b university of ;”g////; . —
L : e % niversity Medical Center Groningen
773 groningen g”,//

University of Groningen

First-Line everolimus and cisplatin in patients with advanced extrapulmonary neuroendocrine
carcinoma

Levy, Sonja; Verbeek, Wieke H. M.; Eskens, Ferry A. L. M.; van den Berg, Jose G.; de Groot,
Derk Jan A.; van Leerdam, Monique E.; Tesselaar, Margot E. T.

Published in:
Therapeutic advances in medical oncology

DOI:
10.1177/17588359221077088

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2022

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):

Levy, S., Verbeek, W. H. M., Eskens, F. A. L. M., van den Berg, J. G., de Groot, D. J. A., van Leerdam, M.
E., & Tesselaar, M. E. T. (2022). First-Line everolimus and cisplatin in patients with advanced
extrapulmonary neuroendocrine carcinoma: a nationwide phase 2 single-arm clinical trial. Therapeutic
advances in medical oncology, 14, 1-12. https://doi.org/10.1177/17588359221077088

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.


https://doi.org/10.1177/17588359221077088
https://research.rug.nl/en/publications/3cfc5199-5ce0-4252-809e-d877d82b29b4
https://doi.org/10.1177/17588359221077088

1) Check for updates

Therapeutic Advances in Medical Oncology

Original Research

First-line everolimus and cisplatin in
patients with advanced extrapulmonary
neuroendocrine carcinoma: a nationwide
phase 2 single-arm clinical trial

Sonja Levy, Wieke H.M. Verbeek, Ferry A.L.M. Eskens, José G. van den Berg,
Derk Jan A. de Groot, Monique E. van Leerdam and Margot E.T. Tesselaar

Abstract

Background: Extrapulmonary neuroendocrine carcinoma (EP-NEC) are an aggressive
subgroup of neuroendocrine neoplasms (NEN). Advanced EP-NEC is generally treated with
platinum-based cytotoxic regimens, but progressive disease occurs rapidly, resulting in a
poor prognosis. Genetic alterations in the mammalian target for rapamycin (mTOR) pathway
have been identified in NEN, providing a rationale for treatment with the mTOR-inhibitor

everolimus.

Methods: A prospective phase 2 single-arm study included patients with advanced EP-NEC
from three Dutch NEN expertise centres between March 2016 and January 2020. Treatment
consisted of cisplatin 75 mg/m? every 3weeks in combination with daily everolimus 7.5 mg

for a maximum of six cycles, followed by maintenance everolimus until disease progression.
Primary endpoint was disease control rate (DCR), defined as the sum of overall response rate
(ORR) plus the rate of stable disease according to RECIST 1.1, assessed at 9-week intervals.
Toxicity was evaluated according to CTCAE version 5.0.

Results: Thirty-nine patients, with a median age of 64years (range: 28-74), of whom 20 (51%)
were male, were enrolled. DCR was 82.1% (95% confidence interval (Cl): 66.4-92.4), with

an ORR of 58.9% (CI: 42.1-74.4). Median duration of response was 6.4 (Cl: 5.8-7.0) months
and median progression-free survival was 6.0 (Cl: 4.3-7.8) months. Three patients (8%) had
durable responses lasting > 12months. Median overall survival was 8.7 (Cl: 7.8-9.6) months.
Most common grade 3/4 toxicities were haematological (36%) and renal (21%).

Conclusion: Everolimus in combination with cisplatin is an effective first-line treatment option
for advanced EP-NEC, especially in highly selected patients.

Trial registration: Clinicaltrials.gov, NCT02695459, https://clinicaltrials.gov/ct2/show/

NCT02695459.

Keywords: cisplatin, everolimus, neuroendocrine carcinoma

Received: 11 October 2021; revised manuscript accepted: 12 January 2022.

