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Abstract

Ovarian carcinoma is one of the most common types of neoplasms in women and the fifth leading cause of
cancer death among women worldwide. Adnexal masses are classified as simple or complicated and can be
benign or malignant. No single biomarker has demonstrated high sensitivity and specificity for detecting early
ovarian cancer. Therefore, the current study was designed to investigate the influence of using two biomarkers
as a tool for diagnosis in patients with an adnexal mass. This prospective case-control study was carried out on
female patients diagnosed by ultrasound and magnetic resonance imaging with adnexal masses and scheduled
for surgery and healthy women as a control group (n=50 each). The patients were in the age range of 16-80
years old and had attended the surgical rooms of Basrah hospitals, Basrah, Iraq, from January to July 2021. The
levels of serum biomarkers were quantitatively assessed using the enzyme-linked immunosorbent assay. The
serum concentration of the human epididymis protein 4 (HE4) biomarker exhibited significant differences
between females with adnexal mass and healthy women. There was no significant association between neither
the patient’s age nor the menopausal state and the serum level of HE4. The serum level of HE4 had a sensitivity
of 92% and a specificity of 66% as a serum marker for the presence of adnexal mass with a positive predictive
value of 73% and a negative predictive value of 89%. In this study, serum interleukin-6 (IL-6) had a sensitivity
of 30% and specificity of 64% in determining patients with adnexal mass pathology. It was found that the level
of IL-6 was similar in all patients, compared to that in the control group. The median levels of serum HE4
showed high value in patients in the age groups of 21-40, 41-50, and >50 than in the control group; however, it
was not statistically different (P=0.413). Human epididymis protein 4 was the top biomarker representing a
higher concentration in adnexal mass; moreover, it demonstrated the highest performance in all samples with
Adnexal mass. The results of our study showed that combining more than one marker measurement increased
both the sensitivity and specificity of distinguishing patients with adnexal mass pathology.
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1. Introduction

Ovarian carcinoma is the seventh most prevalent
malignancy among women globally, and it is one of the
most common forms of neoplasms. More than 295
thousand new cases of cancer in women are detected
each year, accounting for 3.6% of all cancers in women
(2). It is one of the main causes of death in women with
nearly 185 thousand deaths per year, and it has been
reported that more than 70% of women present at the

advanced stage of the disease (2, 3). Abood, Abdahmed
(4) stated that ovarian cancer is one of the most
frequent cancer types in females in Basra, Irag.
Moreover, it has the highest case fatality rate among all
gynecological malignancies (5). Due to its highly
metastatic nature, the prognosis is so poor. Therefore, it
is still needed to perform research focused on the
pathogenesis, detection, and treatment of this disease

(6).
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Given that the early detection of the disease is
difficult due to the absence of recognized physical
symptoms and the lack of sensitive screening tools,
ovarian carcinomas have higher morbidity and fatality
rates than other gynecological cancers. The American
Cancer Society projected that a total of 22,000 new
cases and over 15,000 deaths would happen in 2012
Tarver (7). The risk of ovarian cancer has been linked
to late conception, a smaller family size, obesity, and
the use of hormone replacement therapy. Data from a
meta-analysis suggest that women who use hormone
therapy for 5 years from the age of 50 have about one
extra ovarian cancer case per 1,000 women (8).

Notably, an adnexal mass or an ovarian cyst will be
diagnosed in approximately 20% of all women at some
point in their life, yet only a small percentage of these
masses represent an ovarian malignancy (9). Adnexal
masses comprise approximately 18% of all
gynecological pathologies and are found in 6-11% of
perimenopausal and postmenopausal women during
routine gynecological or ultrasound examination (10).
Approximately 85-90% of all adnexal masses are
benign (11). Adnexal masses are classified as simple or
complicated and can be benign or malignant.

The current gold standard biomarker for ovarian
cancer is cancer antigen 125 (CA125), a serum
glycoprotein. Although it is approved for both
differential diagnosis of a pelvic tumor and as a serial
response measure in patients receiving treatment, it has
low specificity for the condition. Other benign and
malignant ovarian and non-ovarian disorders cause
CA125 to rise (12). As a result, CA125 is insufficient
for diagnosis or screening as a stand-alone test (13).

