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ABSTRACT

Ovarian cancer is fourth leading cancer. The incidence in Indonesian females was 10,238 cases in 2014. Tumor marker
CA-125 is associated with ovarian cancer, especially epithelial ovarian cancer. This study aimed to find out diagnostic value
(sensitivity, specificity, positive predictive value, negative predictive value) of CA-125 among patients with epithelial ovarian
cancer in the Dr. Soetomo Hospital Surabaya in 2016. This study used a cross-sectional analytic method and was performed by
evaluating medical records of patients suspected of ovarian malignancy in the Dr. Soetomo Hospital Surabaya in 2016. Total of
97 patients were had met the criteria of inclusion in this study. Tissue histopathological examination confirmed that 66 patients
had ovarian epithelial malignancy and 31 patients did not. Samples distributed showed CA-125 upper limit of 35 U/mL,
TP: 54.64%, FP: 19.59%, FN: 13.40%, and TN: 12.37%. The diagnostic values obtained as follows: sensitivity 80.30%, specificity
38.71%, positive predictive value 73.61%, negative predictive value 48%, and accuracy 67.01%. Tumor marker associated with
ovarian cancer CA-125 was found high in sensitivity but low in specificity among patients with ovarian epithelial cancer in the

Dr. Soetomo Hospital Surabaya in 2016.
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INTRODUCTION

Ovarian cancer is cancer with the highest
prevalence in the females. National The Institutes of
Health (NIH) National Cancer Institute Surveillance,
Epidemiology, and End Results Program (SEER) in
2016 found that 22,280 new cases of ovarian cancer
happened in the USA Cancer Country Profiles
found that ovarian cancer was fourth cancer with the
most incidence in Indonesian females with 10,238
cases in 2014. Epithelial ovarian cancer takes up to
65-70% of all ovarian cancer incidence and 90% of all
ovarian cancer malignancy.’

Ovary epithelial cells take part in ovulation,
causing injury followed by inflammation and
resolution.” Repeated ovulation and ovary injury will
cause surface epithelial cells entrapped in the ovary
cortex and form small epithelial cysts. This process
could change into ovarian epithelial malignancy.’ It
means that the more ovulation happens, the higher
risk for ovarian epithelial malignancy. Risk factors
include early menarche, late menopause, nulliparity,
obese, estrogen hormone therapy, and family history
of an ovary or breast cancer involving the BRCA gene.
Protective factors include oral contraception, breast

feeding, tubal ligation, and hysterectomy.’ Screening
for ovarian cancer is done using ultrasound or by
determining tumor marker CA-125° 1t is not
recommended for a population with no symptoms
but strongly recommended for post-menopausal
and older females, as more than 80% of ovarian
canceris found in females aged more than 50.”

CA-125 is used as a tumor marker for ovarian
cancer. Use for tumor markers includes early
detection and screening, diagnostic confirmation,
prognosis, a prediction for therapy and disease
monitoring and recurrence.’ The rise in CA-125 level
is related to malignancy such as in epithelial ovarian
cancer in which 80%-85% of all cases are found with
an increase of CA-125 level” A physiological
condition such as menstruation and pregnancy or
non malignancy condition such as endometriosis,
acute pancreatitis, cirrhosis, peritonitis, and pelvic
inflammatory disease could also cause arise in
CA-125 level.”” Reference values mostly used for
CA-125, in general, is below 35 U/mL. It is important
to note that in healthy conditions, the level of CA-125
in post-menopausal females is significantly lower
than those in pre-menopausal females."

The use of diagnostic test is the ability to detect
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someone with a specific disease or to exclude
someone without the disease, usually described by
sensitivity, specificity, positive predictive value, and
negative predictive value. Sensitivity and specificity
are essential in measuring diagnostic test accuracy
but cannot determine the probability of disease in an
individual. Predictive values, on the other hand, can
be used to determine the likelihood of disease in an
individual, but it may vary according to disease
prevalence in the population, so it is population
specific.” This study aimed to find out the diagnostic
value (sensitivity, specificity, positive predictive
value, negative predictive value) of CA-125 among
patients with epithelial ovarian cancer in Indonesia
specifically in the Dr. Soetomo Hospital Surabaya in
2016.

