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ABSTRACT

CA 125 is one of the most popular tumor markers usually synthetized by normal and
malignant cells of different origins. Increased levels can be found in both benign and malig-
nant conditions in fluids with different origins such as pleural effusion, ascites, ovarian cysts
fluids, amniotic fluid and even pancreatic cyst fluids. This is a literature review of the largest
studies regarding various conditions in which increased levels of CA 125 can be found and
their clinical significance.
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INTRODUCTION

Numerous studies have been realized in order to test the utility of CA 125
determination in many fluids of the organism: ascites, pleura, pericardium,
amniotic fluid, cyst fluid, bronchoalveolar fluid, compared to that of serum
determination. The research was based on the fact that CA 125 is produced by
different types of cells in the body, either benign or malignant, most of them
lying in tissues derived from the mollerian epithelia (1).

CA 125 in the pleural fluid

The etiological diagnosis of pleural effusions is difficult because they can be
caused by many types of neoplasms. The highest frequency belongs to lung
cancer (30%), which is followed by breast cancer and lymphomas. The most
commonly used method for the diagnosis is the cytopathologic examination of
the pleural fluid. It has a sensitivity of 50%. When the needle biopsy of the
pleura is used, the diagnostic sensitivity becomes 80%. The next and more inva-
sive procedure which can be used is thoracoscopy. A lot of research is done in
order to see if the determination of tumor markers can help the diagnosis (2).

The two major causes of pleural effusions are malignancy and infection. The
most common infection associated with pleural effusion is tuberculosis. Both
entities are associated with increased values of CA 125 in serum and pleural
fluid. A study realized in Iran in 2004-2005 took into account twenty-seven
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patients affected by tuberculosis and 23 patients
diagnosed with malignant tumors. The mean CA 125
concentration measured in the pleural fluid of the
patients of the two groups was 159.1+214, and 2149.2
+4513.6 U/ml, respectively. The difference was statisti-
cally significant (p<0.01), and thus CA 125 measured in
pleural fluid can be used for the differential diagnostic
of the two entities, both characterized by chronic
pleural accumulation of fluid. The cut-off used for the
differential diagnosis was determined by means of a
ROC curve and it was 221.5-253.5 U/ml (3).

A study realized in Turkey in 2007 included 35
patients with malignant pleural effusions, 54 patients
with benign pleural effusions and 25 healthy individuals
in order to investigate the possible role of the serum and
pleural fluid concentrations of CEA, CA 15-3, CA 19-9
and CA 125 in the diagnosis. The concentrations were
statistically higher in patients with malignant diseases
than in patients with benign affections and patients
from the control group. For the detection of malignancy,
CEA had the highest sensitivity, specificity and accuracy:
41.6%, 100% and 74.1%, respectively. The values of CA
15-3 are similar to those of CEA: 38.8%, 100% and 73%,
respectively. CA 19-9 and CA 125 had lower values. The
association of CEA, CA 15-3 and CA 125 had a specificity
of 100% and an accuracy of 78.3%. The association of CA
15-3 and CA 125 had the highest diagnostic accuracy:
80.9%, with a specificity of 100%. It is known from the
literature that the sensitivity of the cytologic exam is
about 50-70% and the accuracy of thoracoscopy is
about 90%, the last being an invasive an expensive
investigation. The results showed that the patients diag-
nosed with lung cancer had higher pleural levels of CEA
and CA 15-3 than patients diagnosed with extra-
pulmonary cancer. An idea suggested by the authors is
that the increased concentration of CEA in pleural fluid
in malignant conditions can be caused by the obstruc-
tion of the lymphatics and by pleural invasion. In conclu-
sion, the authors approved the use of the combinations
of tumor markers for the diagnose of malignant pleural
fluids (4).