The only biomarkers that have been approved and
used in clinical settings are human epididymis protein 4
(HE4) and CA125 (14). Human epididymis protein 4 is
a protein that is overexpressed in ovarian carcinomas.
Although the normal functions of HE4 are unknown, its
specificity and sensitivity suggest that it can be used as
an early detection serum marker for ovarian cancer
(15). Moore, McMeekin (16) discovered HE4 as an
ovarian cancer biomarker in 2008.

Interleukin 6 (IL-6) has a variety of roles in
physiological settings, including attracting neutrophils;
stimulating T lymphocyte migration, proliferation,
activation, and differentiation, and promoting B
lymphocyte differentiation to plasma cells to
manufacture  immunoglobulins  (17).  Alhumrani,
Jamalludeen (18) stated the role of IL-6 as an indicator
of the severity and as a predictor of complications with
the acute coronary syndrome.

On the other hand, through the effects of IL-6 on
various cell signaling pathways that promote the cell
cycle and growth, it has been demonstrated that IL-6
has direct stimulatory effects on several cancer cells.
Furthermore, IL-6 has been shown to have negative
effects on immune cells at high doses by blocking the
expression of IL-2, decreasing T cell activation, and
boosting lymphocyte apoptosis, which can hinder
immune surveillance of cancer cells Maccio and
Madeddu (19). To the best of our knowledge, to
present, no single biomarker has demonstrated high
sensitivity and specificity for detecting early ovarian
cancer, and the use of a panel of biomarkers in clinical
practice is not yet practical (20).

This study aimed to investigate the accuracy of using
single or combined biomarkers to diagnose ovarian
cancer in patients with an ovarian mass.

2. Materials and Methods

2.1. Study Population

This prospective case-control study was carried out
from January to July 2021. The samples of this study
(n=100) were divided into two groups of patients and
controls (n=50 each). The patients were in the age
range of 16-80 years old and consisted of women
referring to the surgical rooms of Basrah Women and
Children Teaching Hospital, Basrah Teaching Hospital,
Al-Fayhaa Teaching Hospital, and Al-Mawani
Teaching Hospital, Irag. The control group included
healthy women who were 16-80 years old and attended
outpatient gynecological clinics and family planning
clinics. They underwent pelvic ultrasound examination,
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which is a normal and a negative C-reactive protein test
for all enrolled controls.

All medical information of patients and controls were
recorded in a questionnaire form, including name, age,
phone number, residency, occupation, marital status,
number of children, being overweight or obese,
breastfeeding, using birth control pills, using fertility
treatment, and having a family history of ovarian
cancer, breast cancer, and colorectal cancer.

All enrolled women had an ovarian mass that was
confirmed by pelvic ultrasound examination or
magnetic resonance imaging. Cancer antigen 125 was
estimated for the whole participants who underwent
laparotomy for the resection of the ovarian mass. On
the other hand, any pregnant women, women with
confirmed ovarian malignancy, or women under
treatment were excluded from this study.

The research objectives and procedures were
explained to all individuals, and informed consent was
obtained from all of them. The participants agreed in
writing consent to be followed up by phone for biopsy
results.

2.2. Measuring Serum Levels of IL-6 and HE4 by
the Enzyme Linked Immunosorbent Assay

The volumes of 5 ml of peripheral blood samples
were collected in vacuum gel tubes, centrifuged to
obtain serum, and stored at -36°C for use in a
serological study by the enzyme linked immunosorbent
assay (ELISA). Serum IL-6 and HE4 concentrations
were estimated by specific commercial kits, namely the
sandwich ELISA (IL-6 and HE4 ELISA Kit provided
by Bio Sources, USA). Assays were measured using an
ELISA reader at 450 nm. The procedure and steps of
the methods depended on the manufacturer's
instructions.

2.3. Statistical Analysis

The collected data were analyzed in SPSS software
(version 24). Qualitative data were expressed as
frequencies and percentages, while quantitative data
were presented as meanzstandard deviation, median,

and minimum and maximum values. To investigate the
statistical significance in any observed association of
qualitative variables, Chi? was used. The presence of
significant statistical ~ differences between/among
guantitative variables was examined using the Mann-
Whitney U, Wilcoxon Signed Ranks, and Kruskal
Wallis tests. Spearman's nonparametric correlation test
was used to determine any statistically significant
correlations.

3. Results

A total of 100 women (50 patients and 50 controls)
were entered into this study. The age of the examined
women ranged from 20 to more than 60 years for both
patient and control groups. They were checked by a
gynecologist and confirmed to be free from any
urological and clinical problems rather than adnexal
mass for patients.