Introduction

Neuroendocrine neoplasms (NEN) are a hetero-
geneous class of malignancies that may arise in
various localizations throughout the body. NEN
have been classified according to morphological
properties and biological behaviour into well-dif-
ferentiated neuroendocrine tumours (NET) and

poorly differentiated neuroendocrine carcinomas
(NEC).! This classification and hence the nomen-
clature of various NEN has been altered several
times over the past decades.?* The most recent
update in 2017 has identified three grades (G1-
G3) of NET, and a solitary high-grade (G3)
NEC.! By definition, NEC show a mitotic count
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of >20per 2mm? and a Ki67-proliferation index
of >20%, although most NEC have a Ki67-
index of >55%.%% The majority of NEC are of
pulmonary origin in the form of either small-cell
lung carcinoma (SCLC) or large-cell neuroendo-
crine carcinoma (LCNEC).%78 Extrapulmonary
NEC (EP-NEC) mostly originate from the gas-
troenteropancreatic tract (GEP-NEC), account-
ing for around 35-55% of all NEC.° Other
primary sites of EP-NEC include the genitouri-
nary tract and the skin (i.e. Merkel cell carcinoma
(MCQ)).10.11

EP-NEC usually display very aggressive behav-
iour with up to 85% of patients presenting with
locally advanced or metastatic disease at diagno-
sis.%12%13 Due to the rarity of the disease, evidence
regarding systemic treatment is scarce and is often
based on guidelines for treating SCLC.8%14 At the
time of initiation of this study, a few retrospective
studies were available regarding cytotoxic thera-
pies in EP-NEC.13:15 A large retrospective study of
305 patients with EP-NEC indicated that cyto-
toxic treatment offers survival benefit over a best
supportive care (BSC) approach. They observed a
median overall survival (OS) of 11 months with
palliative chemotherapy, including first to third
treatment lines, and a mere 1 month OS in patients
who received BSC only. In this series, first-line
chemotherapy resulted in an overall response
(OR) of 31% and disease stabilization of 33%,
summing to a disease control rate (DCR) of 64%.
Also, a Ki67-index of >55% cut-off was found to
be significantly associated with worse OS
(10 months versus 14 months).!3 More recently, a
prospective study of patients with GEP-NEC or
unknown primary NEC showed an OR of 50%
and stable disease (SD) of 23% for first-line treat-
ment and a progression-free survival (PFS) and
OS of 6.2 and 11.6months, respectively.!® Most
cytotoxic regimens used in the treatment of
EP-NEC consist of a platinum backbone, often
combined with etoposide or irinotecan.!310
Currently, the European Society for Medical
Oncology (ESMO) guidelines recommend cispl-
atin/etoposide or carboplatin/etoposide as first-
line treatment for advanced EP-NEC.!4 Although
highly responsive to these therapies, progression
occurs rapidly, often with a strikingly poor prog-
nosis due to the lack of treatment options. To
illustrate this, a recent meta-analysis in patients
with advanced EP-NEC showed that second-line
treatment had very limited efficacy, with a pooled
PFS of 2.5 months.!”

Mutations in the mammalian target of rapamycin
(mTOR) are present in various cancers, including
well-differentiated NET.181° mTOR is a serine/
threonine kinase that regulates cell growth and
proliferation, metabolism and angiogenesis. It has
also been implicated in the pathogenesis of NET.
Inhibition of the mTOR signalling pathway has
shown antiproliferative effects in cell lines and
primary cultures of human NET.!® A therapeutic
intervention that specifically targets this mTOR
pathway is everolimus. This one-of-a kind anti-
cancer drug has been extensively studied in rand-
omized trials of NET of the pancreas, lung and
small intestine.20-22 Based upon superior PFS
data, albeit with somewhat disappointing effects
on OS, everolimus has become part of standard of
care for patients with these tumours.?3-25
Preclinical studies have demonstrated synergistic
antitumour activity of everolimus in combination
with cisplatin, which prompted the necessity to
further investigate this combination.2627 The
mechanism underlying this synergistic activity has
not been fully elucidated, but it has been sug-
gested that reducing cellular levels of p21, thereby
impairing DNA repair, could be an underlying
mechanism.?%

The poor efficacy of current treatment options for
EP-NEC combined with the abovementioned
interactions, as well as the widely accepted anti-
cancer activity of everolimus in patients with
NEN, provided the rationale to perform this mul-
ticentre phase 2 clinical trial to evaluate the effi-
cacy and safety of everolimus in combination with
cisplatin in patients with advanced EP-NEC.

