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Review
Cancer antigen 15-3 (CA 15-3) is an epitope of the
transmembrane glycoprotein MUC1 (mucin 1 or
polymorphic epithelial mucin). Mucins line the surface
of epithelial cells in several organs and protect the
body from infections as prevent the pathogen from
reaching the cell surface. Â It is overexpressed in
several cancers such as breast, colon, ovarian, lung
and pancreatic. [1]
MUC1 is composed of an extracellular,
transmembrane and a cytosolic regionÂ [1] and it may
participate in cell adhesion. In fact, it has been
theorised that it could be involved in cancer invasion
and metastasis. [2]
CA 15-3 antigen is a carbohydrate epitope which
represents sequences of mucins often overexpressed
in malignant adenocarcinoma cells, such as breast
cancer.Â [3]Â
Malignant cells shed this tumour marker into the
bloodstream, where this could be detected. Not all
breast cancers express this antigen, especially
early-stages, but also some advanced tumours.
However, this is not the rule. In fact, advanced breast
cancers, especially if high burden disease, usually
show not only a high incidence of elevated levels but
also higher absolute figures.Â [2]Â
In these productive tumours, the level of CA 15-3 will
increase as the tumours progress and will reach its
highest in metastatic cases, especially if involving the
liver, lung and bones. [4]Â
Although data regarding its overall value in breast
cancers are conflictive, it seems to be low (CA 15-3
levels may also be high in benign diseases and other
malignancies). However, when focused only on
advanced cases, its sensitivity and specificity increase
significantly. [4,5]Â
Some authors have reported sensitivity of 76.1% [5]Â
and specificity of 41%. [6]Â while others have shown
much higher figures (Quassam et al reported
sensitivity of 93.3% and specificity of 96.6% and
others sensitivity of 100%). [5,7]Â
These results give CA15-3 a real value in detection of
breast cancer recurrence, especially with high burden
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of disease. [6,8]Â
Moreover, it has been documented an early increase
in CA 15.3 levels, preceding Â 5-9 months the clinical
or radiological confirmation, although there are
insufficient data as to recommend its use for such
purpose. Â [4,9-11]Â
Regarding its prognostic value, several studies have
confirmed it in early breast cancer. A study, however,
found no significance of the post-operative level in
predicting breast cancer recurrence. [6]Â
Currently there are not enough data to recommend its
use for screening.Â [1,4]Â
CA 15-3 measurement has also been used to monitor
response to treatment. [6,7]Â
In these cases, it should not be used alone but as an
additional parameter. In patients with no measurable
disease, an increase in CA 15-3 levels may indicate a
failure of treatment, although false elevations may
occur in the first 4-6 weeks of therapy. [4,12,13]
Moreover, high levels of CA15-3 predict poor response
to chemotherapy and persistently elevated levels post
chemotherapy indicate a reduced disease-free survival
in locally advanced breast cancer. [11]Â
All these data lead to a controversy surrounding the
clinical use of CA15-3. Clearly it proved to be useful as
a way to monitor response to breast cancer treatment. [4]Â
And regarding the diagnosis of a recurrence, it has
been reported that more than 75% of first recurrences
(all sites included) associate high levels of CA15- 3,
especially if involving bone, liver, and lung. [5]Â
Unfortunately its role as a diagnostic tool for new
tumours in patients without a previous cancer
background is not definitive.
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