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Background: Utility of CA-125 is not limited to being tumour marker for only epithelial
ovarian carcinoma but it has also been found to be elevated in various other benign and
malignant conditions. This versatility also adds to increased prescription of CA-125 in non
ovarian tumours and is also a reason for reduced specificity of CA-125 as tumor marker
for epithelial ovarian cancer. Both these factors could lead to inappropriate frequent
prescription and missed diagnosis. Aims and Objective: We thus carried out a case note
audit aimed to assess the prescription pattern of CA-125 in daily clinical practice and its
contribution to final diagnosis and management in a tertiary healthcare facility in central
India. Materials and Methods: All the subjects advised estimation of CA 125 during the
study period were included in the study. Data regarding sign and symptoms, provisional
diagnosis was collected and serum CA-125 levels estimated. Result: Total 238 subjects were
recruited for the study, out of them 221 (92.8%) were female and 17 (7.2%) were male.
Mean age was found to be 43.95 +13.88. S. CA-125 level were 32.30(3.24-5000) U/ml.
Only 65% investigations were related to ovarian carcinoma and out of that abnormal CA125
levels were noted in 54% subjects. No oblivious indication was found in 14% subjects.
Abnormal CA-125 levels were significantly low in frequency in follow up subjects as well
as in subjects with no indication. Conclusion: Low specificity and versatility of CA-125 in
diagnosis of various benign and malignant conditions may lead to inappropriate prescription
of CA-125. This may cause additional economic burden as well as psychological stress to
patients. This can be avoided by establishment of proper algorithm or guidelines to advice
tumor markers and their strict implementation.

Access this article online

Website:
http://nepjol.info/index.php/AJMS

DOI: 10.3126/ajms.v8i5.17404
E-ISSN: 2091-0576
P-ISSN: 2467-9100

Key words: CA-125, Requisition, Tertiary care

INTRODUCTION

CA125 antigen is a high molecular weight glycoprotein,
which is expressed by a large proportion of epithelial
ovarian cancers.' Since discovery of this particular mucin
like glycoprotein by Bast et al long ago in 1981, till now it
has become well established as a tumor marker for ovarian
carcinoma with particular reference to epithelial variant.”
Also known as mucin 16 (muc 16), it is a transmembrane
glycoprotein derived from epithelium of coelomic and
Miillerian origin. Techniques used for clinical quantitation

of CA-125 target extracellular membrane domains of
CA 125 those bind to antibodies.” Monoclonal antibodies
against two specific antigenic domains, OC125 and M11
are typically used by clinical labs for this purpose.*

Though regarded as a tumor marker for epithelial ovarian
cancer it has many disadvantages most important of
them being inability to be characterized as screening test,
primarily due to low incidence of ovarian cancer in general
population and also because possibility of false positive
results as approximately 1% healthy population has raised
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CA125 (>35U/mL).> Yet setial measurement is believed
to hold merit in the wake of theory of individual baseline
for CA125 and increase in subsequent reading depicting
the risk for malignancy calculated using the algorithm
(Risk of ovarian cancer algorithm, ROCA).” CA-125 is
established diagnostic markers in those subjects presenting
with adnexal mass, utility being better in postmenopausal
women compared to pre menopausal.*” It has a well
established utility in monitoring the response to treatment
when combined with radiological measures and the same
holds true for surveillance purpose.'®!!

Clinical utility of CA-125 is thus well known but not
limited to epithelial ovarian cancer with elevated levels
being also associated with malignancies of endometrium,
cervix, lung, breast, liver and in gastric, pancreatic,
colorectal malignancies.”*" Owing to its origin from
multiple epithelium of multiple tissues viz. amnion, fetal
coelomic epithelium, fallopian tube epithelium and in
many adult tissues, including endometrium, endocervix,
pleura or peritoneum; it is amenable to elevation in benign
inflammatory conditions of these epithelium and in case
of structural breach."” Elevated levels are also noted
in cirrhosis of liver, hepatic of renal insufficiency and
pancreatitis.'

Having such a diverse utility CA-125 is often amenable
to inappropriately frequent prescription and limited
interpretation, thus resulting in missed diagnosis and
unnecessary investigation. The increasing requisitions
for CA-125 investigations thus needs to be put through
scanner to determine the final utility in clinical diagnosis
and treatment. This need is particularly highlighted in the
wake of increasing investigation being done by specialties
other than oncology and gynecology.