All demographical and clinical features of patients
and controls are presented in table 1 comparing patients
having adnexal mass with the controls in terms of some
sociodemographic and health characteristics. It is clear
from table 1 that the only variable which differed
statistically significantly in patients from the controls
was the vaginal bleeding, revealing that none of the
controls suffered from bleeding.

Table 2 summarizes the levels of tumor markers in
both patients and control. Accordingly, the serum level
of HE4 was significantly statistically higher in patients.
However, there was no difference in the level of IL-6
between patients and controls.

The median levels of IL-6 and HE4 in patients and
controls according to age groups are tabulated in table
3. Considering the age group, there were no statistically
significant differences in the levels of the two markers
of IL-6 and HE4 in all age groups. In this regard, the
median levels of serum HE4 showed high values in
patients in different age groups (i.e., 21-40, 41-50, and
>50) than in the control group; nevertheless, it was not
statistically different (P=0.413) (Table 3).
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Table 1. Comparison of the sociodemographic and health characteristics between patients and control groups

Characteristic Sroup - Total Sig.*
Control Patient
8 5 13
<20 16.0% 10.0% 13.0%
17 20 37
20-30 34.0% 40.0% 37.0%
Age (years) ) 10 11 21
30-40 20.0% 22.0% 21.0% 0.728
13 10 23
40-50 26.0% 20.0% 23.0%
2 4 6
=30 4.0% 8.0% 6.0%
Premenopausal 42 42 84
P 84.0% 84.0% 84.0% 1000
Menopause Postmenopausal 8 8 16 .
16.0% 16.0% 16.0%
0 20 20 40
40.0% 40.0% 40.0%
. 24 26 50
Number of children 1-5 48.0% 52.0% 50.0% 0.787
=5 6 4 10
12.0% 8.0% 10.0%
<30 32 34 66
. 64.0% 68.0% 66.0%
Body mass index 18 16 34 0.673
>30
36.0% 32.0% 34.0%
Single 10 13 23
0, 0, 0,
Marital status 2043 » 26?;3 » 237'3/" 0.476
Married 80.0% 74.0% 77.0%
Yes 3 7 10
. 6.0% 14.0% 10.0%
Breastfeeding G 27 43 90 0.182
94.0% 86.0% 90.0%
Yes 5 11 16
. 10.0% 22.0% 16.0%
Pill user o 45 39 84 0.102
90.0% 78.0% 84.0%
Yes 130 100 230
Induction ovulation 26.0% 20.0% 23.0% 0.476
No 37 40 77 '
74.0% 80.0% 77.0%
Unmarried 9 10 19
18.0% 20.0% 19.0%
History of infertility . 11 9 20
Non-fertile 22.0% 18.0% 20.0% 0.874
. 30 31 61
Fertile 60.0% 62.0% 61.0%
9 11 20
History of cancer ves 18.0% 22.0% 20.0% 0.617
y No 4 39 80 '
82.0% 78.0% 80.0%
Menorrhagia 0 14 14
9 0.0% 28.0% 14.0%
. . . 50 21 71
Vaginal bleeding No bleeding 100.0% 42.0% 71.0% 0.0001
Metrorrhagia 0 15 15
9 0.0% 30.0% 15.0%
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Table 2. Median levels of IL-6 and HE4 in patient and control groups

Category Serum IL-6 Serum HE4
n 50 50
Patients Meané__rSD 0.708+2.16 859.22+2385.71
Median 0.054 0.058
Min-Max 0.031-11.643 0.016-9783.900
n 50 50
Controls Mean_tSD 0.602+1.57 0.02440.03
Median 0.058 0.019
Min-Max 0.031-6.86 0.000-0.244
Sig* 0.647 0.0001

*Mann-Whitney U Test

Table 3. Median levels of IL-6 and HE4 in patients and controls according to age groups

