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Abstract
Objective: We analyzed the clinical features and prognosis of advanced intra- and extra-pulmonary
neuroendocrine carcinomas (NECs) in order to provide further guidance for the clinical treatment of small-
cell lung cancer, which is a type of advanced intrapulmonary NECs.

Methods: The clinical data and survival of 123 patients with advanced intra- and extra-pulmonary NECs
in the Fujian Medical University Union Hospital, Fujian Province, China, between January 2013 to
November 2019 were collected. We retrospectively analyzed the corresponding clinical diagnosis and
treatment, and explored the relevant factors affecting the survival prognosis of patients with intra- and
extra-pulmonary NECs.

Results: The data of 123 patients were collected. There were 90 cases of intra-pulmonary NECS
(including 81 cases of small-cell lung cancer, SCLC), 25 cases of extra-pulmonary NECs involving in the
gastrointestinal tract, and 8 cases of extra-pulmonary NECs in other regions. The median overall survival
(OS) of intra-pulmonary NECs was 13.53 months, of which the median OS of SCLC was 12.97 months,
and the median OS of other intra-pulmonary NECs was 27.07 months. The median OS of extra-pulmonary
NECs in the gastrointestinal tract was 9.42 months, and the OS of extra-pulmonary NECs in the other
regions was 8.69 months. The median OS of intra-pulmonary NECs was signi�cantly longer than that of
the extra-pulmonary NECs in the gastrointestinal tract and in the other regions (P < 0.05). Multivariate
analysis showed that age, liver metastasis, number of cycles of �rst-line chemotherapy, and chest
radiotherapy were risk factors affecting OS in patients with NECs (P < 0.05).

Conclusions: The survival of intra-pulmonary NECs was signi�cantly longer than that of extra-pulmonary
NECs of the gastrointestinal tract and in other regions. However, patients with advanced intra- and extra-
pulmonary NECs who were older and had liver metastases had a poorer prognosis. Multi-disciplinary
treatments such as multi-cycle chemotherapy and combination of chemotherapy and radiotherapy
should play an important role in prolonging the survival of NECs. 

Introduction
Neuroendocrine neoplasms (NENs) refer to heterogeneous tumors of neuroendocrine cells and
peptidergic neurons. In 2010, the World Health Organization (WHO) classi�ed gastrointestinal NENs into
three tissue categories based on the level of mitotic count and Ki-67 index, namely, low grade (G1, mitotic
count: 1 per 10 high power �elds (HPF) and Ki-67 index ≤ 2%), medium grade (G2, mitotic count: 2–20
per 10 HPF and Ki-67 index 3–20%) and high grade (G3, mitosis count > 20 per 10 HPF and Ki-67 index >
20%). Patients at G1 and G2 have good tissue differentiation where patients at G3 have poor tissue
differentiation, namely neuroendocrine carcinomas (NECs). NECs can be divided into two categories:
large-cell NEC (LCNEC) and small-cell NEC (SCNEC) [2]. According to the 2015 WHO standard, pulmonary
NECs usually include four subtypes: LCNEC, small-cell lung cancer (SCLC), typical carcinoid (TC), and
atypical carcinoid (AC) [3]. Among them, SCLC is the main pathological type.
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The incidence of NENs was previously considered to be low. However, the number of NEC cases in
Western countries has increased steadily from 1973 to 2012. The incidence in the United States in 2012
reached 6.98 per 100,000 people, compared to only 1.09 per 100,000 people in 1973, indicating that the
incidence increased six-fold. Among 45,318 patients with NENs and a clear histological grade, the
proportion of patients with NECs is as high as 32.6% (14,766/45,318) [4]. Studies have shown that 50% of
patients with NECs have distant metastases at the time of diagnosis, and the median overall survival
(OS) is only 5.8 months [4]. Treatments for advanced pulmonary NECs are mainly based on systemic
therapies including chemotherapy, targeted therapy, and immunotherapy.

Advanced pulmonary NECs have a high degree of malignancy, relatively few diagnosis and treatment
measures, and a poor prognosis. SCLC, which is the most common form, is still mainly treated with
chemotherapy. Hence, this study analyzed the clinicopathological data and survival data of 123 patients
with advanced intra- and extra-pulmonary NECs and summarized the clinical experience with the goal of
providing guidance for the clinical treatment of SCLC.

