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Abstract

Clinical trial registration statement: The clinical trial was
registered in a clinical trial registry, NO. UMIN000023738.

AIM
To clarify the diagnostic performance of endocytoscopy
for differentiation between neoplastic and nonneoplastic colorectal diminutive polyps.

Informed consent statement: Written informed consent for the
procedures was obtained from all patients.
Conflict-of-interest statement: None.

METHODS
Patients who underwent endocytoscopy between
October and December 2016 at Sano Hospital were
prospectively recruited. When diminutive polyps (≤
5 mm) were detected, the lesions were evaluated
by endocytoscopy after being stained with 0.05%
crystal violet and 1% methylene blue. The diminutive

Data sharing statement: No additional data are available.
Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
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polyps were classified into five categories (EC 1a, 1b,
2, 3a, and 3b). Endoscopists were asked to take a
biopsy from any lesion diagnosed as EC1b (indicator
of hyperplastic polyp) or EC2 (indicator of adenoma).
We have assessed the diagnostic performance of
endocytoscopy for EC2 and EC1b lesions by comparison
with the histopathology of the biopsy specimen.

wjgnet.com/1948-5204/full/v10/i4/96.htm DOI: http://dx.doi.
org/10.4251/wjgo.v10.i4.96

INTRODUCTION
Colorectal cancer (CRC) is a major cause of morbidity
[1]
and mortality worldwide . Resection of adenomas with
colonoscopy has been shown to decrease the risk of
[2,3]
subsequent CRC and CRC-related death .
Technological advances in colonoscopy have now
made it possible to determine the histopathology of
colorectal polyps in vivo, which may potentially reduce
the cost of histopathological assessment of adenomas
and avoid unnecessary polypectomy for hyperplastic
[4]
polyps . The American Society for Gastrointestinal
Endoscopy (ASGE) has suggested key thresholds for
assessing the histology of diminutive polyps (≤ 5
mm) using endoscopic technology in the Preservation
and Incorporation of Valuable endoscopic Innovations
(PIVI) document. This specified an agreement rate of ≥
90% for assignment of post-polypectomy surveillance
intervals and a negative predictive value of ≥ 90% for
recto-sigmoid polyps with an adenomatous histology.
However, it has been difficult for endoscopic real-time
histologic assessment of diminutive polyps to meet the
PIVI criteria, except for high-confidence assessment
[5,6]
made by experts using narrow-band imaging (NBI) .
The single-Charge Coupled Device integrated-type
endocytoscope, which will be newly launched in early
2018 by Olympus Medical Systems Corporation (Tokyo,
Japan), is based on the technology of light contact
microscopy (Figure 1). It has ultra-high magnification
capability, allowing observation of both structural and
[7-10]
cellular atypia in vivo and in real time
. The diagnostic
accuracy of endocytoscopy for differentiating neoplastic
from non-neoplastic colorectal polyps has already been
[9-11]
reported to be 94.1%-100%
. A randomized study
of colorectal lesions larger or equal to 5mm in diameter
showed that the diagnostic accuracy of endocytoscopy
[11]
was not inferior to that of biopsy . Although it is
expected that endocytoscopy will eventually be used as
real-time histopathologic assessment, few studies have
examined its diagnostic performance for diminutive
polyps.
Therefore, we conducted the present prospective
study to clarify the diagnostic performance of endocytoscopy
for differentiating neoplastic from non-neoplastic diminutive
colorectal polyps.

RESULTS
A total of 39 patients with 63 diminutive polyps were
analyzed. All polyps were evaluated by endocytoscopy.
The mean polyp size was 3.3 ± 0.9 mm. Among
the 63 diminutive polyps, 60 were flat and 3 were
pedunculated. The mean time required for EC
observation, including the time for staining with
crystal violet and methylene blue, was 3.0 ± 1.9 min.
Histopathologic evaluation showed that 13 polyps were
hyperplastic and 50 were adenomas. The sensitivity,
specificity, accuracy, positive predictive value, and
negative predictive value of EC2 for adenoma compared
with EC1b for hyperplastic polyp were 98.0%, 92.3%,
96.8%, 98.0% and 92.3%, respectively. There
were only two cases of disagreement between the
endoscopic diagnosis made by endocytoscopy and the
corresponding histopathological diagnosis.
CONCLUSION
Endocytoscopy showed a high diagnostic performance
for differentiating between neoplastic and non-neoplastic
colorectal diminutive polyps, and therefore has the
potential to be used for “real-time histopathology”.
Key words: Endocytoscopy; Diagnostic performance;
Diminutive polyp; Endocytoscopic classification; Realtime histopathology
© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Single-Charge Coupled Device integrated
type endocytoscopy (OLYMPUS, Japan) is going to
be newly launched in 2018. Endocytoscopy with
approximately 500-fold magnification capability allows
us to observe both structural and cellular atypia in vivo ,
and is expected to be used as an optical biopsy. In our
prospective study, we aimed to clarify the diagnostic
performance of endocytoscopy in differentiating
neoplasia from non-neoplasia for colorectal diminutive
polyps ( ≤ 5 mm). The diagnostic performance of
endocytoscopy met the threshold of the Preservation
and Incorporation of Valuable endoscopic Innovations
statement for “resect-and-discard” and “diagnose-andleave” strategies.

