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INTRODUCTION

Endometriosis is a chronic and progressive gynecological
disorder, which usually diagnosed in women of
reproductive age, and defined as the growth of active
endometrial glands and stroma outside the uterine
cavity. Itis manifest by dysmenorrhea and a major cause
of infertility and chronic pelvic pain.!'?

In women with endometriosis, genetic and environmental
factors, major hormonal and immune changes have been
observed, particularly a chronic immune-inflammatory
process, and the difficulty of diagnosis is the possible
cause of variable incidence.** The incidence of
endometriosis is unknown, and in the general population
has cited percentages ranging from 1% to 10%.”! The
percentage in women with infertility is higher (30-40%).!
Also, the incidence in women with pelvic pain is even
higher, with an incidence of 82% in some reports.”!

Only laparoscopy is the gold standard for the diagnosis
of endometriosis, but it is invasive procedure with

potential complications that requires general anesthesia
and surgical skill.®l Also multiple lines of evidence
suggest that inflammation and immune responses play
a pivotal role in the pathogenesis of endometriosis,*!!
therefore many studies have turned to biomarkers,
including tumor markers, tumor necrosis factor, and
cytokines, especially the interleukins (IL) IL-1c, IL-6,
and IL-8 to gain a better understanding of the pathogenic
mechanisms underlying the disease.!'?*

The cytokines are multifunctional proteins with a key
role in hematopoiesis, immunity, infectious disease,
homeostasis, tissue repair, and cellular development and
growth. The IL-1a plays a central role in the regulation
of inflammation and immune responses. It is secreted
mainly by activated monocytes and macrophages and
also by T- and B-cells and NK cells.™™ It affects the
activation of T-cells and the differentiation of B-cells.
In patients with endometriosis, IL-1a has been isolated
from the peritoneal fluid.['¢*"]

The potential of using body fluid for the identification
of diagnostic biomarkers has been recognized
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over the last 10 years.!¥! Cervico-vaginal fluid has an
important function in the homeostasis and immunity
of the lower female genital tract, and its analysis may
yield important information about the pathogenesis
of numerous gynecological pathologies."”! Also, the
low cost and ease of sample collection, the possibility
of observing high numbers of patients using multiple
samples and avoidance of the risk associated with biopsies
are the advantages of cervico-vaginal fluid as a source
of biomarkers for these conditions.!??2l So far, studies
have evaluated the concentrations of selected cytokines
in peritoneal fluid and/or peripheral blood samples
and there is limited data on such correlations between
concentrations of IL-1a in cervico-vaginal fluid and
endometriosis. Therefore, the present study was aimed to
investigate the IL-1o profile in the cervico-vaginal fluid
of patients with endometriosis compared with healthy
controls, and to test if it can provide a useful simple test
for the diagnosis of endometriosis.

MATERIALS AND METHODS

From February to September 2013, in this case-control
study, 50 women included 25 women with laparoscopically
and histopathologically confirmed endometriosis and
25 women with any sign of endometriosis who had been
referred to “Shahid Beheshti” and “Alzahra” hospitals in
Isfahan, Iran, were enrolled in the study to assess the level
of IL-1 in cervico-vaginal fluid. Women who referred with
sing of endometriosis or who scheduled for tubal ligation,
undergoing laparoscopy, and then, women with evidence
of endometriosis were define as cases and those women
with normal laparoscopy were define as controls. Women
in both groups with mean age of 33.4 and 31.8 years old
for cases and controls, respectively (age range between 20
and 40 years old) were eligible if they were in the follicular
phase of the menstrual cycle at the time of laparoscopic
examination, had regular menstrual cycles, normal blood
counts at admission to the hospital, not used hormonal or
immunomodulatory medications at least 3 months prior
to enrollment in the study, no history of previous pelvic
surgery or chronic systemic disease, and had not been
pregnant at the time of study. Also, patients with acute
infections or suspicion of malignancy located in genital or
extra genital area were excluded from the study. This study
was investigated and approved by the Ethics Committee
of Isfahan University of Medical Sciences. After that
participating subjects were explained about and informed
of the purposes of the study written informed consent was
obtained.

To collecting cervico-vaginal fluid samples, during the
follicular phase and preopeartive surgery, patients were

placed in the dorsal lithotomy position and 3 mL of sterile
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normal saline solution was inserted to posterior vaginal
fornix compiled and is aspirated by the sterile syringe.

