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After a delay of several years from its introduction to treat
breast cancer, anti-HER2 monoclonal antibody (trast-
uzumab) combined with chemotherapy was proposed as a
standard option for HER2-positive patients with advanced
and/or recurrent gastric cancer [1]. Although immunohis-
tochemical analysis of tumor tissues takes first priority for
selecting patients, the “heterogeneity” of HER2 expression
and/or difficulties in biopsy are frequent limitations, par-
ticularly for recurrent gastric cancer. Therefore, multiple
biopsies are required to evaluate the precise status of HER2
expression [2, 3].

A “liquid biopsy” using blood is useful for character-
izing circulating tumor cells instead of biopsies of tumor
tissues [4], and serum biomarkers of gastrointestinal
tumors provide convenient tools to assess tumor pheno-
types [5]. For example, a recent extensive survey of the
literature suggests that serum markers such as CEA, CA19-
9, and CA72-4 facilitate staging of gastric cancers before
surgery or chemotherapy and for assessing response to
therapy and the risk of recurrence [6]. Moreover, serum
biomarkers such as HER2 ECD may overcome the problem
of heterogeneity of HER2 expression in tumor tissues. A
systematic review of 63 studies of breast cancer conducted
by Leyland-Jones et al. [7] revealed that HER2 ECD
expression was significantly associated with the HER2
status of tumors. However, the serum HER2 ECD levels
were not consistently related to patients’ outcomes.

This comment refers to the article available at doi:10.1007/s00535~
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Furthermore, the authors noted that 13 different assay
techniques using 15 different cut-off values may explain
the discrepant results. The results of four studies of gastric
cancer are inconsistent regarding the associations among
serum HER2 ECD levels, tissue HER2 expression status,
and patients’ responses to treatment and their outcomes [8—
11]. Similar to the results of these breast cancer studies,
different cut-off values were used to define positive rates
[11]. Because there is only limited data on the serum HER?2
ECD levels in gastric cancer patients, it will be necessary
to conduct more studies. Moreover, chemiluminescent
immunoassays (CLIAs) [12] show promise as alternatives
to enzyme-linked immunosorbent assays (ELISAs) for
accurately assessing the HER?2 status of tumors.

In recent issues of the Journal of Gastroenterology,
Oyama et al. [13], using a highly sensitive CLIA, reported
their evaluation of the clinical utility of using serum HER2
ECD levels in a study of 150 gastric cancer patients.
Analysis of 36 patients before and after chemotherapy
revealed significant associations between serum HER2
ECD and tissue HER2 expression levels, leading them to
conclude that serum HER2 ECD levels predict tissue
HER?2 expression and therefore show promise for moni-
toring patients’ response to treatment. Although the low
sensitivity (36.0 %) of serum HER2 ECD levels for
detecting tissue HER?2 expression may limit its use, it is
excellent for monitoring the response to treatment. Because
treatment with trastuzumab may interfere with the con-
ventional ELISA [12], CLIA shows promise as an alter-
native. Thus, Oyama et al. established for the first time that
a “liquid biopsy” to detect HER2 expression in tumors
shows promise for monitoring the response to treatment of
advanced/recurrent gastric cancer patients.

