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Abstract

Background: Neuroendocrine carcinoma of the cervix (NECC) is a rare variant of cervical cancer. The prognosis of
women with NECC is poor and there is no standardized therapy for this type of malignancy based on
controlled trials.

Methods: We performed a systematic literature search of the databases PubMed and Cochrane Central
Register of Controlled Trials to identify clinical trials describing the management and outcome of women
with NECC.

Results: Three thousand five hundred thirty-eight cases of NECC in 112 studies were identified. The pooled
proportion of NECC among women with cervical cancer was 2303/163470 (1.41%). Small cell NECC, large cell
NECC, and other histological subtypes were identified in 80.4, 12.0, and 7.6% of cases, respectively. Early and
late stage disease presentation were evenly distributed with 1463 (50.6%) and 1428 (49.4%) cases, respectively.
Tumors expressed synaptophysin (424/538 cases; 79%), neuron-specific enolase (196/285 cases; 69%), chromogranin
(323/486 cases; 66%), and CD56 (162/267; 61%). The most common primary treatment was radical surgery combined
with chemotherapy either as neoadjuvant or adjuvant chemotherapy, described in 42/48 studies. Radiotherapy-based
primary treatment schemes in the form of radiotherapy, radiochemotherapy, or radiotherapy with concomitant or
followed by chemotherapy were also commonly used (15/48 studies). There is no standard chemotherapy regimen for
NECC, but cisplatin/carboplatin and etoposide (EP) was the most commonly used treatment scheme (24/40 studies).
Overall, the prognosis of women with NECC was poor with a mean recurrence-free survival of 16 months and a mean
overall survival of 40 months. Immune checkpoint inhibitors and targeted agents were reported as being active in
three case reports.

Conclusion: NECC is a rare variant of cervical cancer with a poor prognosis. Multimodality treatment with radical
surgery and neoadjuvant/adjuvant chemotherapy with cisplatin and etoposide with or without radiotherapy is the
mainstay of treatment for early stage disease while chemotherapy with cisplatin and etoposide or topotecan, paclitaxel,
and bevacizumab is appropriate for women with locally advanced or recurrent NECC. Immune checkpoint inhibitors
may be beneficial, but controlled evidence for their efficacy is lacking.
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Background
Neuroendocrine neoplasias (NENs) are aggressive malig-
nancies derived from neuroendocrine cells. The term
neuroendocrine refers to the fact that the tumor cells
originate from the embryonic neuroectoderm and dis-
play an immunohistochemical profile consistent with
endocrine glandular cells [1]. They may or may not se-
crete peptide hormones. In humans, NENs are typically
located in the gastrointestinal tract, the pancreas, and
the lungs and are subdivided in well-differentiated NENs
and poorly differentiated NENs [2]. Well-differentiated
NENs include neuroendocrine tumors (NET) G1 (also
known as typical carcinoid), NET G2 (also known as
atypical carcinoid), and NET G3. Poorly differentiated
neuroendocrine carcinomas (NECs) include small cell
NEC and large cell NEC (Table 1).
Rarely, NENs may also occur in other organs such as

the female genital tract [3]. Neuroendocrine carcinoma
of the cervix (NECC) is an aggressive histological variant
of cervical cancer accounting for about 1–1.5% of all
cervical cancers [1, 4]. Small cell NEC is the most com-
mon type of NECC, whereas well-differentiated NETs,
especially NET G1 (typical carcinoid) and NET G2
(atypical carcinoid), are very rare at this location [5].
Grading of NECC is similar to NEN of other locations
like lung or the digestive system (Table 1). Due to the
rarity of this malignancy, the management of NECC is
difficult and associated with uncertainty. An interdiscip-
linary approach is necessary, because most studies inves-
tigating the treatment of neuroendocrine tumors have
been performed in patients with tumors in organs other
than the cervix, mostly the lung and pancreas [4, 6].
Specifically, neuroendocrine tumors mainly occur in the
lungs, and thus treatment schedules for neuroendocrine
tumors originating in other organs are similar to those

used in small cell lung cancer. The biology of NECC is
different from squamous cell carcinoma or adenocarcin-
oma of the cervix regarding a number of characteristics.
For example, NECC is more likely to invade the lymph-
vascular space and to spread to the regional lymph node
basin at the time of diagnosis. Also, local and distant re-
lapses occur more often in NECC, and the 5-year overall
survival is significantly poorer with around 30% com-
pared to > 65% for squamous cell carcinoma and adeno-
carcinoma of the cervix [1, 4]. Thus, the aggressive
nature of NECC resembles that of small cell lung cancer
which, at the time of initial diagnosis, is rarely localized
and mostly locally advanced or metastasized.
Positive immunohistochemical staining for neuroendo-

