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Proteomics in the Diagnosis of Endometriosis:
Opportunities and Challenges
Simone Ferrero

The non-surgical diagnosis of endometriosis is still challenging for the
clinician. Ultrasonography and magnetic resonance imaging can be used to
diagnose ovarian endometriotic cysts and deep infiltrating endometriosis; but
their performance is poor in the diagnosis of initial stages of endometriosis.
CA-125 and other serum markers (such as CA 19-9, serum protein PP14,
interleukins, and angiogenetic factors) have been measured in women with
endometriosis but they are not reliable for the diagnosis of the disease.
Although several studies used proteomics technologies to identify plasmatic
markers of endometriosis, the non-invasive diagnosis of endometriosis is far
from being achieved. In this issue, Manousopoulou et al. compare the
integrated quantitative proteomic profile of eutopic endometrium and serum
of women with endometriosis and controls. 1214 proteins are differentially
expressed in the eutopic endometrium and 404 proteins in the serum of the
two study groups. 21 proteins are aberrantly expressed in both eutopic
endometrium and serum of women with endometriosis. More work is needed
to assess if the differentially expressed proteins identified in this study can be
used as clinical markers of endometriosis.

Endometriosis is a benign gynecological condition that is char-
acterized by the presence of endometriotic glands and stroma
outside the uterine cavity. It affects at least 4% of reproductive
age women causing pain symptoms (such as dysmenorrhea,
non-menstrual pelvic pain, deep dyspareunia, and dyschezia).[1]

The diagnosis of endometriosis is based on the visualization
of the lesions during laparoscopy (Figure 1); the histologic
confirmation of at least one lesion should ideally be obtained.[2]

However, laparoscopy is a surgical procedure with potential risks.
Ultrasonography and magnetic resonance imaging can be used
to diagnose ovarian endometriotic cysts and deep infiltrating
endometriosis, a particular form of the disease that penetrates
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>5 mm under the peritoneal surface.[3]

However, the diagnostic performance of
imaging techniques is dependent on the
experience of the examiners. Further-
more, imaging techniques are inefficient
in the diagnosis of initial stages of en-
dometriosis. Many attempts have been
made to use serum markers to diagnose
endometriosis without surgery. CA-125
is the most widely used biomarker for
endometriosis, but its diagnostic perfor-
mance in detecting endometriosis is un-
satisfactory. Several other serum mark-
ers (such as CA 19-9, serum protein
PP14, interleukins, and angiogenetic fac-
tors) have beenmeasured in endometrio-
sis, but they are not reliable for the
diagnosis of the disease.[4] Therefore, pa-
tients often suffer pain and infertility for
years before endometriosis is diagnosed.
Early diagnosis is crucial for treatment
and prevention of disease progression. In
addition, persistence or recurrence of

endometriosis often happens also after adequate treatment.
Therefore, the benefits of non-invasive, biochemical diagnostic
markers for the detection of endometriosis are evident.
Over the last 10 years, several authors applied proteomic tech-

nologies to the research of biomarkers for the diagnosis of
endometriosis.[5] These studies examined the proteome of eu-
topic endometrium,[6,7] peritoneal lesions,[6] peritoneal fluid,[8–10]

urine,[10,11] and menstrual blood[12] obtained from women with
and without endometriosis, reporting differential expression of
various molecules. As a diagnostic tool, serum markers are of
special interest, because serum is easily accessible for a screen-
ing test. Although several studies used proteomics technologies
to identify plasmatic markers of endometriosis and promising
findings were reported,[8,13] the application of proteomics tech-
nology to the clinical diagnosis of endometriosis is far from being
achieved.
In this issue, Manousopoulou et al.[14] compared the inte-

grated quantitative proteomic profile of eutopic endometrium
and non-depleted serum of women with surgical diagnosis of en-
dometriosis and controls. The authors found that 1214 proteins
were differentially expressed in the eutopic endometrium and
404 proteins in the serum of the two study groups. Bioinformat-
ics analysis showed that these molecules were mainly related to
immune response, inflammation, cell adhesion and migration,
and blood coagulation. 21 proteins were either upregulated
or downregulated in both eutopic endometrium and serum
of women with endometriosis. In the future, more work is
needed to confirm the findings of this study and to assess if the
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Figure 1. Laparoscopic diagnosis of endometriosis. The left ovary (O) and
the rectum (R) are adherent to the posterior wall of the uterus (U). An
ovarian endometriotic cyst (*) can be observed. FT, Fallopian tube.

differentially expressed proteins identified in this study can be
used as markers of the disease. A diagnostic test should ideally
have good sensitivity, specificity, and satisfactory positive and
negative predictive values. In clinical practice, the various forms
of the endometriosis (superficial, ovarian, or deep lesions), the
variable severity of the disease, the use of hormonal therapies
may significantly change protein expression. While these factors
are commonly controlled in experimental studies, they may sig-
nificantly interfere with the clinical diagnosis of endometriosis.
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