We aimed to assess the prescription pattern of CA-125 in
daily clinical practice and its contribution to final diagnosis

and management in a tertiary healthcare facility in central
India.

MATERIALS AND METHODS

This retrospective case note audit was performed in
Department of Biochemistry, Pt. J. N. M. Memorial
Medical College and Dr. B. R. A. M. Hospital, Raipur,
Chhattisgarh India. All subjects those were prescribed
CA-125 investigation were included in the study. Data
regarding sign and symptoms, provisional diagnosis, and
other tumor markers ordered simultaneously or during
follow up was also collected. Serum CA125 levels were
performed by electrochemiluminiscence analyzer COBAS
E 411 by Roche Diagnostics (Hitachi). Elecsys CA-125
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kit (Cataloh number 11776223160) was used as per
manufacturer’s protocol. Both intra assay and inter assay CV
was found to be <5%. Levels >35 IU/ml were considered

to be abnormal. Study was cartied out in accordance with
1975 declaration of Helsinki.

Statistical analysis

Data was expressed as percentage, mean®t S.D. and Median
(range). Kolmogorove-Smirnove analysis was performed
for checking linearity of the data.Chi square test/fischet’s
exact test was used to assess the significance of frequency
distribution of abnormal CA-125 levels amongst subjects
with various diagnosis. Sample size was found to be
adequate considering the previous data and power of
study being 0.8 and alpha error to be 5%.Smple size was
calculated using PS (Power and sample size calculator)
Vs. 3.1.2. P value <0.05 was considered as statistically
significant. SPSS© for windows™ Vs 17, IBM™ Corp
NY and Microsoft excel™ 2007, Microsoft® Inc USA was
used perform the statistical analysis.

RESULTS

Table 1 indicates the general characteristics of study
subjects. Total 238 subjects were recruited for the study,
out of them 221 (92.8%) were female and 17 (7.2%) were
male. Mean age was found to be 43.95£13.88. S. CA-125
level were 32.30(3.24-5000) U/mL. Neatly half of the
subjects presented with raised CA-125 levels (124 subjects,
52.1%). Figure 1 indicated clinical diagnosis for which CA-
125 levels were investigated. As expected suspected ovarian
carcinoma stands the most common reason with 51% of
the CA-125 testing being ordered to confirm the diagnosis.
Other malignant conditions were second most common
cause with 14% of test being ordered for confirmation so
was the frequency of tests with no oblivious indication
for CA-125.

Gender distribution of various clinical diagnosis for
prescribing CA125 and result of the estimation in that
particular diagnosis are denoted in Table 2, Figure 2 and
Figure 3. Frequency of investigation for other malignant

Parameters Value
Age (years) (MeanSD) 43.95+13.88
Gender n (%)
Female 221 (92.8)
Male 17 (7.2)

S. CA125 (U/mL)

(median (Range)

S. CA125 N (%)
<35 1U/ml
>35IU/ml

32.30 (3.24-5000)

114 (47.9)
124 (52.1)
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Suspected cause for Total subjects Male Female S. CA125 Levels (U/mL) Abnormally high % of
investigation (n=238) (n=17) (n=221) Med (I.Q. Range) CA125 (n=118) abnormal
results

Ca Ovary 131 0 131 54.17 (13.3-264) 71 54.1
Follow up 28 0 8 12.39 (10.83-24.8) 1* 35
Benign ovarian condition 10 0 10 35.81 (9.22-195) 5 50
Other malignant conditions 35 9* 26 64.61 (12.3-357) 21 60
Other benign condition 17 3 14 131.4 (90.84-590) 11 64
Unknown indication 36 5 31 16.98 (10.7-38.4) 9* 25

*p<o0.05 vs cumulative frequency in remaining subgroups

Clinical cause for ordering CA125 less in follow up subjects and subjects with unknown

indications.
No obvious
Benign condition indication
6% 14%
DISCUSSION

Other Malignant
conditions

14% This case note audit included total of 238 subjects including

221 females and 17 males. We tried to investigate the clinical
scenario in which CA125 is ordered and efficacy of CA125
investigation in diagnosis of various malignant and benign
conditions. Our audit provides a glimpse of pattern of
usage of CA125 measurement in a tertiary care hospital.
It shows that CA125 is being widely used as a diagnostic
tool throughout the medical specialties for a whole range
of signs and symptoms, and is not restricted to patients

