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Abstract:

Epithelial ovarian cancer is the leading cause of cancer deaths in women. To date,
an effective screening tool for ovarian cancer has not been identified Several clinical
and biological factors including serum cancer antigen 125 (CA- 125) have been
assessed for prognostic and predictive relevance CA-125 is an epithelial marker
derived from coelomic epithelium. It is elevated in 90% of advanced ovarian cancers
and in 50% of early ovarian cancers while 20% of ovarian cancers have low or no
expression of CA- 125

CA-125 concentrations were measured by Mini Vidas test (VIDAS CA125 |1 /
BIOMERIEUX / France).

The median CA-125 levels were significantly higher in the sera of ovarian cancer
patients than in those with benign tumors and in healthy controls. However in
correlation with stages the results showed that Patients with stage Il have highly
significant differences in level of serum CA125 compare with stage | in and stage I11.
CA125 showed low sensitivity to detect stage | carcinoma of the ovary which limits
its value as an initial screening tool therefore combining of CA125 with other markers
might enable improved early detection of ovarian cancer as compared with use of this
marker alone.
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Introduction:

Measurement of serum CA125 is the | disease have elevated CA125
blood test most widely used to detect levels.[3] Despite its poor sensitivity
ovarian cancer. CA125 is a and specificity, CA125 is most useful
glycoprotein antigen. Elevated for detecting and monitoring non-
concentrations of CA125 are mucinous epithelial tumours of the
associated with malignant tumors of ovary.[4]
the pancreas, breast, lung, colon and A good screening test must
ovary.[1] Menstruation and benign satisfactorily address validity,
conditions such as endometriosis, reliability, yield, cost, acceptance, and
pelvic inflammatory disease and liver follow-up services. Most studies aimed
disease can also be associated with at finding a screening test focus on
elevated concentrations of CA125. sensitivity, specificity, and positive
CA125 may also be elevated in women predictive value. Several clinical and
with ascites, pleural or pericardial biological factors including serum
effusions and in women who have had cancer antigen 125 (CA- 125) have
a recent laparotomy.[2] Approximately been assessed for prognostic and
80% of patients with advanced ovarian predictive relevance [5].
cancer have elevated concentrations of CA-125 is a high molecular weight
CA125. A maximum of only 50% of glycosylated membrane protein that
patients with clinically detectable stage can be detected in serum and is
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elevated in more than 80% of patients
with ovarian cancer. CA-125 is an
epithelial  marker  derived from
coelomic epithelium.[6]. It is elevated
in 90% of advanced ovarian cancers
and in 50% of early ovarian cancers
while 20% of ovarian cancers have low
or no expression of CA- 125[7][8].
Any process that disrupts the epithelial
lining of the peritoneum has the
potential to raise the CA-125 level.
Therefore, CA-125 can be elevated in
many benign conditions including
pregnancy, leiomyomata, ovarian
cysts, endometriosis, appendicitis, and
diverticulitis [9]. CA-125 can also be
elevated in other cancers such as
uterine, colon, lung, or pancreas. It is
neither sensitive nor specific enough to
screen for early disease in ovarian
cancer [7]. Although one nested case-
control study that included 37 women
showed a sensitivity of 57% and
specificity of 100% over 3 years [10],
based on other data, the sensitivity of
CA-125 for screening purposes is
closer to 80% [9][10]. Currently, the
only biomarker that has proven to
detect ovarian cancer before the onset
of clinical symptoms and is widely
used in clinical practice is CA125 [11].
Serum CA125 levels has also been
proposed to reflect the relative volume
of the ovarian tumor, based on the
results of previous clinical trials, but
this has not been reproducible across
studies [12]. Despite the benefits
accompanying the use of CA125, many
challenges exist that render it not as
effective in early screening. One of the
primary challenges is its decline in
sensitivity in  early-stage ovarian
cancer [10].

A number of false-positive results
could also occur, since levels of this
marker are naturally increased with
ovulation and may be elevated with
endometriosis, fibroids, and many
other benign conditions; therefore, this
marker is more effective in
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postmenopausal women. In addition,
cutoff levels (35 U/mL) that are used
for identifying a positive CA125 test
have only been established for patients
with a clinical form of the disease. This
value was not recommended for
screening asymptomatic patients [12].
Currently, in some institutions, the
screening strategy for ovarian cancer is
annual pelvic examinations.
Transvaginal ultrasound and serial
measurements of the biomarker CA-
125, have been included for the high-
risk population, but with little success.
CA-125 exhibits a sensitivity of less
than 60% in early stages of the disease
.Therefore, CA-125 may help raise an
index of suspicion when evaluating a
pelvic mass, but it is not sufficiently
sensitive or specific for effective
screening, thus, additional serum
markers are required.

Materials and Methods:

The serum samples from 60
patients diagnosed with different types
and stages of ovarian cancer, 15
patients with benign ovarian tumors,
and 15 healthy controls were tested.
Serum samples from patients with
early-stage ovarian cancer, and women
with benign pelvic disease, were
provided by certain Iraqi hospitals(Al-
Kadhemia , AL - Yarmouk Teaching
Hospital and Baghdad Hospital, the
Teaching Laboratories of Medical
City, Nuclear Medical Hospital in
Baghdad and Alsader Hospital in
Missan). All the patients had provided
their medical history and had
undergone clinical and ultrasound
examination of the pelvic organs
before they were qualified for the
study.

