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Abstract
Background: Ovarian cancer is one of the leading cause of mortality and morbidity of gynaecological
malignancies. Lack of early demonstration of symptoms and lack of effective screening tests, ovarian tumours
are usually diagnosed at an advanced stage. Different studies shows the association of pre-operative serum
CA125 level with the surgical staging of ovarian cancer.
Objective: To find out the correlation of pre-operative level of serum CA 125 with the surgical staging
(FIGO-2014) of ovarian cancer.
Methodology: This cross sectional study was carried out among 81 subjects in the department of gynaecological
oncology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, from August 2018 to September 2019.
Sampling technique was purposive. All consecutive patients admitted at department of gynaecological oncology,
BSMMU with diagnosed ovarian cancer were included in this study. Data were collected and documented on a
preformed and pretested structured questionnaire. Clinical examinations and relevant investigations were done
and recorded accordingly.
Result: Mean age of the study subjects was 45.7 ± 15.2 years with a range of 13-75 years. Mean BMI was 23.3 ±
3.0 kg/m2 and mean age of marriage was 16.1 ± 2.8 years. Maximum study subjects had stage III (44.4%) followed by
stage II (23.5%), stage I (21.0%) and stage IV (11.1%). Preoperative CA-125 was >35 U/ml in 90.1% cases. Serum
CA-125 was elevated at the advanced stage of ovarian cancer. Maximum study subjects had serous tumors (70.4%)
followed by mucinous tumors (11.5%), endometrioid adenocarcinoma (7.4%), malignant teratoma (4.9%) and clear
cell tumors (3.7%). Serum CA-125 had significant positive correlation with surgical stages of ovarian epithelial cancer.
Conclusion: Surgical stage of epithelial ovarian cancer significantly correlates with CA-125.
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Introduction
Ovarian cancer is an alarming health problem in
Bangladesh. The annual mortality rate per 100,000
people from ovarian cancer in Bangladesh has raised
by 40.3% since 1990, an average of 1.8% a year.
Globcan predicts a change in the reported incidence
of ovarian cancer from 2912 in year 2012 to 3132 in
2015. Recurrent high-grade ovarian cancer is usually
associated with short term survival.1 Disease stage
at diagnosis is a strong prognostic variable for
predicting patient outcome in ovarian cancer. Patients
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with International Federation of Gynecology and
Obstetrics (FIGO) stage III ovarian cancer, indicating
tumor dissemination and seeding of the peritoneal
lining outside of the pelvis, have a 5-year survival rate
of approximately 35%. This survival rate decrease to
less than 10% in patients diagnosed with stage IV
ovarian cancer, where disease has spread to distant
metastasis. 2 Therefore, early detection and
appropriate management prevent the fatal outcome of
ovarian cancer.
Ovarian carcinomas relate to highest death rate in
gynaecological malignancies as absence of symptoms
shield the disease in the early stage. Biomarkers are
the important tools that are capable of predicting
progression, risk stratification and overall therapeutic
benefit to fight against this deadly disease.3 The
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present status of biomarkers used in the context of
ovarian cancer is addressed. Importance is given to
new interpretations of the aetiology of ovarian cancer.4
CA125 is a glycoprotein first described in 1981. It is a
tumour marker of ovarian malignancy and it is derived
from both coelomic and mullerian epithilial. It is
approved by US FDA. It has two major antigen domain
components, they are OC125 and M11.CA125 is a
biomarker that has potential utility across the
spectrum: for risk assessment, early detection,
diagnosis, prognosis, monitoring and therapy. Overall
sensitivity of serum CA125 level to cyto-histological
expression is 100% and the specificity is 86% with
positive and negative predictive value of 74% and 100%
respectively.5 CA125 level 35 U/mL is considered as
the cut-off value when evaluating serum CA125 ovarian
cancer.6An immature teratoma is a very rare tumor,
representing 1% of all teratomas, 1% of all ovarian
cancers, and 35.6% of malignant ovarian germ cell
tumors.7
Whenever malignancy is suspected, a staging
laparotomy should be carried out. The importance of
