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Abstract 

Extrapulmonary poorly differentiated neu-
roendocrine carcinoma (PDNEC) is a rare and
highly aggressive neoplasm for which the opti-
mal chemotherapy remains unclear. The objec-
tive of this study was to evaluate the outcomes
of patients with PDNEC treated with cisplatin
and irinotecan (IP) and perform a review of the
literature. From 2008 to 2012, patients with
advanced PDNEC (Ki67≥20%) who received
the IP combination were selected for analysis.
Radiologic responses were determined through
Response Evaluation Criteria In Solid Tumors
criteria. Twenty-eight patients were included.
The median age at diagnosis was 57 years and
the most common presentation was pancreatic
PDNEC. Twenty-five patients (89%) received
chemotherapy with cisplatin and irinotecan
and three received carboplatin and irinotecan.
Forty-six percent of the patients achieved
objective response and the median time to
tumor progression was 3.7 months. The medi-
an overall survival was 11.7 months. Thirteen
patients (46%) had treatment interruptions or
dose reductions due to grade 3/4 toxicity. This
retrospective cohort of advanced extrapul-
monary PDNEC patients suggests that the IP
combination is feasible and resulted in similar
response rate and median survival to other
treatments previously reported. 

Introduction

Extrapulmonary neuroendocrine tumors
(EPNET) encompass a wide group of neo-
plasms with heterogeneous characteristics
defined by the presence of cells with secretory
granules and the capability of producing
polypeptide hormones and biologically active

agents. The spectrum of these tumors range
from well differentiated subtypes with little
potential for metastatization and low mitotic
rate, to highly aggressive lesions. High grade
neoplasms have been recently classified as
poorly differentiated neuroendocrine carcino-
mas (PDNEC),1,2 based on morphology and
immunohistochemistry staining for Ki67 in
more than 20% of the cells in the area of high-
est nuclear labeling. PDNEC represent a rare
entity, with approximately 1000 new cases per
year in the United States, and, despite the
recent advances, still associated with limited
prognosis and extremely low cure rates.2-4

Albeit other primary sites were reported, 35-
55% of all extra-pulmonary NEC arise from the
gastrointestinal tract and are metastatic at the
time of diagnosis.3-6

In contrast to well-differentiated tumors,
patients with advanced PDNEC often respond
to cytotoxic chemotherapy, and diverse treat-
ment protocols have been evaluated in this set-
ting. However, due to its rarity and shifting
classification, the lack of large-scale prospec-
tive trials has limited the definition of a gold
standard chemotherapy schedule. Based on the
similarity, both in behavior and histopathologi-
cal characteristics, chemotherapy regimens
originally developed for small cell lung cancer
(SCLC) have been tested, showing different
grades of activity. Platinum based doublets,
mostly combinations with etoposide, have
shown response rates in extrapulmonary
PDNEC ranging from 36% to 67% and median
survival times of approximately 6 to 8
months.7–11 However, the high incidence of
adverse effects, mainly hematological, repre-
sents a major concern associated with regi-
mens based on cisplatin and etoposide and has
limited the widespread use of this approach.

Following the same rationale, cisplatin in
combination with irinotecan was tested in
patients with advanced extrapulmonary PDNEC
in small phase II trials, with response rate
achieving approximately 40% to 50% and no
activity in patients with well-differentiated
neuroendocrine tumors.12-14 However, the effi-
cacy and safety of this combination has not
been evaluated in a non-selected population of
PDNEC patients. Our objective was to retro-
spectively evaluate the outcomes of patients
with metastatic extrapulmonary PDNEC treat-
ed with cisplatin plus irinotecan and present a
review of the currently available literature on
systemic treatment of PDNEC. 

Materials and Methods

We conducted a retrospective analysis of
patients with extrapulmonary PDNEC treated
at two major cancer centers located in the city
of São Paulo, Brazil (Hospital Sírio-Libanês and

Instituto do Câncer do Estado de São Paulo)
between 2008 and 2012. Patients were identi-
fied from the hospitals’ administrative databas-
es and relevant information retrieved from
electronic medical record. Patients with NET,
irrespective of the final classification and grad-
ing, were screened for eligibility criteria. 