The use of other tumor markers is also investigated.
A study realized in 2007 in Brazil determined the
concentrations of the tumor markers CEA (carcino-
embryonic antigen), CYFRA21-1 (cytokeratin 19
fragment) and CA 15-3 (carbohydrate antigen) in the
blood and pleural fluid in order to estimate their role in
the diagnosis of pleural effusions. It included 36
patients with malignant effusions, 30 patients with
benign diseases and 19 patients with inconclusive
results. In patients with malignancies, CEA and
CYFRA21-1 had higher values in the pleural fluid than in
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the blood. In patients with benign diseases, CYFRA21-1
had higher values in the pleural fluid than in the blood;
CEA and CA 15-3 had higher values in the blood than in
the pleural fluid. The diagnostic sensitivities for all these
markers, at a specificity of >90%, in the pleural fluid,
were 69.4 for CEA, 69.4 for CYFRA21-1, 66.7 for CA 15-
3 and 80.6%, the combined sensitivity. In blood, the
corresponding values were 57.1 for CEA, 71.4 for
CYFRA21-1, 48.6 for CA 15-3 and 77% the combined
sensitivity. The authors concluded that the markers can
be used for the diagnosis in patients with pleural
effusions (2).

The production of CA 125 by the pleural cells is
another research theme. It is sustained by the presence
of increased serum and pleural fluid CA 125 concentra-
tions in patients diagnosed with various diseases affect-
ing pleura. There are cases described in the literature in
which an elevation of serum and pleural fluid CA 125
can be associated with sarcoidosis. One of these is of a
55-year-old woman, who had a concentration of
2,846.8 U/mL in the pleural fluid and 229.5 U/ml in the
serum. These values turned back to normal after
steroid therapy.In this case, a possible differential
diagnosis can be done with tuberculosis, in which
massive pleural effusions can be associated with
increased CA 125 serum concentrations(5).

CA 125 in the ascitic fluid

As in the case of pleural fluid, numerous studies
investigate the role of CA 125 in the differential diagno-
sis of various conditions associated with ascites.

A study realized in 2009 in Turkey took into account
55 patients with malign ascites and 36 patients with
benign ascites. It measured the concentration of
several tumor markers in the serum and in the ascitic
fluid: CEA (carcinoembryonic antigen), CA (cancer anti-
gen) 125, CA 19.9, CA 72.4, CA 15.3, AFP (a-fetoprotein)
and CYFRA (cytokeratin-19 fragment). The patients pre-
senting with malignancies had statistically significant
differences between the serum and the ascitic fluid
concentrations of CEA, CA 125, CYFRA and AFP, whilst
the patients presenting with benign conditions had
statistically significant differences between the serum
and the ascitic fluid concentrations of CEA, CA 19.9, CA
15.3, CYFRA and AFP. The idea of the study came from
the fact that the sensitivity of cytology in the etiologic
diagnosis of ascites is of only 50%. The samples were
analyzed using an electrochemiluminescence immuno-
assay and the cytological examination of ascitic fluid
was realized by means of haematoxylin and eosin and
of Giemsa stains. There were also statistically significant
differences between the benign and malign group
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regarding serum and ascitic fluid concentrations of the
following markers: CEA, CA 19.9,CA 72.4, CYFRA and
AFP. The results showed that, with the exception of
CYFRA, the serum and the ascitic fluid levels of the
tumor markers in patients with malignant affections
were well correlated, leading to the conclusion that the
measurement of ascitic fluid tumor markers in patients
with malign conditions is not necessary. Another
argument which supports this idea is the production of
CA 125, CYFRA and CEA by the normal mesothelial cells.
Of much utility is also the serum AFP concentration,
which was higher than that of the ascitic fluid and
which can detect hepatocellular carcinoma with a
higher sensitivity than the ascitic cytology (6).