Zhang et al. [14] reported that an assay based on linear
ribonucleic acid (RNA) fluorescent amplification catalyzed
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by T7 RNA polymerase technology is more sensitive
compared with other methods. The studies described here
lead one to the reasonable conclusion that a liquid biopsy to
detect gastric carcinoma could be developed to improve the
quality of monitoring of this disease and predicting its
treatment response. What will be the next target of a liquid
biopsy for gastric cancer? The malignant potential of gas-
tric cancer is frequently attributed to high levels of
angiogenic factors and/or growth factor expression rather
than those of HER2 expression. Examples include vascular
endothelial growth factor, fibroblast growth factor, and
thymidine phosphorylase [15]. These molecules, as well as
their receptors, may serve as potential targets of liquid
biopsy assays for selecting the most appropriate treatment
for gastric cancer patients.
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Abstract We monitored serum p53 antibody (s-p53-Ab)
titers in a 76-year-old man with esophageal adenocarci-
noma, clinical stage III (T2N2MO), for over 4 years,
including during the perioperative period and throughout
follow-up after surgery. Screening tests for CA19-9
(205 IU/ml) and s-p53-Abs (381 U/ml) were positive
before treatment. After neoadjuvant chemotherapy with
5-FU and cisplatin, CA19-9 decreased to the normal range,
but the s-p53-Ab titer remained positive (224 U/ml).
Pathological findings of surgically resected specimens
showed stage T1b disease and no lymph node metastases.
After surgery, s-p53-Ab titers consistently decreased, with
no disease recurrence. Although the s-p53-Ab titer
remained positive even after 4 years, it decreased to 8.66,
3.59, 2.38, and 1.92 U/ml, 1, 2, 3, and 4 years after sur-
gery, respectively. Thus, monitoring perioperative changes
in s-p53-Ab titers proved useful for detecting the presence
of residual cancer cells in a patient with superficial
esophageal adenocarcinoma.
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Introduction

Overexpression of mutant p53 protein has been found to
induce serum p53 IgG antibodies (s-p53-Abs) in patients
with esophageal squamous cell carcinoma (SCC) [1, 2]
including stage I cancer [3]. Our previous report showed
that monitoring s-p53-Abs was useful for predicting tumor
recurrence in patients with esophageal SCC, possibly
because the antibody response is caused by the presence of
residual cancer cells [4]. Although several studies have
demonstrated the clinicopathological significance of s-p53-
Abs in patients with esophageal SCC [5-8] or gastric/colon
adenocarcinoma [9-12], there is little information about
the clinicopathological significance of the perioperative
s-p53-Ab titer in patients with esophageal adenocarcinoma
[13]. This case report follows the perioperative and long-
term changes in s-p53-Ab titers in a patient with esopha-
geal adenocarcinoma treated with neoadjuvant chemo-
therapy followed by radical surgery. To our knowledge,
this is the first case report to document the long-term
monitoring of s-p53-Ab titers for more than 4 years after
surgery in a patient with esophageal adenocarcinoma.

Case report

A 76-year-old man was referred to our hospital for inves-
tigation of dysphagia. Endoscopic examination showed a
circumferential tumor located in the lower esophagus
(Fig. 1a). A biopsy identified the tumor as a moderately
differentiated adenocarcinoma that was overexpressing
p53 protein (Fig. 1b). Upper gastrointestinal radiography
and computed tomography (CT) showed an 8-cm-long
semi-circumferential tumor (Fig. 1c). Positron emission
tomography (PET) and CT showed enlargement of the
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Fig. 1 a Endoscopic view, b p53 immunoreactivity in the biopsy
specimen, and ¢ esophagography showed lower thoracic esophageal
adenocarcinoma with p53 overexpression

Fig. 2 a Positron emission tomography and b computed tomography
showed lower thoracic esophageal cancer with #1 and #3 lymph node
metastases

peri-gastric lymph nodes (#1 and/or #3 according to the
Japanese Classification of Esophageal Cancer [14]) that
were positive according to the standard uptake values for
PET (Fig. 2a, b). The disease was diagnosed as clinical
stage III (T3N2MO).