Eligible patients were required to have a his-
tologically confirmed diagnosis of extrapul-
monary poorly differentiated neuroendocrine
carcinoma and Ki67 proliferative index of 20%
or higher when evaluated by immunhistochem-
istry staining for M1B1 antibody (Ki67).
Patients with unknown primary and concurrent
metastatic disease to multiple sites, including
the lungs, were excluded from the analysis,
since NEC of pulmonary origin could not be
ruled out in these situations. According to the
institution’s protocols, the cisplatin and
irinotecan regimen was recommended for
those patients with a performance status of 0 to
2 by Southwest Oncology Group Criteria and
adequate renal and hematologic function. The
use of prior chemotherapy regimens other than
cisplatin and irinotecan was not an exclusion
criterion. 

The treatment regimen consisted of irinote-
can 60 mg/m² and cisplatin 30 mg/m² delivered
intravenously on days 1 and 8 repeated at 3-
week intervals for at least two cycles or irinote-
can 60 mg/m² and carboplatin AUC 4 if renal
dysfunction was documented by the time of
diagnosis. All patients received 1000 mL of
0.9% saline, 20 mg of dexamethasone and a
5HT3 antagonist prior to chemotherapy.
Standard protocol pre-medication also included
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0.5 mg of atropine to prevent irinotecan-
induced diarrhea. This regimen was consid-
ered an alternative to cisplatin and etoposide
and recommended based on the attending
physician’s discretion. 

Radiologic evaluation was performed at
baseline and every two to three cycles using
computed tomography (CT) or magnetic reso-
nance imaging (MRI) scans. Partial and com-
plete radiologic responses were determined
retrospectively according to the Response
Evaluation Criteria in Solid Tumors – RECIST
(v1.1) criteria, on those patients whose images
could be retrieved. Date of progression was
defined either by the date of consultation with
attending physician, in the case of clinical dete-
rioration, or on the date of imaging tests
(whenever a CT or MRI was available). Due to
the retrospective nature of this report, only
grade 2 or greater toxic effects were captured
from patients’ medical records and they were
classified according to the National Cancer
Institute’s Common Toxicity Criteria for
Adverse Events, version 3.0. 

Literature search was conducted through
Medline from date inception to November,
2012. We used the search terms neuroen-
docrine carcinoma, neuroendocrine tumors,
chemotherapy and poorly differentiated neu-
roendocrine carcinomas. 

Statistical analysis
Analysis was performed under descriptive

objectives using frequency percentage tables,
with calculation of descriptive measures.
Overall survival (OS) was measured from the
date of initial treatment to the date of death
from any cause, with the date of last follow up
being censored. Time to disease progression
(TTP) was defined from the beginning of treat-
ment until radiologic progression, clinical dete-
rioration not associated with treatment-related
adverse effects or death from any cause. Both
OS and TTP curves were estimated using the
Kaplan-Meier method. 

Statistical analyses were performed using
MedCalc software version 11.3.1.0 (Maria -
kerke, Belgium). 

Results

From January 2008 to October 2012, 28
patients with extrapulmonary PDNEC received
irinotecan combined with either cisplatin or
carboplatin and were considered eligible.
Patients’ characteristics are described in Table
1. Metastatic PDNEC from unknown primary
site (n=6) and pancreatic PDNEC (n=6) were
the most common presentations. All patients
had metastatic disease, and distant dissemina-
tion occurred most frequently to the liver (75%)
and lymph nodes (61%). Twenty-five patients

(89%) received chemotherapy with cisplatin
and irinotecan and three received carboplatin
and irinotecan due to renal function impair-
ment at diagnosis. The median number of
cycles per patient was 4.5 (range 1-14). With
respect to safety, twelve patients (42.8%) had at
least one treatment delay and thirteen patients
(46.4%) had dose reductions due to toxicity.
The most frequently reported treatment-related
grade 2 or higher adverse events were nausea
(42%), diarrhea (39%), neutropenia (21.4%),
anemia (17.8%) and elevation in serum creati-
nine concentration (9.1%). One patient devel-
oped grade 4 diarrhea and one additional
patient had grade 4 thrombocytopenia. There
were no treatment-related deaths. 

