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Biomarkers in endometriosis

Estimated to affect about 10% of women of reproductive 
age, endometriosis represents a debilitating disease. 
Endometriosis is characterized by endometrial tissue 
implants in extrauterine locations. Laparoscopy represents 
the gold standard for the diagnosis of endometriosis. 
Noninvasive diagnosis of endometriosis remains an 
interesting field for research. In our review, we describe and 
discuss the current status of biomarkers of endometriosis 
in plasma, urine, peritoneal fluid and endometrium.
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Endometrioza reprezintă o boală debilitantă, estimându-se 
a afecta 10% dintre femeile la vârstă reproductivă. En do me-
trio za se caracterizează prin implanturi de țesut endometrial 
în afara cavității uterine. Laparoscopia rămâne metoda de 
elecție în diagnosticarea endometriozei. Diagnosticul ne in-
va ziv al en do me triozei reprezintă un subiect intens cer ce-
tat. După re vi zui rea literaturii, am descris statusul actual al 
biomarkerilor en dometriozei din plasmă, urină, lichid pe ri to-
neal și endometru.
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Background
Endometriosis is a gynecological condition affecting 

commonly Caucasian women between 25 and 40 years of 
age, and is characterized by the presence of endometrial 
glands and stroma outside the uterine cavity(1). The ectop-
ic endometrial tissue was described first in 1920s, nowa-
days affecting from 5% to 45% of the women of reproduc-
tive age and, moreover, up to 50% of infertile patients(2). 
Although the cause of endometriosis remains unclear, a 
few pathophysiological mechanisms are described, such 
as the retrograde peritoneal seeding of endometrial cells 
during normal menses, peritoneal epithelium metaplasia 
or peritoneal müllerian remnants growth(1).

Several studies associate reproductive factors and 
general factors with the risk of developing endometrio-
sis. Parity, current oral contraceptive use, smoking, a 
higher Body Mass Index, regular exercise, and fish and 
omega 3 fatty acids seem to have a protective role. On the 
other hand, earlier age at menarche, shorter menstrual 
cycle length, taller height, alcohol use and caffeine intake 
were observed to increase the risk of endometriosis(3). 

The most frequent pelvic areas for endometriosis are 
the peritoneum, the rectovaginal pouch and on the ova-
ry, with specific lesions such as peritoneal implants, deep 
infiltrating endometriosis and ovarian endometrioma. 
The extrapelvic lesions were found on surgical scars on 
the peritoneum, the gastrointestinal and urinary tract, 
the thorax and even on the nasal mucosa(4). Therefore, 
typical symptoms for endometriosis include chronic 
pelvic pain, dyspareunia, dysmenorrhea and infertil-
ity. The ESHRE guideline: management of women with 
endometriosis (2014) underlines the long delay of 7 to 
10  years in the diagnosis of endometriosis(2), because of 
the variability and nonspecific symptoms, which need 
a diagnostic laparoscopy. In fact, laparoscopy, with his-
tological confirmation, is considered the gold standard 

in the diagnosis of endometriosis. Pelvic ultrasound is 
operator-dependent and shows limited specificity for 
superficial peritoneal lesions; transvaginal ultrasound 
can only identify deep nodules and ovarian endome-
triotic cysts(5). In order to improve the diagnosis and 
to reduce the period until treatment, several studies 
have carefully observed the need of noninvasive tests. 
Therefore, biomarkers that would precisely establish the 
diagnostic of endometriosis in a short time, irrespective 
of the stage of the disease, arrive as a natural progress 
of research in this field.

Types of biomarkers in endometriosis
For decades, several studies have researched the 

pathogenesis of endometriosis, and different biomark-
ers in blood, tissue and urine with potential use in the 
diagnosis were tested. The low statistical value and the 
inadequate specificity and sensitivity of biomarkers de-
termined the actual guidelines for the management of 
women with endometriosis to not recommend any of 
them as standard approach.

The idea of studying biomarkers in endometriosis 
started as a need for accurate and efficient diagnosis 
in endometriosis, avoiding the long delay and the in-
vasive gold standard method of diagnosis, laparoscopy. 
Endometriotic lesions activate various pathophysiologi-
cal mechanisms, with the release of analytes, proteins, 
cells, microRNAs and other markers corresponding to 
the stage of the disease, but none of the markers have 
proven to be a definitive clinical tool for the diagno-
sis of endometriosis(3). Some of the pathophysiological 
mechanisms and the potential biomarkers are shown 
in Figure 1.