MATERIALS AND METHODS
Patients

Utsumi T, Sano Y, Iwatate M, Sunakawa H, Teramoto A, Hirata
D, Hattori S, Sano W, Hasuike N, Ichikawa K, Fujimori T.
Prospective real-time evaluation of diagnostic performance using
endocytoscopy in differentiating neoplasia from non-neoplasia
for colorectal diminutive polyps (≤ 5 mm). World J Gastrointest
Oncol 2018; 10(4): 96-102 Available from: URL: http://www.

WJGO|www.wjgnet.com

Consecutive adult patients 20 years of age or older who
underwent total colonoscopy with an endocytoscope
between October and December 2016 in Sano Hospital
were enrolled in this study. The exclusion criteria were
as follows: (1) Patients with a history of inflammatory
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Figure 1 Technology of light contact microscopy, endocytoscope.

A

B

Figure 2 Typical images of endocytoscopic (EC) 1b and EC2. A: EC1b shows narrow serrated lumina and small roundish nuclei; B: EC2 shows slit-like smooth
lumina and uniform fusiform or roundish nuclei.

bowel disease, hereditary polyposis syndrome, or Lynch
syndrome; (2) patients with poor bowel preparation;
and(3) patients without diminutive polyps. Written
informed consent was obtained from all patients before
the examination. The study protocol was approved by
the institutional review board of Sano Hospital, Kobe,
Japan. The clinical trial was registered in a clinical trial
registry (UMIN 000023738).

was initially inadequate. Endoscopists were asked to
assign an endocytoscopic (EC) classification (1a, 1b,
[10]
2, 3a, and 3b) for each polyp after staining . The
EC classification was based on the morphology of the
lumina and the shape of nuclei in the lesions. EC1a
was assigned to indicate normal mucosa, EC1b for
hyperplastic polyp, EC2 for adenoma, and EC3a/3b for
cancer. When many diminutive polyps were detected,
only the first three were studied so as not to prolong
the examination unnecessarily. Any inflammatory
polyps were omitted from the study. When diminutive
polyps were classified as EC1b or EC2, biopsy was
performed (Figure 2). We then assessed the diagnostic
performance of the endocytoscopy for EC2 and
EC1b lesions by comparison with the corresponding
histopathology of the biopsy specimen.
The location, size and shape (Paris classification)
of all polyps and the examination time including dye
[13]
staining were recorded . The biopsy specimens
were diagnosed histopathologically by an experienced
gastrointestinal histopathologist (T.F) according to
the criteria of the World Health Organization without
[14]
endoscopic diagnosis . We prospectively evaluated
the diagnostic performance of endocytoscopy for
differentiating between neoplastic and non-neoplastic
polyps.

Methods

The procedures were performed by 6 endoscopists who
had extensive experience in magnifying colonoscopy
(> 1000 cases). All had only limited experience of
endocytoscopy before the study. We employed a
prototype endocytoscope (CF-Y0058-1) with capability
of approximately 500-fold magnification, which
had the same specifications as the one released
by Olympus, with a LUCERA video processor. We
used a distal attachment fitted to the tip of the
endocytoscope, which facilitated stable attachment to
the surface of the polyps in all cases. All diminutive
colorectal polyps were detected by white light imaging
and evaluated by endocytoscopy as follow. First, the
lesions were stained with 0.05% crystal violet and 1%
methylene blue for 30 seconds using a non-traumatic
[12]
tube . More dye was added if the staining of polyps

WJGO|www.wjgnet.com
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DISCUSSION

Table 1 Characteristics of the studied patients and resected
polyps
Total patients, n

