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Abstract 
 
Endometrial carcinoma is the second most common gynecological cancer in developing countries after cervical 
carcinoma and its incidence is increasing due to the rise in the rate of obesity. Diagnosis depend on invasive test 
(biopsy) with no routine screening investigation available for either general population or high-risk group, there are 
several types of biomarkers that can be used for diagnosis, prognosis and management but none are available for 
routine clinical practice. Following the discovery of the new gene-based classifications of endometrial cancer, the use 
of these gene-based biomarkers will be the cornerstone in the early diagnosis and management for endometrial 
carcinoma patients in the coming years. 

Keywords Endometrial carcinoma, screening, PTEN, miRNA, P53, circulating tumor DNA, genomic classification 

Citation Kareem NM. Genomic biomarkers in endometrial carcinoma. Iraqi JMS. 2019; 17(2): 100-102. 
doi: 10.22578/IJMS.17.2.1   

 
List of abbreviation: ctDNA = Circulating tumor DNA, POLE 
EDM = Polymerase E mutated, MMR-D = Mismatch repair deficient, 
PTEN = The phosphatase and tensin homolog,  

 
ndometrial carcinoma represents the 
most common gynecologic malignancy in 
developed countries and the second 

most common gynecologic malignancy in 
developing countries after cervical cancer (1,2). 
It is anticipated that the incidence of uterine 
cancer will increase to a higher rate worldwide 
in the following years due to the increasing 
rate of obesity. Most patients present in the 
post-menopausal years of age, the peak 
incidence at 70-74 years. The principal clinical 
presentation of endometrial carcinoma is post-
menopausal bleeding.  81–83% of patients will 
be discovered at stages I–II (3). The 5 years 
survival rates decrease dramatically from 
Stages I (95%) reaching down to 14% in stage 
IV (4). Histologically there are two major 
categories of endometrial carcinoma; each has 
a different set of risk factors: type I 

(endometrioid) and type II (non-endometrioid, 
e.g., serous, squamous, clear cell, 
undifferentiated and carcinosarcoma). The 
endometroid types, which represent about 
85% of the cases are typically estrogen 
dependent and low grade. Nevertheless, grade 
three tumors are more aggressive with 
overlapping clinical features with Type II 
endometrial carcinomas (5). 
 
Screening 
Currently there is no routine screening for the 
general population for endometrial carcinoma. 
Since Lynch syndrome carries a high risk of 
developing endometrial cancer reaching to 
60% lifetime risk, regular follow up with 
ultrasound and endometrial biopsy are offered 
to Lynch syndrome female patients and their 
first-degree relatives starting from 35 years of 
age, but these measures  have not been shown 
to result in an earlier finding and diagnosis of 
endometrial carcinoma (6).  
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Biomarkers 
Biomarker can be defined according to The 
National Cancer Institute as ‘a biological 
molecule found in blood, other bodily fluids, or 
tissues that is a sign of a normal or abnormal 
process, or of a condition or disease’ (7), the 
biomarkers can be used for diagnosis, 
prognosis, screening or treatment monitoring.  
many types of biomarkers had been researched 
focusing on predicting the probability of 
emergence of endometrial carcinoma from 
endometrial hyperplasia but none of them are 
available in practice (8). 
 
Genomic biomarkers 
P53 
P53 is a tumor suppressor gene, which can act 
as a trigger to cellular responses that can lead 
to cell-cycle arrest, differentiation, apoptosis, 
senescence, inhibition of angiogenesis, and 
DNA repair (9). Many studies investigate the 
role of p53 in both endometrial hyperplasia 
and endometrial carcinoma like D’Andrilli et al. 
(10) who found that p53 gene mutation is 
present in the aggressive variant of 
endometrial carcinoma and undetectable in 
the hyperplastic endometrium.  
Mirakhor Samani et al. (11) who had 
investigated the expression of p53 in 
endometrial hyperplasia, endometrial 
carcinoma and normal endometrium and 
concluded that p53 overexpression is found in 
endometrial carcinoma and can be used for risk 
stratification and screening purposes. 
  
PTEN 
The phosphatase and tensin homolog (PTEN) is 
a tumor suppressor gene that plays a vital role 
in preserving the chromosomal stability (12). 
Mutation of PTEN is the most common early   
genetic change in type I endometrial 
carcinoma, found in 83% of cases (13). Abd El-
Maqsoud et al. (14) had suggested that PTEN 
expression has a role in early stages of 
endometrial carcinoma, however, a recent 
study done by Raffone et al. (15) showed that 
PTEN expression has a low diagnostic 
usefulness in differentiating between 

endometrial hyperplasia and endometrial 
carcinoma and its use should be reconsidered. 
  
Genomic classification and next-generation 
sequencing     
Recently, The Proactive Molecular Risk 
Classifier for Endometrial Cancer had classified   
endometrial cancers into four genomic 
subtypes: polymerase E mutated (POLE EDM), 
mismatch repair deficient (MMR-D); p53 wild 
type and p53 abnormal. POLE EDMs had a 
favorable prognosis and tends to occur in thin 
and young women. MMR-D tumors were 
similar to POLE pathologically but with a worse 
outcome, this subtype may be related to Lynch 
syndrome so genetic test is mandatory in this 
category. The highest percentage of high 
grade, non-endometroid tumors were in the 
p53 abnormal category with the worst 
prognosis (16). These genomic and clinical 
classifiers may assist in risk-Stratify patients for 
chemotherapy or radiotherapy treatment and 
come up with a personalized follow up plans 
for each patient (17).   
 
MicroRNAs 
Small non-coding RNAs are contributing in 
different transcriptional processes, including 
carcinogenesis, and can be found in several 
body fluids (18), some miRNAs can be used to 
distinguish between early and advanced 
endometrial carcinoma (19).  18 urine cell-free 
miRNAs were investigated in a pilot 
prospective study of endometrial and ovarian 
cancers and showed a prominent suppression 
of MiR-106b in endometrial cancer (18).   These 
urine microRNAs can be considered as 
potential biomarkers in gynaecological cancers. 
 
Circulating tumor DNA 
Circulating tumor DNA (ctDNA) has been 
documented as a useful biomarker in early 
diagnosis of cancer. They can detect both 
genetic and epigenetic mutations. They are 
observable in plasma, eliminated by the 
kidneys and so they can be detected in urine.  
ctDNA had been extensively studied in 
different cancers such as, prostate, breast, lung 
and colorectal. Regarding endometrial 
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carcinoma there are some continuous studies, 
the result of which are awaited (20). 
For the time being, there is no biomarker that 
can be used routinely in endometrial cancer 
diagnosis and prognosis assessment. Molecular 
biomarkers cannot be detected without tissue, 
which is obtained by surgical procedures 
causing morbidity and mortality. After the 
emergence of new genomic classification of 
endometrial carcinoma further studies is 
needed for a better management of 
endometrial cancer patients. 
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