Tests for serum tumor markers before treatment
revealed positivity for CA19-9 (205 IU/ml) and s-p53-Abs
(381 U/ml), and negativity for CEA, SCC-antigen, and
CYFRA21-1 (Fig. 3). The s-p53-Ab titers were assessed by
ELISA using a highly specific and quantitative p53 Abs
ELISA kit (MESACUP anti-p53 Test; Medical & Biolog-
ical Laboratories Co. Ltd.; Nagoya, Japan) with a cut-off
value of 1.3 U/ml [15]. He received three courses of neo-
adjuvant chemotherapy comprising 5 FU (800 mg/m?*/day,
given for 5 days) and cisplatin (80 mg/m*/day, given on
day 1). After chemotherapy, both the main tumor and the
metastatic lymph node had decreased in size (Fig. 2).
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Fig. 3 Changes in serum p53 antibody titers during chemotherapy
followed by surgery. The CA19-9 concentration decreased to within
the normal range after two courses of chemotherapy

Although the serum concentration of CA19-9 decreased to
within the normal range, the s-p53-Ab titer remained
positive at 224 U/ml (Fig. 3). We then performed subtotal
esophagectomy and two-field dissection of the mediastinal
and abdominal lymph nodes through a right thoracotomy.
This procedure was followed by reconstruction with a
gastric tube via the retrosternal route.

Examination of the surgically resected specimen
revealed viable adenocarcinoma located in Barrett’s
mucosa (Fig. 4). The pathological diagnosis was moder-
ately differentiated adenocarcinoma, CT-pT1b, SM3, 1y0,
vl, pIMO, pNO (n = 0/29), according to the Japanese
Classification of Esophageal Cancer [14]. The histologi-
cal assessment was grade la. Because Barrett’s mucosa
with neither atypia nor dysplasia was present in the
middle to lower esophagus, this adenocarcinoma
appeared to be associated with Barrett’s esophagus. Two
of five #3 lymph nodes showed fibrosis with foamy
macrophages, but no cancer cells were found in the
dissected lymph nodes. This finding indicated that the
metastatic cancer cells had completely disappeared fol-
lowing chemotherapy (Fig. 5).

After surgery, the patient’s s-p53-Ab titer decreased
consistently, with no transient increases, during the fol-
low-up period of 4 years, as follows: 8.66 U/ml after
1 year, 3.59 U/ml after 2 years, 2.38 U/ml after 3 years,
and 1.92 U/ml after 4 years. The CA19-9 value was
consistently negative after chemotherapy throughout the
follow-up period (Fig. 3). Although the s-p53-Ab titers
remained slightly positive even 4 years after radical
treatment, no sign of recurrence has been observed on
CT or PET to date.
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Fig. 4 Resected specimen
showing viable adenocarcinoma
(red line) located in Barrett’s
mucosa (blue line) (color figure
online)

e Vinbla adenccarcinoma
esmmn  Barrette mucosa

Ulcer with no viable
adenocarcinoma

Fig. 5 a Viable cancer cells in
the submucosal layer and

b strongly expressed p53
protein. ¢, d The dissected #3
lymph node was replaced by
fibrosis, with accumulation of
foam cells; no remaining
carcinoma was observed

Discussion

Serum tumor markers in cancer patients assist with estab-
lishing diagnosis, estimating prognosis, monitoring treat-
ment, and detecting tumor recurrence [6]. In the present
case, viable adenocarcinoma cells limited to the esophageal
submucosal layer were detected through surveillance of

s-p33-Abs. Because the specificity of this marker is greater
than 95 % [15], we believe that monitoring s-p53-Abs will
help to detect residual cancer cells and identify patients
who require further treatment. In our previous study,
patients whose s-p53-Ab titers did not decrease after
treatment had a significantly worse survival than those with
decreasing s-p53-Ab titers [4]. In the present case, the
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s-p53-Ab titer was consistently positive, even after con-
version to negativity for CA19-9. The most likely reason
that the CA19-9 level decreased to within the normal range
was because CA19-9 expression in adenocarcinoma is
associated with tumor load and nodal involvement [16].