In this study, endocytoscopy achieved a high diag
nostic performance for differentiating neoplastic from
non-neoplastic diminutive colorectal polyps. To our
knowledge, this is the first prospective study to have
evaluated the performance of endocytoscopy for
diminutive polyps in real time.
The diagnostic performance of endocytoscopy for
diminutive polyps met the PIVI criteria for assessment
of histology. A meta-analysis of studies that had
evaluated image-enhanced endoscopy techniques such
as NBI, i-SCAN, and Fuji Intelligent Chromo Endoscopy
concluded that the diagnostic performance of NBI met
the threshold only when assessments could be made
[6]
with high confidence . The rate of high confidence for
NBI-based diagnosis without magnification is reported
[4,15,16]
to range from 75% to 80%
. Endocytoscopy was
able to achieve a high diagnostic performance for all
diminutive colorectal polyps regardless of confidence
level.
However, the diagnostic performance in our present
study tended to be slightly lower than that in previous
[9,10]
studies of endocytoscopy
. There are several possible
reasons for this difference. First, although some previous
studies using endocytoscopy demonstrated a diagnostic
accuracy of almost 100% in differentiating neoplasia
from non-neoplasia, most of the polyps analyzed were
small (6-9 mm) or large (≥ 10 mm). It is generally
more difficult to diagnose diminutive polyps accurately
than in the case for small or large polyps because any
neoplastic changes in the former are expected to be
minimal. Second, some earlier studies excluded lesions
that were not imaged well by endocytoscopy. In order to
obtain a fully magnified image with an endocytoscope,
the scope should physically be in contact to the lesion.
Factors including colonic peristalsis, movement due
to breathing and heartbeat often make it difficult to
obtain evaluable images using endocytoscopy. Kudo et
[10]
al
reported that endocytoscopy yielded sufficiently
clear images in 95.5% of the cases they studied. These
factors also need to be considered when discussing the
diagnostic performance of endoscopic instruments.
In the present study, there were two cases of
disagreement between the EC diagnosis and the
histopathological diagnosis made by biopsy. We
investigated the causes of disagreement in these
two cases. In one of them, although the endoscopist
diagnosed the polyp as EC1b, the pictures taken
suggested that it should have been diagnosed as EC2
(Figure 3). This suggests the need for more experience
with real-time evaluation of 500-fold magnification
images for assessment of cellular and nuclear
morphology. In the other case, the polyp had a shallow
depressed area on its surface, and the EC diagnosis of
EC2 was based on the features in this depressed area.
Histopathologic evaluation demonstrated a hyperplastic
polyp, but a section of the pathology specimen revealed

39

Male/female
Age (mean ± SD, yr)
Polyps, n
Size (mean ± SD, mm)
Location, right/left
Shape, protruding/flat/depressed
Histopathology
Hyperplastic polyp
Adenoma

23/16
65.8 ± 13.1
63
3.3 ± 0.9
33/30
3/60/0
13
50

Table 2 Diagnostic performance of endocytoscopy for
differentiating adenoma from hyperplastic polyp among
diminutive colorectal polyps
EC classification
EC 1b
EC 2

Hyperplastic polyp

Adenoma

n

n

12
1

1
49

Sensitivity 98.0% (95%CI: 89.3%-99.9%); Specificity 92.3% (95%CI:
64.0%-99.8%); Accuracy 96.8% (95%CI: 89.0%-99.6%); Positive predictive
value 98.0% (95%CI: 89.3%-99.9%); Negative predictive value 92.3%
(95%CI: 64.0%-99.8%). EC: Endocytoscopic.

Statistical analysis

Continuous variables are expressed as mean ± SD. In
this study, the 95% confidence interval (95%CI) for
diagnostic performance was calculated.

RESULTS
During the study period, 71 patients underwent total
colonoscopy using an endocytoscope. Among these
patients, 4 with a history of ulcerative colitis, 3 with
poor bowel preparation, and 25 without diminutive
polyps were excluded, leaving a total of 39 patients
with 63 diminutive polyps for analysis. Table 1
shows the characteristics of the eligible patients and
resected polyps. All eligible polyps were evaluated
by endocytoscopy. The mean polyp size was 3.3 ±
0.9 mm. Among the 63 diminutive polyps, 60 were
flat and 3 were pedunculated. The mean duration of
EC observation, including the time taken for staining
with crystal violet and methylene blue, was 3.0 ± 1.9
min. The relationship between endoscopic diagnosis
using the EC classification and pathological diagnosis
of colorectal diminutive polyps in terms of the ability
to differentiate between adenoma and hyperplastic
polyp is shown in Table 2. The sensitivity, specificity,
accuracy, positive predictive value, and negative
predictive value of EC2 for adenoma compared with
EC1b for hyperplastic polyp were 98.0%, 92.3%,
96.8%, 98.0% and 92.3%, respectively. There were
two cases of disagreement between the endoscopic and
histopathological diagnoses.
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A

B

C

D

Figure 3 A case of disagreement between endocytoscopic (EC) 1b diagnosis and histopathologic diagnosis (adenoma). A: Flat-type lesion (0-IIa) 3 mm in
size; B: The polyp was located in the sigmoid colon. The EC images showed slit-like smooth lumina; C: The EC images showed roundish lumina; D: The nuclei were
not clear due to inadequate staining. An endoscopist diagnosed the polyp as EC1b. Histologic examination revealed an adenomatous polyp.