METHODS

This study was conducted in the Installation of
Communication and Information Technology Dr.
Soetomo Hospital Surabaya from April 2017 to
November 2017. This study used a cross-sectional
analytic method and was performed by evaluating
medical records of patients suspected of ovarian
malignancy in the Dr. Soetomo Hospital Surabaya in
2016. Inclusion criteria for the sample are females,
who had ovary tissue histopathological examination
done with an ovarian epithelial cancer diagnosis and
had CA-125 examination before surgery. Patients
who performed ovary tissue histopathological
examination outside the Dr. Soetomo Hospital,
diagnosed with ovarian cancer other than epithelial
type and had CA-125 examination with a value that is
not round numbers (example >600) are excluded.

Tissue histopathological examination was
performed by the Anatomical Pathology Department,
Dr. Soetomo Hospital Surabaya. Examination of
CA-125 in the Dr. Soetomo Hospital Surabaya was
performed by the Immunology Division of Clinical
Pathology Department using a quantitative method
and chemiluminescence technique. The reference
value for serum CA-125 level was 35 U/mL. Diagnostic
value included sensitivity, specificity, positive
predictive values, negative predictive values, and
accuracy.

RESULTS AND DISCUSSION

As seen in Table 1, the age group of 20-54 years
consisted of the most patients in this study 67.01%
(65/97). Sattar, said that most serious or mucinous
benign ovarian tumor was found in patients age
30-40years old, meanwhile malignant ovarian tumor

Table 1. Patients distribution according to age group

Age group Patient(s) Percentage (%)
<20 1 1.03%
20-54 65 67.01%
55-84 31 31.96%
>84 0 0.00%
Total 97 100.00%
Median 50

was found in patients aged 45-65 years old.” SEER 18
2009-2013 found that the most distribution of age
group was 55-64 years old (24.3%) in first place,
followed by 65-74 years old (21.7%) in second place
and 45-54 years old (18.5%) in the third group with a
median of age 63 when diagnosed.” The median of
age between patients in this study was 50 meaning
that half of the population was diagnosed before
reaching 50 years of age and the other half was
diagnosed after reaching 50 years of age.

Table 2. Histopathological findings of epithelial ovarian
cancer according to malignancy attribute

Patient(s) Percentage (%)
Benign 31 31.96%
Borderline 6 6.19%
Malignant 60 61.86%
Total 97 100.00%

Majority of patients in this study had a malignant
ovarian tumor with 61.86% (60/97), as shown in
Table 2. Only 31.96% (31/97) had a benign ovarian
tumor and 6.19% (6/97) with a borderline tumor.
Lack of numbers of patients with a benign tumor to
those with malignant tumor could be related to
unspecific symptoms of ovary tumor, especially in
the early stage, so it was hard for patients to notice.”

This condition could result in a patient delay to
see a doctor. Symptoms will be noticeable in a more
advanced grade such as urinary or bowel problems,
pain during intercourse (dyspareunia), bleeding, and
if it has spread to other organs the patient may feel
shortness of breath and weakness.” Goff, Mandel,
and Melancon found in their study that almost half of
ovarian cancer patients waited three months to
obtain the right diagnosis even 95% of them had felt
symptoms before. Benign and borderline ovary
tumors can develop slowly and gradually into
invasive malignancies.” Delays in patients to see
a doctor or delays in making the right diagnosis
could explain why the numbers of benign
histopathological findings were less than malignant
ones.