After a median follow up of 9.2 months, thir-
teen patients (46.4% overall, 50% of the evalu-
able patients) achieved objective radiological
response according to RECIST criteria. Overall,
the median time to tumor progression was 3.7
months (range 1.2-12.0 months). Eighteen
patients (64.2%) had died at the time of the
analysis and median overall survival was 11.7
months. Eighteen patients received second-
line therapies after progression on irinotecan
combinations, and the most frequently recom-
mended regimens were cisplatin or carboplatin
with etoposide or taxane-based combinations.
Nine patients received at least three lines of
treatment (Figure 1). 

Discussion 

Extra-pulmonary PDNEC still represent a
rare entity with dismal prognosis. In this retro-
spective analysis of 28 patients with metastatic
extrapulmonary PDNEC, platinum analogs and
irinotecan doublets yielded an overall response
rate of 50%. The median time to tumor progres-
sion was 3.7 months (range 1.2-12.0) and
median OS was 11.7 months (range 0.6-34.5).
Our data suggest that platinum analogs and
irinotecan (IP) is an active regimen, associated
with an acceptable toxicity profile. 

Patients with early stage poorly differentiat-
ed neuroendocrine carcinomas benefit from
surgical excision followed or not by adjuvant
chemotherapy, which corresponds to the only
currently available curative approach.4

Nevertheless, the high rate of locally advanced
or metastatic disease by the time of diagnosis
frequently limits the use of this modality,
resulting in a median overall survival of less
than one year.2,5,15 Despite the remarkable
advances in the management of neuroen-
docrine tumors with the use of sunitinib and
everolimus, only patients with well and moder-
ately differentiated NET were included in the
prospective trials that approved these new
agents.16-18 Therefore, for this selected group of
patients with PDNEC, the backbone of the

treatment of neuroendocrine carcinomas still
relies on combinations cytotoxic agents.19 In a
recent series of more than 300 individuals with
gastrointestinal PDNEC, median survival for
patients treated with palliative chemotherapy
was 11 months, in contrast to 1 month for
patients receiving best supportive care only.2

The early chemotherapy combinations
adopted for patients with PDNEC was an
extrapolation from small cell lung carcinoma
(SCLC), mostly platinum-based doublets. Trials
with cisplatin and etoposide produced response
rates of up to 86% in SCLC.20 The EP combina-
tion resulted in high antitumor activity in
patients with extrapulmonary NET, including
carcinomas.9,21 In the retrospective study pub-
lished by Sorbye and colleagues, approximately
78% of the patients received either cisplatin or
carboplatin with etoposide. Response rates
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Table 1. Baseline characteristics of the
study participants.

Characteristic                        Number (%)

Age years Median (range)                 57 (35-76)
Sex

Male                                                     19 (67.8)
Female                                                   9 (32.1)

Primary site
Pancreas                                               6 (21.4)
Small intestine                                    4 (14.2)
Colon                                                     3 (10.7)
Stomach                                                3 (10.7)
Rectum                                                  2 (7.1)
Prostate                                                 1 (3.7)
Nasopharynx                                        1 (3.7)
Retroperitoneum                                1 (3.7)
Unknown primary                                6 (21.4)

Ki-67
Median (range)                                    80 (20-90)
Site of metastases

Liver                                                     21 (75)
Lymph nodes                                      17 (60.7)
Lung                                                       4 (14.3)
Peritoneum                                          3 (10.7)
Other                                                     4 (14.3)

Figure 1. Overall survival.
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were 31% and 30% for cisplatin and carbo-
platin, respectively, and median overall survival
intervals were 12 and 11 months.2 Moertel et al.
evaluated 45 patients with neuroendocrine
tumors treated with 130 mg/m2 of etoposide
and 45 mg/m2 of cisplatin.8 Response rate,
measured in the pre RECIST era, among 18
patients with anaplastic neuroendocrine
tumors was 67%, the median interval to pro-
gression was 11 months and median OS was 19
months. However, patients had many different
types of NET, hematologic toxicity was univer-
sal, and 66% of the patients experienced clini-
cally relevant nephrotoxicity. In a series of 36
previosuly treated patients with metastatic
poorly differentiated or rapidly progressing
neuroendrocrine tumors (5 atypical foregut
and 4 poorly differentiated pancreatic tumors),
etoposide at a dose of 100 mg/m2 and cisplatin
at a dose of 45 mg/m2 resulted in an overall
response rate of 50-56% and a median survival
of 19 months. An incidence of grade 3-4 neu-
tropenia of 64% and high nephrotoxicity were
also associated with this regimen.7 This some-
times restraining incidence of adverse effects
was not only attibutable to patients with
PDNEC and was uniformly reported among
patients with SCLC. High dose reductions and
discontinuation due to toxicity, mainly hemato-
logical, were also related to the cisplatin and
etoposide regimen.8,9,20,22 