The average age of this group was
45.8 years and the range was 10-80
years. The blood sample was dispensed
in a plain tube, and left for 20 minutes
at room temperature (20 - 25°C) for
clotting. Then, it was centrifuged at
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3000 rpm for 10 minutes to collect
serum. The serum was divided into
aliquots (0.3 ml) and stored in the
freezer (-20°C) until use. CA125 levels
were determined by MiniVidas test
(VIDAS CA125 Il / BIOMERIEUX /
France) according to the
recommendations of the manufacturer.
The kits were designed to measure
human CA125 levels in serum. The
measurement range of VIDAS CA125
Il 4-600u/ml. Concentrations were
measured automatically calculated by
VIDAS in relation to the calibration
curve stored in memory and then
printed out.

The aim of this study was to
determine the serum levels of CA-
125in healthy individual, patients with
benign tumors and patients with
malignant  ovarian  tumors.  and
evaluate its ability of using this marker
for early detection of ovarian cancer.

Statistical Analysis:

The Statistical Analysis System-
SAS (2010) was used to effect of
difference factors in study parameters
or percentage. The least significant
difference —LSD test used to the
comparative between means in this
study.

Results:

Our results showed that the level
of serum CA-125 was statistically
significantly higher in the patients with
ovarian cancer (Mean + SE : 75.33
23.32;p value=0.0452 <0.05), than in
patients with benign (Mean + SE : 9.71
+ 2.08)tumors and healthy controls
(Mean = SE : 12.70 + 2.97) (figurel).
Analysis was also performed on the
following parameters: type of ovarian
cancer (Epithelial tumors, Sex cord-
stromal tumors ,Germ cell tumor),
histopathological subtypes of epithelial
ovarian tumors(Serous tumors,
Mucinous  tumors, Endometroid
tumors, Clear cell tumors, and burnner
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tumors) and FIGO stages (I,11,111).
Statically high significant correlations
were observed between elevated levels
of CA125 and type of ovarian cancer,
the epithelial ovarian tumors showed
the highest level of CA125 (Mean:
68.034u/ml, P value =0.0029 <0.01)
compare with germ cell tumors (Mean
+ SE :31.90 = 18.10) and sex-cord
tumors(Mean + SE: 10.09 % 2.14)
(figure2).Statically significant
differences in serum level of CA125 in
correlation  with  histopathological
subtypes of epithelial ovarian tumors,
the mucinous tumors showed highest
level (Mean + SE: 137.20 + 23.39,
P=0.0244 <0.05) as compared with
other epithelial ovarian tumor types
(Mean = SE: 75.27 + 18.54, 32.25 +
9.96, 55.65 £ 0.00, 39.80 + 28.40) for
Serous tumors, Endometriod tumors,
Burnner tumors, Clear cell tumors
respectively (figure3). The patterns of
changes in the Inca serum CA-125 in
the FIGO stages of ovarian cancer
were compared with each other.
Patients with stage two showed highly
significant differences in level of
serum CA125 (Mean + SE:278.64 +
34.19; P=0.0337 <0.01) compare with
stage | and Il in which the CA125
serum level were (Mean + SE: 51.80 +
6.90, 29.27 + 6.52) respectively
(figure4). According to the CA125
diagnostic kit the normal serum level is
35u/ml, we used this value as the
cutoff to separate tumors into positive
and negative results which showed that
statically there was no significance
differences between the samples were
less than the normal value (59.5%) and
samples were more than the normal
value (40.5%) (figure5). For the
patients with stage 1, the using of
cutoff value showed that statically high
significance differences between the
samples were less than the normal
value (63%) and the samples were
more than the normal value (37%)
(figureb).
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Fig. (1): Shows the serum level of CA-125 in
groups of study. The level in ovarian cancer
patients was higher than in patients with
benign tumors and healthy controls
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Fig. (3):The mean levels of serum CA-125 in the
different Epithelial ovarian tumor types. (1).

Serous tumors, (2) Mucinous tumors,

®3)

Endometriod tumors,(4) Burnner tumors ,(5)
Clear cell tumors. the mucinous tumors showed
highest level as compared with other epithelial

ovarian tumor types.