Table 3, 4, and 5 shows that the most
histopathological types were endometriosis ovarii in
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Table 3. Distribution of epithelial ovarian cancer histological types in benign findings

Histological type Patient(s) Percentage (%)
Fibroma ovarii 2 6.45%
Benign Brenner tumor 2 6.45%
Endometriosis ovarii 10 32.26%
Mucinous cystadenoma 6 19.35%
Serous cystadenoma 2 6.45%
Seromucinouscystadenoma 2 6.45%
Abcess 1 3.23%
Bleeding 1 3.23%
Inflammation 2 6.45%
No tumor cells were found 3 9.68%
Total 31 100.00%

Table 4. Distribution of epithelial ovarian cancer histological types of borderline types findings

Histological type Patient(s) Percentage (%)
Mucinous cystadenoma 4 66.67%
Seromucinouscystadenoma 1 16.67%
Endometrioid 1 16.67%
Total 6 100.00%

Table 5. Distribution of epithelial ovarian cancer histological types of malignant types

Histological type Patient(s) Percentage (%)
Mucinous adenocarcinoma 16 26.67%
Serous adenocarcinoma 14 23.33%
Seromucinous adenocarcinoma 1 1.67%
Endometrioid carcinoma 12 20.00%
Clear cell carcinoma 10 16.67%
Squamous cell carcinoma 1 1.67%
Adenocarcinoma 5 8.33%
Signet ring cell carcinoma 1 1.67%
Total 60 100.00%

benign findings (32.26%, 10/31), mucinous
cystadenoma in borderline findings (66.67%, 4/6),
and mucinous adenocarcinoma in malignant
findings (26.67%, 16/60). These were different than
Sattar who said that serious type was the most
common type in ovarian tumor cases.’ Distribution of
histological types in benign findings showed that
more endometriosis patients came to see a doctor
than other types of benign tumors. Endometriosis
symptoms include chronic pelvic pain, menstruation
pain, pain during intercourse, and infertility.”
Patients with chronic pelvic pain experience
decreased in productivity leading to a material loss.”
Endometriosis may also be a contributor in marital
distress due to infertility problem. Main problems of
endometriosis such as pain and infertility may cause
more patients to see a doctor. Sattar stated that
borderline and malignant serous types were the
most common type of ovarian malignancy with 60%
of all ovarian malignancy.’ This study showed more
patients with mucinous type than serous type.

Mucinous tumors tend to be larger and multicystic
than serous types.’ The recorded average size of
mucinous tumors is 16-20 cm and can be very large
causing urinary tract obstruction to abdominal
compartment syndrome.” This condition may cause
more severe symptoms in mucinous type than
serious type resulting in patients seeing a doctor.

Table 6 showed that 74.23% (72/97) patients in
this study presented with CA-125 serum level above
35 U/mL, amongst them 54.64% (53/97) had
malignant histopathological findings while 19.59%
(19/97) had benign histopathological findings.
About 25.77% (25/97) patients in this study
presented with CA-125 serum level equal to or below
35 U/mL, amongst them 13.40% (13/97) had
malignant histopathological findings while 12.37%
(12/97) patients had benign histopathological
findings. Patients with malignant histopathological
findings in this study were 68.04% (66/97)
while 31.96% (31/97) patients had benign
histopathological findings.
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Table 6. Distribution of epithelial ovarian cancer histopathological findings according to CA-125 serum level

CA-125 serum level

Histopathological findings

Total
(U/mL) Malignant Benign
535 53 19 72
(54.64%) (19.59%) (74.23%)
<35 13 12 25
- (13.40%) (12.37%) (25.77%)
Total 66 31 97
ota (68.04%) (31.96%) (100%)
Table 7. Diagnostic value of CA-125
Diagnostic value of CA-125
Sensitivity Specificity Positive Negative Accuracy
predictive value  predictive value
53/(53+13) 12/(12+19) 53/(53+19) 12/(12+13) 53+12/(53+19+13+12)
(80.30%) (38.71%) (73.61%) (48.00%) (67.01%)

