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                        ORIGINAL ARTICLE    

 First-line treatment of patients with disseminated poorly 
differentiated neuroendocrine carcinomas with carboplatin, 
etoposide, and vincristine: A single institution experience      

    INGRID HOLST     OLSEN  1,2,4,5,6  ,       SEPPO W.     LANGER  1,6  ,       IDA     JEPSEN  6  ,  
     MARIA     ASSENS  6  ,       BIRGITTE     FEDERSPIEL  3,6  ,       JANE PREUSS     HASSELBY  3,6  ,  
     CARSTEN PALN Æ S     HANSEN  2,6  ,       ANDREAS     KJ Æ R  4,5,6    &        ULRICH     KNIGGE  2,5,6    

  1  Department of Oncology 5073, Rigshospitalet, Faculty of Health Sciences, University of Copenhagen, Denmark,  
 2  Department of Surgery C 2122, Rigshospitalet, Faculty of Health Sciences, University of Copenhagen, Denmark,  
 3  Department of Pathology 5442, Rigshospitalet, Faculty of Health Sciences, University of Copenhagen, Denmark,  
 4  Department of Clinical Physiology, Nuclear Medicine  &  PET 4011, Rigshospitalet, Faculty of Health Sciences, 
University of Copenhagen, Denmark,   5  Cluster for Molecular Imaging, Rigshospitalet, Faculty of Health Sciences, 
University of Copenhagen, Denmark and   6  European NET Centre of Excellence, Rigshospitalet, 
Faculty of Health Sciences, University of Copenhagen, Denmark                              

 Abstract 
 Poorly differentiated neuroendocrine carcinomas (PDECs) represent highly malignant tumors with an immense tendency 
to metastasize and with a poor prognosis. The treatment consists of palliative chemotherapy and corresponds to the treat-
ment of extensive stage small cell lung cancer.  Material and methods.  We present the patient characteristics and treatment 
results of 31 consecutive, chemona ï ve patients with PDECs treated with carboplatin, etoposide, and vincristine.  Results.  
The response rate was 52%, the disease control rate 77%, and the median overall survival 15.3 months. The one-year 
survival rate was 55%, and the two-year survival rate was 19%. The median progression free survival (PFS) time was 
6.6 months. Survival rates did not correlate with the Ki-67 proliferation index. The treatment was well tolerated.  Conclusion . 
Treatment results with carboplatin, etoposide, and vincristine in chemona ï ve patients with PDECs are comparable to those 
in patients with SCLC. The prognosis is however poor.   

 Within the spectrum of neuroendocrine (NE) tumors, 
poorly differentiated NE carcinomas (PDECs) with 
a high proliferation rate account for around 15%. It 
is important to distinguish PDECs from the well dif-
ferentiated NE carcinomas and NE tumors, since the 
clinical course and treatments of these three entities 
are very different. Many PDECs arise from the lungs, 
gastrointestinal tract, and pancreas. However, patients 
often present with disseminated disease with no 
apparent primary tumor location, i.e. cancer of 
unknown primary location (CUP). Patients with 
PDECs rarely have symptoms or signs of excessive 
hormonal production [1,2]. 

 The immunohistochemical work-up will often 
show positive reaction for synaptophysin, but not 
necessarily for chromogranin A. By defi nition, the 

proliferation index (PI) exceeds 20%, expressed by 
the Ki-67 index [3,4]. 

 In contrast to well-differentiated NE carcinomas 
and tumors, the aggressiveness of PDECs is similar to 
that of small cell lung cancer (SCLC), resulting in a 
median survival of approximately six months without 
treatment [5,6]. Most patients have metastatic disease 
at the time of diagnosis and are unsuitable for surgical 
treatment with curative intent [7,8]. Since the early 
1990s the palliative treatment with chemotherapy has 
mimicked the treatment for disseminated SCLC and 
thus largely remained unchanged [1,2,4,9 – 12]. 

 We present a retrospective analysis of patient 
characteristics and treatment effi cacy in previously 
untreated patients with advanced stage PDEC who 
received treatment with carboplatin, etoposide and 
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vincristine during a 2.5 year period at the Depart-
ment of Oncology, European NET Centre of Excel-
lence, Rigshospitalet, Copenhagen, Denmark.  

 Material and methods  

 Patients 

 Successive patients referred for treatment with the stan-
dard chemotherapy regimen for PDEC from May 2007 
to December 2009 were identifi ed. Patients with SCLC 
were excluded, as were patients with prior antineoplas-
tic treatment. All patients had measurable disease 
according to the Response Evaluation Criteria in Solid 
Tumors (RECIST 1.0), WHO performance status 0 – 2, 
and adequate haematological, renal, and hepatic func-
tion. Patient fi les, laboratory results, pathology reports, 
and radiological examinations were available for explo-
ration. No patients were lost to follow-up.   