Methods

Study design

A single-arm, open-label, three-centre, national
phase 2 clinical trial was designed to assess antitu-
mor activity and safety of cisplatin in combination
with everolimus as first-line treatment in patients
with advanced EP-NEC. Between March 2016
and January 2020, patients were included from
three referral centres in the Netherlands (Erasmus
Medical Centre in Rotterdam, Netherlands
Cancer Institute (NKI) in Amsterdam and the
University Medical Centre Groningen). The
study complies with the Declaration of Helsinki
rules and the principles of Good Clinical Practice
guidelines. This study was approved by the insti-
tutional review board (IRB) of the NKI
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(organizing institute) under IRB-identification
number: NIL50842.031.15. Written informed
consent was obtained from all patients. This trial
is registered at clinicaltrials.gov INCT02695459)
on 1 March 2016. The first patient was included
in the study on 21 March 2016.

Patients

Eligible patients were adults with histopathologi-
cally confirmed locally advanced or metastatic
EP-NEC. All pathological samples were classified
by a NEN expert pathologist. Inclusion criteria
were a World Health Organization (WHO) per-
formance status (PS) of 0—2, adequate bone mar-
row, liver and renal function (creatinine clearance
> 60 ml/min); and an estimated life expectancy
of >3 months.

Patients were excluded if they had received previ-
ous chemotherapy for advanced or metastatic
EP-NEC or had previously been exposed to
everolimus. Neo-adjuvant and peri-operative
chemotherapy or chemoradiation with curative
intent was allowed if at least 6 months had elapsed
between completion of therapy and enrolment in
the study.

Study treatment

Study treatment consisted of daily everolimus
7.5mg/day combined with cisplatin 75 mg/m?
every 21days, up to a maximum of six cycles,
unless withdrawn earlier due to unacceptable tox-
icity or progressive disease. Everolimus and cispl-
atin dose was established based on a phase 1 study
in patients with advanced head and neck
tumours.28 After six cycles of cisplatin and everoli-
mus were completed, patients continued with
single-agent everolimus 7.5 mg/day until disease
progression or unacceptable toxicity. On day 1 of
every cycle, patients were evaluated for renal
function, myelosuppression, ototoxicity and
peripheral neuropathy. Cisplatin was switched to
carboplatin with an AUC =4 if creatinine clear-
ance had dropped below 50 ml/min, or when
grade 3 or higher ototoxicity or peripheral neu-
ropathy occurred. When creatinine clearance had
decreased to 50—60 ml/min, cisplatin was reduced
by 20% in the next cycle. Cisplatin was only
administered when neutrophils were =1.5 X 109/1
and thrombocytes =100 X 10%1. When these
were below 1.5 and 100, respectively, cisplatin
was postponed for 1 week. Similar cut-offs were
used if carboplatin was given. After recovery of

bone marrow toxicity, cisplatin or carboplatin
was given with a 20% dose reduction.

Everolimus doses were adjusted to 5 mg/day (—1
dose level) or 5 mg every other day (—2 dose level)
when tolerability issues occurred, including cyto-
penias, hepatotoxicity, infection, skin toxicity,
oral mucositis, pneumonitis, hyperlipidaemia or
hyperglycaemia. Dose reductions below —2 dose
level were not allowed and patients would go off
study.

After disease progression, patients were treated at
the discretion of the treating physician and were
monitored for survival.

Study endpoints

Primary endpoint of this study was DCR, defined
as the sum of overall response rate (ORR) con-
sisting of complete (CR) and partial response rate
(PR) plus the rate of SD, according to RECIST
1.1, assessed at 9-week intervals. Patients were
evaluable for response if at least one follow-up
examination was performed.

Secondary endpoints were PFS, according to
RECIST 1.1; duration of response (DOR); OS,
defined as death from any cause; and safety of
everolimus in combination with cisplatin/
carboplatin.

Adverse events (AEs) were defined as any undesir-
able experience occurring to a subject during the
clinical trial, whether or not considered to be related
to the investigational drug. AEs were graded
according to Common Terminology Criteria for
Adverse Events (CTCAE) (version 5.0).

Statistical analysis

A two-stage phase 2 design was set up with
response as outcome allowing for early termina-
tion should the response rate appear to be (unac-
ceptably) low. Given the evidence in advanced
EP-NEC at study initiation, a DCR of 50% or
more would warrant further investigation and
continuation of the study. Applying the ‘Simon
2-stage minimax’ design, with an o of 0.10 (the
probability of rejecting the null hypothesis when
it is in fact true) and a power of 90% (the proba-
bility of rejecting the alternative hypothesis), 28
patients had to be enrolled in the first stage, with
an additional 11 patients to be recruited in the
second stage if DCR proved acceptable (to a total
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of 39 evaluable patients). The combination would
be deemed to be effective if the total number of
responses exceeded 16.