Materials And Methods

Patients
One hundred-twenty-three patients with advanced intra- and extra-pulmonary NECs seen at the Fujian
Medical University Union Hospital, Fujian Province, China, from January 2013 to November 2019 were
included in this study. Data from the relevant cases were obtained from the case retrieval system of the
medical record room of the Fujian Medical University Union Hospital. The inclusion criteria included: (1)
diagnosed with NECs through histopathological examination of biopsy and dissected tumors. Patients
had not received any prior chemotherapy, radiotherapy, and other treatments; and (2) with complete
clinicopathological data. The exclusion criteria included: (1) combined with other types of malignant
tumors; and (2) with medullary thyroid carcinoma, paraganglioma, or Merkel cell carcinoma.

Research methods

Data collection
Clinical data meeting the inclusion criteria, such as the primary site of the tumor, age, gender, clinical
symptoms, and treatment status were collected from pathological and clinical electronic medical records
and subjected to statistical analysis.

Follow up
The survival and disease conditions of the 123 patients were followed up by case review and telephone
follow-up. The deadline for follow-up was November 30, 2020. The survival of patients was presented in
months and de�ned as the duration from the date of diagnosis to the date of death or the end of follow-
up. The observation endpoint of this study was the death of the patient and the observation index was
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OS. All surviving patients and patients lost to follow-up as of the last follow-up date were treated as
censored data.

Statistical analyses
This study used the SPSS22.0 software package (IBM, Armonk, NY) for statistical analysis. The count
data are presented as number of cases, and percentages and were compared by Chi-square test. Kaplan-
Meier method and log-rank test were used for univariate survival analysis to calculate and compare
survival rates. Signi�cant variables in the univariate analysis were subjected to multivariate analysis
using the Cox risk regression model. The level of effectiveness was α = 0.05.

Results

Clinical data
Among the 123 patients with advanced pulmonary NECs, the primary lesion was located in the lung in 90
cases (73.2%), esophagus in eight cases (6.5%), stomach in 6 cases (4.9%), pancreas in �ve cases (4.1%),
mediastinum in three cases (2.4%), liver in two cases (1.6%), rectum in two cases (1.6%), duodenum in
one case (0.8%), gallbladder in one case (0.8%), sinuses in one case (0.8%), ovary in one case (0.8%),
cervix in one case (0.8%), prostate in one case (0.8%), and bladder in one case (0.8%).

Age

The median age of onset of patients with advanced pulmonary NECs was 59 years (ranging from 27 to
88 years), and the proportion of patients < 60 years old and ≥ 60 years old was 53.7% (66/123) and
46.3% (57/123), respectively. The median age of onset of intra-pulmonary NECs was 59 years (ranging
from 27 to 88 years), and the proportion of patients < 60 years old and ≥ 60 years old was 52.2% (47/90)
and 47.8% (43/90), respectively. The median age of onset of SCLC was 60 years (ranging from 27 to 88
years), and the proportion of patients < 60 years old and ≥ 60 years old was 48.1% (39/81) and 51.9%
(42/81), respectively. The median age of onset for intra-pulmonary NECs other than SCLC (other intra-
pulmonary NECs) was 55 years (ranging from 41 to 59 years), and the proportion of patients < 60 years
old and ≥ 60 years old was 100.0% (5/5) and 0.0% (0/5), respectively. The median age of onset in the
extra-pulmonary NECs group was 58 years (ranging from 31 to 78 years), and the proportion of patients <
60 years old and ≥ 60 years old was 57.6% (19/33) and 42.4% (14/33), respectively. The median age of
onset of extra-pulmonary NECs in the gastrointestinal tract was 59 years (ranging from 32 to 74 years),
and the proportion of patients < 60 years old and ≥ 60 years old was 56.0% (14/25) and 44.0% (11/25),
respectively. The median age of onset of extra-pulmonary NECs in other regions was 57 years (ranging
from 31 to 78 years), and the proportion of patients < 60 years old and ≥ 60 years old was 62.5% (5/8)
and 37.5% (3/8), respectively (Table 1, Figure 1).
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Table 1
Clinical characteristics of patients with intra- and extra-pulmonary NECs