A

B

C

Figure 4 A case of disagreement between endocytoscopic (EC) 2 diagnosis and histopathologic diagnosis (hyperplastic polyp). A: Flat-type lesion
(0-IIa) with a shallow depressed area, 3 mm in size; B: The polyp was located in the transverse colon. Endoscopic imaging in the shallow depressed area showed
typical EC2 features with slit-like smooth lumina and uniform fusiform and roundish nuclei; C: The polyp was diagnosed as EC2. Histologic examination revealed a
hyperplastic polyp without a depressed area.
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performance of endocytoscopy for EC2 (indicator of adenoma) and EC1b
(indicator of hyperplastic polyp) lesions by comparison with the histopathology
of the biopsy specimen.

no depressed area (Figure 4). We speculate that this
discrepancy resulted from inadequate resection of
the biopsy specimen, which did not provide the part
showing adenomatous change.
Because endocytoscopy has a high diagnostic
performance for diminutive polyps, it is applicable as a
means of assessing real-time histopathology. However,
to justify the clinical application of endocytoscopy,
clarification of its disadvantages is essential. In the
present study, it took approximately 3 min to observe
each lesion, including the time required for staining. For
this reason, it is not realistic to carry out endocytoscopy
for all lesions when many polyps were detected. Solving
this problem represents a significant challenge.
This study had some limitations. First, because
we were using a prototype endocytoscope that was
available to our institute for only a limited period,
the number of samples was too small. Second, this
study was performed at a single community-based
hospital. Additional multicenter studies will be needed
to confirm the present results. Third, all colonoscopists
who performed endocytoscopy had enough experience
of magnifying colonoscopy. The assessment during
colonoscopy is a different experience from evaluations
of only endoscopic still images. Endoscopists are
required to obtain clear evaluable images in a colonic
environment that is moving or contains remnant stool
[17,18]
material
. It remains to be examined whether nonexperts in magnifying endoscopy can deliver highly
reliable diagnoses using endocytoscopy.
We conclude from this study that endocytoscopy
can achieve high diagnostic performance in terms of
differentiating neoplastic from non-neoplastic diminutive
colorectal polyps. Real-time histopathologic assessment
by endocytoscopy in vivo has the potential to replace
the conventional diagnosis by histopathologists in vitro.

Research results

A total of 39 patients with 63 diminutive polyps were analyzed. The accuracy
and negative predictive value of EC2 for adenoma compared with EC1b
for hyperplastic polyp were 98.0% and 92.3%. Endocytoscopy showed a
high diagnostic performance for differentiating between neoplastic and nonneoplastic colorectal diminutive polyps. However, because endocytoscope was
available to our institute for only a limited period, the number of samples was
small.

Research conclusions

The diagnostic performance of endocytoscopy for colorectal diminutive polyps
met the PIVI criteria for assessment of histology.