Sensitivity in diagnostic test measures the ability
to identify subjects correctly with a specific
condition.”” As seen in Table 7, the sensitivity of
CA-125 in this study was 80.30% meaning that of
ovarian malignancy cases in this study, 80.30% of
were found with arise in CA-125 level above 35 U/mL.
Sensitivity 80.30% was between sensitivity in studies
conducted by Meier et al. (75%) and Zanaboni et al.
(85%), both using second look laparotomy as the
gold standard and taken from a literature review by
Jacobs and Bast.” Specificity showed a normal level
of CA-125 in those without ovarian malignancy. It
measured the test ability to identify subjects
correctly without certain conditions.” Specificity of
38.71% meant that in those without malignancy, only
38.71% had a CA-125 level below or equal to
35 U/mL, while more than 60% of them had a CA-125
level above 35 U/mL. This finding might be
connected with the majority of endometriosis in
benign findings with 32.26%. Several studies found
that some patients with endometriosis had elevated
levels of CA-125 which also correlated to the severity
of the disease.”” Menstruation and pregnancy also
could cause CA-125 elevation. Haga, Sakamoto,
Egami, Yoshimura, and Akagi found that CA-125 was
elevated significantly in healthy females under
49 years old than in healthy females older than
49years.”

Positive predictive value and negative predictive
value are two primary measures to determine
diagnostic accuracy. Positive predictive value is the
probability that there is a disease condition in a
positive result.” Positive predictive value of 73.61%

showed that of all patients in this study with CA-125
level above 35 U/mL, 73.61% of them had ovarian
epithelial malignancy. Research conducted by
Einhorn et al. found a positive predictive value of
82%." The low positive predictive value in this study
correlated to high false positive in this study
(19.59%) due to patients without malignancy but had
CA-125 levels above 35 U/mL. Negative predictive
value was the probability that there was not a disease
in a negative result.” Negative predictive value of
48% showed that in patients with CA-125 level under
or equal to 35 U/mL, only 48% of them did not have
ovarian malignancy. High false negative and low true
negative in this study could cause low negative
predictive level. False negative in CA-125 in most
cases attributed to the small volume of tumors,
therefore minimal tumor volume is needed to obtain
CA-125 level elevation.” Diagnostic method centers
in concepts that the tumor will release a certain
specific cell surface antigen determinant.’ Small
volume tumors with fewer cells will express less
CA-125 than tumors with larger volume. Criteria of
samples in this study were not explicit in stage,
grade, or size of the tumor so findings may vary in
patients in this study. Diagnostic accuracy correlated
with test ability to distinguish between target
conditions, in this study, it was between ovarian
epithelial malignancy and without one. The
discriminatory potential of accuracy can be
measured by sensitivity, specificity, predictive value,
and area under the ROC curve.” The accuracy of
CA-125 in this study is 67.01%, almost equal to the
overall accuracy of 67% in al iterature review by
Jacobs and Bast.”
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CONCLUSION AND SUGGESTION

This study found CA-125 diagnostic value as
follows: sensitivity of 80.30%, specificity of 38.71%,
the positive predictive value of 73.61%, the negative
predictive value of 48%, and accuracy of 67.01%.
CA-125 is high in sensitivity but low in specificity
among epithelial ovarian cancer patients in the Dr.
Soetomo Hospital Surabaya in 2016. A similar study
in the future is suggested to use cohort design with
the primary data source.

REFERENCES

1. World Health Organization. Cancer country profiles.
Indonesia [Internet]. 2014 [cited on 2016 July 5].
Available from: http://www.who.int/cancer/country-
profiles/idn_en.pdf

2. National Cancer Institute. SEER cancer statistics fact
sheets: Ovarian cancer [Internet]. Bethesda: National
Cancer Institute, 2016 [cited on 2016 July 5]. Available
from: http://seer.cancer.gov/statfacts/html/
ovary.html

3. Sattar HA. Female genital system and breast. In:
Kumar, Abbas, Aster, Robbins, editors. Robbins basic
pathology. 9" Ed., [Ebook]. Canada, Elsevier, 2017;
681-714.

4. Murdoch JW. Ovarian surface epithelium, ovulation,
and carcinogenesis. Biol. Rev, 1995; 71: 529-543.

5. Ness RB, Grisso JA, Cottreau C, Klapper J, Vergona R,
Wheeler JE, Morgan M, Schlesselman JJ. Factors
related to inflammation of the ovarian epithelium and
risk of ovarian cancer. Epidemiology [Internet]. 2000
[cited on 2017 December 12];11(2):111-117. Available
from: http://journals.lww.com/epidem/Fulltext/ 2000/
03000/Factors_Related_to_Inflammation_of_the_
Ovarian.6.aspx.

