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Recently, several studies have revealed the usefulness of biomarkers to predict the

response to chemotherapy for pancreatic ductal adenocarcinoma (PDAC). Among them,

human antigen R (HuR) is reported as a powerful marker for response to gemcitabine

chemotherapy for PDAC. The present report describes a patient with PDAC who

underwent gemcitabine therapy before resection and after recurrence, and HuR

expression was examined at multiple stages. A 72-year-old man was diagnosed with

locally advanced unresectable PDAC invading the common hepatic artery. After 9

cycles of gemcitabine treatment, a computed tomography (CT) scan demonstrated a

partial response. He underwent distal pancreatectomy with portal vein resection. The

pathologic assessment for response to the chemotherapy was grade Ib by Evans’s

criteria, and HuR expression was high. Serum carbohydrate antigen 19-9 (CA19-9) level

rose rapidly at 4 months after the first resection. A CT scan and needle biopsy revealed a
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solitary recurrence in the abdominal wall, and HuR expression remained high. After 4

cycles of gemcitabine and S-1 combination therapy, a CT scan demonstrated a partial

response, and serum CA19-9 decreased. However, after 2 additional cycles of the

therapy, a CT scan demonstrated progressive disease, and serum CA19-9 increased

slightly. By laparotomy, an abdominal wall recurrence and multiple peritoneal

dissemination were found. HuR expression in the biopsy specimen obtained during

the laparotomy was decreased. Although gemcitabine therapy was reinitiated, the

disease progressed rapidly so the treatment was stopped. In this case, a correlation

between the acquisition of resistance to gemcitabine therapy and change in HuR

expression was demonstrated.
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Pancreatic ductal adenocarcinoma (PDAC) is
known for its aggressiveness and poor progno-

sis; it is the fourth leading cause of cancer-related
death in both men and women.1 PDAC is charac-
terized by a high propensity for local invasion,
distant metastasis, and limited response to chemo-
therapy.2,3

Gemcitabine is one of the current standard
chemotherapies in both metastatic and adjuvant
settings.4–6 However, its effect is far from being
acceptable. Tailor-made chemotherapy based on
evaluation of biomarkers is one of the most
important strategies for the improvement of the
prognosis of patients with PDAC. Several studies
have reported the utility of some biomarkers to
predict the response to gemcitabine-based chemo-
therapy for PDAC.7–9 Among them, human antigen
R (HuR) is reported as a powerful marker for
response to gemcitabine-based chemotherapy for
PDAC. Thus far, no study has evaluated the
response to gemcitabine by multiple assessments
of the expression of a predictive biomarker in the
same patient who received gemcitabine-based che-
motherapy for PDAC.

Case Report

A 72-year-old man presented with exacerbation of
diabetes mellitus at his local clinic and was
diagnosed with locally advanced unresectable
PDAC with invasion to the common hepatic artery.
Clinical course and changes in serum carbohydrate
antigen 19-9 (CA19-9) are shown in Fig. 1. The
patient received 9 cycles of gemcitabine at 800 mg/
m2/d intravenously on days 1, 8, and 15 every 4
weeks. Computed tomography (CT) scans and
positron emission tomography (PET) demonstrated
a partial response (Fig. 2). The tumor decreased

slightly in size, and the invasion to the common
hepatic artery had been disappeared. Then, he
visited our hospital for a consultation regarding
the surgical treatment for the PDAC, and distal
pancreatectomy with portal vein resection was
subsequently performed.

Macroscopically, the tumor was located in the
pancreatic body and was 1.2 cm in diameter.
Invasion to the portal vein and the celiac axis, and
metastasis to the regional lymph nodes were not
detected. The microscopic examination revealed that
some parts of the papillary adenocarcinoma had
degenerated and was surrounded by fibrous tissue,
which may have replaced the cancer cells that were
killed by the chemotherapy. The existing cancer cells
were approximately 0.7 cm in diameter. In total, 40%
of the cancer cells were ablated, and pathologic
assessment for response to the chemotherapy was
grade Ib by Evans’s criteria.10 HuR expression in the
tumor was high as assessed by immunohistochem-
istry of the resected specimen (Fig. 2).

We recommended adjuvant chemotherapy;
however, the patient chose only follow-up without
further treatment. Within 4 months after the first
resection, CA19-9 level rose rapidly from 24 to
181.6 U/mL. CT and PET scans revealed a solitary
recurrence in the abdominal wall. A specimen of
the recurrent lesion obtained by needle biopsy
was histopathologically diagnosed as an adeno-
carcinoma, and HuR expression was high (Fig. 3).
The patient subsequently received gemcitabine
and S-1 combination therapy (GS therapy); gemci-
tabine at 1000 mg/m2/d was administered intra-
venously on days 1 and 8 every 3 weeks, and S-1 at
50 mg/m2/d was given orally twice daily from
days 1 to 14.