The primary endpoint DCR was calculated using
the Clopper—Pearson method. Patients who expe-
rienced early death (within 8 weeks of enrolment
in the study) were considered as nonresponders.

Descriptive statistics were used for baseline char-
acteristics: median with ranges and numbers with
frequencies for continuous and categorical char-
acteristics, respectively. Kaplan—Meier method
was used for time-to-event analysis. DOR was
presented for all patients who presented with an
objective (complete or partial) response and was
measured from the date of treatment initiation
until date of documented progression. If a new
treatment was started before progression, DOR
was censored on the date of new treatment.
Analyses were performed using R statistical soft-
ware version 4.1.1.

Results

Patients

The predefined interim analysis showed a DCR
of 78.6% (confidence interval [CI]: 59.0-91.7),
so both steps of the ‘Simon 2-stage minimax’
design were completed. A total of 39 patients
were included with a median age of 64 (28-74)
years. Gender was equally distributed with 20
(51.3%) male patients. Most patients (n=25,
64.1%) had their primary tumour arising from
the gastroenteropancreatic tract; 11 patients
(28.2%) had colorectal, 6 patients (15.4%) pan-
creatic, 4 patients (10.3%) oesophageal, 3 patients
(7.7%) gastric and 1 patient (2.6%) had an
appendiceal NEC. Five patients had gynaecologi-
cal primary tumours, of whom four (10.3%) had
a NEC of the cervix and one patient (2.6%) had
an ovarian NEC. Three patients (7.7%) had a
MCC and six patients (15.4%) had a NEC of
unknown primary location. Most common meta-
static sites were liver in 32 (82.1%) and lymph
nodes in 27 (69.2%) patients. Nine (23.1%)
patients had undergone previous surgery for their
primary tumour, two (5.1%) of which had
received postoperative radiotherapy. No prior
neo-adjuvant or peri-operative chemotherapy
treatment was given. All patients had a poorly dif-
ferentiated morphology. For one patient, Ki67-
index could not be reliably determined. For
patients with known Ki67-index (n=38, 97.4%),

median Ki67-index was 80% (40-100%). One
(2.6%) patient had a Ki67-index below 55%, 24
(61.5%) patients had a Ki67-index of 55-80% and
13 (33.3%) had a Ki67-index >80%. All patients
had a WHO PS=<1. Baseline characteristics are
summarized in Table 1.

Efficacy

Best OR was a CR in 1 (2.6%) patient, PR in 22
(56.4%) patients and SD in 9 (23.1%) patients,
with a DCR of 82.1% (CI: 66.4-92.5) and an
ORR of 58.9% (CI: 42.1-47.4). For all patients
with a response, median DOR was 6.4 (CI: 5.8—
7.0) months. Three (7.7%) patients had a DOR
of >12months. Of these, two patients had an
unknown primary NEC, and one had a colorectal
NEC. All three patients had liver metastasis at
baseline and one patient also had a metastatic
lesion in the pancreas; the sum of lesions were 41,
123 and 144mm. The Ki67-index for these
patients was 70-80%. DOR and survival after
progression are shown in Figure 1. No differences
in responses were found for subgroups, including
gender, PS, previous therapies or primary tumour
origin. DCR according to subgroups with corre-
sponding confidence intervals can be found in
Table 2.

Regarding the patients with MCC, during the
conduct of the study approval for the immune
checkpoint inhibitor, avelumab was granted for
the treatment of MCC. One patient received ave-
lumab prior to study inclusion, two patients
received avelumab following progression on the
current study treatment. Of these, one patient
was alive with disease at time of study analysis
(45.9 months after study initiation).

Median PFS for all patients was 6.0 (4.3-7.8)
months and median OS was 8.7 (7.8-9.6)
months. PFS and OS are shown in Figure 2.

Safety

Patients received a median of 4 (1-6) cycles of
cisplatin. Thirteen (33.3%) patients switched to
carboplatin, after a median of two cycles (1-5)
and received an additional median of three (1-5)
cycles (totalling up to a maximum of six plati-
num-based cycles). Dose reductions of cisplatin
occurred in 28 (71.8%) patients. Median everoli-
mus exposure in the entire cohort was 19 (3-57)
weeks, and seven (17.9%) patients had dose
reductions for everolimus.
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Table 1. Baseline characteristics of all included
patients.