Clinical
parameters

Intra-pulmonary NECs
(90 cases)

Extra-pulmonary NECs
(33 cases)

Total (123
cases)

p

Age
(year)

Median 59 58 59 /

Range 27-88 31-78 27-88 /

< 60
years

47 19 66 0.598

≥ 60
years

43 14 57

Sex Male 73 25 98 0.614

Female 17 8 25

No signi�cant difference in patient age was found between the intra-pulmonary NEC and the extra-
pulmonary NEC groups (P > 0.05), between the other intra-pulmonary NEC and the SCLC groups (P >
0.05), and between the extra-pulmonary NECs in the gastrointestinal tract and the extra-pulmonary NECs
in the other region groups (P > 0.05).

Sex

Among all patients with advanced pulmonary NECs, there were 98 males and 25 females, accounting for
79.7% (98/123) and 20.3% (25/123), respectively. The percentage of male and female patients with intra-
pulmonary NECs was 81.1% (73/90) and 18.9% (17/90), respectively. Among the patients with intra-
pulmonary NECs, there were 81.5% (66/81) males and 18.5% (15/81) females with SCLC, and 60.0%
(3/5) males and 40.0% (2/5) females with other intra-pulmonary NECs. Among the patients with extra-
pulmonary NECs, there were 75.8% (25/33) males and 24.2% (8/33) females, including 80.0% (20/25)
males and 20.0% (5/25) females with extra-pulmonary NECs of the gastrointestinal tract and 62.5% (5/8)
males and 37.5% (3/8) females with extra-pulmonary NECs in the other regions (Table 1).

No signi�cant differences in sex were found between the patients in the intra-pulmonary NEC and the
extra-pulmonary NEC groups (P > 0.05), between the patients in the SCLC and the other intra-pulmonary
NEC groups (P > 0.05), and between the patients in the extra-pulmonary NECs in the gastrointestinal tract
group and the extra-pulmonary NECs in the other regions group (P > 0.05).

Treatment

Of the 123 patients with advanced pulmonary NECs, 85 patients received chemotherapy alone,
accounting for 69.1% (85/123), and 15 patients received chemotherapy combined with thoracic
radiotherapy (all SCLC), accounting for 12.2% (15/123). The �rst-line chemotherapy regimen used in this
study was etoposide/irinotecan combined with platinum. The patients underwent nine chemotherapy
cycles with a total of 401 cycles adopted overall, and a median number of three cycles. The median



Page 6/18

number of cycles of chemotherapy for all patients with intra-pulmonary NECs was three, the median
number of cycles of chemotherapy for SCLC was also three, and the median number of cycles of
chemotherapy for other intra-pulmonary NECs was four. The median number of cycles of chemotherapy
for extra-pulmonary NECs in the gastrointestinal tract was two, and the number of cycles of
chemotherapy for extra-pulmonary NECs in the other regions was three.

Analysis of survival prognosis

As noted, the deadline for follow-up was November 30, 2020. Of the 90 patients with intra-pulmonary
NECs, there were 10 cases lost to follow-up and 57 deaths, accounting for 71.25% of the total. In addition,
of the 33 patients with extra-pulmonary NECs, seven patients were lost to follow-up and there were 19
deaths, with a mortality of 73.1%. A total of 30 patients with advanced pulmonary NECs survived until the
end of follow-up, and the survival period was determined according to the end of the follow-up time. In
this study, the median OS of all 123 patients with advanced pulmonary NECs after chemotherapy was
11.37 months. The median OS of all patients with intra-pulmonary NECs after chemotherapy was 13.53
months, the median OS of SCLC patients after chemotherapy was 12.97 months, and the median OS of
patients with other intra-pulmonary NECs after chemotherapy was 27.07 months. The median OS of
patients with extra-pulmonary NECs in the gastrointestinal tract was 9.42 months, and the median OS of
extra-pulmonary NECs in the other regions after chemotherapy was 8.69 months. The median OS of
patients with intra-pulmonary NECs was signi�cantly longer than that of patients with extra-pulmonary
NECs in the gastrointestinal tract and with extra-pulmonary NECs in other regions (P < 0.05). The median
OS of patients with other intra-pulmonary NECs was longer than that of patients with SCLC (P > 0.05).
Compared with the SCLC patients who received chemotherapy alone, the median OS of SCLC patients
who received combined chemotherapy and radiotherapy was signi�cantly prolonged (P < 0.05). The
median OS of patients that received ≥ 4 cycles of �rst-line chemotherapy was signi�cantly higher than
patients that received < 4 cycles of �rst-line chemotherapy (P < 0.05, Table 2).
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Table 2
Univariate analysis of prognosis in 123 patients with NECs

