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Cholangiocarcinoma (CCA) is representative cancer
with a poor prognosis. Surgery is the only way to expect
a cure, but most of the patients presented with inoper-
able, advanced diseases. Even in patients who undergo
resection, the 5-year survival rate is less than 30% and the
average survival rate is about 30 months.' Therefore, bio-
markers that predict the recurrence of surgically resected
cholangiocarcinoma are very necessary. However, CCA
is a tumor with diverse phenotypes which express differ-
ent prognoses and responses to anticancer therapy. Even
though many studies on prognostic biomarkers have been
ongoing for a long time in patients with CCA, there are no
definite prognostic biomarkers in clinical practice. Recent-
ly, the predictive value of multiplex immunohistochemistry
(IHC)-based markers has been emerging especially in the
clinical aspect as this IHC method could be widely used.

In this issue of Gut and Liver, Chung et al.” reviewed 91
CCA patients who underwent surgical resection with clini-
copathologic features including American Joint Commit-
tee on Cancer (AJCC) 8th stage, pathological difference,
carcinoembryonic antigen, carbohydrate antigen 19-9, and
IHC-based biomarkers such as E-cadherin, Snail, inter-
leukin 6, membranous EGFR (EGFR-M), and cytoplasmic
EGFR (EGFR-C). AJCC 8th stage and tumor location were
clinicopathologic factors associated with shorter overall
survival, and pathologic differentiation and tumor location
were associated with shorter disease-free survival. In addi-
tion to clinicopathological factors, an IHC-based biomark-
er, EGFR-M, was associated with shorter overall survival
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and disease-free survival.

In a meta-analysis for the prognostic value of all THC-
based biomarkers in patients with resected cholangiocar-
cinoma, they evaluated 77 biomarkers from 4,126 patients
in a total of 73 studies.’ In the integrated analysis, the
prognostic biomarkers of overall survival were fascin (haz-
ard ratio [HR], 2.58; 95% confidence interval [CI], 1.19 to
5.58), EGFR (HR, 1.79; 95% CI, 1.14 to 2.8), MUCI (HR,
2.52;95% CI, 1.49 to 4.26), MUC4 (HR, 2.45; 95% CI, 1.56
to 3.86) and p27 (HR, 0.29; 95% CI, 0.14 to 0.60). Among
them, EGFR is more meaningful because it could be a tar-
get for anticancer therapy as well as a prognostic marker.

In a recent trial, immune-related biomarkers were
evaluated for predicting recurrence-free survival in pa-
tients with resected cholangiocarcinoma.’ They selected 16
prognostic immune biomarkers including CD66b and PD1
for tumor growth, CD3, CD4, CD8, CD57, CD68, Foxp3,
and PD-L1 for tumor prognosis, CD14 for antitumor func-
tion and CD20, CD27, and CD45RO for local immune re-
sponse, which could be tested with the IHC method. This
novel histopathology-related immunoscore was an inde-
pendent risk factor for predicting recurrence-free survival.

Multiple biomarkers should be considered to distin-
guish all phenotypes of cholangiocarcinoma. A recent
typical example is the subtyping of tumors using RNA
sequencing. Along with the development of technology,
many studies have been conducted on the subclassifica-
tion of cholangiocarcinoma according to RNA expression.
In one study,” RNA expression-based clustering defined 4
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molecular classes of cholangiocarcinoma, including mes-
enchymal (47%), proliferative (23%), metabolic (19%), and
immune (11%) classes. The most common mesenchymal
class (47%) was characterized by epithelial-mesenchymal
transition, abnormal TGE signaling, and poor overall
survival. Tumors classified into metabolic classes displayed
a characteristic hepatocyte-like phenotype with enrich-
ment of gene signatures associated with activation of the
transcription factor HNF4A and bile acid metabolism. The
proliferative class (23%) was characterized by the enrich-
ment of MYC targets, ERBB2 mutation/amplification,
and activation of mTOR signaling. Finally, tumors of the
immune class (11%) had higher lymphocyte infiltration,
PD-1/PD-L1, and molecular features associated with better
response to immune checkpoint inhibitors.

Chung’s study had several disadvantages. First, it did
not consider the selection of biomarkers according to tu-
mor location. Second, multiplex IHC panels were not used
for the 5 biomarkers. Therefore, it was not possible to test
various markers in small biopsy tissues. In the future, it is
necessary to determine multiplex IHC panels for different
biomarkers depending on the location of the tumor.

I assume that a panel of IHC-based biomarkers could
replace the profiling of RNA expression in patients with
cholangiocarcinoma. In order to profile RNA expression,
a sufficient amount of RNA sample must be collected
from tissue. Since RNA extraction is difficult for accurate
RNA sequencing from formalin-fixed paraffin-embedded
(FFPE) tissues which are widely used as a tissue preserva-
tion method, fresh-frozen tissues are sometimes required
for enough extraction of RNA samples. Therefore, it is
needed to find an IHC-based biomarker that could be eas-
ily tested in FFPE and represent RNA expression for pre-
dicting prognosis and response to therapy in patients with
cholangiocarcinoma.

In conclusion, many methods of predicting prognosis
are being made, but IHC using FFPE, which can be most
widely used in clinical practice, is the best test method for

predicting prognosis.
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