thorough surgical staging cannot be overemphasised
because subsequent treatment will be determined by
the stage of the disease. Therefore, we have
investigated the histological characteristics and stage
of ovarian cancer and have correlated with preoperative
level of serum CA125. We also tried to find out role of
CA125 in identifying different stages of ovarian cancer.
Ovarian cancer ranks 7th in both incidence and
mortality among women worldwide. In 2012, an
estimated 238,000 women were diagnosed with and
151,000 women died from ovarian cancer,
representing 4% of all new cancer diagnoses and
4% of cancer deaths among women.8Since the early
part of the 20th century, it has been recognized that
ovarian cancer is not a single disease, but comprised
of various histologically different tumour types.
Ovarian cancers have generally been divided into
epithelial and non-epithelial groups for many years.
Epithelial, germ cell and sex cord-stromal tumours
are the commonest types of ovarian cancer. They
can be further subdivided into distinct histological
subtypes. The developmental pathway and clinical
prognosis for a particular ovarian tumour depends
upon the histological subtype.9
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Type I epithelial tumours include low-grade serous,
endometrioid, clear cell, mucinous, squamous and
transitional cell (Brenner) carcinomas. They often
present at an early stage, may arise from borderline
ovarian tumours or endometriosis, and typically have
a good prognosis. 10 Type II epithelial tumours
comprise high-grade serous carcinoma,
undifferentiated carcinomas and malignant mixed
mesodermal tumours (carcinosarcoma). They account
for around 75% of epithelial ovarian cancers, typically
present at an advanced stage and have a poor
prognosis.11
CA-125 (cancer antigen 125, carcinoma antigen 125,
or carbohydrate antigen 125) also known as mucin
16. MUC16 is a protein that in humans is encoded by
the MUC16gene.12 MUC16 is a member of the mucin
family glycoproteins. CA-125 has found application
as a tumor marker or biomarker that may be elevated
in the blood of some patients with specific types of
cancers or other conditions that are benign.13 A unique
property of MUC16 is its large size. MUC16 is more
than twice as long as MUC1 and MUC4 and contains
about 22,000 amino acids, making it the largest
membrane-associated mucin.14 MUC16 is composed
of three different domains.15, An N-terminal domain,
A tandem repeat domain, A C-terminal domain.
MUC16 is a component of the ocular surface, the
respiratory tract and the female reproductive tract
epithelia. Since MUC16 is highly glycosylated it
creates a hydrophilic environment that acts as a
lubricating barrier against foreign particles and
infectious agents on the apical membrane of epithelial
cells. Also, the cytoplasmic tail of MUC16 has been
shown to interact with cytoskeleton by binding
members of the ERM protein family.16 The expression
of mucin 16 has been shown to be altered in dry eye,
cystic fibrosis, and several types of cancers.17
CA-125 is the most frequently used biomarker for
ovarian cancer detection. Around 90% of women with
advanced ovarian cancer have elevated levels of
CA-125 in their blood serum, making CA-125 a useful
tool for detecting ovarian cancer after the onset of
symptoms.18 Monitoring CA-125 blood serum levels
is also useful for determining how ovarian cancer is
responding to treatment (with the duration of diseasefree survival correlating with the rate of fall of CA-125)
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and for predicting a patient’s prognosis after
treatment.18,19This is because the persistence of high
levels of CA-125 during therapy is associated with
poor survival rates in patients.19 Also, an increase in
CA-125 levels within individuals in a remission is a
strong predictor of the recurrence of ovarian cancer.20
Indeed, a rising CA-125 level may precede clinical
evidence of disease relapse by an interval of 3 to 6
months.
Prognosis relates to both the initial and post-treatment
CA-125 values. A preoperative value >65 U/mL
suggests a poor prognosis. Persistent elevations
following chemotherapy indicate a poor prognosis. The
half-life of CA-125 after chemotherapy correlates with
prognosis (patients with CA-125 half-life <20 days
show improved survival). Time-to-normalization (rate
of fall of CA-125) affects prognosis with more rapid