Factor   Median
OS
(month)

95% CI χ² p

Age (year) < 60 14.80 10.433–
19.167

7.280 0.007**

≥ 60 9.42 7.874–
10.966

Sex Male 11.37 8.738–
14.002

1.184 0.277

Female 12.33 3.238–
21.422

Primary tumor site Intra-pulmonary NECs 13.53 10.238–
16.822

7.696 0.021*

Extra-pulmonary NECs in
the gastrointestinal tract

9.42 7.111–
11.729

Extra-pulmonary NECs in
other regions

8.69 2.667–
14.713

Albumin (g/L) < 35 10.65 7.574–
13.726

0.072 0.788

≥ 35 12.33 9.316–
15.344

Hemoglobin (g/L) < 120 9.93 8.455–
11.405

1.210 0.271

≥ 120 12.53 8.909–
16.151

ALP (U/L) < 104 12.33 9.038–
15.622

4.963 0.026*

≥ 104 9.50 6.293–
12.707

LDH (U/L) < 245 13.53 10.048–
17.012

5.080 0.024*

≥ 245 9.50 6.911–
12.089

Liver metastasis With 9.23 7.086–
11.374

13.417 <
0.001***

Without 15.80 10.056–
21.544
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Factor   Median
OS
(month)

95% CI χ² p

Bone metastasis With 10.67 5.557–
15.783

0.303 0.582

Without 11.83 9.147–
14.513

Brain metastasis With 10.03 8.254–
11.806

4.869 0.027*

Without 17.93 12.669–
23.191

Tumor proliferation
index

Ki-67 < 55% 11.40 7.792–
15.008

2.571 0.109

Ki-67 ≥ 55% 7.95 6.118–
9.782

Tissue morphology SCLC 12.97 8.931–
17.009

1.229 0.268

Other intra-pulmonary
NECs

27.07 /

Number of cycles of
�rst-line chemotherapy

< 4 8.60 6.704–
10.496

20.704 <
0.001***

≥ 4 19.83 14.463–
25.197

Chest radiotherapy With 19.83 0.000–
43.557

6.178 0.013*

Without 9.93 7.718–
12.142

Results of univariate analysis affecting prognosis

Univariate analysis of age, primary tumor site, albumin, hemoglobin, alkaline phosphatase (ALP), lactate
dehydrogenase (LDH), liver metastasis, bone metastasis, brain metastasis, tumor proliferation index,
tissue morphology, number of cycles of �rst-line chemotherapy, and chest radiotherapy showed that age,
primary tumor site, ALP, LDH, liver metastasis, brain metastasis, number of cycles of �rst-line
chemotherapy, and chest radiotherapy were signi�cantly correlated with the OS of patients with NECs (P <
0.05). Alternatively, sex, albumin, hemoglobin, bone metastasis, tumor proliferation index, and
histological morphology were not signi�cantly correlated with the OS of patients with NECs (P > 0.05,
Table 2).

Results of multivariate analysis affecting prognosis
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Cox regression analysis of eight variables including age, tumor primary site, ALP, LDH, liver metastasis,
brain metastasis, number of cycles of �rst-line chemotherapy, and chest radiotherapy showed that age,
liver metastasis, number of cycles of �rst-line chemotherapy, and chest radiotherapy were signi�cantly
correlated with the OS of patients with NECs (P < 0.05, Table 3, Figure 2).