 Immunohistochemistry 

 The Ki-67 index was determined immunohistochem-
ically by applying a monoclonal mouse anti-human 
Ki-67 antigen (DAKO Clone MIB-1, Dako Den-
mark A/S, Glostrup, Denmark), Code M7240. 
Twenty hot spot areas (i.e. 20 areas within the tumor 
with a high count of immunoreactive tumor nuclei) 
were estimated and the mean percentage of Ki-67 
cells calculated. The Ki-67 index was calculated by 
an experienced NET pathologist with no knowledge 
of patient related prognostic information. 

 Polyclonal Rabbit Anti-Human Chromogranin A 
(Dako Denmark A/S, Glostrup, Denmark) Code A 
0430 was used for the demonstration of chromogranin 
in the tumor tissue. Synaptophysin was demonstrated 
using Monoclonal Mouse Anti Human Synaptophysin 
(Clone Snp 88, BioGenex Laboratories Inc., Fremont, 
USA), Code MU363. Monoclonal Mouse Anti-
Human CD56 (Clone 1B6, NovoCastra, Trichem, 
Skanderborg, Denmark), Code NCL-CD56-1B6.   

 Treatment 

 Patients received carboplatin AUC 5 IV day 1  �  etopo-
side 100 mg/m 2  PO day 1 – 3, and vincristine 1.3 mg/
m 2  (maximum 2.0 mg) IV day 1 in the outpatient 
clinic. Treatment was repeated every three weeks 
until progression or intolerable toxicity up to a max-
imum of six courses. Dose modifi cations were made 
according to standard procedures for the three drugs. 
Standard prophylactic antiemetic therapy consisted 
of oral prednisolone, ondansetron, and metoclopr-
amide. Prior to the fi rst treatment, renal function was 
measured by  51 Cr-EDTA clearance. Biochemical 
parameters were measured on day 1 and 14 in 
every course. Response evaluation (computed tomog-

raphy) was carried out approximately every eight 
weeks and plus whenever required due to changes in 
clinical and radiological status. Follow-up visits took 
place every six to nine weeks.   

 Statistical analysis 

 Survival statistics was performed using Kaplan-Meier 
curves and log rank tests using the Graph Pad 
Prism ™  v. 5 software (La Jolla, USA). A p-value 
below 0.05 was considered signifi cant.    

 Results 

 From May 2007 to December 2009, we identifi ed 40 
patients from the NET database with PDECs who 
had received treatment with carboplatin, etoposide, 
and vincristine. Nine patients were excluded from 
analysis: eight patients had received other fi rst line 
treatment and one patient received the treatment as 
adjuvant after radical surgery. Hence, 31 patients were 
eligible for analysis, 13 females and 18 males. The 
median age was 63 years (range 33 – 82 years). Perfor-
mance status: 0/1/2  �  10/16/5 (Table I). All patients 
had disseminated disease. In 24 patients (77%) two 
or more organ systems were involved. Nine patients 
(34%) were classifi ed as having carcinoma of unknown 
primary (CUP). All of these patients had a PET-CT 
and an extensive immunohistochemical work-up done 
to try to identify the primary tumor site. Histologi-
cally, 29 patients (94%) had PDEC; two patients (7%) 
had PDEC combined with adenocarcinoma and tran-
sitional carcinoma, respectively. Immunohistochemi-
cal staining for synaptophysin was positive in 30/31 
(97%). Chromogranin A was positive in 16/31 (52%), 
partly positive in 9/31 (29%), negative in 5/31 (16%) 

  Table I. Characteristics of 31 PDEC patients.  

M/F 18/13
Age (years) 63 (range 33 – 82)
Performance status

0 10
1 16
2 5

Localization of the primary
Colon/rectum 6
Pancreas 4
Lung/Trachea 4
Esophagus 3
Small intestine 2
Urinary bladder 1
Uterine cervix 1
Nasal cavity 1
Cancer unknown primary (CUP) 9

No. of metastatic sites
1 7
2 11
3 7
  � 4 6
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and not performed in 1/31 (3%). In the single patient 
with negative chromogranin A and negative synapto-
physin the diagnosis of PDEC was made on the basis 
of morphology and a positive immunohistochemical 
staining for CD56 combined with the clinical presen-
tation of the patient. The Ki-67 proliferation index 
ranged from 20% to 100%; the index reaching 50% 
or higher in 24 (77%). Octreotide scintigraphy was 
positive in four of 22 (18%) scanned patients: three 
had octreotide uptake exceeding the liver (level 3), one 
had lower uptake (level 2). 

 Patients received a median of fi ve courses (range 
1 – 8) of treatment. Three patients (10%) achieved 
complete response (CR), 13 (42%) partial response 
(PR), eight (26%) no change (NC), and seven (23%) 
progressive disease (PD). The overall response rate 
(CR  �  PR) was 52%, and the disease control rate 
(CR  �  PR  �  NC) 77%. The median overall survival 
time (OS) was 15.3 months (Figure 1), the one-year 
survival rate 55%, and the two-year survival rate 
19%. The median progression free survival (PFS) 
time was 6.6 months. 

