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Abstract

Cholangiocarcinoma (CCA) is a highly lethal disease. The high mortality rate of this disease is
largely due to lack of early detection, hence, in most cases, the disease has already advanced to late
stages with local or distant metastasis at the time of detection. If the disease can be detected,
hence effectively controlled, at early stages, the survival rate of CCA patients is likely to be improved
significantly. Currently available tumor markers such as CA19-9 and CEA are rather inefficient and of
limited usage due to low sensitivity and specificity. As such, a tumor marker with high sensitivity and
specificity is urgently needed. Here, we attempt to identify a serum tumor marker for CCA that can
effectively distinguish CCA from CBD (common bile duct disease) samples.

The serum samples from 16 CCA patients and 14 controls (CBD, common bile duct disease)
were separated by SDS-PAGE followed by LC-MS/MS and subjected to statistical analysis to identify
peptides whose abundance are significantly elevated or suppressed in CCA samples compared to
controls. Eight peptides were identified with AUC (Area Under the ROC curve, ROC = Receiver
Operating Characteristic) above 0.80, suggesting that these peptides should serve a more efficient
marker for CCA compared to CA19-9 (AUC is 0.70). From the 8 potential markers, IL-28 was chosen
for validation using an independent set of subjects comprising 32 CCA sera and 32 CBD sera and
ELISA technique. In contrast to the data obtained from the training set, IL-28 exhibited low
sensitivity, specificity and AUC score when tested in the validation set. Our data showed that IL-28
could not serve as a tumor marker for CCA, and it performs worse than the currently available
marker such as CA19-9. We explained that failure of IL-28a to reproduce in the validation set may
be, at least in part, due to ‘overfitting’, a phenomenon which arises when a large amount of
‘predictors’ are used to discriminate among a small outcome events. Due to the limitation in the
technology and lack of well-developed rules of evidence for data analysis, we suggest that it is
premature to use proteomics for ‘discovery-based’ research as it could generate false-positive data
which cannot be reproduced.
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