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Abstract
Purpose The aim of this trial was to evaluate the safety
and eYcacy of oxaliplatin and capecitabine (XELOX) in
neuroendocrine tumours’ (NETs) treatment.
Methods Forty patients (pts) with advanced NETs
were treated. Of these, 13 had untreated poorly diVer-
entiated NETs, 27 had well-diVerentiated NETs in pro-
gression after somatostatin analogues. Patients
received oxaliplatin e.v. 130 mg/mq i.v. and capecita-
bine 2,000 mg/mq/die. The primary sites of the disease
were: lung (10 pts), pancreas (15 pts), small bowel
(8 pts), unknown (1 pt), others (6 pts).
Results In 13 pts with poorly diVerentiated NETs
objective responses (OR) were: 3 PR (23%), 1 SD
(7%), 9 PD (70%). Biochemical responses were 11%.
In 27 patients with well-diVerentiated NETs the OR
were: 8 PR (30%), 13 SD (48%) and 6 PD (22%). Bio-
chemical and symptomatic responses were 20 and 50%,
respectively.
Conclusions The XELOX regimen is eVective and
tolerated in well-diVerentiated NETs after progression
following somatostatin analogues.

Keywords Capecitabine · Chemotherapy · 
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Introduction

The WHO classiWcation issued in 2000 [1] divides neu-
roendocrine tumours (NETs) into four categories:
well-diVerentiated endocrine tumours (characterised by
a low grade of malignancy); well-diVerentiated endo-
crine carcinoma (more aggressive due to the presence
of metastases); poorly diVerentiated endocrine carci-
nomas (with a high grade of malignancy and a poor
prognosis); and mixed exocrine–endocrine tumours.
The classiWcation of lung tumours is still based on the
paper by Travis et al. [2] who recognized the following
four categories: typical carcinoid, atypical carcinoid,
small cell lung cancer and large cell neuroendocrine
carcinoma. Typical carcinoids are generally less
aggressive than atypical carcinoids, which are less
aggressive than small cell carcinoma (poorly diVerenti-
ated NETs). However, it has been recently published
that the WHO classiWcation enables identiWcation of
low-grade NET patients suitable for hormonal treat-
ment, but fails in some cases, especially in patients
with visceral metastases and a short disease-free inter-
val [3, 4].

The treatment of NETs is mainly based on their bio-
logical characteristics of aggressiveness and functional
features, such as symptoms and endocrine markers.

When feasible, radical surgery remains the sole
eVective approach, whereas in other cases hormonal
treatment is of choice for well-diVerentiated endocrine
tumours, and chemotherapy for progressing disease
and poorly diVerentiated NETs.
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Experience in previous trials have demonstrated
that some drugs, such as cisplatin, etoposide, 5-Xuoro-
uracil, streptozotocine, dacarbazine and doxorubicin,
have signiWcant antitumoural activity in terms of
tumour growth control, biochemical responses and
reduction of symptoms.

The partial response rates range from 40 to 60%
with a median duration of 6 months with the combina-
tion of cisplatin and etoposide in undiVerentiated
NETs [5, 6]. Thus chemotherapy with platinum com-
pounds is considered the standard treatment for
patients with poorly diVerentiated NETs.

Conversely streptozotocin and 5-Xuorouracil or
doxorubicin should be the standard treatment for
patients with well-diVerentiated pancreatic NETs pre-
viously untreated or progressing during somatostatin
analogue treatments [7–11]. The use of interferon
alone or in combination with somatostatin analogues is
still debated; up to now this drug has shown a partial
activity in controlling carcinoid syndrome, but there is
no evidence of control on cancer growth [12].

In this trial the combination of capecitabine and oxa-
liplatin has been used on the basis of scientiWc research
data concerning the use of this combination for the
treatment of gastrointestinal cancers and also due to the
good safety proWle of oxaliplatin in comparison with
other platinum derivatives. A noteworthy example is
the case report published by TetzlaV and Ajani [13] of a
patient suVering from a metastatic carcinoid tumour
who responded to an oxaliplatin-based regimen.

The primary focus of the trial was the response rates
including biochemical and symptomatic responses,
with a secondary objective to evaluate the time to pro-
gression (TTP) and safety.

Methods

Patients

From July 2000 to April 2005, a total of 40 consecutive
patients (31 males and 9 females, 38/40 with a PS · 1),
13 with high-grade malignancy NETs, who had not
been previously treated, and 27 with low-grade malig-
nancy NETs in progression after Wrst-line therapy with
somatostatin analogues, were enrolled in this phase II
study. Out of 40 patients, 32 (80%) had metastatic dis-
ease and 8 patients had locally advanced disease
(20%).

Out of 40 patients, 11 had received therapeutic sur-
gery with a median disease-free interval of 10 months
(range 3–58 months). Somatostatin analogues had
already been given to 27/40 patients (67.5%).

We have included poorly diVerentiated neuroendo-
crine carcinoma, Merkel cell carcinoma and large cell
neuroendocrine carcinoma of the lung in the popula-
tion of high grade of malignancy; in fact, all these
tumour histotypes are characterised by particularly
aggressive clinical behaviour and poor prognosis.

