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Introduction

Esophageal cancer is estimated to be the eighth most
common cancer in the world (456,000 cases) and the
sixth most common cause of death (400,000 deaths) (1).
Esophageal squamous cell carcinoma (ESCC) is one of the
major histological types of esophageal cancer. Despite the
development of multimodality therapies such as surgery,
chemotherapy, and radiation therapy, the prognosis of
ESCC patients remains dismal. Given this background,
predicting the clinical and prognostic outcome of ESCC
patients is of considerable importance.

Micro-RNAs (miRNAs) are non-coding RNAs
containing approximately 22 nucleotides that post-
transcriptionally regulate gene expression by base pairing to
partially complementary sequences in the 3'-Untranslated
region of their target messenger RNA (mRNA). In this
way, cell phenotypes such as proliferation, apoptosis,
and differentiation are regulated during mammalian
development by miRNAs (2). Alterations in miRNA
expression affect gene expression and signaling pathways
and can therefore lead to several types of diseases, including
neurological, cardiovascular, infectious, and inflammatory
disorders. Regarding cancer, altered miRNA expression can
result in changes in the expression of both oncogenes and
tumor suppressors, which in turn regulate the proliferation,
apoptosis, motility, and invasiveness of gastrointestinal
cancer cells, including those of ESCC (3). Therefore,
altered miRNA expression profiles might have clinical
potential as useful biomarkers (3). In several cancers,
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miRNA expression has been used to detect response to
chemoradiation, suggesting that miRNA profiling might
lead to personalized therapy (4).

Jing Wen and colleagues recently published a report in
which they assessed the efficacy of pretreatment miRNA
profiles to predict pathological response to preoperative
chemoradiation (5). This study consisted of two phases: 27
ESCCs in the training set and 79 ESCCs in the validation
set. Patients with pathological complete response (0%
residual cancer in the surgical specimen) or partial response
(1% to 50% residual cancer) were defined as responders
to preoperative chemoradiation. In the training set, 22
pathological responders and 5 non-responders were
compared using Agilent human miRNA microarrays based
on miRBase and 26 miRNAs were found to be differentially
expressed between these two groups with greater than
1.5-fold change. Among these miRNAs, 10 exhibited a
greater than 1.5-fold change between pathological responders
and non-responders in verification by real-time quantitative
polymerase chain reaction (qQPCR) with the same samples as
used for microarray analysis. These 10 miRINAs were further
validated by qPCR in 79 FFPE samples of the validation set.
Next, a combination of miR-145-5p, miR-152, miR-193b-3p,
and miR-376a-3p was shown to be a predictive marker for
response with overall predictive accuracy of 87.3% (69/79),
sensitivity of 83.3% (10/12), and specificity of 88.1% (59/67).
These findings indicate that miRNA expression profiling has
potential as a biomarker that might lead to individualized
therapy for patients with ESCC. However, larger number of
patients should be studied and prospective validation would
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be important.

Preoperative chemoradiotherapy for ESCC

Preoperative therapy is standard of care for operable ESCC (6).
A large multicenter study from the Netherlands (CROSS
trial) revealed that preoperative chemoradiation followed
by surgery significantly improved prognosis compared
with surgery alone (7). The median overall survival was
48.6 months in the chemoradiation/surgery group and
24.0 months in the surgery alone group (8). Incidentally,
in the CROSS trial, 49% of ESCC patients achieved a
pathologically complete response (pCR). In contrast, the
pCR rate of esophageal adenocarcinoma (EAC) was 23%,
suggesting that ESCC is more sensitive to chemoradiation
than EAC (7). It remains unclear whether patients who
would achieve a pCR from preoperative chemoradiation
need to undergo esophagectomy. Two randomized studies
have evaluated the efficacy of surgery after induction
chemotherapy for resectable ESCC. The FFCD 9102
study randomly allocated patients who were responders to
chemoradiation (two cycles of fluorouracil and cisplatin,
30-45 Gy) into a surgery group and continuation of
chemoradiation, but reported no benefit for the addition
of surgery after chemoradiation compared with the
continuation of additional chemoradiation (9), however,
this study has considerable shortcomings. In another
study from Germany in which patients were randomly
assigned to receive induction chemotherapy followed by
chemoradiation (40 Gy) followed by surgery, or followed
by chemoradiation (65 Gy) without surgery. The addition
of surgery after chemoradiation improved local tumor
control but did not increase overall survival (10). These
studies suggest that if we could identify patients who
have exquisitely sensitive tumor to chemoradiation, we
may be able to avoid surgery in them. Conversely, non-
responders could avoid chemoradiaton, which might be
detrimental because of the increased toxicity and delay of
curative surgery. The Municon I and II trials evaluated a
PET (positron emission tomography)-guided treatment
algorithm in esophageal cancer, which used PET as an
early chemotherapy responds indicator and then, changed
the treatment strategy according to PET responds (11,12).
These trials demonstrated that primary resistance cannot be
overcome by simply changing therapy empirically and will
require in depth study of the tumors to be able to personalize
therapy. If chemoradiaiton is likely to be ineffective, it should
be avoided before surgery. Importantly, esophagectomy is a