Power calculation for the study was based on the prevalence
of endometriosis reported in the previous study.? The
required sample size was calculated using estimating a
single proportion formula. Assuming a power of 90% and
a two-tailed P = 0.05 a population consisting of 25 patients
with endometriosis and 25 controls was calculated.

Data collected were age (based on the date of birth and
the date to be enrolled), body mass index (BMI, weight
in kilograms divided by height in meters squared), parity
(the number of times that she has given birth) and the
level of IL-1a. To measure the level of IL-1a, cytokine
concentrations, cervico-vaginal fluid samples were assessed
using commercially available Avi Bionhuman Enzyme-
Linked Immunosorbent Assay kits for IL-1ca. (FIN-01720,
Vantaa, Finland) according to the instruction of the
manufacturer.

The collected data were analyzed statistically with
SPSS software version 20 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics is reported as mean * standard
deviation, median (inter quartile range) or number (%) as
appropriate. Kolmogorov-Smirnov test was used to assess
normality for level of IL-1a and results show that the
distribution of level of IL-1o: was normal in both groups.
Independent sample t-test was used to compare age, BMI
and the level of IL-1o. between the two groups. Mann-
Whitney U-test was applied to compare parity between the
groups. Receiver-operator curve (ROC) analysis was used
to estimate the power of IL-1a. to distinguish subjects with
endometriosis from controls and to choose optimal cut-off
points for screening. All probability tests used were two-
tailed, and alpha was set at 5%.

RESULTS

Thirty-six patients were reviewed to accessed 25 patients
with endometriosis in the case group during the study
period. Of 36 patients, eight not meet eligible criteria
and three patients refused informed consent and did not
enter to the study. Also, of 32 healthy subjects without
endometriosis reviewed as a control group, seven subjects
who did not meet eligible criteria or refused informed
consent were excluded. Finally, 25 cases and 25 controls
completed the study and analyzed. The recruitment process
of studied population is shown in Figure 1.

The mean age of studied population was 32.3 + 3.2 years old.
Table 1 shows a comparison of age, BMI, parity and mean
of IL-1a. between case and control groups. As shown mean
of age (cases, 33.4 vs. control, 31.8 years), BMI (cases, 21.6
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Figure 1: Study follow chart

Table 1: Age, BMI, parity, and level of IL-1 between case
and control groups

Variable Cases (n = 25) Controls (n = 25) P
Age (year) 33.446.7 31.8+5.7 0.62
BMI 21.6%2.5 23+2.1 0.21
Parity 1(0-1) 1(0-1) 0.33
IL-1 (pg/mL) 210.44+40.11 54.28+25.73 <0.0001

Data are mean + SD and median (IQR). Cases included 25 patients with endometriosis,
controls included 25 healthy subjects; P values calculated by independent-samples
t-test and Mann-Whitney U-test; SD = Standard deviation; BMI = Body mass index;
IQR = Inter quartile range; IL = Interleukin

vs. control, 23), parity, between groups were similar and no
significant differences were noted between groups (P> 0.05).
Also, the cervico-vaginal fluid level of IL-1a in cases was
significantly higher than controls (210.44 vs. 54.28 pg/mL,
respectively, P <0.0001).

Figure 2 shows ROC curve analyzes that were used to
evaluate the performance of the cervico-vaginal fluid
IL-1o. concentration as a biomarker for the prediction
of endometriosis. Cervico-vaginal fluid IL-1a. provided
the best discriminative ability between subjects with
endometriosis and the controls. The ROC curve analysis
revealed a relatively high diagnostic value of cervico-vaginal
fluid IL-10, with an area under the curve of 1.00 (95%
confidence interval [CI]: 0.928-1). Figure 3 shows the dot
plots of IL-1 concentrations in patients with endometriosis
and healthy group. The optimal cervico-vaginal fluid IL-1o
threshold found using the ROC curve was 105 pg/mL, with
a sensitivity of 100% (95% CI: 86.2-100), and specificity of
100% (95% CI: 86.2-100).

DISCUSSION

However, because of nonspecific symptoms and late
presentation, the diagnosis of endometriosis is difficult but
a variety of abnormal immune functions are recognized in
patients with endometriosis. The use of laparoscopy as gold
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standard method to endometriosis diagnosis is invasive
procedure and is limited by available funding, human error,
and the surgeon’s experience.* Therefore, for screening
patients at risk for endometriosis simple test as a marker
would be developed to reduce the number of unnecessary
interventions.