6. Ozols RF. American cancer society atlas of clinical
oncology ovarian cancer [Internet]. London, BC
Decker, 2003 [cited on 2016 July 8]. Available from:
https://books.google.co.id/books?id=hCVUNHqdOm
cC&printsec=frontcover#v=onepage&q&f=false.

7. Ledermann JA, Raja FA, Fotopoulou C, Gonzalez-Martin A,
Colombo N, Sessa C. Newly diagnosed and relapsed
epithelial ovarian carcinoma: ESMO clinical practice
guidelines for diagnosis, treatment, and follow-up. Annals
of Oncology, 2013; 24(6): vi24-vi25.

8. Sharma S. Tumor markers in clinical practice: General
principles and guidelines. Indian Journal of Medical
and Pediatric Oncology [Internet]. 2009 [cited on 2017
March 28]; 30(1): 1-8. Available from: ncbi.nIm.nih.gov.

9. Foundation for Women's Cancer. Understanding

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

CA 125 levels [Internet]. 2011 [cited on 2016 July 26].
Available from: http://www.foundationforwomens
cancer.org/wp-content/uploads/CA125levels.pdf.
Duffy MJ, Mc Ging P. Guideline for the use of tumor
markers. Association of Clinical Biochemists in Ireland,
2010;1-27.

Bon GG, Kenemans P, Verstraeten R, van Kamp GJ,
Hilgers J. Serum tumor marker immuno assays in
gynecologic oncology: Establishment of reference
values. Am J Obstet Gynecol, 1996; 174:107-114.
Akobeng AK. Understanding diagnostic tests 1:
Sensitivity, specificity, and predictive values. Acta
Pediatrica [Internet]. 2006 [cited on 2017 November
12]; 96(3):338-341. Available from: https://umanitoba.
ca/faculties/health_sciences/medicine/units/pediatri
cs/sections/neonatology/media/DiagnosticTest1.pdf.
Cancer Research UK. Symptoms of ovarian cancer
[Internet]. 2016 [cited on 2017 March 9]. Available
from: http://www.cancerresearchuk.org/about-
cancer/ovarian-cancer/symptoms.

Carnahan M, Fedor J, Agarwal A, Gupta S. Ovarian
endometrioma: Guidelines for selection of cases for
surgical treatment or expectant management. Expert
Review Obstetrics Gynecology [Internet]. 2013 [cited
on 2017 November 19]; 8(1): 29-55. Available from:
www.expert-reviews.com.

Mathias SD, Kuppermann M, Liberman R, Lipschutz
RC, Steege JF. Chronic pelvic pain: Prevalence,
health-related, quality of life, and economic
correlates. Obstetrics and Gynecology [Internet]. 1996
[cited on 2017 November 19]; 87(3): 321-327.
Available from: sciencedirect.com.

Brown J, Brown F. Mucinous tumors of the ovary:
Current thoughts on diagnosis and management.
Current Oncology Reports [Internet]. 2014 [cited on
2017 November 19]; 16(6). Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4261
626/.

Wong HB, Lim GH. Measures of diagnostic accuracy:
Sensitivity, specificity, PPV, and NPV. Proceedings of
Singapore Healthcare [Internet]. 2011 [cited on 2017
November 19]; 20(4):316-318. Available from:
http://journals.sagepub.com/doi/pdf/10.1177/20101
0581102000411.

Jacobs I, Bast RC. The CA-125 tumor-associated
antigen: A review of the literature. Human
Reproduction [Internet]. 1989 [cited on 2016 July 27];
4(1): 1-12. Available from: humrep.oxfordjournals.org.
Simundic AM. Measures of diagnostic accuracy: Basic
definitions. The Journal of the International Federation
of Clinical Chemistry and Laboratory Medicine
[Internet]. 2009 [cited on 2017 November 20];
19(4):203-211. Available from: https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC4975285/.

Diagnostic Value of CA-125 - Kania, et al.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