Patients with advanced stage tumors frequently have
very high p53 antibody titers [7]. Because the present case
suggests that p53 antibody concentrations decrease gradu-
ally, patients with extremely high antibody titers will tend
to have detectable antibody concentrations for a long per-
iod. As the half-life of IgG antibodies is approximately
30 days, 1 month would not be sufficient for them to
become negative in patients with extremely high titers [4].
However, noting changes in s-p53-Ab titers 1 month after
surgery could still be helpful for predicting long-term
disease-free survival. In the present case, the rapid reduc-
tion in s-pS3-Ab titers after surgery might have indicated
complete clearance of residual cancer cells.

A significant association between s-p53-Abs and
molecular alterations in the p53 protein is evident [1-3].
Therefore, patients with extremely high s-pS3-Ab titers
are more likely to have tumors resistant to chemotherapy
and/or radiation therapy [17-19]. In the present case,
chemotherapy seemed to be effective, particularly on the
metastatic lymph nodes, and the changes in s-p53-Ab
titers precisely reflected the tumor response. A similar
treatment response was reported in patients who received
chemotherapy for colon adenocarcinoma [20]. Another
study revealed that 47 % of tumors had p53 mutations and
34 % had p53 protein overexpression in esophageal ade-
nocarcinoma [21]. As ELISA is quick and easy to use to
detect p53 alteration in cancer cells, perioperative moni-
toring of s-p53-Ab titers may prove useful for identifying
the presence of residual cancer cells and predicting long-
term surgical outcomes. Even after chemotherapy or
chemoradiotherapy, sero-positive patients may be good
candidates for treatment with adjuvant surgery. While
further studies are required to gain a more precise
understanding of the clinical implications of s-p53-Ab
titers in esophageal adenocarcinoma, this case shows that
monitoring changes in s-p53-Ab titers during chemother-
apy and/or surgery may be a useful tool for detecting
residual cancer cells.
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Abstract The aim of this review was to evaluate the
clinical significance of serum tumor markers, particularly
CEA, CA19-9, and CA72-4, in patients with gastric cancer.
A systematic literature search was performed using Pub-
Med/MEDLINE with the keywords “gastric cancer” and
“tumor marker,” to select 4,925 relevant reports published
before the end of November 2012. A total of 187 publi-
cations contained data for CEA and CA19-9, and 19 pub-
lications contained data related to all three tumor markers.
The positive rates were 21.1 % for CEA, 27.8 % for CA19-
9, and 30.0 % for CA72-4. These three markers were sig-
nificantly associated with tumor stage and patient survival.
Serum markers are not useful for early cancer, but they are
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useful for detecting recurrence and distant metastasis,
predicting patient survival, and monitoring after surgery.
Tumor marker monitoring may be useful for patients after
surgery because the positive conversion of tumor markers
usually occurs 2—-3 months before imaging abnormalities.
Among other tumor markers, alpha-fetoprotein (AFP) is
useful for detecting and predicting liver metastases.
Moreover, CA125 and sialyl Tn antigens (STN) are useful
for detecting peritoneal metastases. Although no prospec-
tive trial has yet been completed to evaluate the clinical
significance of these serum markers, this literature survey
suggests that combinations of CEA, CA19-9, and CA72-4
are the most effective ways for staging before surgery or
chemotherapy. In particular, monitoring tumor markers
that were elevated before surgery or chemotherapy could
be useful for detection of recurrence or evaluation of the
response.

Keywords CA19-9 - CA72-4 - CEA - Gastric cancer -
Serum tumor marker - Systematic review

Introduction

The Japanese Public Health Insurance System covers the
costs of monitoring patients with gastric cancer using
serum tumor markers. Nine types of serum markers are
officially certified for use in disease monitoring: carcino-
embryonic antigen (CEA) in the sialyl Lewis A group;
CA19-9 and CASO in the sialyl Lewis Tn group; STN and
CA72-4 in the mucin antigen group; and CA125, alpha-
fetoprotein (AFP), IAP, and TPA. Many studies have
demonstrated the clinical significance of each marker;
however, appropriate indications for serum tumor marker
monitoring remain unclear. The serum levels of CEA,
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