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Objective: The combination chemotherapy consisting of cisplatin and etoposide, one of the
standard regimens for small cell lung cancer, has been widely used to treat extrapulmonary
poorly differentiated neuroendocrine carcinomas. However, there were no prior reports limited
to the hepatobiliary tract and pancreas as the primary sites.

Methods: We reviewed the cases in our database from October 1995 to January 2009 and
retrospectively examined the clinical data of patients, with unresectable or recurrent poorly dif-
ferentiated neuroendocrine carcinoma arising from the hepatobiliary tract and pancreas, who
received combination chemotherapy with cisplatin and etoposide as the first-line treatment.
The chemotherapy regimen consisted of cisplatin 80 mg/m? given intravenously on day 1 and
etoposide 100 mg/m? intravenously on days 1—3, repeated every 3—4 weeks.

Results: Twenty-one patients were treated with the above regimen of cisplatin and etopo-
side combination chemotherapy. The primary tumor site was the liver in 2 patients, gallblad-
der in 8 patients, pancreas in 10 patients and ampulla of Vater in 1 patient. Although no
complete responses were obtained, three patients had partial responses, resulting in an
overall response rate of 14%. Median progression-free survival was 1.8 months, and
median overall survival was 5.8 months. The major adverse events were myelosuppression
and gastrointestinal toxicities, with Grade 3 or 4 neutropenia (90%), nausea (33%) and
anorexia (24%).

Conclusions: Cisplatin and etoposide combination as the first-line chemotherapy for hepa-
tobiliary or pancreatic poorly differentiated neuroendocrine carcinoma had only marginal
antitumor activity and relatively severe toxicity compared with previous studies on extrapul-
monary poorly differentiated neuroendocrine carcinoma treated with the same regimen.
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No standard treatment for unresectable extrapulmonary

INTRODUCTION

Neuroendocrine tumors are rare tumors that exhibit a variety
of morphologic, functional and behavioral characteristics (1).
The aggressiveness of these tumors varies greatly depending
on the histological degree of differentiation, from
well-differentiated neuroendocrine tumors to poorly differen-
tiated neuroendocrine carcinomas (PD-NECs).

PD-NECs has been established yet. However, combined che-
motherapy with cisplatin and etoposide, one of the standard
regimens employed for the treatment of small cell lung
cancer (SCLC), has been used widely for the treatment of
extrapulmonary PD-NECs, because the genetic, pathological
and clinical features of PD-NECs overlap with those of
SCLC (2—6). The previous reports, in general, refer to a

© The Author (2010). Published by Oxford University Press. All rights reserved.

¥20z Mdy 61 uo 1sanb Aq 202£Z8/€ L E//0F/81911e/00([/woo dno-olwspeoe//:sdiy wolj pspeojumoq



314 CDDP/ETOP for hepatobiliary pancreatic PD-NEC

wide variety of extrapulmonary sites of origin of the primary
tumors, partly because the rarity of the disease precludes
clinical studies devoted to each individual primary origin of
the tumors. Thus, there have been no prior reports of treat-
ment limited to neuroendocrine tumors arising from the
hepatobiliary and pancreatic region as primary sites.

It is well established that adenocarcinomas arising from
the hepatobiliary tract or pancreas have a worse prognosis
when compared with that of gastric or colorectal adenocarci-
nomas, despite the histologies being similar. It remains to be
determined whether these tumors of different primary
origins can be included within the same group for treatment.

Therefore, it has not yet been clarified whether combined
chemotherapy with cisplatin and etoposide might be as
effective against hepatobiliary and pancreatic PD-NECs as it
is for miscellaneous extrapulmonary PD-NECs. We report
our experience of combined chemotherapy with cisplatin and
etoposide as the first-line chemotherapy for patients with
unresectable or recurrent PD-NECs, focusing on the tumors
arising from the hepatobiliary tract and pancreas.

PATIENTS AND METHODS

PATIENTS

Between October 1995 and January 2009, in total, 25
patients with PD-NEC arising from the hepatobiliary tract
and pancreas were treated at the National Cancer Center
Hospital, Tokyo, Japan. Of these 25 patients, 21 received the
combination of cisplatin and etoposide as the first-line che-
motherapy. Before the chemotherapy, tumor specimen
obtained by a fine-needle biopsy or a surgical resection was
pathologically diagnosed as PD-NECs according to the
WHO classification (7,8). Typically, tumor tissue showed a
dense proliferation of round or polygonal tumor cells with
hyperchromatic nuclei and pale to eosinophilic granular
cytoplasm, arranged in sheets, nests and cords. Extensive
necrosis and mitotic figures were frequently observed.
Immunohistochemically, the tumor cells expressed endocrine
markers, such as chromogranin A, synaptophysin, neuron-
specific enolase (NSE) and/or CD56. A Ki-67 proliferation
index >15% was documented in the 21 patients receiving
the cisplatin plus etoposide combination chemotherapy.