Category Age groups Serum IL-6 Serum HE4
n 5 5
<20 Mean+SD 0.76+1.59 0.037+0.023
Years old Median 0.052 0.03
Min-Max 0.03-3.61 0.023-0.079
n 20 20
20-30 years old Meann_:SD 0.85+2.148 939.64+2616.59
Median 0.054 0.067
Min-Max 0.036-9.2 .016-9783.9
n 11 11
. Mean+SD 1.109+3.49 1691.669+3430.37
Patients 30-40 years old Median 0.056 87.92
Min-Max 0.03-11.64 0.026-9763.4
n 10 10
40-50 years old MeanT:SD 0.22+0.52 503.16+1339.66
Median 0.054 19.58
Min-Max 0.046-1.705 0.018-4288.0
n 4 4
>50 years old Meanf_rSD 0.053+0.017 132.02+225.52
Median 0.054 30.237
Min-Max 0.03-0.07 0.023-467.610
Sig* 0.908 0.490
n 8 8
<20 Mean+SD 0.054+0.012 0.022+0.008
Years old Median 0.057 0.022
Min-Max 0.03-0.067 0.008-0.034
n 17 17
Mean+SD 0.94+1.92 0.03+0.055
20-30 years old Median 0.07 0.02
Min-Max 0.038-5.92 0.004-0.244
n 10 10
Mean+SD 0.6+1.29 0.0156+0.0124
Controls 30-40 years old Median 0.052 0015
Min-Max 0.03-4.022 0.000-0.04
n 13 13
Mean+SD 0.58+1.88 0.023+0.018
40-50 years old Median 0.061 0.019
Min-Max 0.036-6.864 0.002-0.08
n 5 5
>50 years old Meanf_rSD 0.04+0.001 0.012+0.004
Median 0.04 0.012
Min-Max 0.039-0.041 0.009-0.016
Sig* 0.157 0.413

* Kruskal Wallis test
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Table 4 summarizes the median levels of IL-6 and
HE4 according to the state of menopause. Accordingly,
there were no statistically significant differences in the
levels of the markers regarding the menopausal state in
both patient and control groups. The levels of serum
HE4 were found to be high in patients with
postmenopausal than in other individuals in both
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The median levels of IL-6 and HE4 according to the
presence of menstrual disturbances are presented in
table 5. Regarding menstrual disturbances, it has been
shown that there was no significant difference in the
levels of these markers among classified groups
(Table 5). However, there was an increase in the level
of HE4 in patients with menorrhagia than in other

patient and control groups without any statistical groups but without any statistical
difference (P=0.419). (P=0.422).
Table 4. Median levels of IL-6 and HE4 according to the state of menopause
Category Menopause Serum IL-6 Serum HE4
42 42
Premenopausal MeanSD 0.83+2.34 904.3+2531.89
P Median 0.054 0.036
. Min-Max 0.03-11.64 0.016-9783.9
Patient 8 3
MeanSD 0.0561+0.015 622.57+1489.28
Postmenopausal Median 0.055 49.74
Min-Max 0.032-0.078 0.023-4288.0
Sig* 0.662 0.926
42 42
Premenopausal MeanSD 0.544+1.402 0.025+0.037
P Median 0.058 0.02
Min-Max 0.031-5.92 0.000-0.244
Control 8 8
Postmenopausal MeanSD 0.909+2.405 0.017+0.006
P Median 0.062 0.015
Min-Max 0.039-6.86 0.009-0.032
Sig* 0.801 0.419

*Mann-Whitney U test

Table 5. Median levels of IL-6 and HE4 according to the presence of menstrual disturbances

Vaginal bleeding IL6 HE4
n 14 14
Menorrhagia Mean_tSD 3.125+1.385 1125.878+419.36
Median 0.059 35.445
Min-Max 0.036-11.643 0.016-4288.0
n 21 21
No bleeding Mean_tSD 0.725+2.107 1267.03+£2894.6
Median 0.056 0.032
Min-Max 0.032-9.204 0.023-9783.9
n 15 15
Metrorrhagia Mean_tSD 0.053+0.016 698.82+2510.67
Median 0.05000 0.028
Min-Max 0.031-0.093 0.022-9763.4
Sig* 0.170 0.422

*Kruskal Wallis test
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Table 6 tabulates the median levels of IL-6 and HE4
in patients and controls lacking vaginal bleeding. It is
noticed in table 6 that the HE4 level was significantly
statistically ~different in patients from controls,
considering that the study women had no history of
vaginal bleeding. Furthermore, the median levels of IL-
6 were found without any increase in the patients than

in the controls.