A study realized between 2000 and 2002 in Iran
included 33 patients with cirrhosis, 6 patients
diagnosed with malignancy, 5 patients with nephritic
syndrome, 9 patients with tuberculosis peritonitis and
29 control patients. Their serum and ascitic fluid CA 125
concentrations were measured, as an alternative to
more expensive investigations like laparoscopy,
histology and tissue culture. The results showed a
normalization of the serum CA 125 level in patients
with tuberculosis peritonitis after the anti-tubercular
treatment. They showed also increased serum and
ascitic fluid CA 125 levels in the majority of the patients
with cirrhosis. All the patients with malignancy had
elevated serum CA 125 concentrations and about two
thirds of them had elevated ascitic fluid levels. These
results can sustain the possibility that the peritoneum is
a source of CA 125 production. The control patients and
those with nephrotic syndrome had normal serum and
ascitic fluid CA 125 levels. These results can be
explained by the urinary excretion of CA 125 in
nephrotic syndrome (7).

A study realized by M.Epiney et al in 2000 has inves-
tigated in vivo and in vitro the production of CA 125 by
the peritoneum and its contribution to increased serum
CA 125 levels. Its results showed a raise in serum CA
125 concentrations after a peritoneal surgery and
demonstrated that this raise was greater than in
patients who undergone a non-peritoneal surgery. The
results proved the in-vivo production of CA 125 by the
peritoneum (8).

As a consequence of this existing research, Sevinc A
et al concluded that a careful interpretation may be
necessary in patients presenting with increased serum
CA 125 concentrations and serosal involvement, but
without a tumor mass (9).

The ideas exposed above are confirmed by
increased CA 125 levels in various conditions affecting
the peritoneum.
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In an article published in 2013 by R.B. Khalil et al, the
authors describe a case of severe hypothyroidism
having refractory ascites and increased serum CA 125
value (1255 U/mL) as a unique manifestation. Given the
fact that CA 125 values in such situations can be as high
as those encountered in malignancies, they suggest
that the thyroid function should be evaluated in
patients with ascites and high serum CA 125 levels, in
order to avoid the use of diuretics, paracentesis, liver
biopsies and exploratory laparotomies. There are two
possible explanations for the increased serum levels of
CA 125: the stretching of the peritoneum with ascites
and the lymphatic absorption of ascites, which brings
into the circulation the CA-125 antigen associated with
the peritoneal cells. The normalization of CA 125
concentrations and the complete regression of the
ascites can be achieved by the hormone replacement
therapy (10).

CA 125 levels in the ascitic fluid as compared
to pleural effusions

A study realized in India in 2006 determined the CA
125 concentration in 38 pleural samples and 46 ascitic
fluid samples from patients suffering from non-malig-
nant conditions and in 10 serum samples from patients
with pulmonary tuberculosis in order to evaluate the
non-specific rise of this marker and to explain the mech-
anism of its secretion. The ELISA method was used and
the results showed increased CA 125 concentrations in
both transudative and exudative ascitic and pleural fluid
samples, with significantly higher CA 125 levels in the
ascitic fluid, which proves the greater capacity of the
peritoneum to secrete CA 125 as a consequence of
inflammation or of mechanical distress (11).

The idea is sustained by the research effectuated by
Mollina et al, who considered the presence of ascites as
a possible explanation for the raised serum CA 125
concentrations, given that the CA 125 levels in the
ascitic fluid were higher than those in the serum (the
case of bacterial peritonitis)(12).

In the present study, important data were
obtained in patients having pulmonary tuberculosis
without the involvement of pleura. In their cases,
pleural CA 125 concentrations were not increased.
Kalantri et al included in a study patients with tuber-
culous or pyogenic serosal infections. The results
showed that all the patients with ascites and 70 per
cent of the patients with pleural effusions had
increased body fluid levels of CA 125. The levels were
higher in ascitic fluid as compared to the pleural
effusion and these results prove the higher capacity of
the peritoneal epithelium to secrete CA 125 as
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compared to the pleural epithelium (11).

In an article published in 2007, S.F. Hussain & P.
Camilleri wrote that, from an oncologist point of view,
determining the CA 125 concentration in the pleural
and ascitic fluid doesn’t help the differential diagnosis
between different malignant tumours or between
benign and malignant diseases. They concluded also
that, from a researcher’s point of view, besides the role
of CA 125 in the ovarian cancer, there may be also a lot
to know about its production by different tissues of the
body and other possible utilities (13).