© Translational Cancer Research. All rights reserved.

tcr.amegroups.com

S$1205

surgery with an extremely high postoperative morbidity rate,
especially after preoperative therapy (13).

miRNA profile predicts response to chemoradiation

Identification of the molecular behavior of ESCC might
allow us to predict response to chemoradiation. Recently,
miRNAs have been shown to play an important role in
the regulation of several biological processes, including
cell growth, apoptosis, and carcinogenesis, leading to the
development of chemosensitivity or chemoresistance in
several cancers. In rectal cancer, miR-223 has been found
to be a predictor of response to chemoradiation using
preoperative biopsy tissue samples (4). Indeed, miRNAs
have been implicated in resistance mechanisms against
chemotherapy or radiotherapy in ESCC. For example,
miR-21, which is a well-known onco-miR, inhibits PTEN
and thus increases the resistance of ESCC tumors to
radiotherapy (14). Moreover, ESCC patients with good
response to chemotherapy using the docetaxel/cisplatin/5-
fluorouracil (DCF) regimen have significantly low serum
miR-21 concentrations (15). Interestingly, miR-200c,
which plays an essential role in regulating the epithelial
mesenchymal transition, has been shown to facilitate
resistance to preoperative chemotherapy using cisplatin/
adriamycin/5-fluorouracil through regulation of the Akt
pathway (16). The serum miR-24 level in ESCC patients
who are CRT responders differs from that in non-
responders, suggesting that miR-24 has the potential
to serve as a biomarker for predicting chemoradiation
responses (17). miRNA has been shown to stimulate cancer-
associated fibroblasts, leading to modulation of treatment
response. miR-27a/b cause resistance to cisplatin-based
chemotherapy through stimulating the transformation of
normal fibroblasts into cancer-associated fibroblasts (18).
Thus, several miRNAs are associated with treatment
response in ESCC, suggesting that miRNA profiling
might play a key role in predicting patients who are
chemoradiation responders or non-responders.

Perspective for personalized therapy for ESCC

Development of molecular biology technologies has led
to personalized cancer therapy for ESCC by dividing
patients into several subgroups according to gene,
miRNA, or protein expression, DNA mutation, and
epigenetic changes. Wen et al. compared gene expression
between 11 pCR and 17 non-pCR ESCC patients after
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preoperative chemoradiation using pretreated biopsy
samples, and proposed MMPI1, LIMCH]I, and Clorf226
as potential predictive biomarkers for response to
preoperative chemoradiaiton (19). Tong et al. focused on
long non-coding RNA and proposed that low expression
of LOC285194 might be an independent prognostic
factor for preoperative chemoradiation response using
pretreatment biopsy specimens (20). Using a proteomics
approach, Zhao et al. showed that pretreatment serum C4a
and C3a levels were significantly higher in non-responders
than responders for neoadjuvant chemoradiation (21). In
addition, methylation of checkpoint with forkhead and
ring finger domains (CHFR) has been reported to be a
sensitive marker for response to docetaxel or paclitaxel
chemotherapy (22). Although several approaches have
been attempted to identify useful molecular markers that
predict chemo- or radiotherapy response, the results have
not applied to clinical practice. Therefore, validation in a
prospective study with a large-scale population must be a
focus of future studies.

Conclusions

In summary, identifying predictive markers for response to
preoperative chemoradiation in ESCC is needed to develop
personalized therapy and further study should be continued.
Expression levels of miRNAs are potential predictive
biomarkers of chemoradiation response.
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