crine markers like synaptophysin (SYN), chromogranin
(CHG), CD56 (N-CAM), and neuron-specific enolase
(NSE) is diagnostic for NECC. For establishing the diag-
nosis, positive staining of at least two neuroendocrine
markers is recommended. SYN and CD56 are the most
sensitive markers. In some cases of small cell NECC,
however, expression of neuroendocrine markers may be
negative. Differential diagnosis of NECC includes metas-
tasis of extracervical NEC (e.g. lung or gastro-entero-
pancreatic NEC) and extracervical NEC with local wide
tumor spread (e.g. urinary bladder, rectum, or Merkel
cell carcinoma of the skin). NECC must be distinguished
from lymphomas, poorly-differentiated squamous cell
carcinomas, and sarcomas or melanomas with morpho-
logical small cell-like features. Furthermore, large cell
NECC may be positive for p63, a marker strongly
expressed in squamous cell carcinomas. In this case,
however, positive immunohistochemical staining for
neuroendocrine markers excludes the diagnosis of squa-
mous cell carcinoma. While isolated neuroendocrine
cells may occur in squamous cell carcinomas and adeno-
carcinomas, these tumors should not be interpreted as
NECs if they lack the morphological features of NECs.
NSE is not only expressed on the surface of NECC

tumor cells, but is also present in the serum of the ma-
jority of patients and may thus be used as a serum
tumor marker for NECC. For example, in a series of six
patients with small cell NECC and 13 patients with
squamous cell cervical carcinoma, elevated serum levels
of NSE were noted in four of six patients with NECC,
but in none of the patients with squamous cell carcin-
oma [7]. Similar to squamous cell cervical carcinoma,
high-risk HPV DNA has been detected in the majority
of small cell and large cell NECC [8]. In a recent meta-
analysis, Castle et al. [9] analyzed HPV infection data in
403 cases of small cell and 45 cases of large cell NECC.
They found that 85 and 88% of cases were HPV positive,
respectively. The predominant subtypes were HPV18
and HPV16. The authors conclude that HPV infection is
the underlying cause for most cases of NECC and that

Table 1 Grading of neuroendocrine neoplasias of the cervix

Classification/Grade Mitotic Indexa Ki-67 Indexb

Well-differentiated NEN

NET G1 < 2/10 ≤ 2

NET G2 2–20 3–20

NET G3c > 20 > 20

Poorly differentiated NEN

NEC G3 > 20 > 20

Small cell carcinoma

Large cell carcinoma

According to Kim et al. [2]. NEN neuroendocrine neoplasia, NET neuroendocrine
tumor, NEC neuroendocrine carcinoma
aMitotic index: based on the evaluation of mitoses in 50 high-power fields
(HPF; 0.2 mm2 each) in areas of higher density; expressed as mitoses per 10
high-power fields (mitoses/2 mm2)
bKi-67 proliferation index: based on the evaluation of ≥500 tumor cells in areas
of higher nuclear labeling (so-called hotspots)
cNET G3 is defined as NET with Ki-67 proliferation index/mitotic index > 20
and without morphological features of small cell NEC or large cell NEC
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most if not all cases could thus be prevented by prophy-
lactic HPV vaccination.
No treatment schemes for NECC based on prospective

clinical trials are currently available due to the rarity of
this malignancy. Many authors have therefore used mul-
timodality approaches, mainly derived from the therapy
of cervical cancer in general as well as from neuroendo-
crine tumors of the lung in particular. In 2011, the Soci-
ety of Gynecologic Oncology (SGO) published a clinical
document on the management of women with NECC
[10]. They also recommend a multimodality therapeutic
strategy. Regarding chemotherapy, the SGO recommends
etoposide/platinum-based chemotherapies for NECC but
not for well differentiated carcinoid tumors, which should
be managed similar to gastroenteropancreatic NETs. The
Gynecologic Cancer InterGroup (GCIG), in 2014, also
published a consensus review on the treatment of small
cell NECC [11]. They recommend radical surgery for early
stage disease, either primarily or after neoadjuvant chemo-
therapy. For patients with advanced stage disease, the
GCIG recommends chemoradiation or systemic chemo-
therapy consisting of etoposide and cisplatin. In line with
the SCG and GCIG recommendations, treatment schemes
for patients with NECC in the literature usually consist of
radical hysterectomy followed by adjuvant chemotherapy
for early stage disease. For locally advanced and metastatic
disease, definitive concurrent chemoradiation, neoadju-
vant chemotherapy followed by surgery, or chemotherapy
alone have been described [1, 4]. Various chemotherapy
regimens have been reported in women with NECC and
they usually differ from those typically used in squamous
cell carcinoma and adenocarcinoma of the cervix. For ex-
ample, Yin et al. used a combination of cisplatin and eto-
poside in 23 cases of NECC [12]. Other chemotherapy
regimens described in the literature are cisplatin/irinote-
can [13], carboplatin/paclitaxel [14], and cisplatin/vincris-
tine/bleomycin [15].
To highlight the clinical characteristics, management,