Fig.(5):The ovarian cancer samples were
divided into positive and negative by using
the value 35u/ml as cutoff, which showed
that 59.5% of samples were less than the
cutoff value while 40.5% of samples were
more than the cutoff value
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Fig. (2): Shows the serum level of CA-125 in
the three types of ovarian cancer. The
epithelial ovarian tumors were associated
with the highest level of CA125

Seum level of CA125 u/ml

stagel
stagell
stagelll

Ovarian cancer stages

Fig.(4):The correlation between mean levels
of serum CA-125 and stages of ovarian
cancer. Patients with stage two showed the
highest level of serum CA125 compare with
stage | and 11

Fig.(6):The stag | ovarian cancer patients
were divided into positive and negative by
using the value 35u/ml as cutoff, which
showed that 63% of samples were less than
the cutoff value while 37% of samples were
more than the cutoff value.
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Discussion:

The results of this study showed
that showed that CA125 was
significantly increased in sera of
ovarian cancer patients (75.33 unit/ml)
when are compared to patients with
benign tumors (9.71 unit/ml), and the
healthy individuals (12.70 unit /ml) ,
these results have the same similarities
with Dawood ,2004 [13], who showed
that CA125 was significantly increased
in sera of ovarian cancer patients
(192+141 unit/ml) when are compared
to the healthy individuals (27.8+5.4
unit /ml) and pathological control
(33.2£ 10.6 unit/ml). Our findings
were also similar to that of Molina et
al., 2011[14] who reported that
significantly higher serum
concentrations of CA 125 were found
in patients with cancer than in those
with benign diseases, and Lawicki et
al.,2013[15], showed that Patients
with ovarian cancer had statistically
considerably higher levels CA125 with
p value < 0.001, than those observed in
benign ovarian tumor patients.

In correlation with the types of
ovarian cancer we type of ovarian
cancer that statically high significant
correlations between elevated levels of
CA125 and type of ovarian cancer, the
epithelial ovarian tumors showed the
highest level of CA125 (Mean: 68.034
u/ml)compare with germ cell tumors
(Mean:31.90 u/ml) and sex-cord
tumors(Mean:10.09 u/ml).These results
reflect the fact that for sex-cord tumors
CA125 is non-diagnostic, and other
tumors markers such as oestradiol and
inhibins  (granulosa cell tumors),
testosterone  (Sertoli  Leydig cell
tumors)may be measured, while for
germ cell tumors, tumor markers may
not always be helpful but AFP, b-hCG
and LDH should always be measured
[16].

Statically significant differences in
serum level of CA125i n correlation
with histopathological subtypes of
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epithelial  ovarian  tumors, the
mucinous tumors showed highest
levels (Mean 137.20u/ml) as compared
with other epithelial ovarian tumor
types (Mean: 75.27, 32.25, 55.65,
39.80) for Serous tumors, Endometriod
tumors, Burnner tumors, Clear cell
tumors respectively. These results were
different from that reported by
Partheen et al.,2011 [17],who showed
that the median levels of mucinous
epithelial ovarian tumor were low in
his study groups. Our results showed
that the Serous tumors mean levels
were higher than the mean levels of
Endometriod tumors which similar to
that reported by Lawicki et al.,2013
[15],who observed that statistical
differences of the results for CA125
between groups with serous epithelial
(171.21 U/ml) and endometrioid
epithelial sub-types of ovarian cancer
patients (114.00 U/ml).

CA-125 in the In relation with
FIGO stages of ovarian cancer our
results showed that Patients with stage
Il have highly significant differences in
level of serum CA125
(Mean:278.64u/ml) compare with stage
I in which the mean of CA125 serum
level was (Mean: 51.80 u/ml ) and
stage Il (Mean: 29.27u/ml). Our
results were similar to that reported by
Lawicki et al., 2013 [15], who showed
that significantly higher concentrations
of CA125 in II-IV stages of ovarian
cancer, he showed that CA125 levels
in all groups of ovarian cancer patients
were statistically significantly higher in
comparison to the group of healthy
subjects and patients with benign
tumors except ovarian cancer patients
with stage I. The using of 35 u/ml cut-
off showed that that statically there
was no significance  differences
between the samples that less than the
normal value (59.5%) and samples
that more than the normal value
(40.5%) (figure), while for patients
with stage |, the using of cutoff value
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showed that statically high significance
differences between the samples that
less than the normal value (63%) and
the samples that more than the normal
value (37%).The ability to detect early
cancers would definitely improve
patient prognosis. It was demonstrated
that the diagnostic sensitivity increased
with the progress of cancer disease and
was the highest for CA125 (from 40%
in stage | up to 84% in stage IV of the
disease)[15]. the sensitivity of CA125
to detect stage | carcinoma of the ovary
is only about 50% [18], which limits its
value as an initial screening tool . The
potential implication of early detection
of ovarian cancer on patient outcome is
shown by the differential survival rates
of women diagnosed at different stages
of disease progression. The 10-year
survival rate is nearly 90% when the
disease is localized to the ovaries at the
time of diagnosis and drops to 20%
when the disease has spread to distant
sites at the time of diagnosis [19].
Serum markers are useful tools for the
diagnosis and follow up of patients
with different forms of cancer [20].
Numerous  proteins  have  been
identified as specific markers for
ovarian cancer either in blood or urine
[21][22]. However, no single protein
has provided adequate sensitivity and
specificity. CA 125 is widely
distributed on the surface of both
healthy and malignant cells of
mesothelial origin, including pleural,
pericardial, peritoneal and endometrial
cells, as well as in normal genital tract
and amniotic membrane.

From results of this study we can
concluded that combining of CA125
with other markers like VEGF and IL-
8 might enable improved early
detection of ovarian cancer as
compared with use of this marker
alone.
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