Research perspectives

Real-time histopathologic assessment by endocytoscopy has the potential to
save histopathological diagnosis. Additional multicenter studies are needed to
confirm our result.
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Abstract
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Pancreatic acinar cell carcinoma (PACC) is a rare cancer.
When the tumor is metastatic, few therapeutic options
are available. Precision medicine using next-generation
sequencing is defined by the administration of drugs
based on the tumor genetic mutations. The usage of
precision medicine for finding new therapeutic options
for rare cancers is an emerging field. We have reported
here the case of a patient bearing a multitreated
metastatic PACC. This patient underwent somatic and
constitutional exome analyses. The analyses revealed in
the liver metastasis an amplification of the EGFR gene.
Accordingly, the patient was treated with off-label
usage of panitumumab. We observed rapid response
with necrosis of the liver metastasis, while no efficacy
was observed in the primary tumor. An exome analysis
of the primary tumor revealed amplification of HER2
and MET with EGFR amplification. Such amplifications
are known as a resistance mechanism to antiEGFR
therapy. Our results suggest that exome analysis may
be helpful to highlight targets in rare cancers, such
as PACC. EGFR amplification in this pathology should
be determined and could be used as a biomarker to
propose antiEGFR therapy.
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revealed a tumor with large area of fibrous stroma.
Acinar architecture was observed with pyramidal-shaped
cells surrounding small lumina. The malignant cells were
monomorph, with round nuclei and prominent nucleoli
having eosinophil cytoplasm. Immunohistochemically,
expression of EMA, cytokeratin 7 and absence of WT1,
synaptophysin, and chromogranin A markers were
shown. Ki67 was expressed in 30% of the tumor nuclei.
The diagnosis of metastatic acinar cell pancreatic cancer
was given.
The patient received four cycles of FOLFIRINOX,
which resulted in tumor progression, and then two
cycles of gemcitabine plus nabpaclitaxel, again with
tumor progression. The patient was included in the
EXOMA trial (NCT02840604). A biopsy of a liver
metastasis was performed with a blood withdraw.
Then, the patient benefited from somatic and
constitutive exome sequencing. The tumor mutational
burden was 410 mutations. We limited our analysis
to a set of 324 genes, selected due to their roles in
prediction of response or resistance to therapy or their
associations with cancer predisposition. Our gene list
was inspired from the recently published gene list of
the MD Anderson Cancer Center used for clinical trial of
[8]
precision medicine .
We observed an unknown mutation in the CUL2
and PBRM1 genes. PBRM1 encodes a tumor suppressor
and component of the SWI/SNF chromatin protein
complex. Inactivating mutations of PBRM1 are
[9]
frequently found in renal tissues . CUL2 is a cullin
protein. Cullins are associated with RING proteins and
ubiquitin E3 ligases. This complex regulates various
cellular processes, including proliferation, differentiation
and apoptosis. Loss of PBRM1 activity is also associated
with chromosomal instability, due to inability to promote
[10]
cohesion . Because of the presence of PBRM1
mutation, we searched for chromosomal instability
using TITAN software. Titan is a Python/R package for
analyzing subclonal copy number alterations and loss of
heterozygosity in whole genome and exome sequencing
[11]
of tumors .
We observed a ploidy near 3, where 21 chromosomal
fragments of more than 10 mB were amplified and
4 chromosomal segments of more than 10 mB were
deleted. The number of clones in this tumor was one.
Interestingly, we observed a large chromosome 7
amplification containing the EGFR gene locus, resulting
in the presence of three copies of the EGFR gene (Figure
1A). Extensive analysis of the amplifications revealed
that only EGFR but not MET (Figure 1A) nor ERBB2
(Figure 1B) were amplified. Based on this observation,
antiEGFR (panitumumab) treatment was given.
At 2 wk after the first injection, we observed clinical
improvement for the patients, with 2 kg weight gain
and disappearance of liver pain. After two cycles of
chemotherapy, we observed a dissociated response
with complete necrosis of the liver metastasis, which
was tested for exome analysis (Figure 2A and B). In

Core tip: The role of genetic profiling for therapy of
rare cancer for precision medicine is currently under
investigation. This case report reports, for the first time,
that pancreatic acinar cell carcinoma could benefit from
precision medicine and that EGFR gene amplification
could be targetable by antiEGFR monoclonal antibody
in this pathology.
Richard C, Niogret J, Boidot R, Ghiringhelli F. EGFR
amplification induces sensitivity to antiEGFR therapy in
pancreatic acinar cell carcinoma. World J Gastrointest Oncol
2018; 10(4): 103-107 Available from: URL: http://www.
wjgnet.com/1948-5204/full/v10/i4/103.htm DOI: http://dx.doi.
org/10.4251/wjgo.v10.i4.103

INTRODUCTION
Pancreatic acinar cell carcinoma is a rare cancer. This
cancer accounts for about 1% of all cases of pancreatic
cancers. Patients at diagnosis often present a large
tumor with distant metastases in the liver or in other
[1]
organs . No standard treatments have been proposed
in metastatic settings.
Despite the absence of response to chemotherapy,
a recent publication suggested that the prognosis of
pancreatic acinar cell carcinoma could be better than
[2]
classical pancreatic ductal adenocarcinoma . Another
[3]
report described 112 cases of pancreatic acinar cell
carcinoma. Eighty-eight patients underwent surgical
resection. The overall survival rate was 43.9% at 5
years and the median overall survival was 41 mo.
However, for unresectable pancreatic acinar cell
carcinoma we found several studies describing the
usage of chemotherapy for treatment of pancreatic
[1,4-7]
ductal adenocarcinoma
. However, due to small
sample sizes, the level of evidence is limited. Recent
advances in genetic testing have revealed that
pancreatic acinar cell carcinoma could have genetic
mutation that could be targetable in 30% of cases.
Here, we provide the first report (to our knowledge) of
an EGFR amplification in a metastatic pancreatic acinar
cell carcinoma, with exceptional and rapid response only
in metastases harboring only EGFR amplification.