and prognosis of women with NECC, we report the re-
sults of a systematic review of the literature with cohort
studies, case series, and case reports of women with
NECC. We discuss the most common therapies and re-
spective outcomes of this malignancy.

Methods
We performed a systematic literature search of the
databases PubMed and Cochrane Central Register of
Controlled Trials using the search terms (“neurosecre-
tory systems”[MeSH Terms] OR (“neurosecretory”[All
Fields] AND “systems”[All Fields]) OR “neurosecretory
systems”[All Fields] OR “neuroendocrine”[All Fields])
AND (“uterine cervical neoplasms”[MeSH Terms] OR
(“uterine”[All Fields] AND “cervical”[All Fields] AND
“neoplasms”[All Fields]) OR “uterine cervical

neoplasms”[All Fields] OR (“cervical”[All Fields] AND
“cancer”[All Fields]) OR “cervical cancer”[All Fields])
AND (“therapy”[Subheading] OR “therapy”[All Fields]
OR “treatment”[All Fields] OR “therapeutics”[MeSH
Terms] OR “therapeutics”[All Fields]). After screening
all abstracts of the publications identified by the ini-
tial search, studies and case reports reporting on
women with NECC were included in the analysis.
Suitability of studies was defined for the purpose of
this review as reporting on the clinical or biological
characteristics, treatment, or clinical outcomes of pa-
tients with large cell NECC, small cell NECC, cervical
carcinoid tumor, or atypical cervical carcinoid tumor
with or without concomitant features of differentiation
[16]. In the next step, studies not reporting individual data
of women with NECC, duplicate publications, and studies
reporting on women with neuroendocrine tumors meta-
static to the cervix were excluded. All remaining studies
were then retrieved in full and a cross reference search
was performed and additional suitable studies reporting
on women with NECC as defined above were added to
the analysis. Data were extracted, summarized, and ana-
lyzed using summary descriptive statistics. Data are given
as means or medians where appropriate. No comparative
statistics were used.

Results
A systematic literature search of the databases PubMed
and Cochrane Central Register of Controlled Trials was
performed on 21–10-2017 and identified 453 citations.
After screening all abstracts, 124 citations were included
in the analysis [1, 7, 8, 12–14, 17–134]. Two studies not
reporting individual data of women with NECC, double
publications, and a study reporting on women with neu-
roendocrine tumors metastatic to the cervix were ex-
cluded [1, 12, 119]. The 121 selected studies were then
retrieved in full and a cross reference search was per-
formed which identified 26 additional studies reporting
on women with NECC as defined above [15, 135–159].
Figure 1 shows a flow diagram of the literature search.
We included 147 studies in the final analysis. Table 2

shows study and patient characteristics of 112 studies
with individual patient data suitable for pooled analysis.
Among these 112 studies, we found 17 retrospective co-
hort studies, 49 retrospective cases series, and 46 case
reports. No prospective studies or interventional trials
were identified. Only 8 studies reported on ≥50 patients
with NECC describing 130 [59], 100 [100], 68 [71], 64
[129], 61 [142], 57 [134], and 50 [96] cases, respectively.
One registry study included 1896 patients without
reporting individual patient data [145]. In summary,
3538 cases of NECC have been reported in the literature.
Seventeen studies described the total number of cervical
cancer patients, among which NECC cases were
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identified, thus allowing for a calculation of the inci-
dence of NECC among cervical cancer cases. The re-
spective incidences given in these studies were 6/73
(8.22%) [75], 130/2108 (6.17%) [59], 14/389 (3.60%)
[108], 10/365 (2.74%) [122], 12/452 (2.65%) [76], 14/649
(2.16%) [103], 44/2835 (1.55%) [109], 1896/127332 (1.49%)
[145], 9/677 (1.33%) [56], 31/2385 (1.30%) [48], 25/2201
(1.14%) [120], 11/1370 (0.80%) [117], 64/9474 (0.68%)
[129], 14/2074 (0.68%) [150], 6/972 (0.62%) [101], 10/2096
(0.48%) [62], and 7/8018 (0.09%) [123] for a pooled rate of
2303/163470 (1.41%) cases.
The most common histological subtype of NECC was

