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Endometriosis is a benign chronic disease, characterized by the presence and proliferation of
functional endometrial gland and stroma outside the uterine cavity.
To evaluate the usefulness of intracellular adhesion molecule-1 (ICAM-1) and Glycodelin (Gd) as a
biomarker for the diagnosis of endometriosis and to help in detection of various stages of
endometriosis.
Forty-four patients with endometriosis and 35 apparently healthy women as control were enrolled
in this study from November 2015 to April 2016. All individuals were subjected to blood sampling
for measuring their serum ICAM-1 and Gd A level by using enzyme linked immune sorbent assay
technique.
The current study revealed significantly higher serum levels of ICAM-1 and Gd in patients group in
comparison with healthy control. In addition, the sensitivity and specificity for ICAM-1 and Gd A in
serum were 61%/ 66%, 76%/ 85% respectively.
The ICAM-1 and Gd A level in serum may be useful as noninvasive test for diagnosis of
endometriosis in all stages.
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Introduction
ndometriosisis a chronic gynecologic
disorder defined by the kind of tissue
lines the uterus known endometrial
tissue also grows in other part of the body (1).
The disease exhibits a broad spectrum of
clinical signs and symptoms and often present
vexing clinical management problems for
women and their physicians (2). Soluble
intercellular adhesion molecule-1 (sICAM-1)
represents a circulating form of ICAM-1 that is

E

constitutively expressed or is inducible on the
cell surface of different cell lines. It serves as a
counter-receptor for the lymphocyte functionassociated antigen (LFA-1). Interaction
between sICAM-1, present on endothelial cells
and LFA-1 facilitates leukocyte adhesion and
migration across the endothelium. sICAM-1
and its circulating form have been implicated in
the development of any number of diseases (3).
Levels of the sICAM-I have been suggested to
elevate during early stages of endometriosis (III) and decrease at stage (III-IV) (4). Glycodelin
(Gd), an endometrium-derived protein with
known
angiogenic,
immunosuppressive,
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contraceptive effects, could contribute to the
development
of
endometriosis
and
(5).
endometriosis-associated
infertility
Moreover, Gd is not only produce in the
glandular epithelium of secretary endometrium
(6,7), but also is shed from endometriotic lesion
into the peritoneal fluid and serum. Increase
plasma glycodelin levels have been observe in
patients with endometriosis (8).
The biomarkers that are simple to measure
could help clinician to diagnose or at least
exclude endometriosis; it might also allow
monitor the treatment effect. A precise blood
or urine test could avoid the need for an
invasive procedure (9).
The current study aimed to evaluate the
usefulness of ICAM-1 and Gd A as a biomarker
for the diagnosis of endometriosis and to help
in detection of various stages of endometriosis.
Methods
Forty-four
women
with
endometriosis
diagnosed by laparotomy or laparoscopy
investigations confirmed by histopathological
report were involved in the current study, their
age range from 18 to 48 years. They were
collected from Aum Albanin Center for
Infertility at Al-Imamein Al-Kadhimein Medical
City and from Higher Institute of Infertility
Diagnosis
and
Assisted
Reproductive
Technologies at Al-Nahrain University from
November 2015 to April 2016. They were
classified by a gynecologist according to the

American Fertility Society (now the American
Society for Reproductive Medicine; ASRAM)
into different stages (minimal, mild, moderate
and severe endometriosis).
In addition, the current study included 35
apparently healthy volunteers whose ages
were matched with patients group, were
considered as control. All of these healthy
women were a symptomatic with regular
menstrual cycle and fertile.
Five ml of venous blood was drawn from each
patient and control. Blood sample was
collected in glasses gel tubes for serum
separation. The serum sample was divided in to
aliquots, and kept in deep freeze till used. The
measurement of serum sICAM-1 and Gd was
done by ELISA technique according to
instructions manual by Human Company/
Germany in Education Labs / Medical City.
Ethical approval and informed consent were
obtained from each participant in this study
according to the declaration of Helsinki-ethical
agreement, it was obtained from the
Institutional Review Board of College of
Medicine, Al-Nahrain University.
Results
The age of patients with endometriosis ranged
between 18 to 48 years with a mean age
30.54±8.39 years while the mean age of
healthy women was 33.92±14.7 as shown in
table (1).