On the other hand, the population of low-grade
malignancy NETs has included well-diVerentiated neu-
roendocrine carcinoma and typical and atypical carci-
noid of lung, for their relatively indolent course.

The histological diagnosis of well-diVerentiated or
poorly diVerentiated NETs is based on the WHO crite-
ria.

The sites of the primary tumour were bowel (8 pts),
lung (10 pts), pancreas (15 pts), unknown (1 pt) and
other sites (6 pts).

Table 1 shows patient characteristics according to
histological tumour type. The trial was a multicentre
I.T.M.O. (Italian Trial in Medical Oncology) group
study and involved three centres, co-ordinated by the
Unit of Medical Oncology 2, Istituto Nazionale per lo
Studio e la Cura dei Tumori, Milan, Italy.

The study was carried out in accordance with the
guidelines set out in the Declaration of Helsinki. All

Table 1 Patient characteristics related to histological type

Histological type Nbr. pts (%)

High grade Low grade

Total patients 13 27
Median age (range; years) 59 (46–70) 61 (28–84)
Gender
Male 11 20
Female 2 7

Performance status (ECOG)
0/1 8/3 20/7
2 2 –

Site of primary tumour
Small bowel 1 (8) 7 (26)
Lung 5 (38) 5 (18)
Pancreas 4 (31) 11 (41)
Stomach – 1 (4)
Other 3 (23) 2 (7)
Unknown – 1 (4)

Site of metastases
<2 sites 3 (23) 11 (41)
¸2 sites 10 (77) 16 (59)

Pathological levels of marker
Chromogranine A 7 (54) 20 (74)

Carcinoid syndrome
Absent 12 18
Present 1 9
Diarrhoea – 5
Flushing – 6
Others 1 2
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patients gave their informed consent and the study was
approved by the local bioethics committee.

Treatment plan

The XELOX regimen consisted of the intravenous
administration of oxaliplatin 130 mg/mq on day 1 and
the oral intake of capecitabine 2,000 mg/mq/die from
day 2 to day 15, every 3 weeks. The envisaged treat-
ment plan was up to 6 cycles maximum, if feasible.

A total of 72 cycles were performed (range 1–6
cycles). Twenty patients (52.0%) completed the treat-
ment as scheduled; seven patients (17.5%) withdrew
from treatment before the planned tumour assessment.

Evaluation of response

The responses were evaluated according to the
I.T.M.O. criteria [12], which consider the tumour
growth, the presence/severity of symptoms and the
behaviour of speciWc markers separately.

The Wrst evaluation of response was performed after
the Wrst 3 cycles of treatment by evaluating the changes
in tumour size (objective response), calculated accord-
ing to the WHO criteria [14], symptom relief or wors-
ening (symptomatic response) and the changes of
tumour marker values (biochemical response). At the
end of the treatment program the responses were eval-
uated following the previously described criteria.

The duration of response was calculated from the
Wrst documented complete response (CR), partial
response (PR) or stable disease (SD), while TTP and
overall survival (OS) were calculated from the starting
date of treatment.

Drug safety

Drug safety was analysed by assessing the drug toxicity
according to the National Cancer Institute Common
Toxicity Criteria (NCI CTC Vers. 2) in all patients
treated with at least 1 cycle.

Statistical analysis

This is an open, non-comparative clinical study in
which no null hypothesis is being tested. The ultimate
aim is to evaluate the eYcacy and feasibility of a poly-
chemotherapy regimen in two populations of patients:
those aVected by metastatic or locally advanced high-
grade malignancy NETs, who had not been previously
treated, and those aVected by low-grade malignancy
NETs in progression to Wrst-line treatment with
somatostatin analogues.

Secondly, the TTP, the duration of response (DR)
and the OS were analysed.

No formal statistical analysis was planned. Clinical,
laboratory and subjective data are reported as mean
(§ standard deviation), median, range and percentage
where appropriate. ConWdence intervals (95%) were
calculated.

Survival and TTP curves were calculated according
to the Kaplan–Meier method.

Results

All the 40 patients were evaluated for response and
toxicity.

Tumour response

No complete responses occurred; 11 (27.5%) partial
responses and 14 (35%) disease stabilization were
observed; 15 (37.5%) patients showed disease progres-
sion.

The responses for high-grade and low-grade malig-
nancy populations were separately analysed.

In 13 patients with diagnosis of high-grade malig-
nancy no complete responses, 3 (23%) partial responses,
1 stabilization (7%) and 9 (70%) disease progression
were reported. All these progressions occurred within
the treatment period which lasted up to 6 months.

In the low-grade population (27 patients), 8 (30%)
partial responses, 13 (48%) disease stabilization and 6
(22%) disease progression were observed.

In this population disease stabilization lasted
17 months (range 3–39) and partial responses 12 months
(range 3–38).

Responses in the low-grade population were also
analysed for site of primary tumour: for Wve lung NETs
(typical and atypical carcinoids) there were three (60%)
partial responses and one (20%) disease stabilization.