normalization within 3 cycles of chemotherapy
correlating with improved survival.21
The potential role of CA-125 for the early detection of
ovarian cancer is controversial and has not yet been
adopted for widespread screening efforts in
asymptomatic women.22 The major issues with using
the CA-125 biomarker are its lack of sensitivity,
particularly for detecting early stages of ovarian
cancer, and its lack of specificity, especially in
premenopausal women.23
Materials and Methods
This cross-sectional study was carried out 81 cases
with ovarian cancer admitted in the department of
gynaecological oncology, BSSMU, from August 2018
to September 2019 among. All consecutive patients
admitted with diagnosed ovarian cancer were included
in this study. Women with clinically diagnosed ovarian
cancer, imaging finding suggestive of ovarian cancer
and patients who had image guided FNAC proven
malignant ovarian cancer were included in the study.
Patients with uterine leiomyoma and ectopic
pregnancy, which mimics adnexal masses, patients
with endometriosis, tumor with uterine fibroid, or
pregnancy or other types of malignancies and patients
not fit for surgical intervention were excluded from the
study. Furthermore, patients who had not willingness
to participate in the study.
Data collection: Data were collected by using a
preformed data sheet and informed consent was taken
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from all cases who fulfill the inclusion criteria. Initial
evaluation of the study population by history and
clinical examination was performed and recorded
accordingly.
Blood sample collection: Patients’ blood sample was
drawn from the antecubital vein. Five milliliters blood
was drawn with proper aseptic precautions. The blood
sample was transferred into a clean, dry test tube
and taken to the laboratory. Blood sample was
centrifuged for 10 minutes at a rate of 4000rmp
Lab method (Measurement of serum CA125
concentration): The ARCHITECT CA125 II assay is a
two-step immunoassay for the quantitative determination
of OC125 defined antigen in human serum or plasma
using CMIA technology, with flexible assay protocols,
referred to as Chemiflex. Sample and OC125 coated
paramagnetic microparticles were combined. The
OC125 defined antigen present in the sample binds to
the OC125coated micro particles. After washing M11
acridinium-labelled conjugate was added to create a
reaction mixture. Following another wash cycle PreTrigger and Trigger solutions were added to the reaction
mixture. The resulting chemiluminesent reaction was
measured as relative light units (RLUs). A direct
relationship exists between the amount of OC125
defined antigen in the sample and the RLUs detected
by the ARCHITECT i System optics.
Statistical analysis: Statistical analysis were carried
out using the Statistical Package for Social Sciences
version 22.0 for Windows (SPSS Inc., Chicago, Illinois,
USA). A descriptive analysis was performed for all
data. The mean values were calculated for continuous
variables. The quantitative observations were indicated
by frequencies and percentages. ANOVA test was
performed to compare CA25 level rise along surgical
stage of ovarian cancer. Correlation analysis was
performed using Spearsman’s rank correlation
coefficient test. p value of less than 0.05 was
considered significant.
Results
This was a cross sectional study which was carried
out in inpatient department of gynaecological oncology
to find out the correlation of pre-operative level of serum
CA 125 with the surgical stage (FIGO-2014) of ovarian
cancer.
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Regarding the age distribution of the study subjects,
maximum (33.3%) study subjects were £30 years old,
followed by age group 41–50 years (27.2%), 31–40
years (24.7%) and >50 years (14.8%). Mean age of
the study subjects was 45.7 ± 15.2 years with a range
of 13-75 years. Majority of stage II ovarian cancer was
found maximum in £30 year’s age group. Stage III
was found maximum in age 31-40 years and >50 years
age group (table I).
In this study, regarding evaluation of surgical stages
of ovarian cancer, maximum subjects had stage III
(44.4%) followed by stage II (23.5%), stage I (21.0%)
and stage IV (11.1%). Histopathological finding
showed maximum study subjects had serous
tumors (70.4%) followed by mucinous tumors
(11.1%), endometrioid adenocarcinoma (7.4%),
clear cell tumors (3.7%), malignant teratoma