CASE REPORT
A 54-year-old man with past history of nephroblastoma
at young age that had been treated by surgery and
chemotherapy presented with diarrhea associated with
important low weight of 10 kg. On June 2017, a CT scan
revealed two liver metastases and voluminous mass in
the head of the pancreas, without compression of the
biliary tract or duodenum. The patient benefited from
pancreatic biopsy upon endoscopic ultrasound. Histology
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Figure 1 Representation of chromosomal amplification and deletion in chromosomes 7 (A, C) and 17 (B, D) in the primary tumor (C, D) and the liver
metastasis (A, B). Portions in red are amplified, portions in blue are deleted and portions in green are diploid. Genes of interest are indicated by a red arrow.

contrast, we did not observe any changes in the tumor
characteristics of the primary tumor (Figure 2C and D).
A second exome analysis was performed on the primary
tumor. Interestingly, we observed in this tumor EGFR
amplification but concomitant amplification of ERBB2
and Met loci (Figure 1C and D), suggesting the presence
of an intrinsic tumor resistance mechanism to antiEGFR
therapy.
The primary tumor contained two clones, including
one with strong similarly to the liver metastatic one,
suggesting that only one clone was at the origin of the
metastasis process.

pancreatic acinar cell carcinoma. Only a study of
23 cases of pancreatic acinar cell carcinoma was
extensively characterized by exome sequencing
fluorescence in situ hybridization and microsatellite
[14]
instability analysis . This study underlined some
mutations that could be targetable, such as those
in genes coding for members of the Fanconi anemia
pathway and mutations in genes such as BRCA2,
PALB2, BAP1, ATM, BRAF and JAK1. Such mutations
could be targetable by PARP inhibitors, BRAF inhibitors
and JAK1 inhibitors respectively. However, we did not
observe any mutations in these genes in our patient.
Pancreatic acinar cell carcinoma presents frequently
with a large number of chromosomal alterations
and a major intratumoral heterogeneity. These
data suggest that these tumors are chromosomally
[15]
unstable , although the mechanism(s) which explain
chromosomal instability is(are) unclear. We could
suspect that it may explain its aggressive behavior and
[16]
resistance to therapy . In this report, the presence of
PBRM1 mutation, which is classically associated with
chromosomal instability, could explain this instability.
Such instability should induce some amplification of
oncogenes that could be targetable. In this case, the
liver metastasis presented amplification of EGFR, which
could be oncogenic but also a target for antiEGFR
therapy.
Efficacy of antiEGFR therapy is restrained by the

DISCUSSION
Pancreatic acinar cell carcinoma is a rare disease of
the pancreas. This is a tumor with poor prognosis, like
ductal adenocarcinoma. The mean survival is around 2
[12,13]
years and the 3-year survival rate is about 25%
.
Because of the rarity of the disease, few trials address
the therapeutic strategy to treat metastatic pancreatic
acinar cell carcinoma. Classically, these tumors are
considered as chemoresistant ones. Patients are
treated with first-line therapy, like pancreatic ductal
adenocarcinoma, and then proposed for palliative care.
In contrast to ductal adenocarcinoma of the
pancreas, we have little information on the underlying
genetic alterations that dictate the development of
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Figure 2 Primary tumor and liver metastasis response to FOLFIRI plus panitumumab. A and B: CT scan axial images of liver metastasis at baseline and 4 wk of
therapy; C and D: Axial images of at primary pancreatic tumor at baseline and 4 wk of therapy. Lesions are indicated by a arrow.
[17]

tumor heterogeneity, which could explain dissociated
response.

presence of KRAS-NRAS mutations . However, none
of the pancreatic acinar cell carcinomas had KRAS
mutation in previous series, in contrast to ductal
[18-20]
adenocarcinomas
.
Accordingly, we did not detect mutation either on
KRAS or on NRAS in our patient. We observed, for
the first time, amplification in the EGFR locus in a
pancreatic acinar cell carcinoma. In colorectal cancer,
EGFR amplification was previously described as a
[21,22]
biomarker associated with antiEGFR efficacy
. The
presence of a dissociation response between liver
metastasis and primary tumor suggest the presence
of a clonal heterogeneity between the two tumor sites,
confirmed by our bioinformatic analysis of copy number
alterations. Indeed, this analysis underlined that the
primary tumor contained two clones, while the liver
metastasis contained only the antiEGFR-sensitive clone.
The mechanism of resistance to antiEGFR therapy is
pleiotropic and includes presence of KRAS and NRAS
mutations, PIK3CA and PTEN alterations, mutation
in the extracellular domain of EGFR, HER2 and MET
amplification 16. The presence of both HER2 and
MET amplifications gave strong rational to explain the
resistance of the primary tumor to antiEGFR therapy.
Together, this report provides the first description
of a major and rapid response of pancreatic acinar
cell carcinoma to antiEGFR therapy related to EGFR
amplification. This report also gives rationale to
perform multiple biopsies or liquid biopsy to address
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HIGHLIGHTS
ARTICLE
Case characteristics

A pancreatic cancer with liver metastasis.