 Subgroup analysis showed, that patients receiving 
fi rst line chemotherapy only (n  �  17) had median OS 
of 10.5 months versus 17.6 months among those 
patients receiving second or third line therapy 
(n  �  14). This difference was not statistically signifi cant 
( χ  2   �  0.68, p  �  0.41). The PFS in these subgroups was 
5.7 versus 6.6 months, respectively ( χ  2   �  2.29, 
p  �  0.13). For the subgroups CUP (n  �  9) vs. Non-
CUP (n  �  22), the OS was 15.3 months vs. 12.2 months 
( χ  2   �  0.50, p  �  0.49), and the PFS was 5.2 months vs. 
6.6 months ( χ  2   �  0.08, p  �  0.77). 

 The distribution of the Ki-67 index did not cor-
relate with OS. There was no statistical signifi cant dif-
ference in median survival between patients with 
CgA-positive tumors (n  �  16) and those with negative/
partly positive tumors (n  �  15) ( χ  2   �  2.41, p  �  0.13). 

 No patients were diagnosed with brain metastases 
before or during treatment or at follow-up. One 
patient received prophylactic cranial irradiation after 
chemotherapy. 

 There were no treatment related deaths. Eight 
patients (26%) experienced grade 4 febrile neutro-
penia and were admitted for standard empirical anti-
biotic treatment. Seven patients (23%) had grade 3 
neutropenia and two patients (6%) had grade 3 
thrombocytopenia. None of the patients had neu-
ropathy, and no patients developed renal toxicity. 
Emesis was well controlled on the standard prophy-
lactic anti-emetic therapy.   

 Discussion 

 Patients with advanced PDECs have a poor progno-
sis. In the analysis from the Surveillance, Epidemiol-
ogy, and End Results (SEER) of epidemiology and 
prognostic factors for over 35 000 NE tumors the 
median survival for 4054 patients with PDECs was 
10 months [13]. However, overall patients with distant 
metastases had a median survival of only fi ve months 
and a one-year survival rate of 25%. In our present 
material, patients with distant metastases achieved a 
median survival of 15.3 months and a one-year sur-
vival of 55%, which is indicative of a relatively marked 
survival benefi t from the treatment. However, data 

  

Figure 1.     Overall survival (left panel) and progression-free survival (right panel) for 31 patients with PDEC receiving 1st line treatment 
with carboplatin, etoposide, and vincristine.  
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may not be comparable. The number of patients with 
grade 3 – 4 haematological toxicity was in line with 
what to expect with this combinatory regimen and 
the patients disease burden. 

 Treatment based on platin and etoposide is widely 
recommended [14]. The recommendation is based on 
relatively few, older studies, and no controlled, ran-
domized studies have been published. In a pivotal 
study a response rate of 67% was demonstrated in 18 
patients with anaplastic NE tumors. The median sur-
vival was 19 months. Well differentiated NE tumors did 
not respond [1]. In another study, 41 patients with 
PDECs were treated with cisplatin and etoposide. The 
median survival was 15 months and the response rate 
42% [2]. The two studies are not fully comparable to 
the data presented here for several reasons: Neither 
studies used the 2004 WHO tumor classifi cation [4], 
patients were approximately 10 years younger (median 
age) than in our material, and in one of the studies only 
80% had distant metastases. These factors may infl u-
ence the results on the effi cacy and survival data. 

 Our study showed, that the treatment outcome 
measured by survival data was unaffected by the 
Ki67 value within the range of 20 – 100%. This is in 
contrast to well-differentiated NE tumors where 
such an association has been demonstrated [15]. 
This above-mentioned information may therefore 
add to the growing knowledge on the characteristics 
of PDECs. We found a statistically non-signifi cant 
trend towards longer survival in patients receiving 
second and third line treatment versus those receiv-
ing fi rst line only. This trend probably refl ects a selec-
tion bias in the clinical setting, where only fi t patients 
are offered additional therapy upon progression. 

 For historical reasons, we used a three-drug regi-
men based on carboplatin, etoposide, and vincristine 
(a former standard SCLC regimen), which is a feasible 
outpatient based treatment regimen with a well-
described toxicity profi le. In the palliative treatment of 
advanced cancers, e.g. advanced lung cancer, cisplatin 
is often substituted with carboplatin due to lower toxic-
ity and more feasible administration. Whether the addi-
tion of vincristine to platin plus etoposide increases the 
effi cacy of the regimen is not known. In SCLC, vin-
cristine has actually been outfaced from most platin 
based combinatory chemotherapy regimens. The results 
from an ongoing Nordic PDEC registry study may be 
able to show differences in outcome depending on 
slightly different platin based chemotherapy regimens. 

 The response rates and survival data in PDEC 
are comparable with those of fi rst-line treatment of 
extensive stage SCLC [16]. 

 In conclusion, previously untreated patients with 
disseminated PDECs achieve treatment results com-
parable to those of patients with extensive stage SCLC, 
which is indicative of a survival benefi t, compared to 

no treatment. The prognosis is however still poor and 
new therapy options should be sought for. 
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