After promising results and an acceptable
toxicity profile reported by phase II trials,23 the
combination of cisplatin and irinotecan (IP)
was also evaluated in patients with SCLC and
was associated with reduced hematological tox-
icity when compared to the EP regimen; never-
theless, two large scale phase III trials that
failed to confirm a survival benefit of IP over
EP.24,25 Based on these results, the efficacy and
safety of the combination of irinotecan and cis-

platin was also addressed in patients with
extrapulmonary PDNEC. There are five studies
reporting the activity of IP in PDNEC patients.
In a retrospective study published by Hou et al.,
fourteen patients with metastatic extrapul-
monary PDNEC treated with irinotecan 50-60
mg/m2 and cisplatin 25-30 mg/m2 on days 1 and
8 of 21-day cycles achieved a 43% response
rate, including 1 complete response and 5
(36%) partial responses.12 A phase II trial of 20
patients with previously untreated advanced
extrapulmonary PDNEC reported two (11%)
complete responses and 9 (47%) partial
responses, with a median TTP of 4 months.13

Okita et al. reported 12 patients with gastric
PDNEC treated with IP. The authors observed a
75% response rate with a median progression
free survival (PFS) of nearly 7 months.26

Nakano et al. also reported an overall response
rate of 50%, PFS of 4.8 months and 1-year over-
all survival of 67% in patients treated with IP.27

Untreated patients had a better outcome, with
a response rate of 64% and PFS of 7.3 months.
A large series of patients with PDNEC treated
with platinum-based combinations was pre-
sented by Yamagushi and colleagues.28 This
report included 258 individuals with tumors
arising from the gastrointestinal tract or the
hepato-biliary-pancreatic system. The most
commonly used regimen was irinotecan plus
cisplatin (62%), followed by etoposide plus cis-
platin (18%). Response rates were 50% and
27%, the median PFS were 5.2 and 4.0 months,
and the median OS were 13.0 and 7.3 months,
respectively.

Our data show similar response rates (50%
among evaluable patients and 46% in the inten-
tion to treat population) to previous studies,
even though our study population had a median
Ki-67 of 80% with very aggressive behavior. In
the series published by Sorbye and colleagues,

a Ki-67 cut-off value of <55% was a strong prog-
nostic factor, associated with a median survival
of 14 months, versus 10 months for patients
with Ki-67>55% (P<0.001).2

Other alternative chemotherapy regimens,
based on oxaliplatin, capecitabine or taxanes
have been reported. Bajetta and colleagues
treated 40 patients, including 13 with PDNEC,
with the combination of capecitabine and oxali-
platin (CapOx). Clinical benefit was achieved
in 30% of the patients with PDNEC, with a
median PFS of 4 months and median OS of only
5 months.29 The same regimen was retrospec-
tively evaluated in an unselected population of
24 patients with NET (37.5% with PDNEC),
yielding an ORR of 29% and median PFS of 9.8
months.30 In a phase II trial with 78 untreated
patients with PDNEC, the combination of pacli-
taxel, carboplatin and etoposide showed a
response rate of 53%, including a complete
response rate of 15%. However, the median PFS
and OS were only 7.5 and 14.5 months, respec-
tively. Toxicity was extreme in this trial with
82% of patients reporting grade 3/4 neutrope-
nia and fifteen patients (19%) required hospi-
talization.31 A summary of chemotherapy out-
comes in PDNEC is presented in Table 2.

Even though toxicity was a limiting issue in
our series, most grade 3 adverse events were
manageable and the proportion of patients
experiencing significant toxicity was similar to
those reported in the literature with platin-
based combinations. In accordance with the
data from phase III trials with SCLC patients,
nausea and diarrhea represented the most fre-
quent non-hematological toxic effects.
Thirteen patients (46.4%) had delayed or
decreased dose of chemotherapy due to grade 3
adverse events, which could result in decreased
efficacy of the cytotoxic therapy. However, the
fact that few grade 4 adverse events (7%) and
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Table 2. Active regimens for extra-pulmonary poorly differentiated neuroendocrine carcinomas.