Table 1. Comparison between patients group and control group according to the age by
unpaired t test

Parameter
Age (yr)

Patients
N=44
Mean±SD
30.54+8.39

The current study revealed significantly higher
serum levels of Gd A and sICAM-1 in patients
group in comparison with control group (Table
2).
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Control
N=35
Mean ±SD
33.92+14.7

P value
0.192

Regarding ELISA technique was showed
acceptable sensitivity and specificity of sICAM1 and Gd A were (61%/66%) and (76%/85%)
respectively (Table 3).
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The comparison of serum level of parameters showed no important difference among
(ICAM-1 and Gd) according to stages of disease patients group (Table 4).
Table 2. Comparison between patients and control groups according to serum level of sICAM-1
and Glycodelin by Mann Whitney U test

Parameters
sICAM1 (ng/ml)
Glycodelin (ng/ml)

Patients
N=44
Median (Range)
98 (65-191)
135 (60-240)

Control
N=35
Median (Range)
92.5 (84-113)
92 (0-160)

P value
0.005
< 0.001

Table 3. Sensitivity and specificity percentage of ELISA test regarding ICAM-1 and Glycodelin
Parameters
ICAM1 (ng/ml)
Glycodelin (ng/ml)

Sensitivity
61.9%
76.2%

Specificity
66.7%
85.7%

Cutoff value
95.5
99.5

Table 4. Comparison the level of parameters according to stage of Endometriosis in patients
group

Parameters
ICAM1 (ng/ml)
Glycodelin (ng/ml)

Stage 1
N=4
Mean±SD
110.14±36.15
163.67±60.73

Stage 2
N=9
Mean±SD
91.63±11.84
120.38±29.49

Discussion
Mean levels of sICAM-1 appeared significantly
increase in patients with endometriosis with
sensitivity and specificity (61-66%) respectively,
because sICAM-1 one of the major adhesion
molecules that inhibits natural killer cellmediated cytotoxicity, resulting in defective
immune surveillance, it is involved in the
implantation
and
development
of
endometriotic lesions. To date, studies have
shown an increase or decrease, of sICAM-1
levels (plasma/serum) in women with
endometriosis compared with controls. In
addition, no signiﬁcant differences of sICAM-1
levels have been reported. This discrepancy
may be due to different study designs, ELISA

Stage 3
N=13
Mean±SD
108.45±11.38
125.69±34.36

Stage 4
N=18
P value
Mean±SD
99.06±9.38 0.113
136.67±46.39 0.249

kits, or types of blood specimens, or to varying
phases of the menstrual cycle (10).
Barrier and Sharpe-Timms in 2002 showed
significant aberrations in levels ofICAM-1 in
women with stage III and IV of endometriosis.
These findings might shed light on the
pathogenesis of endometriosis and be useful in
the development of biochemical markers for
disease stage (11).
Significant aberrations in levels of circulating
adhesion molecules were found in women with
stage III and IV endometriosis. These findings
might shed light on the pathogenesis of
endometriosis and be useful in the
development of biochemical markers for
disease stage (12). Although the present study
tends to support a role of sICAM-1 in the
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development
of
endometriosis, serum
concentrations of this molecule do not seem to
be an effective indicator for the diagnosis of
either the early or advanced stage of
endometriosis. Other researchers give an idea
about a panel of five biomarkers (CA-125,
vascular endothelial growth factor (VEGF),
Annexin V, Gd, and sICAM-1)), May et al. in
2010 (13) showed a sensitivity of 74-94% and a
specificity of 55-75%. These results should be
prospectively evaluated. Steff et al. in 2004 (14)
have another opinions, serum levels of sICAM1 during the luteal phase of the cycle are not
able to discriminate women suffering from
endometriosis
from
control.
When
confounders are taken into account, these
results underline the importance of careful
identification of confounders, based on
patients' demographic and clinical data in
studies aiming at discovering diagnostic
markers for endometriosis.
Increased plasma Gd A levels have been
observed in patients with endometriosis in this
case-control study the sensitivity and specificity
of the test by this marker are 76%, 85%
respectively. Gd A with known angiogenic,
immunosuppressive, and contraceptive effects,
could contribute to the development of
endometriosis and endometriosis-related
infertility (7), this result is incompatible to
others like Vdolazkaia et al. 2012 who have
been conducted a study to assess the level of
GdA, which found in high serum level in
women with endometriosis (n=57) in
comparison with control group undergoing
sterilization or having ovarian cyst (n=42) the
sensitivity of this test was 82.1% and specificity
78.4% that proposed the possible use of Gd A
with panel biomarker for the diagnosis
ultrasound-negative endometriosis(15).
Regarding Gd A, other study was adapted this,
which proved that adolescent girls with
endometriosis
had
significantly
higher
peritoneal fluid levels of IL-6, TNF-α and Gd A.
Peritoneal IL-6, TNF-α and Gd A provided a
good method of discrimination between
subjects with endometriosis and controls.
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Using cut-off points for peritoneal fluid IL-6
(90.0 pg/mL), TNF-α (3.0 pg/mL) and Gd A (60.0
ng/mL), with high odds ratios (10.2; 14.6; 2.2)
were obtained in the prediction of
endometriosis in adolescents (16).
Moreover, Gd A is not only produced in the
glandular
epithelium
of
secretory
endometrium, but also is shed from
endometriotic lesions into the peritoneal ﬂuid
and serum. Increased plasma glycodelin levels
have been observed in patients with
endometriosis (17).
In conclusion, Gd A and sICAM-1in serum may
be useful as noninvasive test for diagnosis of
endometriosis in all stages. Further study with
large sample size can be recommended to
confirm this result.
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