Patients No./median  %/range
Total 39 100
Gender
Male 20 51.3
Female 19 49.7
Age b4 28-74
Primary tumour type
GEP-NEC 25 64.1
Colorectum M 28.1
Pancreas 6 15.4
Oesophagus 4 10.3
Stomach 3 7.7
Appendix 1 2.6
Other 8 20.5
Cervix 4 10.2
Merkel cell carcinoma 3 7.7
Ovary 1 2.6
Unknown primary 6 15.4
Ki67-index2
Median 80 40-100
20-55% 1 2.6
55-80% 24 61.5
>80% 13 83
Missing 1 2.6
Distant disease at diagnosis
Yes 38 97.4
No 1 2.6
Distant disease at start therapy
Yes 39 100
Metastatic sites at start therapy
Liver 32 82.1
Lymph nodes 27 69.2
Lung 7 17.9
(Continued)

Table 1. (Continued)

Patients No./median  %/range
Bone 4 10.2
Peritoneum 4 10.2
Adrenal gland 2 5.1
Pancreas 1 2.6
Gall bladder 1 2.6
Ovary 1 2.6
Omentum 1 2.6
Soft tissue 1 2.6

Sum of lesions (mm) 85 15-328

Previous therapies
Surgery 9 23.1
Radiotherapy 8 7.7
Chemotherapy 0 0
Immunotherapy 1 2.6

WHO PS
0 22 56.4
1 17 44.6

GEP-NEC, gastroenteropancreatic neuroendocrine
carcinoma; WHO PS, World Health Organization
Performance Score.

aKi67-index for 38 out of 39 patients with known Kié7-index.

Thirty-five (89.7%) patients experienced grade
1-4 AEs of any kind, related or unrelated to the
study medication. Of these, most common grade
1-2 events were nausea in 18 (46.1%) patients,
pain in 15 (38.6%) patients and haematological
AEs: anaemia in 17 (43.5%); thrombopenia in 16
(41.0%) and neutropenia in 11 (28.2%) patients.
Regarding grade 3/4 AEs, 33 (84.6%) patients
experienced grade 3/4 AEs of any kind. Most
treatment-unrelated AEs consisted of pain
(abdominal or other) and were present in six
(15.4%) patients. A total of 22 (56.4%) patients
experienced treatment-associated grade 3/4 AEs.
Haematological toxicity was most common with a
total of 14 (35.9%) patients, including 5 (12.9%)
patients with anaemia, 7 (17.9%) with neutrope-
nia and 2 (5.1%) with thrombopenia. Renal tox-
icity occurred in eight (20.5%) patients,
treatment-associated  gastrointestinal  toxicity
occurred in five (12.8%) patients, and electrolyte
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Figure 1. Swimmersplot showing all patients with time to progression and to death or end of follow-up. One
patient received immunotherapy after study termination and was alive at end of analysis, 45.9 months after
study treatment initiation. Time-axis is interrupted due to the relatively long survival of this patient compared
with other study participants. GEP-NEC: gastro-entero-pancreatic neuroendocrine carcinoma.

imbalances in four (10.3%) patients. No grade 5
AEs occurred. All grade 1/4 AEs are summarized
in Table 3.

Discussion

In this phase 2 clinical trial, everolimus in combi-
nation with cisplatin showed to be an effective
first-line treatment in patients with advanced
EP-NEC.

This study was the first to investigate the combi-
nation of targeted therapy with conventional,
platinum-based cytotoxic therapy in patients with
advanced EP-NEC. Interestingly, the combina-
tion of everolimus with cisplatin/carboplatin used
in this study showed comparable response rates,
DORs, survival and AEs compared with studies
investigating platinum-based cytotoxic combina-
tion therapies.1%2° For instance, regarding ORR,
Walter er al.1¢ performed a prospective observa-
tional study in patients with advanced EP-NEC
and found an ORR of 50% for patients treated
with cisplatin and etoposide, comparable with the

ORR observed in this study. Other, retrospective
studies found ORRs ranging from 28% to
52%‘5,30—32