TREATMENT SCHEDULE

Cisplatin, 80 mg/m?, was administered intravenously (IV)
over 2 h on the first day with adequate hydration. Etoposide,
100 mg/m?/day, was administered IV over 2 h on days 1-3.
This treatment was repeated every 3—4 weeks for a
maximum of six cycles unless disease progression or unac-
ceptable toxicity occurred. In two patients, a modified sche-
dule with split-dose administration of cisplatin at a dose of
25 mg/m?/day IV on days 1—3 and a reduced dose of etopo-
side 80 mg/m*/day IV on days 1—3 was selected from the

first cycle because of advanced age and poor performance
status (9).

Antiemetic prophylaxis with 5-HT3 antagonists plus dexa-
methasone was used at the physician’s discretion.
Recombinant human granulocyte colony-stimulating factor
was administered if patients developed febrile neutropenia.

RESPONSE AND ToxicITy EVALUATIONS

Tumor assessments by computed tomographic (CT) scan of
the abdomen were carried out at baseline and every cycle
according to the Response Evaluation Criteria in Solid
Tumors (RECIST). CT scan of the chest was carried out at
the baseline and every cycle if a chest X-ray as a screening
test detected lung metastases. Responses were to be con-
firmed by repeated assessments carried out no less than 4
weeks apart. In addition, tumor markers of carcinoembryonic
antigen (CEA), cancer antigen (CA)19-9, NSE and pro-
gastrin-releasing peptide (ProGRP) were measured every
cycle. All adverse events were reviewed based on medical
records and evaluated according to the National Cancer
Institute Common Terminology Criteria for Adverse Events,
version 3.0.

STATISTICAL ANALYSIS

Overall survival was measured from the date of initial treat-
ment to the date of death or the date of the last follow-up.
Death from any cause was considered an event. Survival
curves were constructed using the Kaplan—Meier method.
Statistical analyses were performed using Dr. SPSS II (SPSS
Japan Inc., Tokyo, Japan).

RESULTS
PATIENT CHARACTERISTICS

The characteristics of the 21 treated patients are listed in
Table 1. The median age of the patients was 57 years, with
an almost equal gender distribution. One patient (5%) had
metastatic recurrent disease after surgery with curative
intent, and 20 (95%) had unresectable metastatic disease at
the initial diagnosis. Of the 21 patients, 20 (95%) had elev-
ated serum NSE level and 4 (19%) had elevated serum
ProGRP level. The primary tumor sites included the pan-
creas in 10 patients (48%), gallbladder in 8 (38%), liver in 2
(10%) and ampulla of Vater in 1 (5%). Two patients with
multiple liver tumors without a definite primary site were
classified as having a liver origin. The most common meta-
static site was the liver. Other common sites were lymph
nodes and the peritoneum.

TREATMENT

In total, 57 cycles were administered to the 21 patients with
a median of 2 cycles per patient (range, 1—6 cycles). Eight
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Table 1. Patient characteristics (n = 21)

Characteristics n (%)
Age (years)

Median 57

Range 30-70
Sex

Male 11 (52)

Female 10 (48)
ECOG performance status

0 9 (43)

1 10 (48)

2 2 (10)
Primary tumor site

Liver 2 (10)

Gallbladder 8 (38)

Pancreas 10 (48)

Ampulla of Vater 1(5)
Metastatic site

Liver 17 (81)

Lung 2 (10)

Spleen 1(5

Bone 1(5

Adrenal gland 1(5

Pleural 1(5)

Lymph node 11 (52)

Peritoneum/ascites 11 (52)
CEA

Abnormal 13 (62)

Normal 8 (38)
CA19-9

Normal 13 (62)

Abnormal 8 (38)
NSE (ng/ml)

Median 143.1

Range 6—1930
ProGRP?* (U/ml)

Median 25.5

Range 11.9—-63 090

Abnormal carcinoembryonic antigen (CEA) and CA19-9 represented >5 ng/
ml and >37 U/ml, respectively. ECOG, Eastern Cooperative Oncology
Group; NSE, neuron-specific enolase; ProGRP, pro-gastrin-releasing peptide.
?One patient did not have pre-treatment data examination.

patients (38%) required dose reductions during therapy. Of
these patients, three required 20—25% dose reductions for
both cisplatin and etoposide due to febrile neutropenia and
renal dysfunction, three required a 20% dose reduction of
etoposide alone due to febrile neutropenia and the remaining
two required a 20% dose reduction of cisplatin alone due to
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serum creatinine level elevation. The median relative intensi-
ties of the doses of cisplatin and etoposide (calculated as the
actual dose delivered divided by the intended dose of
3-week interval regimen) were 79% and 73%, respectively.
The reasons for treatment discontinuation were radiological
progressive disease in 15 patients, clinical progressive
disease in 1 patient, unacceptable toxicities in 2 (gastrointes-
tinal toxicity of prolonged Grade 2 nausea and anorexia in
one, and renal toxicity as indicated by decreased creatinine
clearance to <35 ml/min in the other), cytoreductive surgery
in 1 and refusal of treatment by 1 (mental suffering). As for
the patient who underwent cytoreductive surgery, she could
not maintain response duration until the next course. In
addition, she had multiple liver metastases with the
maximum size of >13 cm produced abdominal discomfort.