In 11 pancreas NETs 3 (27%) partial responses and
5 (45%) stabilizations occurred and in bowel disease
(7 patients), only stable disease was observed (7/7).

Biochemical response

Serum Chromogranine A levels were evaluated in 31
patients with an upper normal limit · 34 U/l. Nine
patients did not have CgA evaluation at baseline.
Increased serum CgA levels were observed in 27
patients (87%) before treatment and after six chemo-
therapy cycles there was a normalization of levels in 1
patient, a decrease in 4 (14%) patients and stabiliza-
tion in 2 (7%) cases.
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Patients with biochemical responses showed concor-
dant tumour response.

Subjective response

The eVects of XELOX were evaluated in 10 patients
with carcinoid syndrome. These patients continued
somatostatin analogues during chemotherapy. There
was a complete disappearance of the syndrome, with a
concomitant tumour response, in Wve patients (50%),
two patients with lung NET and three patients with
pancreatic NET, while a reduction of intensity or fre-
quency of episodes occurred in one patient. In four
patients (40%) the symptoms did not change. No
patient experienced symptom progression during treat-
ment.

Overall survival and time to progression

The median overall survival was 32 months (range 1–
44+ months) and the median time to progression was
18 months (range 1–43). The curves of OS and TTP
are, respectively, shown in Figs. 1 and 2.

Separate data analysis of low and high-grade malig-
nancy shows (Figs. 3, 4): for the Wrst group of patients a
median overall survival of 40 months (range 3–40+)
and a TTP of 20 months (range 3–40). In the second
group the median overall survival was 5 months (range
1–44+) and a TTP of 4 months (range 1–43).

Tolerability

Nausea and vomiting (12.5%), asthenia (12.5%), pares-
thesias (12.5%), thrombocytopenia (10%), hand–foot

syndrome (5%) and mucositis (5%) were the most
frequent Grade I–II adverse eVects recorded.

Asthenia Grade III in 7.5% of patients and in 1
patient a Grade IV diarrhoea were observed.

Discussion

Although there is no standard regimen yet for NET
treatment, usually poly-chemotherapy with platinum
compounds and etoposide is recognised as the goldFig. 1 Overall survival
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Fig. 3 Overall survival related to histological type
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standard for inoperable poorly diVerentiated NETs
with a reported response rate of 60% [6, 15]. In 1991
Moertel et al. [16] suggested the use of this regimen for
the treatment of NETs having a high proliferation rate
(anaplastic variant). These results were later con-
Wrmed; nevertheless in all these studies the authors
showed responses only in poorly diVerentiated disease
but not in low-grade malignancies as well as in diVeren-
tiated carcinoids or islet cell carcinomas (only 7% of
tumour response) [6, 17, 18].

So chemotherapy is not considered the Wrst-line treat-
ment for patients with well-diVerentiated NETs
although there are some favourable results using strep-
tozotocine, especially in combination with doxorubicin,
in islet cell pancreatic tumours (about 50% of objective
responses) [7, 10]. Streptozotocine is not commercially
available in Italy and this fact makes its use very diYcult.

Other clinical investigations with Xuorouracil,
dacarbazine and anthracyclines have shown a response
rate of <25% in heterogeneous groups of patients (lung
and gastro-entero-pancreatic disease and various
diVerentiation grade tumours) [9, 10, 19–22].

The results of these studies show that even though
poorly diVerentiated NETs usually have a good
response rate during chemotherapy, they show low
sensitivity to the combination of oxaliplatin and cape-
citabine. These results are in contrast with the data on
cisplatin and etoposide, suggesting that not all plati-
num compounds show similar activity in NETs, and
Xuorouracil is sometimes ineVective.

On the contrary, patients with low-grade malignancy
disease pre-treated with somatostatin analogues and
in disease progression can be treated with XELOX

regimen and show high response rate. In particular in
our series we found satisfactory sensitivity to this regi-
men in well-diVerentiated NETs that rapidly pro-
gressed to somatostatin analogues (after 3–6 months of
treatment), probably due to the diVerent biological
proWle of these neoplasms compared with well-diVer-
entiated and poorly diVerentiated NETs.

ClassiWcation ought to include an intermediate cate-
gory of NETs (moderately diVerentiated NETs) sug-
gested by the observation that lung and pancreatic
tumours show a higher response rate than other sites;
in fact in practice, experience shows that these neo-
plasms are more aggressive than gastro-enteric NETs.

In conclusion XELOX chemotherapy is a good choice
of treatment in the case of well-diVerentiated NETs in
the gastro-entero-pancreatic region, not only following
somatostatin analogue failure but also in neoadjuvant
setting, in order to reduce tumour burden and as pre-sur-
gery protocol (particularly in pancreatic disease). Fur-
thermore, this regimen can be considered for lung NETs
(typical and atypical carcinoid) as Wrst-line treatment,
considering the high response rate shown, although these
data need to be conWrmed because of the small number
of treated patients with this histological type.

In contrast, these data suggest that the oxaliplatin
and capecitabine regimen cannot be considered as a
valid alternative to traditional cisplatinum and etopo-
side treatment for poorly diVerentiated NETs.
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