DOR and survival in our study were similar to that
observed in the study of Zhang er al. in which
patients with advanced GEP-NEC were randomly
assigned to receive cisplatin with etoposide (EP) or
cisplatin with irinotecan (IP). The study was termi-
nated early due to slow accrual (66 patients of
planned 144 included). At premature analysis PFS
of 6.4months and 5.8months for EP and IP,
respectively, was noted.3> The OS in our cohort
was slightly shorter than found in the aforemen-
tioned study by Walter ez al. (8.7 versus 11.6 months).
This might be explained by the fact that a third of
the patients included in our study had a Ki67-
index >80%. Previous reports identified a Ki67-
index cut-off of 55% to be associated with worse
survival.l3 Although Walter ez al. 16 found no differ-
ence in survival between patients with a Ki67-
index <55% and >55%, their cohort only
included 18% of patients with a Ki67-index > 80.
Therefore, the somewhat less favourable outcome
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in our study might still be due to the higher propor-
tion of more aggressive cancers.

AEs mainly consisted of haematological and renal
toxicities, and the percentage of patients that
experienced grade 3/4 AEs was comparable with
that from studies of cisplatin combined with
etoposide. The most striking difference is the
absence of alopecia in our study population, as
this is a side effect caused by etoposide, and does
not occur in cis-/carboplatin or everolimus.
Alopecia is known to have a significant impact on
the quality of life and wellbeing of cancer
patients.3%35> As efficacy of the cisplatin and
everolimus combination seems similar to current
recommended treatment of cisplatin and etopo-
side, but an important quality of life related side
effect is avoided, the choice of treatment by both
clinicians and patients is likely to favour everoli-
mus with cisplatin.

The added survival benefit of everolimus to cispl-
atin in EP-NEC remains unclear. Although
everolimus was able to improve cisplatin-resist-
ance i vitro,3% our study results show that everoli-
mus was unable to uphold such a resistance for a
longer duration than current therapies.
Nevertheless, our cohort included three patients
that had a DOR of > 12months, suggesting that
highly selected patients might have particular
benefit from this combination. Similar results
were found a study that investigated everolimus
in combination with cisplatin and paclitaxel in
LCNEC, with a median PFS of 4.4 months and
OS of 9.9months. There, 34% of 49 patients
were alive at 1 year after treatment initiation,
again suggesting the possible benefit for highly
selected patients with NEC.3” Unfortunately, as
molecular and mutational tumour analyses were
not performed in their study as well as in ours,
mechanisms underlying these notable effects
remain to be elucidated.

Besides acting as a synergistic component to plat-
inum, everolimus has also been investigated as a
single-agent after progression on platinum-con-
taining chemotherapy in patients with pancreatic
NEC (pNEC) or in SCLC.3839 This resulted in a
disappointing PFS of 1.2months and an OS of
7.5months for pNEC,?® and similarly, a PFS of
1.3months and OS of 6.9 months for SCLC.?°
Currently, there are a few randomized trials
that involve different treatment combinations

Table 2. Disease control rate according to subgroups, with corresponding

Clopper-Pearson 95% confidence intervals.

DCRin % 95% confidence interval
Total 82.1
Gender
Male 75.0 50.9-91.3
Female 89.5 66.9-98.7
WHO PS
0 86.4 65.1-97.1
1 76.5 50.1-93.2
Surgery
No 80.0 61.4-92.3
Yes 88.9 51.8-99.7
Radiotherapy
No 83.3 67.2-93.6
Yes 66.7 9.4-99.2
Primary tumour type
GEP-NEC 84.0 63.9-95.5
Colorectum 72.7 34.8-93.3
Pancreas 83.3 35.9-99.6
Oesophagus 100 39.8-100
Stomach 100 29.2-100
Appendix 100 2.5-100
Other 83.3 35.9-99.6
Cervix 75.0 19.4-99.4
Merkel cell carcinoma 100 9.4-99.2
Ovary 100 2.5-100
Unknown primary 66.7 9.4-99.2

DCR, disease control rate, the sum of complete responses, partial responses and
stable disease; GEP-NEC, gastroenteropancreatic neuroendocrine carcinoma; WHO

PS, World Health Organization Performance Score.

registered for first-line treatment of patients with
EP-NEC (such as NCTO04325425 and
NCTO02595424). These will hopefully further
contribute to unveiling the tumour resistance
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Figure 2. Progression-free survival (PFS) and overall survival (0S) for all patients.

mechanisms and improvement of survival of
patients with EP-NEC.