Interleukin-lo as a major cytokine which has been found
to be elevated in endometriotic lesions, being linked to
higher cyclooxygenase activity, prostaglandin production,
adhesion protein synthesis, lymphocyte activation, and
angiogenesis.® In the present study, we found that IL-1o
was significantly increased in the cervico-vaginal fluid of
women with endometriosis. Our findings revealed that
cervico-vaginal fluid IL-1o provided a marker with high
diagnostic value in 105 pg/mL as the best cut-off point
(sensitivity of 100% and specificity of 100%) and odd ratios
(2.39) in the prediction of endometriosis.

A major product of activated peritoneal macrophages is
IL-10 T and recent studies suggest that in the generation of
pain through interaction with nerve fibers macrophages may
play arole.”? Akoum et al.® reported a relationship between
the cytokine’s levels and pelvic pain in endometriosis in
their study. Also, previous studies demonstrated that the
soluble form of IL-1 receptor was significantly increased
in the peritoneal fluid and in the eutopic endometrium of
women with endometriosis.?** Other studies reported
increase in the level of IL-1 and IL-6, in the peritoneal fluid
of women with endometriosis.?**?! The usefulness of the
serum cytokine evaluation in the discrimination between
endometriosis and control patients is reported in previous
studies. As reported, previous studies assess cytokines level
in different body fluid such as serum, peritoneal fluid, and
to the best of our knowledge cervico-vaginal fluid IL-1o
has not been assessed in endometriosis patients, moreover,
present study is the first to showing IL-1o. measurement in
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Figure 2: Receiver operating characteristic curves for maternal cervico-vaginal
fluid interleukin-1 level for predicting endometriosis (area under the curve, 1.00;
standard error, 0.0; P < 0.0001; sensitivity, 100 and specificity, 100)

women with endometriosis. And in similar with previous
studies our results show an increase in the cervico-vaginal
fluid of IL-10. in women with endometriosis compare to
controls despite of different assessed body fluid. Findings
in the present study have not been confirmed in any other
study and could facilitate basic and clinical research on
endometriosis.

We found that endometriosis is associated with increased
concentrations of cervico-vaginal fluid IL-1c, and maybe
this can be used as a probable clinical symptom in the
diagnoses of women with endometriosis with the low
cost and ease of sample collection and other advantages
in compare to laparoscopy procedure as gold standard.
It will be more important, whereas after laparoscopy
procedure only one-third of women will diagnose with
endometriosis, one-third will have no pelvic pathology,
and other gynecological conditions will have diagnosed
in the remaining one-third. And two-thirds of these
women will be subjected to the potential risks as well as
the cost associated with this procedure without actually
having endometriosis.” One of the limitations of our
study is that we did not collect data about the stage of
endometriosis in studied patients, and we could not
assess the association between stage of endometriosis
and cervico-vaginal fluid IL-1o. Another limitation is that
patients in our study were women with endometriosis base
and other inflammatory disease such as sub-acute PID
were not eligible, whereas, it is clear that IL-1a could be
raise in these diseases, also, as a case control study another
limitation is that controls were not selected by matching
with cases; however, demographic characteristics were not
significantly different between cases and controls. So, we
believed that further studies are necessary to find more
information about a useful marker to diagnose women
with endometriosis more easily, assesse the relation
between cervico-vaginal fluid level of IL-1a and severity
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Figure 3: Dot plots of interleukin-1 (IL-1) concentrations in patients with
endometriosis and healthy group. The respective cut-off value as determined
by receiver-operated curves is shown by the dashed horizontal line. The level
for IL-1 in cervico-vaginal fluid in the endometriosis group differed significantly
from those in the control group (P < 0.0001)

of endometriosis, and also compare endometriosis patients
with other inflammatory disease.

In summary, however small sample size is the main
limitations of the present study which does not empower us
to generalize the results to the entire female population. But
our results revealed for the first time a significant increase
in the cervico-vaginal fluid level of IL-1c, in women with
endometriosis. And the cut-off point 105 pg/mL for cervico-
vaginal fluid level of IL-1a. may be a useful marker in the
diagnosis of endometriosis with sensitivity of 100% and
specificity of 100%. However, the data are limited and further
studies are needed to be done to express the role of cervico-
vaginal fluid level of IL-1c in women with endometriosis.
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