(4.9%), Brenner (1.2%) and Dysgerminoma (1.2%)
(table II). Regarding histopathological type according
to grading of ovarian tumour. All stage IV tumors
were serous. All clear cell and Brenner tumors were
stage I. All endometrioid adenocarcinoma tumors
were stage III (table III).
Preoperative serum CA-125 level at different surgical
stages of ovarian cancer among the study subjects
showed serum CA-125 was elevated at the advanced
stage of ovarian cancer. In stage IV the serum
CA-125 level was 1484.00±101.34.
Serum CA-125 had significant positive correlation with
surgical stages of ovarian cancer. Spearman’s
correlation was done. Here, r= 0.576 and p=<0.001.
Serum CA-125 had significant negative correlation with
surgical stages of ovarian germ cell cancer. Spearman’s
correlation was done. Here, r= -0.978 and p=0.004.

Table I: Socio-demographic characteristic of study population
Age (years)

Frequency (n)

£30 27

33.3

31 - 40

20

41 - 50
22
>50 12
14.8
Mean±SD
45.7 ± 15.2 (13 - 75)
n=number of study population.
Data was expressed as frequency and percentage and mean ± SD.
SD=Standard deviation.

Percentage (%)
24.7
27.2

Education
Primary
Secondary
Higher Secondary
Graduate
Occupation
Housewife
Teacher
Service holder
Student
Tailor
Monthly family income (Tk.)

Frequency (n)
41
21
15
4
Frequency (n)
55
13
6
4
3
Frequency (n)

Percentage (%)
50.6
25.6
18.5
4.9
Percentage (%)
67.9
16.0
7.4
4.9
3.7
Percentage (%)

<10,000
10,000 – 20,000

30
35

37.0
43.2

>20,000

16

19.8
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Table II: Distribution of study population by surgical stage and histopathological variety
Surgical stages of ovarian cancer

Frequency (n)

I

17

21.0

II

19

23.5

III

36

44.4

IV

9

11.1

Type of tumors

Percentage (%)

Frequency (n)

Percentage (%)

Mucinous tumors

9

11.1

Serous tumors

57

70.4

Clear cell tumors

3

3.7

Endometrioid adenocarcinoma

6

7.4

Brenner

1

1.2

Dysgerminoma

1

1.2

Malignant teratoma

4

4.9

Epithelial cancer

Germ cell

Type of tumors

Age (years)Mean ±SD

Epithelial cancer
Mucinous tumors

51.56 ± 21.87

Serous tumors

47.74 ± 11.10

Clear cell tumors

16.67 ± 2.52

Endometrioid adenocarcinoma

57.50 ± 8.21

Brenner

35.00 ± 0.00

Germ cell
Dysgerminoma

30.00 ± 0.00

Malignant teratoma

17.25 ± 3.10

Table III: Distributions of study population by histopathological findings and relation with staging (n=81)
Histopathological type of tumour

Stage I

Stage II

Stage III

Stage IV

Mucinous

3 (17.6)

3 (15.8)

3 (8.3)

0 (0.0)

Serous

7 (41.2)

16 (84.2)

25 (69.4)

9 (100.0)

Clear cell

3 (17.6)

0 (0.0)

0 (0.0)

0 (0.0)

Endometrioid adenocarcinoma

0 (0.0)

0 (0.0)

6 (16.6)

0 (0.0)

Brenner

1 (5.9)

0 (0.0)

0 (0.0)

0 (0.0)

Dysgerminoma

0 (0.0)

0 (0.0)

1 (2.8)

0 (0.0)

Malignant teratoma

3 (17.6)

0 (0.0)

1 (2.8)

0 (0.0)

Epithelial cancer

Germ cell
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Table IV: Preoperative serum CA-125 level at different
surgical stages of ovarian cancer among the study
subjects (n=81)

I

247.18 ± 149.28

II

449.26 ± 79.33

III

505.97 ± 481.40

IV

1484.00 ± 101.34

r = 0.576; p<0.001

1500.00

Serum CA-125
(mean±SD)

Serum CA-125

Surgical stages of
ovarian cancer

2000.00

1000.00

500.00

.00

p-value

1

<0.001

2
3
Surgical stages of ovarian cancer

4

Figure 3: Correlation of CA-125 with surgical stages
of ovarian epithelial cancer
I
III
14