Clinical diagnosis

Amplification of the EGFR gene is targetable in pancreatic acinar carcinoma.

Differential diagnosis

Histology and molecular biology are required for the diagnosis.

Laboratory diagnosis

Genetic testing provides information on targetable tumor mutation.

Imaging diagnosis

Computed tomography scan underlines liver metastasis necrosis.

Treatment

The patient was treated with off-label usage of panitumumab.

Term explanation

This is the first report of EGFR amplification in acinar cell pancreatic cancer,
and the first report of panitumumab efficacy in such disease.

Experiences and lessons

Our findings suggest that exome analysis may be a helpful tool to highlight
targets in rare cancers, such as pancreatic acinar cell carcinoma. EGFR
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amplification in this pathology should be determined and could be used as
biomarker to propose antiEGFR therapy.

12

REFERENCES
1

2

3

4

5

6

7

8

9
10

11

13

Lowery MA, Klimstra DS, Shia J, Yu KH, Allen PJ, Brennan MF,
O’Reilly EM. Acinar cell carcinoma of the pancreas: new genetic
and treatment insights into a rare malignancy. Oncologist 2001; 16:
1714-1720 [PMID: 22042785 DOI: 10.1634/theoncologist.2011-0231]
Schmidt CM, Matos JM, Bentrem DJ, Talamonti MS, Lillemoe KD,
Bilimoria KY. Acinar cell carcinoma of the pancreas in the United
States: prognostic factors and comparison to ductal adenocarcinoma.
J Gastrointest Surg 2008; 12: 2078-2086 [PMID: 18836784 DOI:
10.1007/s11605-008-0705-6]
Kitagami H, Kondo S, Hirano S, Kawakami H, Egawa S, Tanaka
M. Acinar cell carcinoma of the pancreas: clinical analysis of
115 patients from Pancreatic Cancer Registry of Japan Pancreas
Society. Pancreas 2007; 35: 42-46 [PMID: 17575544 DOI: 10.1097/
mpa.0b013e31804bfbd3]
Seki Y, Okusaka T, Ikeda M, Morizane C, Ueno H. Four cases of
pancreatic acinar cell carcinoma treated with gemcitabine or S-1 as a
single agent. Jpn J Clin Oncol 2009; 39: 751-755 [PMID: 19666905
DOI: 10.1093/jjco/hyp085]
Holen KD, Klimstra DS, Hummer A, Gonen M, Conlon K,
Brennan M, Saltz LB. Clinical characteristics and outcomes from
an institutional series of acinar cell carcinoma of the pancreas and
related tumors. J Clin Oncol 2002; 20: 4673-4678 [PMID: 12488412
DOI: 10.1200/jco.2002.02.005]
Lee JL, Kim TW, Chang HM, Lee SK, Kim MH, Kang YK, Kim
JS, Kim JH. Locally advanced acinar cell carcinoma of the pancreas
successfully treated by capecitabine and concurrent radiotherapy:
report of two cases. Pancreas 2003; 27: e18-e22 [PMID: 12826914]
Yoo C, Kim BJ, Kim KP, Lee JL, Kim TW, Ryoo BY, Chang
HM. Efficacy of Chemotherapy in Patients with Unresectable or
Metastatic Pancreatic Acinar Cell Carcinoma: Potentially Improved
Efficacy with Oxaliplatin-Containing Regimen. Cancer Res Treat
2017; 49: 759-765 [PMID: 27857025 DOI: 10.4143/crt.2016.371]
Gong J, Cho M, Sy M, Salgia R, Fakih M. Molecular profiling of
metastatic colorectal tumors using next-generation sequencing: a
single-institution experience. Oncotarget 2017; 8: 42198-42213
[PMID: 28178681 DOI: 10.1158/0008-5472.CAN-15-3043.]
Brugarolas J. PBRM1 and BAP1 as novel targets for renal cell
carcinoma. Cancer J 2013; 19: 324-332 [PMID: 23867514 DOI:
10.1097/PPO.0b013e3182a102d1]
Brownlee PM, Chambers AL, Cloney R, Bianchi A, Downs JA.
BAF180 promotes cohesion and prevents genome instability and
aneuploidy. Cell Rep 2014; 6: 973-981 [PMID: 24613357 DOI:
10.1016/j.celrep.2014.02.012]
Ha G, Roth A, Khattra J, Ho J, Yap D, Prentice LM, Melnyk N,
McPherson A, Bashashati A, Laks E, Biele J, Ding J, Le A, Rosner J,
Shumansky K, Marra MA, Gilks CB, Huntsman DG, McAlpine JN,
Aparicio S, Shah SP. TITAN: inference of copy number architectures
in clonal cell populations from tumor whole-genome sequence data.