small cell NECC. Specifically, small cell NECC, large cell
NECC, and other histological subtypes were identified in
80.4, 12.0, and 7.6% of cases, respectively. Early (Inter-
national Federation of Gynecology and Obstetrics [FIGO]
stages I to IIA) and late (FIGO stages IIB to IV) stage dis-
ease presentation were evenly distributed with 1463 (50.
6%) and 1428 (49.4%) cases, respectively.
The immunohistochemical profiles of NECC demon-

strated expression of SYN (424/538 cases; 79%), NSE
(196/285 cases; 69%), CHG (323/486 cases; 66%), and
CD56 (162/267; 61%) as the most typical markers of
NECC. Only a fraction of the published studies analyzed
molecular tumor profiles. Among them, the mutations

most often identified were in the p53 (22/86; 26%),
KRAS (7/60; 12%), PIK3CA (8/44; 18%), and c-myc (8/
15; 53%) genes, respectively. Loss of heterozygosity
(LOH) was found to be present in 16/53 (30%) cases.
Additional file 1: Figure S1 demonstrates immunohisto-
chemical stainings of a small cell NECC with positive
staining for CD56 (N-CAM) and the proliferation
marker Ki-67.
Treatment modalities and outcomes are shown in

Table 3. The most common primary treatment modality
of NECC was radical surgery combined with chemother-
apy either as neoadjuvant or adjuvant chemotherapy.
Specifically, radical surgery and adjuvant chemother-
apy were described in 21/48 studies. Neoadjuvant
chemotherapy followed by radical surgery with or
without adjuvant therapies (radiotherapy, radiochemo-
therapy, or chemotherapy) were described in 12/48 stud-
ies. Radiotherapy-based primary treatment schemes in the
form of radiotherapy, radiochemotherapy with cisplatin,
or radiotherapy with concomitant or followed by chemo-
therapy were also commonly used (15/48 studies).
There was no retrospective or prospective comparison
of the efficacy of surgery-based, chemotherapy-based,
and radiotherapy-based treatment schemes within com-
parable disease stages in the published studies. After re-
currence of NECC, chemotherapy was used in most
studies (7/10 studies), followed by radiotherapy (3/10
studies), and surgery (2/10 studies).
There is no standard chemotherapy regimen for

NECC, but cisplatin/carboplatin and etoposide (EP) was
the most commonly used treatment scheme (24/40 stud-
ies), similar to the treatment routinely used for small cell
lung cancer. EP combined with other substances such as
bleomycin, cyclophosphamide, or doxorubicin was re-
ported in another 6/40 studies, making EP alone or in
combination by far the most commonly used cytotoxic
regimen. Other commonly used cytotoxic regimens in
the primary therapy setting (neoadjuvant or adjuvant)
were cisplatin/carboplatin and paclitaxel (7/40 studies)
and cisplatin combined with irinotecan (4/40 studies).
Other regimes such as 5-fluorouracil/cisplatin, vincristine/
cisplatin/bleomycin, vincristine/adriamycin/cisplatin, and
irinotecan/cisplatin/paclitaxel were only rarely used. In
women with recurrent NECC, EP alone or in combination
with other cytotoxic drugs was also the most commonly
used cytotoxic regimen (5/8 studies). Overall, the progno-
sis of women with NECC was poor. The recurrence-free
survival was short with a mean duration of 16 months and
the mean overall survival duration of women with NECC
was 40 months. In a pooled analysis of all studies report-
ing absolute survival rates, the 2-year- and 5-year overall
survival rates were 50 and 34%, respectively.
Targeted therapies and immune-checkpoint inhibitors

were only described in three studies [102, 144, 149].

