samples 

study design molecular agent value sample type 

Kommoss 

et al.  

2018 452  retrospective  pragmatic molecular classification 

tool (ProMisE): including 

mismatch repair deficient (MMR-

D); DNA polymerase epsilon 

(POLE); p53 abnormal 

prognostic 

marker 

 

Yuan et al.  2021 143  retrospective  Hypermethylated PCDHGB7  diagnostic Endometria

l Brush 

Samples 

Perez‐
Sanchez et 

al. 

2013 514  retrospective  algorithm of 5 genes diagnostic uterine 

aspirates 

Kumar et 

al.,  

2018 38 retrospective  CA-125 diagnostic Serum  

Nicklin et 

al.,  

2012 760  retrospective  CA-125 prognostic 

marker 

 

Liu et al.,  2021 263 retrospective  HE4 diagnostic Serum  

Moore et 

al., 

2008 327 retrospective  HE4 prognostic Serum  

Dong et al.,  2017 150 retrospective   HE4 + CA 125 diagnostic Serum  

Cocco et 

al.,  

2010 194 retrospective  Serum-Amyloid-A diagnostic 

and 

prognostic 

Serum  

Baser et al.,  2013 90 cross sectional Sperm-associated antigen 9 diagnostic Serum  

Qin et al.,  2022 14 studies meta-analyses YKL-40  diagnostic serum  

Tian et al.,  2013 234 retrospective  Visfatin diagnostic serum  

Cymbaluk-

Płoska et 

al.,  

2018 128 retrospective  Visfatin diagnostic serum  
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