Table 7 presents the median levels of IL-6 and HE4 in

patients and controls according to the family history of

cancer. Accordingly, it was shown that the HE4 levels
were statistically significantly higher in patients than in
controls in both categories, including those who had a
family history of cancer and those who had not (Table 7).
Table 8 summarizes the comparison of IL-6 and HE4
serums based on the ELISA to detect an ovarian mass.
The results showed that positive predictive value (PPV)
and negative predictive value (NPV) were obtained at

0.6% and 0.358%, respectively, and the overall

agreement was estimated at 44%.

Table 6. Median levels of IL-6 and HE4 in patients and controls lacking vaginal bleeding

Vaginal bleeding Serum IL-6 Serum HE4
n 21 21
Patient Mean+SD 2.107+0.725 2894.61+1267.04
Median 0.056 0.032
No bleeding Mln;]Max 0.03%—3.204 0.023;(3)783.9
Control Mean+SD 1.578+0.602 0.034+0.024
Median 0.05850 0.01950
Min-Max 0.031-6.864 0.000-0.244
Sig* 0.791 0.0001

*Mann-Whitney U test

Table 7. Median levels of IL-6 and HE4 in patients and controls according to the family history of cancer

Category Family history of cancer groups Serum IL-6 Serum HE4
n 11 11
Yes MeanT_LSD 0.05+0.01 222.68+190.769
Median 0.05 125.4
Patients Min-Max 0.3-0.07 0.027-526.46
n 39 39
No Mean+SD 2.42+0.89 2675.87+1047.76
Median 0.055 0.03
Min-Max 0.03-11.64 0.016-9783.9
Sig* 0.266 0.206
n 9 9
Yes Mean_tSD 2.14+2.78 0.02+0.012
Median 0.078 0.025
Controls Min-Max 0.39-6.86 0.000-0.04
n 41 41
No MeantSD 1.76+0.265 0.056+0.024
Median 0.057 0.019
Min-Max 0.03-5.765 0.001-0.244
Sig* 0.111 0.202

*Mann-Whitney U test
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Table 8. Comparison of IL-6 and HE4 serums based on the ELISA to detect ovarian mass

HE4 cutoff point
Normal Patient

Total

Normal

IL-6 cutoff point 2

Patient .o'1o. 21704 33.0%

24 43 67
64.9% 68.3% 67.0%

13 20 33

Total

37 63 100
100.0% 100.0% 100.0%

Positive predictive value=20/33=0.6%
Negative predictive value=24/67=0.358%
Overall agreement=24+20=44%

4, Discussion

The results of numerous studies have reported the
disadvantages of relying on a single tumor marker to
diagnose ovarian cancer. In this study, IL-6 and HE4
biomarkers were investigated to enhance the specificity
and sensitivity of an adnexal mass evaluation. It was
found that 98% of the patients had benign adnexal
disease during the period of the study, while only one
case had malignant ovarian disease. Despite that, a high
percentage of the patients had changes in the studied
serum markers; this highlighted the advantages as well
as the efficacy of monitoring these markers in benign
ovarian disease.

Human epididymis protein 4 was designated as a new
biomarker since it was shown to be strongly elevated in
the early stages of ovarian cancer. However, blood HE4
levels were elevated in benign gynecologic diseases
(21, 22). The results of the present study revealed that
the mean serum HE4 level was significantly higher in
the patients with adnexal mass (859.22+2385.71) than
in the healthy control group (0.024+0.03) (Table 2).
Based on the findings of previous research, 32% of
ovarian cancer patients had high HE4 levels in their
blood (23).1t has been reported that HE4 lacks
sensitivity similar to CA125; however, it has greater
specificity for ovarian cancer (24). Previously
published works reported that combining HE4 with
other tumor markers was successful in the early
detection of ovarian cancer, including both primary and
recurrent cancer scenarios (25, 26).

Even though HE4 is a sensitive predictor for
epithelial ovarian malignancy with a higher specificity
than CA125, relatively little research has been reported
on HE4 overexpression in benign gynecological tumors
and diseases (9). To evaluate HE4 differences between
benign and malignant diseases, Huhtinen, Suvitie (27)
compared 129 women having endometriosis with 14
ovarian cancers, 16 endometrial carcinoma, and 66
control participants in terms of HE4. The results of the
mentioned study showed that women with ovarian
cancer had greater mean serum HE4 levels than those
with endometriosis, which had a significantly greater
level than the control group (27).