Benign Ovarian
condition
4%

Follow up
11%

Figure 1: Provisional diagnosis while ordering CA-125

120 presenting with the classic picture of ovarian cancer.

o aMale  mFemale Barr.ing 51% tests being ordered in suspectéd ovarian

carcinoma subjects and 14% in follow up subjects other

20 35% test were ordered in alternative diagnosis. Also 14%

investigations were advised without any specific diagnosis,

® indicating reluctant estimation of CA-125 test without
10 proper clinical and radiological workup.

20 Owarian carcinoma shares similar signs and symptoms as

. other disorders associated with high CA-125 levels viz.

<35 36-100 101-500 501-1000 >1000 pClViC mass, abdominal pain, ascites etc. Similar clinical

history is also obtained in subjects with benign conditions
such as Endometriosis, cirrhosis, pancreatitis.'® Other

Figure 2: Gender distribution of CA-125 levels

carcinomas including endomtrium, liver pancreas and
colorectal carcinoma may also present with similar picture.'
Overlapping of clinical presentation as well as CA-125 levels
may blunt the diagnostic advantage. This disadvantage is
further extended by inability to independently differentiate
malignant and benign conditions by CA-125.11>1718

w Abnormal CA125 results
140

mNormal CA125 results
120

100

80

60

The population of patients being tested for CA125 reflects
the age distribution of ovarian cancer because most
patients were female and over 40 years old."” Merely 7.1
% subjects of the study population were male, indicating
that despite various references quoting CA125 as marker

Other
Malignant
conditions

Other
Benign
condition

unknown
indication

Carcinoma
Ovary

Follow up

Benign
Ovarian
condition

Figure 3: Normal and abnormal CA-125 levels in different clinical
diagnosis
of other malignant diseases like lung, liver and in gastric,

conditions was significantly higher in males. Also Frequency
of abnormal CA-125 levels was found to be significantly
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pancreatic, colorectal malignancies found commonly in
males, it is not being used as a screening test or additional
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diagnostic test for these. Most probable reason could be
lack of proper guidelines for use of CA 125 in diagnosis
of other malignant conditions.”

We divided all the patients in 6 categories according to
possible indication for ordering CA125 as suspected
carcinoma ovary, follow up cases of carcinoma ovary, for
diagnosis of benign conditions of ovary, for diagnosis
of other malignancies, for diagnosis of other benign
conditions, and cases for which it was unable to find
any indication. Barring follow up cases all other groups
showed high percentage of abnormal CA125 results.
These findings indicates that CA 125 can be used for
screening of many benign and malignant condition,
but at the same CA 125 is not specific for any benign
or malignant condition and its utility as diagnostic
test is limited. However it was further highlighted in
the findings that frequency of abnormal levels was
significantly lower in follow up group and subjects in
which no specific indications for CA125 measurement
were present. While lower levels in follow up subjects
are expected and can be considered as positive
outcome, those in the later group indicate inappropriate
prescription of the investigation, further highlighting
the need of filter at the level of laboratory consultant
to screen the test requisitions.

Also only 54% of cases suspected for CA ovary showed
abnormal CA 125 levels, in particular females suspected of
ovarian cancer. Considering the fact that CA-125 has higher
specificity in ovarian cancer in postmenopausal women
and that it’s levels are elevated in menstruation, the utility
of CA-125 is further decreased in case of premenopausal
women, which constitutes the high frequency in our study
subjects.”

Formation of guidelines by institute to advice tumor
markers along with proper education of healthcare
personals can help curtail the misuse of various versatile
tumor markers including CA-125. Certain guidelines
are already in place and can further be modified as per
epidemiology of respective region and healcare facility
related factors.”*

This retrospective audit highlighted the inappropriate
prescription of CA-125 in tertiary care centre. Despite low
specificity and sensitivity of CA-125 and its versatility major
factor leading to misuse of CA-125 investigation is lack
of proper guidelines. This may cause additional economic
burden as well as psychological stress to patients. This can be
avoided by Establishment of proper algorithm or guidelines
to advice tumor markers and their strict implementation.
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