IDENTIFICATION
PubMed, Cochrane Central
Register of Controlled Trials
Citations identified: n=453

FULL-TEXT SCREENING
Articles retrieved in full: n=124

Additional articles identified
through cross-reference

search: n=26

Excluded: n=329
• Not reporting on

NECC: n=329

SCREENING
Abstracts screened: n=453 

SYNTHESIS
Articles included: n=147
Number of articles with

individual patient data: n=112
Cohort studies: n=17

Case series: n=49
Case reports: n=46

Total number of patients: 
n=3538

Excluded: n=3
• No patient data: n=1
• Duplicate report: n=2

Fig. 1 Flow diagram of the literature search algorithm
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Paraghamian et al. used nivolumab in a patient with re-
current, metastatic, programmed cell death 1 ligand 1
(PD-L1)-negative small cell NECC, who experienced a
complete response [149]. Sharabi et al. report a patient
with metastatic, chemotherapy-refractory NECC with
bowel obstruction due to a large tumor burden [102].
Liquid biopsy demonstrated a high number of tumor
mutations. She was treated with radiotherapy combined
with nivolumab and experienced a near-complete sys-
temic resolution of disease for at least 10 months. Lastly.
Lyons et al. used the mitogen-activated protein kinase 1
(MEK)-inhibitor trametinib in a woman with recurrent
small cell NECC and a Kirsten rat sarcoma gene
(KRAS)-mutated tumor [144]. This patient also experi-
enced a complete response.
The largest cohort of women with NECC was pub-

lished by Margolis et al. [145]. Using the National Can-
cer Database (NCDB), the authors identified 1896
patients with NECC. These patients were younger, more
often white, and diagnosed with metastatic disease at
presentation compared to women with squamous cell
cervical cancer. In a multivariable analysis, NECC pa-
tients of all tumor stages had a significantly higher risk
of death compared to women with squamous cell cer-
vical cancer. Three other large cohorts analyzed data
sets of 188 [37], 130 [59], and 100 [100] cases, respect-
ively. Cohen et al. summarized the characteristics and
treatment results of 188 patients most of whom had
early stage disease (n = 135 with FIGO stages I-IIA) [37].
The 5-year disease-specific survival in FIGO stages I-
IIA, IIB-IVA, and IVB disease were 36.8, 9.8, and 0%, re-
spectively. In this patient cohort, adjuvant chemotherapy
or chemoradiation was associated with a significantly
improved survival in all patients. Consequently, use of
chemotherapy or chemoradiation was an independent
prognostic factor for improved survival. Robin et al. used
the National Cancer Data Base to identify 100 women
with locally advanced NECC treated with definitive che-
moradiotherapy [100]. There was a substantial improve-
ment in overall survival when brachytherapy was
administered in addition to external beam radiotherapy
resulting in an improved median survival of 48.6 vs. 21.
6 months. Intaraphet et al. looked at 130 patients with
small cell NECC and identified older age and locoregio-
nal lymph node involvement as the most important
prognostic factors among surgically treated patients [59].
The largest series of women analyzing the treatment

efficacy of chemotherapy among women with recurrent
NECC was published by Frumovitz et al. [140]. They
compared 13 patients who received the combination of
topotecan, paclitaxel, and bevacizumab (TPB) with 21
patients receiving other regimens, mostly a platinum-
based regimen with or without a taxane. TPB was
associated with a significantly improved outcome. For

example, the median progression-free survival was 7.
8 months for TPB and 4.0 months for non-TPB regi-
mens and the median overall survival was 9.7 months
for TPB and 9.4 months for the non-TPB regimens.
Eight women (62%) who received TPB versus four (19%)
who received non-TPB regimens were on treatment for
> 6 months, and four patients (31%) in the TPB group
versus two (10%) in the non-TPB group were on treat-
ment for > 12 months.
The bulk of studies identified in this systematic review

were small case series (43.8%) and case reports (41.1%).
As expected, the heterogeneity among these studies with
low numbers of NECC patients was considerable.
However, as shown in Table 3, most patients were
treated with radical surgery and adjuvant or neoadjuvant
chemotherapy, whereas chemotherapy alone or radio/
chemo/therapy alone were rarely used. Long-term survi-
vors among these women were almost exclusively found
in cases with early stage disease at initial presentation,
complete tumor resection, and chemotherapy with or
without radiotherapy.