To elaborate on the role of HE4 in benign ovarian
disease in contrast to CA125, Moore, Miller (22), in
their study regarding benign ovarian tumors, found that
CA125 levels were raised in 29% of cases, whereas
HE4 levels were elevated in only 8% of patients.
Serous cystadenomas and cystadenofibroma are among
the most prevalent neoplasms identified in both
premenopausal and postmenopausal females. Such
tumors are frequently manifested as cystic and solid
ovarian masses, making them difficult to be
distinguished from ovarian cancers using traditional
imaging technology. The comparison of premenopausal
and postmenopausal women with women having a high
CA125 level showed that relatively few cases had an
increased HE4 level, notably in the premenopausal age
group. In mucinous tumors, on the other hand, there
was no significant difference in the proportion of
females who had biomarker increased (22). Zhang,
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Qiao (28) evaluated the levels of HE4 according to the
histological classification of the benign ovarian disease
and reported that HE4 levels were elevated in certain
histological varieties, such as
endometriosis/endometriomas, cystadenoma, and germ
cell tumors, but not in others, such as those with
inflammatory conditions (e.g., abscess, hydrosalpinx,
and pelvic inflammatory disease). Considering findings
from the mentioned studies as well as those of our
study, HE4 seems to have a role in benign adnexal
cases as it has in ovarian cancer patients.

In this study, HE4 had a sensitivity of 92% and a
specificity of 66% as a serum marker for the presence
of adnexal mass with PPV of 73% and NPV of 89%.
Moore, McMeekin (16) found that HE4 had a
sensitivity and a specificity of 72.9% and 95%,
respectively, as a diagnostic biomarker for early
identification of ovarian cancer; furthermore, the
sensitivity elevated at 76.4% if both HE4 and CA125
were identified. As a consequence of the identification
of two or more markers, HE4 sensitivity increased by
3.5% (16). In comparison, Hellstrom, Raycraft (24)
reported that plasma HE4, extracted from individuals
with benign ovarian tumors, showed the highest
sensitivity of 67% and the best specificity of 96% as a
diagnostic biomarker. The risk of ovarian malignancy
algorithm estimates the likelihood of whether an
ovarian cystic lesion or pelvic tumor is cancer by
combining serum HE4 and CA125 values with
menopausal status. It has a sensitivity of 94% and a
specificity of 75% in two prospective multicenter trials
for the identification of malignant epithelial ovarian
tumors (16, 29).

Although biomarker levels can be measured using a
variety of methods (e.g., ELISA and chemiluminescent
microparticle immunoassay), Ruggeri, Bandiera (30)
recently proved that chemiluminescent immunoassays
are much more appropriate and efficacious in
increasing the sensitivity and specificity of the test than
commonly available ELISA kits, which have intraassay
imprecision percentages (coefficient of variation

percent) varying from 6.8% to 10.3%, in comparison to
4% for electrochemiluminescence immunoassay
(ECLIA). Those findings encourage the use of the
ECLIA method for regular HE4 measurements.
Furthermore, the difference in accuracy between
ELISA and ECLIA can be attributable to the fully
automated format of ECLIA, whereas ELISAs are
manual assays that require double testing.

The results of this study showed that there was no
significant association between neither the patient’s age
nor the menopausal state and the serum level of HE4;
nevertheless, women near the age of 40 tended to have
a higher level of HE4 than younger age groups. Similar
findings were obtained from the study by Moore,
Miller (31), which found that there was no statistically
significant  difference in mean serum HE4
concentrations between premenopausal women aged 40
years and older and postmenopausal women aged 60
years and younger; this revealed that the menopausal
state was not the determining factor in rising median
serum concentrations, rather, the age was the major
determining factorl. These results were consistent with
those of a study that looked at a group of females at
high risk for developing ovarian cancer and found that
their HE4 levels increased with age (32). The results of
a study conducted on people of various Asian nations
indicated that HE4 levels were linked to age and
ethnicity and the level of HE4 rose with age, notably in
women over the age of 50 years. The levels of HE4
were significantly different between Malaysians and
Indians, however, not across Malaysians and Chinese
(33). As serum HE4 usually increases with age,
patients’ baselines would be critical in following
established  ovarian  cancer,  especially in
postmenopausal females. In comparison to CA125,
boosted CA125 concentrations in postmenopausal
females have also been connected to increased age in
healthy females (34).