Table 3
Multivariate analysis of 123 NECs patients

Variable HR 95% CI P

Age (< 60 years vs. ≥ 60 years) 1.637 1.033–2.592 0.036

Liver metastasis (with vs. without) 1.821 1.119–2.962 0.016

Number of cycles of �rst-line chemotherapy (< 4 vs. ≥ 4) 0.393 0.242–0.638 < 0.001

Chest radiotherapy (with vs. without) 0.450 0.204–0.991 0.047

Discussion
NENs originated from the concepts of “carcinoid” or “carcinoid tumor” proposed by Oberndorfer in 1907,
i.e., a new class of organisms derived from argyrophil cells of organs, such as the organs in the
gastrointestinal tract, showing different biochemical, histological, and clinical characteristics in different
regions. In November 2017, the International Agency for Research on Cancer (IARC) meeting reached a
consensus on the classi�cation of all NENs, dividing NENs into 2 categories: differentiated
neuroendocrine tumors (NETs), which is the carcinoid named in some classi�cation standards; and
poorly differentiated NECs [9]. NECs are de�ned as high-grade tumors with high malignancy, poor
prognosis, and lack of speci�c clinical features.

To date, the common locations of NECs in the Asian population are the lung, unknown primary site,
cervix, pancreas, rectum, stomach, and bladder, according to the evidence-based medicine data of the
Surveillance, Epidemiology, and End Results (SEER) database in the United States [5]. According to the
statistical data of this study, the lung was the site with the highest incidence of NECs, followed by the
esophagus, stomach, pancreas, mediastinum, liver, and rectum, which is different from reports from other
countries. We speculate that this may be due to the small sample size in this study, which failed to fully
summarize the features of the primary site of NECs in China. The median age of NECs in this study was
59 years old, which is consistent with the conclusions of other studies in China [10, 11], while a foreign
study showed that the median age of patients with NECs was 67 years old [5]. The differences in patient
median age may be due to racial differences. Previous studies have shown that the incidence of NECs in
both men and women is equal [5, 12], while in this study, the incidence of NECs in males was higher than
that of females. In addition, the incidence of intra-pulmonary NECs in males was also higher than in
females, which is consistent with the �ndings reported by Ichiki et al. [13]. Leone et al. showed that lung
cancer is associated with smoking [14], and a study by Bernhardt et al. showed that SCLC was
signi�cantly correlated with smoking [15]. A study on smoking in China showed that the smoking rate in
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Chinese males was signi�cantly higher than that of Chinese females [16]. Therefore, smoking may be an
important factor leading to the high incidence of intra-pulmonary NECs in males in this study.

Currently, there is no uniform treatment standard or norms for NECs, and the treatment principles are
mainly based on the primary site of the tumor [19, 20]. The main pathological types of NECs in the
advanced lung are SCLC and LCNEC. The treatment for advanced SCLC remains chemotherapy.
According to the NCCN Guidelines for cancer diagnosis and treatment, the �rst-line chemotherapy for
advanced SCLC is 4–6 cycles of etoposide combined with cisplatin (EP). There is debate on the
therapeutic outcomes between irinotecan with combined cisplatin (IP) and EP regimens. In 2002,
Japanese researchers used the IP regimen for treatment of patients with extensive SCLC and showed an
improved total effective rate (65% vs. 52%, P = 0.02) and survival rate (12.8 months vs. 9.4 months, P =
0.002) [21]. According to the S0124 randomized phase III clinical trial published by the American Society
of Clinical Oncology, no signi�cant differences in OS, progression-free survival (PFS), or effective rate
were found between the EP and IP regimens. The S0124 trial did not con�rm the results reported by the
above Japanese group. In the clinical treatment of advanced SCLC, programmed cell death-1 (PD-1) and
T lymphocyte programmed death-ligand 1 (PD-L1) checkpoint inhibitors showed high clinical activity. The
IMpower133 study of the e�cacy and safety of Atezolizumab combined with chemotherapy for
extensive-stage SCLC showed that patients receiving Atezolizumab combined with chemotherapy had a
signi�cantly longer median OS (P = 0.0154) than patients receiving standard treatment. In addition, the
median PFS of the patients that received Atezolizumab combined with chemotherapy was extended from
4.3 months to 5.2 months, suggesting that the combination of Atezolizumab and chemotherapy as a
�rst-line treatment achieved signi�cant improvement in the survival of patients with extensive-stage SCLC
[22, 23]. The CASPIAN study used the PD-L1 inhibitor Durvalumab combined with chemotherapy as the
�rst-line treatment of extensive-stage SCLC and showed that this combination therapy signi�cantly
increased the median OS (P = 0.0047) and lowered the mortality of the patients compared with the
patients receiving standard treatments [24].