CA 125 in body fluids involved
in endometriosis

The capacity of the endometrium to produce and
secrete CA 125 can explain the increased serum CA
125 concentrations in patients with endometriosis.
Although these concentrations rarely exceed 100
IU/ml, the levels encountered within the cystic fluid
can be higher than 1000000 U/ml and this is due to
the protection of the cyst by a thick wall which
prevents the content to enter the circulation.
However, higher serum values are found when this
wall is affected (ruptured endometriomas) and in un-
ruptured endometriomas, but which are in an
advanced stage, which have an enlarged surface
area of endometrial tissue, are associated with
endometrial foci on the omentum or are charac-
terized by adhesions in the peritoneum (14-16).

A study published in 1992 investigated the role of
CA 125 “chocolate” cyst fluid measurement in the
differential diagnosis of the endometriotic cyst and
the cystic corpus luteum. The study included 53
women with cysts. The liquid was aspirated by means
of an echo-guided puncture for in-vitro fertilization
and the concentration of CA 125 and of other
parameters was measured in the fluids with a
dark-brown appearance. These 42 patients also
undergone a cystectomy and the diagnosis were of
endometrioma in 68% of the cases, of corpora lutea in
27% of the cases and of follicular cysts in 5% of the
cases. 78% of the CA 125 concentrations in the
endometriotic cysts were very high (> 10,000 IU/ml),
the rest of them were lower than 1000 IU/ml, as they
were in the liquids from corpora lutea. In contrast to
the endometriotic cysts, these latest cysts were
characterized by increased 17 beta-oestradiol levels (>
2000 pg/ml) and/or increased progesterone levels (>
100 ng/ml).The authors concluded that the determi-
nation of CA 125 when a dark brown fluid is aspirated
during the echo-guided puncture can be useful in
establishing the diagnosis(16).
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CA 125 in the ovarian cyst fluid

The determination of CA 125 in the ovarian cyst fluid
may have a possible role in the assessment of progno-
sis in patients with ovarian adenocarcinoma. A study
realized in Netherlands in 2009 included 54 patients
and determined the CA 125 levels in cyst fluid and
serum. The median concentrations obtained were of
55,500 U/ml (with a range of 590-10,200,000 U/ml)
and 179 U/ml (with a range of 13-11,000 U/ml) respec-
tively. The cyst fluid concentrations were always higher
than those of serum (p<0.001) and between the two
groups of values there was a moderate correlation
(R=0.337, p=0.016). The CA 125 levels in the ovarian
cyst fluid were correlated with tumor grade (p=0.038),
with histology (p<0.001) and the levels above the
median were well correlated with a poor disease-free
survival. This later parameter was associated with FIGO
stage, tumor grade (p=0.025), serous histology (p =
0.003) and increased serum CA 125(p=0.009) in uni-
variate analysis. However, the conclusion was that the
cyst fluid CA 125 cannot be used as a prognostic
biomarker because only FIGO stage proved to have an
independent predictive value in multivariate analysis.
The study showed that the concentration of ovarian
cyst fluid CA 125 in patients with mucinous tumors was
significantly lower than in patients presenting with
other histological types (p<0.001) and the CA 125 cyst
fluid levels in patients with well-differentiated tumors
was significantly lower than in patients presenting with
poorly-differentiated tumors (p=0.038) (17).

CA 125 in the pancreatic cyst fluid

Another utility of CA 125 determination is the
differential diagnosis of the pancreatic cysts, which
can be inflammatory pseudocysts (most of them),
cysts of tumoral nature (serous and mucinous) and
various rare cystic lesions. The determination of the
concentrations of CEA, CA 125 and amylase in the cyst
fluid, together with the determination of the viscosity,
have an important diagnostic role, although more
research is still necessary(18).

A study published in 1992 by M.R. Pins et al
presen-ted the case of an enteric duplication cyst,
having a probable foregut origin. Its differential
diagnosis with a pancreatic cyst of malignant origin
was difficult to make because of the increased concen-
trations of CEA, CA 125, amylase and of the increased
viscosity of the cyst fluid. Although elevated amylase
levels are a characteristic of the pseudocysts, they can
also be found in cysts of malignant origin. This article is
an argument for the possible role of CA 125 in the
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diagnosis of non-malignant rare pancreatic cystic
lesions (18).