Discussion
NECC is an aggressive histological variant of cervical
cancer accounting for 1.4% of all cervical cancers. The
management of NECC is difficult and is associated with
uncertainty. Therefore, we performed a systematic re-
view of the literature and identified data of 3538 NECC
cases from 112 studies. We found that NECC is a rare
variant of cervical cancer with small cell NECC being
the most common histological subtype. This tumor car-
ries a poor prognosis with a mean overall survival of
40 months and a 5-year overall survival rate of 34%.
Multimodality treatment with radical surgery and adju-
vant or neoadjuvant chemotherapy with etoposide and
cisplatin is the mainstay of treatment for early stage
disease while combined radiochemotherapy and chemo-
therapy are appropriate for women with locally advanced
or recurrent NECC. A large number of chemotherapy
regimens have been described in the treatment of pa-
tients with NECC but cisplatin/carboplatin and etopo-
side alone or in combination with other substances have
been described in more than two thirds of the published
studies. Novel therapeutics such as immune checkpoint
inhibitors and targeted therapies may be beneficial, but
evidence for their efficacy is lacking.
Although there is no standard of care regarding the

choice of chemotherapy for women with NECC, we
found that cisplatin/carboplatin and etoposide was the
most commonly used regimen in the primary treat-
ment and may thus be regarded as an informal stand-
ard. Of note, this combination was described in 30/40
studies. The exact dosage and therapy duration of this
scheme, however, varied considerably in the published
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studies. For example, Baykal et al. used cisplatin 80 mg/m2

on day 1 together with etoposide 120 mg/m2 on days 1, 2,
and 3 in a 21 day cycle [26]. Intaraphet et al. used cisplatin
75 mg/m2 and etoposide 100 mg/m2 every 3 weeks [59].
Hoskins et al. used etoposide (40 mg/m2/d) and cisplatin
(25 mg/m2/d) over 5 consecutive days starting on days 1,
15, 29, and 43 and combined this scheme with locoregional
irradiation started on day 15 [14].
In women with recurrent NECC, cisplatin/etoposide

alone or in combination with other cytotoxic drugs was
also the most commonly used cytotoxic regimen de-
scribed in 5/8 studies. Of note, women with recurrent
disease who had already been treated with cisplatin/car-
boplatin and etoposide in the primary setting might
benefit from a triplet regimen consisting of topotecan,
paclitaxel, and bevacizumab. In the largest series of
women with recurrent NECC, Frumovitz et al. found
that the combination of topotecan, paclitaxel, and beva-
cizumab was superior to platinum-based regimens with
or without a taxane [140]. Thus, in women who already
had received cisplatin/carboplatin and etoposide in the
primary treatment, topotecan, paclitaxel, and bevacizu-
mab might be an appropriate choice.
Women with NECC have a poor prognosis irrespective

of the treatments used. Even with aggressive treatment
schemes involving radical surgery, chemotherapy and
radiotherapy, the mean 5-year overall survival rate was
only 34% in our pooled analysis of the published data.
Therefore, new treatment concepts are warranted for
this subgroup of cervical cancer patients. Targeted ther-
apies and immune-checkpoint inhibitors might be such
new treatment options for NECC. In two case reports,
nivolumab led to durable remissions in patients with re-
current disease as did the MEK-inhibitor trametinib in a
woman with recurrent small cell NECC and a KRAS-
mutated tumor [102, 144, 149]. Clearly, this is not a
broad evidence base. On the other hand, NECC is a very
rare disease and in view of a reasonable alternative, these
novel agents might be used in women with recurrent
NECC and progression after conventional chemotherapy
regimens such as cisplatin/etoposide or topotecan, pacli-
taxel, and bevacizumab. When comparing these regi-
mens to those usually used for small cell lung cancer,
platinum compounds, etoposide, topotecan and anthra-
cyclines are familiar substances whereas paclitaxel or
bevacizumab are rarely used in small cell lung cancer.

Conclusions
We found that NECC is a rare form of cervical cancer
with a poor prognosis. Due to the small number of cases
and the retrospective nature of this analysis, conclusions
are limited, but multimodality treatment with radical
surgery and adjuvant or neoadjuvant chemotherapy with
etoposide and cisplatin is the mainstay of treatment for

early stage disease while combined radiochemotherapy
and chemotherapy are appropriate for women with lo-
cally advanced or recurrent NECC. In light of the poor
prognosis of women with NECC despite aggressive
treatment, novel therapeutics such as immune check-
point inhibitors and targeted agents should be incorpo-
rated into the management even without controlled
evidence.

Additional file

Additional file 1: Figure S1. Immunohistochemical stainings of a small
cell neuroendocrine carcinoma of the cervix. (A) Hematoxylin and eosin
staining. (B) Staining for CD56 (N-CAM). (C) Staining for the proliferation
marker Ki-67 (using monoclonal antibody MIB-1). Bars, 100 μm. (PDF 1545 kb)
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