Ectopic endometrial tissue implants suffer the 
same cyclical histological changes similar to the uter-
ine endometrium. Bleeding into the peritoneal cavity 
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generates an inflammatory response, the activation of 
macrophages and the release of various cytokines and 
prostaglandins in peripheral blood and the peritoneal 
cavi ty. The cytokines activate different biological path-
ways and mechanisms, sending specific information to 
local cells and are released furthermore in the blood-
stream to the entire organism. Each of the biomarkers 
described in Figure 1 were carefully researched, but the 
results regarding specificity, sensitivity and statistical 
value are uncertain. Thus, CA-125, a marker of perito-
neal inflammation, is the most common endometriosis 
biomarker, with a mean sensitivity of 56% and a mean 
specificity of 91% in the meta-analysis by Nisenblat et 
al.(6) Thus, CA-125 seems to be hampered in its sensitiv-
ity, being elevated mainly in the advanced endometriosis 
stages, whilst its specificity is low because of its elevated 
level in other gynecological conditions. Similarly, vari-
ous cytokines and inflammatory proteins, steroids, hor-
mones and growth factors show high levels in advanced 
endometriosis stages, but this was not translated to any 
statistical significance(7). The level of hormones and in-
flammatory factors can induce epigenetic modifications 
of the genome by addition or removal of methyl groups, 
single-nucleotide polymorphism being associated with 
disease risk in endometriosis patients(8).

Studies regarding proteomics, protein or peptide fin-
gerprints in peripheral blood and endometrium have 

shown promising results(9), but due to differences in 
analytical methods and the discrepancy between the 
level of gene expression in tissues and in blood, the re-
sults are limited. Sequencing and microarray technology 
allowed to observe the difference in endometrial gene 
expression between women with or without endome-
triosis, but there is still a need of further research of 
the potential use of circulating miRNA as a diagnostic 
marker for endometriosis(10).

The number of biomarkers studied in association with 
endometriotic lesions is significantly high, but the po-
tential role in the diagnosis of endometriosis remains 
uncertain. Currently, the sensitivity and specificity of 
these biomarkers are low, with the possibility to identify 
advanced stages of endometriosis, but with the difficulty 
to differentiate them from other gynecological condi-
tions. Only systematic research of biomarkers in a large 
cohort can set the diagnostic principles of endometriosis.

Discussion and conclusions
Although endometriosis, a complex gynecological 

condition, is frequently met in the population of women 
of reproductive age, the disorder shows an enigmatic 
etiology, with reduced and invasive diagnostic methods 
and less efficient therapeutic approaches. The study of 
biomarkers in endometriosis needs more research and 
the understanding of the disease-specific molecular 

Abbreviations: Vascular endothelialgrowth factor – VEGF; Monocyte chemotactic protein 1 – MCP-1; Focal adhesion 
kinase – FAK; Hepatocyte growth factor – HGF; Insulin-like growth – IGF; Matrix metalloproteinase – MMP; Tissue inhibitors 
of metalloproteinases – TIMPs; 17βhydroxysteroiddehydrogenase – 17βHSD; Estrogen receptors – ERs
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Figure 1. Physiopatological mechanisms and biomarkers in endometriosis
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pathways and, probably, future new therapeutic and 
diagnostic procedures will follow. Laparoscopy with 
histological confirmation remains the gold standard 
method of diagnosis in endometriosis, and although it 
is accurate, it is still an invasive method and adds ad-
ditional procedure risks, surgical or anesthesia side ef-
fects and possible complications. In order to avoid these, 
semi-invasive methods should be developed to screen 
specific endometriosis markers in blood, peritoneal fluid 
or tissues sample. 

Traditional inflammatory cytokines, steroids, hor-
mones and growth factors were carefully observed in 
the development of endometriotic lesions, as well as 
future diagnostic biomarkers. The increased levels of 
such markers in ectopic endometriotic locations, blood/
peritoneal fluid tests are not specific, as shown before, 
because these are elevated in other gynecological or 
general diseases, as well. Therefore, instead of a single 
biomarker, research seems to suggest that a group of 
biomarkers, or a biomarker panel, could be more use-
ful in the pathway of diagnosis in endometriosis, with 
higher sensitivity and specificity. The biomarker panel 
could discriminate not only between endometriosis and 
other gynecological diseases, but could also identify the 

specific stage of endometriosis, especially the mild and 
moderate ones. Furthermore, depending on the severity 
of the lesions, the same biomarker panel could be the 
cornerstone to new strategies of target therapy.

Another future perspective comes from the new mul-
tiplex immunoassay and technologies that can identify 
pathophysiological molecular fingerprints, circulating 
and tissue miRNA, used as noninvasive or minimally 
invasive biomarkers for endometriosis. These strate-
gies require special medical equipment and specific staff 
training, but if identified, these molecular findings of 
the genome and proteome could become a revolution-
ary step in diagnosis and could create a pattern in the 
individual’s genetic code, specific gene expression and 
regulation. 

In spite of a wide biomarkers variety and plethora 
of research, the current guidelines on the management 
of endometriosis do not recommend reliable diagnostic 
biomarkers. This stressess out the need for extensive 
research to find out noninvasive diagnosis tools for 
endometriosis.   n
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