CA 125 in the amniotic fluid

The development of the proteomics technology has
led to the discovery of many biomarkers which can be
determined in the maternal serum for a possible diag-
nosis of the catastrophic syndrome named amniotic
fluid embolism. Between them there are some tumor
markers like CA 125, (interleukin) IL-6, SCC (squamous
cell carcinoma), insulin-like growth factor-binding
protein (IGFBP)-1 and osteopontin. In the amniotic fluid
samples, the mean CA 125 concentration is of 700
U/ml, the mean concentration in the maternal serum
being 6 U/ml (AF/MS ratio = 100). A study showed that
10% of the CA 125 serum concentrations in pregnant
women were above cut-off (>35 U/ml). Further
research is still necessary for establishing the diagnostic
value of these markers (19).

The determination of CA 125 from the amniotic fluid
may have other possible roles. A study published in
June 2015 took into account 36 women who were
supposed to have an amniotic fluid infection and who
were expected to have a preterm delivery. The authors
measured the amniotic fluid concentrations of several
parameters: MMP-8 (matrix metalloproteinase-8),
WBC (white blood cells), glucose, CA 125 and
performed an amniotic fluid culture and PCR. The
results showed that CA 125 levels were of about 5608 +
864 IU/ml (mean + standard deviation) in patients with
IAl (intra-amniotic inflammation) and of 904 + 84 |U/ml
in non-lAl patients. (p=0.001). They also showed a
positive correlation between the CA 125 levels and the
WBC and the MMP-8 levels in the amniotic fluid and a
negative correlation between the CA 125 levels and the
gestational age. Patients diagnosed with MIAC (micro-
bial invasion of the amniotic cavity) had higher levels of
CA 125 in the amniotic fluid (p=0.064). The authors
found that for a cut-off of 1650 IU/ml, CA 125 has a
sensitivity of 71.4% and a specificity of 86.4% for the
prediction of delivery within one week after the
measurements. They concluded that the raised CA 125
concentrations in the amniotic fluid can be a sign of an
imminent preterm delivery, since they can be found in
patients with amniotic fluid inflammation (20).

CA 125 in the follicular fluid

Research was also done in order to investigate
thequality of the oocyte used for the human in vitro
fertilization procedure. A study realized in 2008
measured the concentrations of several hormones,
bone morphogenetic protein-15, insulin-like growth
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factors, interleukins, reactive oxygen species, growth
factors, anti-apoptotic factors, proteinic components,
other molecular factors and tumor markers in the
follicular fluid. The results of the study showed that
the concentrations of AFP, CEA and CA 125 in the
follicular fluid are not related to the oocyte quality
(21,22). Another study proved that these concentra-
tions don’t influence the outcome of the IVF cycle(22).

CA 125 variability depending on the producing
tissues

A study realized in Serbia in 2007 tried to describe
the antigenic structure of CA 125 using various
methods: gel filtration, ion-exchange chromatography,
peptide mass fingerprinting and lectin-binding assays. It
get to the conclusion that the molecule produced by
the amniotic epithelium has a very heterogeneous
structure, showing subtle differences from the CA 125
produced in cancer and from CA 125 produced by the
placental tissue (23).

These results have also been shown by other
studies, which proved that different tissues have
different ways of production and/or metabolism of CA
125 and all the studies mentioned above can sustain
the idea that all the research done on this theme is
justified by the clinical utility of CA 125 determination
from various parts of the body (24).

CONCLUSIONS

The presence of increased level of CA 125 in
biological fluids is a common situation for both malig-
nant and benign conditions. Most often increased
levels of CA 125 can orientate the diagnosis to certain
pathology but sometimes other specific biological tests
related to the patients’ clinical symptoms should be
associated in order to establish the right diagnosis.
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