Based on the results of the present study, there was a
significant difference in the bleeding history whether in
the form of menorrhagia or metrorrhagia between the
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patients with adnexal mass and the controls as 58% of
the patients with adnexal mass had a history of vaginal
bleeding, while none of the control cases had a similar
history. Nonetheless, there was no significant
difference in the HE4 concentration between cases that
suffered from bleeding and those without bleeding
among patients with an adnexal mass. Dubé (35)
reported that vaginal bleeding might be associated with
adnexal  pathologies, especially endometrioma,
although it was an uncommon presentation for ovarian
cancer (36).

The results of our study revealed that there was no
significant correlation between family history of
malignant disease and serum level of HE4 in different
patient groups. This finding might be attributed to the
fact that most of our studied patients had benign
adnexal disease. In comparison to other studies, family
history of ovarian cancer was associated with the
ovarian cancer discovery in the studied patients;
therefore, it indirectly had a relationship with HE4 (37).

The findings of the study conducted by Moore, Miller
(31) showed that marital status, the number of children,
and breastfeeding had no clinical differences in serum
HE4 levels in the studied patients. However, pregnancy
was linked with a decreased serum level of HE4 (31).

For the creation and application of appropriate
therapy in the treatment and recovery of individual
quality of life, it is critical to determine the disease
etiology and relevant prediction parameters. From this
point of view, we realized that it is important to
investigate the challenging role of IL-6 in the adnexal
mass pathology. The results of this study showed that
there was no significant association in serum IL-6
between patients with adnexal mass and the control
group. However, a slightly higher level of serum IL-6
was recorded in patients with an adnexal mass. This
finding could be explained that 98% of the included
patients had benign ovarian pathology and only 2% of
the cases had malignant ovarian disease. Kampan,
Madondo (38) found that women with advanced
ovarian malignancy had a mean IL-6 level that was 24-
fold more than that in women with healthy ovaries.

Although in all cases with advanced ovarian carcinoma,
the IL-6 concentration remained strongly detectable
following treatment, it was abolished in 23.8% of
women with healthy ovaries (38). Cancerous cells or
intraperitoneal mesothelial cells, both substantial
sources of IL-6 synthesis within the tumor
environment, may be the responsible causes for this
(39). The presence of IL-6 in the cancerous ascites,
sera, and plasma of women with ovarian cancer has
been linked to advanced disease and poor prognosis
(40). In evaluating the role of IL-6 in benign ovarian
neoplasms, Darai, Detchev (41) reported that although
endometrioma had higher IL-6 concentrations, the sera
IL-6 levels were lower in endometrioma patients than
in ovarian carcinoma patients. Similarly, Block, Maurer
(42) have found that, compared to a sample of women
with benign ovarian lesions, ovarian cancer patients
had greater IL-6 serum concentrations. This was in line
with the findings of studies by Chudecka-Glaz,
Cymbaluk-Ploska (43), (44) in evaluating the
difference in serum levels between benign and
malignant ovarian pathologies.

In the current study, serum IL-6 had a sensitivity of
30% and specificity of 64% in determining patients
with adnexal mass pathology. Moreover, age,
menopausal state, parity, body mass index (BMI), and
other patient characteristics showed no statically
significant differences with serum IL-6. This can be
explained by the evidence that the IL-6 level was
associated with the degree of inflammation and
pathology advancement rather than other parameters
(45).

According to the findings of our study, combining
more than one marker measurement increased the
sensitivity and specificity of distinguishing patients
with adnexal mass pathology. Terry, Sluss (46) found
that in differentiating benign from malignant ovarian
tumors, IL-6 alone was not higher than the prognostic
value of other classical biomarkers and assays, whereas
when serum CA125 or risk of malignancy index was
administered alone, the rate of false positives was
higher. The coupling of IL-6 and CA125 could be
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particularly beneficial in discriminating between
ovarian  endometrioma and malignancy  with
erroneously increased CA125 (46).

It is important to notify that this study included only
one patient with a diagnosis of malignant ovarian
cancer, who had a normal IL-6 level (0.063) with
elevated serum HE4 level (60.45). She presented with
metrorrhagia, her age was 55 years, and her BMI was
more than 30.

One of the limitations of this study was primarily the
very limited number of cases with ovarian cancer
which limited their involvement in the study and
affected some of the study goals. Secondly, the exact
diagnosis of the benign adnexal pathology was not
included in the study design; therefore, the association
between the elevated serum level of HE4 and each type
of benign adnexal neoplasm was not assessed.
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