After treatment discontinuation, eight patients received
second-line chemotherapy: gemcitabine monotherapy was
administered to four patients, irinotecan monotherapy to
three, and combination chemotherapy with cisplatin, vincris-
tine, doxorubicin and etoposide (CODE therapy) to one.
Among them, one patient, who developed disease pro-
gression after one cycle of cisplatin and etoposide, achieved
a partial response after two cycles of second-line chemother-
apy with gemcitabine. Three patients were treated employing
other therapeutic modalities, i.e. cytoreduction surgery, allo-
geneic peripheral blood stem cell transplantation and che-
moembolization for liver metastases. The remaining nine
patients received only supportive care.

Erricacy

At the time of analysis, 2 patients were alive with disease
and 19 had died of their disease. All patients were assessable
for tumor response. Although no patient achieved a complete
response, two with gallbladder and one with pancreatic
PD-NECs achieved a partial response, giving an overall
response rate of 14% (95% confidence interval, 3—36%).
Ten patients (48%) had shown stable disease and the remain-
ing eight (38%) had progressive disease. The duration of the
three objective responses were 2.4, 3.1 and 3.5 months.
During treatment, the serum NSE level was reduced by
>50% in 15 (75%) of 20 patients who had shown a pre-
treatment level of >15 ng/ml. All patients were included in
the survival assessment. Median progression-free survival,
median overall survival and the 1-year survival rate were
1.8, 5.8 months and 5%, respectively (Fig. 1). Median
progression-free survival and overall survival in the pancreas
group (n = 10) were 1.5 and 6.2 months, whereas those in
the hepatobiliary tract group (n = 11) were 3.0 and 5.8
months, although the differences between both groups did
not appear to be statistically significant.

ADVERSE EVENTS

All 21 patients were assessed for toxicities, as listed in
Table 2. The most common toxicities were leukopenia and
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Figure 1. Overall survival (continuous line) and progression-free survival
(dotted line) in the 21 patients.

neutropenia. Grade 3 or 4 leukopenia and neutropenia
occurred in 15 (71%) and 19 (90%) patients, respectively,
and febrile neutropenia in 8 (38%). As to non-hematological
toxicities, vomiting of all grades was seen in 81% of the
patients, whereas Grade 3 nausea and anorexia occurred in
33% and 24%, respectively. Although these gastrointestinal
toxicities were frequently observed after cisplatin adminis-
tration, most were manageable with appropriate medical
treatment and only one patient needed to discontinue therapy
due to gastrointestinal toxicity of prolonged Grade 2 nausea
and anorexia. No other unexpected severe toxicities were
observed during the treatment and there were no
treatment-related deaths.

DISCUSSION

In 1991, Moertel et al. (4) reported an objective response rate
of 67% to combined chemotherapy with cisplatin and etopo-
side in 18 patients with anaplastic neuroendocrine tumors,
which are analogous to the currently described extrapulmon-
ary PD-NECs, with a median survival of 19 months. Mitry
et al. (5) reported a response rate of 42% and median survival
of 15 months in 41 patients with extrapulmonary PD-NECs
treated with the same combination regimen. In these reports,
not only tumors arising from the hepatobiliary and pancreatic
regions, but also from the gastrointestinal, head and neck,
and tracheal regions were included as extrapulmonary
tumors. To the best of our knowledge, this is the first study of
the efficacy of cisplatin plus etoposide focusing solely on
tumors arising from the hepatobiliary and pancreatic regions.
In the current study, focusing on primary neuroendocrine
tumors arising from the hepatobiliary and pancreatic regions,
a response rate of 14% and median survival of 5.8 months
were obtained in response to combined cisplatin plus etopo-
side therapy. Although the response rate and prognosis were
extremely poor when compared with those reported by

Table 2. Adverse events

Grade Grade 3/4, n (%)
1 2 3 4
Hematological toxicity
Leukopenia 1 5 7 8 15 (71)
Neutropenia 1 1 2 17 19 (90)
Anemia 4 11 6 0 6 (29)
Thrombocytopenia 8 2 5 0 5(24)
Non-hematological toxicity
Bilirubin 3 1 3 1 4(19)
AST 7 8 3 1 4(19)
ALT 5 6 3 2 5(24)
Creatinine 6 4 0 0 0
Fatigue 11 8 0 0 0
Anorexia 2 12 5 0 5(24)
Nausea 4 9 7 0 7 (33)
Vomiting 7 10 0 0 0
Diarrhea 2 0 0 0 0
Mucositis 1 0 0 0 0
Alopecia 4 14 — — —
Neurological sensory 1 0 0 0 0
Febrile neutropenia — — 8 0 8 (38)