After 4 cycles of GS therapy, a CT scan
demonstrated a partial response, and the level of
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serum CA19-9 decreased to 20.7 U/mL. However,
after 2 more cycles of GS therapy, a CT scan

demonstrated progressive disease and serum
CA19-9 slightly increased to 29.1 U/mL. One year
after the first resection, the tumor no longer
responded to the chemotherapy (Fig. 4). Thus,

local resection of the solitary recurrence was
planned. Unfortunately, we found that the ab-
dominal wall recurrence had invaded into the
mesenteric membrane and multiple peritoneal

dissemination were found by laparotomy. HuR
expression in a biopsy specimen of the abdominal
wall recurrence obtained during laparotomy was
low (Fig. 4). Although intravenous administration

of gemcitabine at 800 mg/m2/d on days 1, 8, and
15 every 4 weeks was reinitiated after the
operation, the disease progressed rapidly which
prompted the discontinuation of the therapy. In

deference to his wishes, the patient was trans-

ferred to another hospital to receive hyperthermia
therapy.

Discussion

PDAC is known for its aggressiveness and poor
prognosis. Surgical resection is the only curative
treatment option. Nevertheless, because of the late
presentation of the disease, only 15% to 20% of
patients are diagnosed early enough to be consid-
ered for potentially curative treatment.11 Even after
potentially curative surgery, the incidence of loco-
regional or distant recurrence is 80% or higher.
Curability by surgery alone appears to be sharply
limited.12 Chemotherapy plays an important role as
neoadjuvant, adjuvant, and palliative treatments. In
recent years, despite a larger selection of treatment
regimens for PDAC including FOLFIRINOX, nab-
paclitaxel, and S-1 as well as gemcitabine, the

Fig. 1 Clinical course and changes in

serum CA19-9. * Intensity of

immunohistochemistry of HuR. PR,

partial response; PD, progressive

disease.

Fig. 2 A CT scan showed the primary

PDAC in the pancreatic body before

distal pancreatectomy with portal vein

resection. The response to treatment was

grade Ib by Evans’s criteria, and both

cytoplasmic and nuclear HuR stainings

were strong.
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response is still far from satisfying.4–6,13 Therefore,
tailor-made chemotherapy based on evaluation of
biomarkers is one of the most important strategies
for the improvement of the clinical outcome and
prognosis of patients with PDAC. To our knowl-
edge, this is the first report that shows a correlation
between the acquisition of resistance to gemcitabine
therapy and the expression of HuR.

HuR, human equilibrative nucleoside transporter
1 (hENT1) and ribonucleotide reductase regulatory
subunit M1 (RRM1) have been suggested as
predictors of response to gemcitabine, which is
one of the key drugs for PDAC.7–9,11 The ubiquitous
RNA-binding protein (RBP), HuR, is involved in the
control of gene expression, mRNA stability and
translation, and cellular response to internal and
external signals.14 Through its post-transcriptional
effect by targeting mRNAs, HuR can alter the
cellular response to proliferative, stress, apoptotic,
differentiation, senescence, inflammatory, and im-
mune signals.11 Although HuR has never been
reported to be mutated in cancer, it has been
proposed to contribute to the tumorigenesis pro-
cess.15,16 High cytoplasmic expression of HuR
correlates with high-grade malignancy in some
cancers including breast, colon, and ovarian can-
cers.17–19 Meanwhile, Costantino et al showed that

HuR both targets and regulates the protein expres-
sion of deoxycytidine kinase (dCK), the key enzyme
involved in metabolizing the prodrug gemcitabine
into its active di- and triphosphate metabolites. They
showed that HuR status was a predictive biomarker
for response to gemcitabine in both cancer cell lines
and clinical outcomes.7,15

In our case, gemcitabine had some efficacy for 9
months before the first resection, and HuR expres-
sion level in the resected specimen was high.
Further, the abdominal wall recurrent lesion also
responded to gemcitabine-based chemotherapy for
4 months, and HuR expression level in the biopsy
specimen of the recurrent tumor was high as well.
Subsequently, the lesion developed resistance to
gemcitabine-based chemotherapy, and HuR expres-
sion level decreased. This progression of events
shows that HuR expression is correlated to the
efficacy of gemcitabine.

It is often observed clinically that a tumor that is
thought to respond to chemotherapy is in fact
nonresponsive and progressing.20 On this point, it
is very interesting that PDAC responded to gemci-
tabine, but acquired resistance to the chemotherapy,
and HuR expression corresponded to this process.
Thus, in terms of tailor-made chemotherapy, HuR
expression could contribute to the selection of the

Fig. 4 After 2 additional cycles of GS

therapy, the lesion progressed, and

serum CA19-9 slightly increased. A CT

scan showed the solitary recurrence

before exploratory surgery. Both

cytoplasmic and nuclear HuR stainings

in the lesions obtained by biopsy during

laparotomy were weak. Although

gemcitabine therapy for multiple

peritoneal dissemination was reinitiated,

the disease progressed rapidly.

Fig. 3 A CT scan showed the solitary

recurrence in the abdominal wall. The

specimen obtained by needle biopsy was

histopathologically diagnosed as an

adenocarcinoma, and both cytoplasmic

and nuclear HuR stainings were strong.

This lesion responded to the initial 4

cycles of gemcitabine and S-1

combination therapy (GS therapy).
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proper chemotherapy regimen for individual pa-
tients and facilitate the decision to change the
treatment regimen in the case of acquisition of drug
resistance.

In conclusion, we presented a case of PDAC that
underwent gemcitabine therapy before resection
and after recurrence, and HuR expression was
examined at multiple stages. In this case, a
correlation between the acquisition of resistance to
gemcitabine therapy and change in HuR expression
was demonstrated.
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