Author                                Year               Regimen        N. of pts             Histology             ORR           mPFS (months)           mOS (months)

Moertel et al.                                 1991                           EP                         18                           PDNEC                      67%                              11                                            19
Mitry et al.                                      1999                           EP                         41                           PDNEC                    41.5%                            8.9                                            15
Fjallskog et al.                                2001                           EP                         36                      Mixed - NET                 55%                              NI                                            19
Sorbye et al.                                   2012                           EP                        129                          PDNEC                      31%                              4.0                                           1.0
Hou et al.                                         2003                           IP                          14                           PDNEC                      43%                              NI                                           NR
Mani et al.                                      2008                           IP                          20                           PDNEC                      58%                                4                                             NI
Okita et al.                                      2011                           IP                          37                      Gastric NET                 75%                              7.1                                          22.6
Nakano et al.                                  2012                           IP                          50                           PDNEC                      50%                              4.8                                           NR
Yamagugchi et al.                          2012                        IP/EP                      206                          PDNEC                   50/27%                          5.2/4                                       13/7.3
Hainsworth et al.                          2006                         PCE                        78                           PDNEC                      53%                              7.5                                          14.5
Bajetta et al.                                   2007                       CapOx                     13                           PDNEC                      23%                              4.0                                           5.0
Ferrarotto et al.                            2011                       CapOx                     24                      NET/PDNEC                 29%                              9.8                                           NR

EP, etoposide and platin; IP, irinotecan and platin; PCE, ,paclitaxel, carboplatin, etoposide; CapOx, capecitabine and oxaliplatin; PDNEC, poorly differentiated neuroendocrine carcinomas; NET, neuroendocrine tumors;
ORR, overal response rate; mPFS, median progression free survival; mOS, median overall survival; NI, not informed; NR, not reached.
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no treatment-related deaths were observed in
this retrospective series is in line with previ-
ously reported data, suggesting a more favor-
able toxicity profile related to irinotecan-based
combinations. In the two previously mentioned
studies addressing the use of the same combi-
nation for patients with unselected PDNEC,
treatment was well tolerated and no grade 5
toxicities were reported.19,20 In contrast, in the
series reported by Okita et al. including
patients with gastric PDNEC, the rates of grade
3 or 4 neutropenia and diarrhea were 58% and
17%, respectively.25 Limitations of the present
study should be noted. First, this was retrospec-
tive study and, yet encouraging, our findings
resulted from a small number of cases. Second,
considering that this was a registry-based
study, small variations in the protocols, the
quality of supportive care and patients’ clinical
conditions could have led to biases. Lastly, the
lack of available data regarding the access to
further lines of treatment limit considerations
regarding overall survival. 

The impact of chemotherapy on the outcome
of patients with advanced PDNEC is consistent
and supports the use of platinum-based regi-
mens. Unfortunately, the limited activity pro-
vides only short lasting clinical benefit to many
patients.2 

The development and conduction of well-
controlled trials of cytotoxic chemotherapy in
PDNEC in an unmet need. Because of its rarity,
clinical trials should be preferably conducted by
collaborative groups. Additionally, molecular
biomarkers of sensitivity or resistance to treat-
ment could help individualize patient candi-
dates for different regimens. Future studies
may consider the role of excision repair cross-
complementing (ERCC) gene family expres-
sion in the outcome and resistance to
chemotherapy in small cell lung cancer has
been recently suggested, and could be further
evaluated in patients with PDNEC treated with
cisplatin combinations. 

Conclusions

The IP regimen seems to be an active regime
and should be considered an alternative treat-
ment option for PDNEC. Like other commonly
used regimens in this setting, the time to pro-
gression and overall survival are still of short
duration. The toxicity profile of IP regimen
seems favorable. The fact that few grade 4 tox-
icities and no treatment related-deaths were
reported suggests that this combination is fea-
sible. However, the best cytotoxic regimen is
yet to be defined and further trials are demand-
ed, especially addressing the role of prognostic
and predictive biomarkers.
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