AST, aspartate aminotransferase; ALT, alanine aminotransferase.

previous studies using the same combination of agents for
extrapulmonary PD-NECs, when considering the finding that
75% of the patients showed a >50% decrease in the serum
NSE levels, combined cisplatin plus etoposide may be con-
sidered to exert some degree of activity. However, whether
this result may be comparable to that obtained with other
treatment regimen for hepatobiliary and pancreatic PD-NECs
is not yet clear, because few studies until date have reported
on the efficacy of other regimens for this disease.

Malignant tumors arising from the hepatobiliary and pan-
creatic regions metastasize easily to the liver, becoming a
typical cause of fatal visceral crisis; this anatomic nature
may be one of the reasons for the relatively poor prognosis
of these tumors. In fact, liver metastasis is a well-
documented poor prognostic factor in patients with neuro-
endocrine tumors (10—14). The incidence of liver metastasis
was 81% in the current study. Moreover, 52% had ascites as
evidence of peritoneal dissemination, which is also generally
recognized as a poor prognostic factor.

In the studies conducted to date, chemotherapeutic regi-
mens for extrapulmonary PD-NECs have been patterned
after those used for SCLC. However, these two entities,
SCLC and extrapulmonary PD-NECs, may exhibit some
differences at the molecular level. For example, Bcl-2 over-
expression is observed at a high rate (75—95%) in SCLC
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specimens, whereas only 33% of gastroenteropancreatic
PD-NECs show this finding (15,16). Unlike SCLC, extrapul-
monary PD-NECs show retention of both the short arms of
chromosome 3, as revealed by restriction-fragment-length
polymorphism studies and cytogenetic analyses (17). Since
such cytogenetic differences between these tumors do exist,
their clinical features and outcomes with the same treatment
may also eventually diverge.

Neuroendocrine tumors also have other histological com-
ponents in some cases (15,18—23). Such patients with
PD-NECs arising from the gastric, colorectal and pancreatic
regions generally have an adenocarcinoma component,
whereas esophageal PD-NECs show a squamous cell car-
cinoma component. Thus, the nature of the non-
neuroendocrine components in the PD-NECs also seems to
depend on the primary site of the tumors. Two potential
cells of origin of PD-NECs have been reported: pre-existing
neuroectodermal cells and pluripotent epithelial stem cells,
the latter appearing to be the more convincing at present
(24—-26). This cell of origin of the PD-NECs may explain
the intermixing of adenocarcinoma or squamous cell carci-
noma components in these tumors. It is well known that ade-
nocarcinomas arising from the hepatobiliary tract and
pancreas are less sensitive to chemotherapy and have a poor
prognosis compared with adenocarcinomas arising from
other organs. Likewise, the theory that PD-NECs arise from
pluripotent epithelial stem cells may explain why hepatobili-
ary and pancreatic PD-NECs are less sensitive to chemother-
apy and have a poor prognosis when compared with
previous reports for miscellaneous extrapulmonary
PD-NEC:s. In fact, it is interesting that elevated serum CEA
and CA19-9 levels were confirmed in 38% of the patients in
the current study, as both are widely used tumor markers of
adenocarcinoma. In addition, one of these patients showed a
partial response to gemcitabine monotherapy started after the
detection of progressive disease in response to combined
therapy with cisplatin and etoposide. Hence, there is a possi-
bility that the tumor in this case showed a mixed histology
consisting of neuroendocrine carcinoma and adenocarcinoma
components, and that the adenocarcinoma component was
refractory to the combination of cisplatin and etoposide and
responsive to gemcitabine monotherapy. This may warrant
the use of cytotoxic agents that are effective against both the
PD-NEC component and the non-neuroendocrine carcinoma
components, depending on the primary sites of the tumors.

In conclusion, the current study showed that the combi-
nation of cisplatin and etoposide exerted only marginal anti-
tumor activity and relatively severe toxicity against
PD-NECs of the hepatobiliary tract and pancreas, when
compared with the treatment outcomes suggested by
previous reports for extrapulmonary PD-NECs. The
retrospective design of this study poses an inherent limit-
ation. A prospective study is considered to be preferable to
confirm the efficacy. Notwithstanding, because PD-NECs
have an extremely poor prognosis and unsatisfactory treat-
ment outcomes in response to combined chemotherapy with
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cisplatin plus etoposide, further development of novel treat-
ment is necessary to improve the prognosis.
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