The univariate analysis in this study showed that tissue morphology was not correlated with the OS of
patients with NECs. Previous studies have shown that patients with pulmonary LCNEC have better
prognosis than those with SCLC. In our study, the median OS of patients with other intra-pulmonary NECs
was 27.07 months, which was longer than that of patients with SCLC (12.97 months), although no
signi�cant difference was found between the two groups of patients. This is possibly related to the small
sample size of the other intrapulmonary NECs. According to statistics from the US SEER database, the
median OS of advanced intra-pulmonary NECs is 5.8 months, the median OS of extra-pulmonary NECs in
the gastrointestinal tract is 5.2 months, the median OS of extra-pulmonary NECs in other regions is 7.5
months, and the median OS of extra-pulmonary NECs in other regions is longer than that of intra-
pulmonary NECs [5]. In addition, a study by Lokesh et al. showed that the median OS of extra-pulmonary
NECs was longer than that of intra-pulmonary NECs (13 months vs. 8 months) [40]. In our study, however,
the median OS of intra-pulmonary NECs (13.53 months) was signi�cantly longer than that of extra-
pulmonary NECs in the gastrointestinal tract (9.42 months) and extra-pulmonary NECs in the other
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regions (8.69 months). The difference between our study and the other studies may be due to the
different populations. In addition, compared with extra-pulmonary NECs, intra-pulmonary NECs have been
studied more extensively, and their diagnosis and treatment are more systematic and standardized.

Multivariate analysis in this study showed that age, liver metastasis, the number of cycles of �rst-line
chemotherapy, and chest radiotherapy were risk factors affecting median OS in patients with NECs. In
terms of age, the data from this study suggests that young patients are more likely to bene�t from
treatment than older patients. Previous studies by Yao et al. and Yucel et al. also showed a correlation
between survival and patient age in patients with NECs [12, 41]. The liver is the most common metastasis
site in patients with NECs. After liver metastasis occurs, tumor progression increases, which has an
enormous impact on the quality of life and prognosis of the patient. In this study, results of multivariate
analysis indicated that liver metastasis as an independent prognostic factor affecting the median OS of
NECs patients, which is consistent with the �ndings of many previous studies [42–45]. Studies have shown
no statistical difference in improvement in prognosis or survival rate between a regimen of 4–6 cycles of
chemotherapy and > 6-cycle chemotherapy. A larger number of chemotherapy cycles increases toxicity.
Therefore, 4–6 cycles are generally used during platinum-based chemotherapy for NECs. In this study,
patients receiving ≥ 4 cycles of chemotherapy had a signi�cantly improved median OS compared with
those receiving < 4 cycles of chemotherapy, which is consistent with the �ndings of a previous study [46].
The more cycles of �rst-line chemotherapy, the longer the disease progression-free time, which is
equivalent to prolonging OS. Although the survival of patients with SCLC is signi�cantly improved by
chemotherapy, 80% of these patients are prone to intrathoracic recurrence. One study showed that after
three cycles of EP treatment in advanced SCLC patients, patients with complete remission of chest
lesions and patients with complete or partial remission of intrathoracic lesions had a signi�cant increase
in survival after receiving thoracic radiotherapy [47]. In this study, 15 patients with SCLC received
combined radiotherapy and chemotherapy, and the survival bene�t was signi�cantly increased compared
with patients receiving chemotherapy alone (19.83 months vs. 9.93 months), which is consistent with
previous reports.

In conclusion, the prognosis of advanced intra- and extra-pulmonary NECs is poor, especially for SCLC,
which is the dominant intra-pulmonary NEC and commonly requires chemotherapy. Comprehensively
integrating age, presence or absence of liver metastasis, and other aspects of patient information is
necessary to diagnosis and treatment. In addition, following the principle of individualization and
providing the best or most appropriate diagnosis and treatment is required under the standardized
framework. Given the unique heterogeneity of SCLC, scholars have found that there are still many
questions to be answered in the �eld of drug therapy, and more basic research and clinical research are
needed to provide answers.
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Figure 1

Distribution of 123 NECs patients < 60 years old and ≥ 60 years old
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Figure 2

Effects of age, liver metastasis, number of cycles of �rst-line chemotherapy, and chest radiotherapy on
OS in patients with NECs