14

15
16

17

18
19

20

21

22

Genome Res 2014; 24: 1881-1893 [PMID: 25060187 DOI: 10.1101/
gr.180281.114]
Klimstra DS, Heffess CS, Oertel JE, Rosai J. Acinar cell carcinoma
of the pancreas. A clinicopathologic study of 28 cases. Am J Surg
Pathol 1992; 16: 815-837 [PMID: 1384374]
La Rosa S, Adsay V, Albarello L, Asioli S, Casnedi S, Franzi F,
Marando A, Notohara K, Sessa F, Vanoli A, Zhang L, Capella C.
Clinicopathologic study of 62 acinar cell carcinomas of the pancreas:
insights into the morphology and immunophenotype and search for
prognostic markers. Am J Surg Pathol 2012; 36: 1782-1795 [PMID:
23026929 DOI: 10.1097/PAS.0b013e318263209d]
Jiao Y, Yonescu R, Offerhaus GJ, Klimstra DS, Maitra A, Eshleman
JR, Herman JG, Poh W, Pelosof L, Wolfgang CL, Vogelstein B,
Kinzler KW, Hruban RH, Papadopoulos N, Wood LD. Whole-exome
sequencing of pancreatic neoplasms with acinar differentiation.
J Pathol 2014; 232: 428-435 [PMID: 24293293 DOI: 10.1002/
path.4310]
Wood LD, Klimstra DS. Pathology and genetics of pancreatic
neoplasms with acinar differentiation. Semin Diagn Pathol 2014; 31:
491-497 [PMID: 25441307 DOI: 10.1053/j.semdp.2014.08.003]
Butturini G, Pisano M, Scarpa A, D’Onofrio M, Auriemma A, Bassi
C. Aggressive approach to acinar cell carcinoma of the pancreas: a
single-institution experience and a literature review. Langenbecks
Arch Surg 2011; 396: 363-369 [PMID: 20803029 DOI: 10.1007/
s00423-010-0706-2]
Misale S, Di Nicolantonio F, Sartore-Bianchi A, Siena S, Bardelli
A. Resistance to anti-EGFR therapy in colorectal cancer: from
heterogeneity to convergent evolution. Cancer Discov 2014; 4:
1269-1280 [PMID: 25293556 DOI: 10.1158/2159-8290.cd-14-0462]
Terhune PG, Heffess CS, Longnecker DS. Only wild-type c-Ki-ras
codons 12, 13, and 61 in human pancreatic acinar cell carcinomas.
Mol Carcinog 1994; 10: 110-114 [PMID: 8031464]
Hoorens A, Lemoine NR, McLellan E, Morohoshi T, Kamisawa
T, Heitz PU, Stamm B, Rüschoff J, Wiedenmann B, Klöppel G.
Pancreatic acinar cell carcinoma. An analysis of cell lineage markers,
p53 expression, and Ki-ras mutation. Am J Pathol 1993; 143:
685-698 [PMID: 8362971]
Abraham SC, Wu TT, Hruban RH, Lee JH, Yeo CJ, Conlon
K, Brennan M, Cameron JL, Klimstra DS. Genetic and
immunohistochemical analysis of pancreatic acinar cell carcinoma:
frequent allelic loss on chromosome 11p and alterations in the
APC/beta-catenin pathway. Am J Pathol 2002; 160: 953-962 [PMID:
11891193]
Khan SA, Zeng Z, Shia J, Paty PB. EGFR Gene Amplification
and KRAS Mutation Predict Response to Combination Targeted
Therapy in Metastatic Colorectal Cancer. Pathol Oncol Res 2017;
23: 673-677 [PMID: 28025786 DOI: 10.1007/s12253-016-0166-2]
Laurent-Puig P, Cayre A, Manceau G, Buc E, Bachet JB, Lecomte
T, Rougier P, Lievre A, Landi B, Boige V, Ducreux M, Ychou M,
Bibeau F, Bouché O, Reid J, Stone S, Penault-Llorca F. Analysis
of PTEN, BRAF, and EGFR status in determining benefit from
cetuximab therapy in wild-type KRAS metastatic colon cancer. J
Clin Oncol 2009; 27: 5924-5930 [PMID: 19884556 DOI: 10.1200/
jco.2008.21.6796]
P- Reviewer: Bramhall S, Tanabe S S- Editor: Cui LJ
L- Editor: Filipodia E- Editor: Wang CH

WJGO|www.wjgnet.com

107

April 15, 2018|Volume 10|Issue 4|

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http://www.wjgnet.com

© 2018 Baishideng Publishing Group Inc. All rights reserved.