II
IV

250.00

13

13

9

Serum CA-125

10

200.00

12

12
9

8

7

6
4
2

3

3

3

3
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Figure 1: Relation between age group and staging
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Figure 2: Menopausal status of the study subjects
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Figure 4: Correlation of CA-125 with surgical stages
of ovarian germ cell cancer
Discussion
CA 125 antigen is a cell membrane glycoprotein
expressed by various types of epithelial cells and it is
present in patients with a variety of cancers namely
breast, endometrium, gastrointestinal tract, and lung
in addition to the ovarian cancer (OC) as well as in
benign diseases of the uterus, liver, and
gastrointestinal tract and benign tumors of the ovary
and uterus.24
In present study, maximum (33.3%) study subjects
were £30 years old followed by age group 41 – 50
years (27.2%), 31 – 40 years (24.7%) and >50 years
(14.8%). Mean age of the study subjects was
45.7±15.2 years with a range of 13-75 years. Mean
age of the ovarian cancer patients was almost similar
in the study, they found mean age 47.5 ± 10.2 year,
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found mean age of the ovarian clear cell carcinoma
patients was 50.8 ± 10.7 years with a range of
23-85 years, had found the mean age of his study
subjects were 50.24 years which is similar to the
present study.6,25
This study showed almost half of this study populations
having primary education and maximum study
subjects were housewife (67.9%). Majority of the study
population (43.2%) had monthly income Tk. 10,000 –
20,000, only 19.8% had monthly income >Tk. 20,000.
Mean BMI was 23.3 ± 3.0 kg/m2 and mean age of
marriage was 16.1 ± 2.8 years, had found from his
study that risk of epithelial cancer in obese woman is
30% higher than women with normal BMI.
Maximum study subjects had stage III (44.4%)
followed by stage II (23.5%), stage I (21.0%) and stage
IV (11.1%). Previous study done by Nayak et al (2015)
showed similar results like (46.2%) had stage III
disease.6 In the study of Bai et al. stage I was 45.0%,
stage II was 11.5%, stage III was 35.2% and stage IV
was 5.3%,25 also found maximum stage III patients
(61.0%) followed by stage I (21.0%), stage II (12.0%)
and stage IV (6.0%).
In this study, preoperative CA-125 was >35 U/ml in
73 (90.1%) cases. Preoperative CA-125 level was
elevated (>35 U/ml) in majority (78.9%) of patients.
CA-125 was >35 U/ml in 77.8% cases in the study.26
Serum CA-125 was elevated at the advanced stage of
ovarian cancer. Similar finding also observed in the
study. 27
The present study showed histopathological distribution
of the ovarian cancers, like serous tumors (70.4%),
mucinous tumors (11.5%), endometrioid
adenocarcinoma (7.4%), malignant teratoma (4.9%)
and clear cell tumors (3.7%), found serous tumors
(65.0%), clear cell tumors (12.0%), Endometroid
tumors (13.0%), mucinous tumors (5.0%),
undifferentiated carcinoma (2.0% and mixed malignant
mullerian tumors (3.0%). In this study, serous was
79.0%, Adenocarcinoma was 50.0%, carcinoma was
4.0%, endometrioid was 2.0% and mucinous was
1.0%, observed that serous was 27.8%, Mucinous
was 48.9%, Clear cell was 15.6% and endometrioid
was 5.6%.26 Most common tumor was serous
adenocarcinoma (42.0%) and Mucinous
adenocarcinoma (23.0%) in the study.6
In this study, serum CA-125 had significant positive
correlation with surgical stages of ovarian cancer in
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epithelial cancer patients. But in case of germ cell
ovarian cancer it showed a negative correlation. But
unlike my study did not find any correlation of CA-125
with stages of ovarian cancer.6 This could be because
he did the correlation for all histopathological tumour
together. Preoperative serum tumor marker CA-125
levels are a useful indication of the disease.
Conclusion
It may be concluded that the preoperative serum
CA125 level significantly correlates with surgical stage
of ovarian cancer in case of epithelial origin ovarian
cancers. Thus high level of preoperative serum CA125
level can be used as a prediction factor of ovarian
cancer in case of epithelial ovarian cancer. Multicenter
study should be done with large sample size for a
longer duration. Other cofactors which might have an
influence on stage of stage of ovarian cancer should
be evaluated.
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