A possible limitation of this study is that patients
with MCC were also included in the EP-NEC
cohort. This might have increased the heteroge-
neity of the study cohort, as MCC has a slightly
different pathogenesis, including the oncogenic
Merkel cell polyomavirus and ultraviolet expo-
sure.40-41 Nonetheless, at the time of study initia-
tion in 2016, no other systemic treatments for
advanced MCC were approved, and MCC had a
similar treatment regimen and prognosis as all
other EP-NEC. And although one patient had
received avelumab prior to study initiation, Figure 1
shows that patients with MCC were randomly
distributed across the cohort and responses to
therapy, hence were very unlikely to influence the
results.

A major strength of this study is the prospective,
multicentre study design, which is challenging
when studying such rare diseases. This study is
one of very few that managed to complete prede-
fined accrual and hence is adequately powered.
By including patients from three large referral

centres in the Netherlands, this study provides
insight into the nationwide approach in the treat-
ment of EP-NEC, as well as epidemiological
aspects such as the occurrence and survival of
patients with EP-NEC.

In conclusion, the combination of everolimus
with cisplatin is considered to be an effective
treatment option for patients with advanced
extrapulmonary NEC. While, in general, treat-
ment-related AEs are in line with those observed
in more classic cytotoxic regimens, absence of
alopecia could favour this regimen. The observa-
tion of some patients obtaining DOR exceeding
12 months urges for additional in-depth analysis
of so far unknown predictive biomarkers in this
highly aggressive disease. If this research leads to
real patient selection, this could be considered to
be nothing less than a giant leap forward.
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Table 3. All grade 1/4 adverse events of any kind,
related or unrelated to the study medication.

Adverse event Grades 3-4 Grades 1-2
No. (%) No. (%)
Haematological
Anaemia 5(12.8) 17 (43.5)
Thrombopenia 2(5.1) 16 (41.0)
Neutropenia 7(17.9) 11(28.2)
Renal toxicity
Acute kidney injury 6(15.4) 9 (23.1)
Chronic kidney disease 2 (5.1) 8(20.5)
Gastrointestinal toxicity
Nausea 3(7.7) 18 (46.1)
Constipation 0 5(12.8)
Diarrhoea 2(5.1) 4(10.3)
Pancreatitis 2 (5.1) 0
Paralytic ileus 1(2.6) 0
Ascites 1(2.6) 0
Bile duct stenosis 1(2.6) 1(2.6)
Cholangitis 1(2.6) 1(2.6)
Cholecystitis 0 1(2.6)
Haemorrhoids 0 1(2.6)
Anus cracks 0 1(2.6)
Pyrosis 0 1(2.6)
Electrolyte imbalances
Hyponatraemia 2(5.1) 1(2.6)
Hypernatraemia 1(2.6) 0
Hypokalaemia 1(2.6) 1(2.6)
Hypomagnesaemia 0 3(7.7)
Hypocalcaemia 0 1(2.6)
Hepatotoxicity
Increased liver enzymes 1 (2.6) 3(7.7)
Other
Pain 6(15.4) 15 (38.6)
Fatigue 0 10 (25.6)
Mucositis 2(5.1) 8(20.5)
(Continued)]

Table 3. (Continued)

Adverse event Grades 3-4 Grades 1-2
No. (%) No. (%)
Rash 2(5.1) 8 (20.5)
Dyspnoea 1(2.6) 6(15.4)
Malaise 1(2.6) 3(7.7)
Hypertension 1(2.6) 3(7.7)
Hyperglycaemia 1(2.6) 2(5.1)
Dizziness 1(2.6) 2(5.1)
Anxiety 1(2.6) 1(2.6)
Urinary tract infection 1(2.6) 1(2.6)
Dehydration 1(2.6) 0
Peripheral neuropathy 0 5(12.8)
Cough 0 4(10.3)
Taste alteration 0 2(5.1)
Oedema 0 2(5.1)
Weight loss 0 2 (5.1)
Infection 0 1(2.6)
INR increased 0 1(2.6)
Nose bleed 0 1(2.6)
Anorexa 0 1(2.6)
Palmar-plantar 0 1(2.6)
erythrodysaesthesia
Fever 0 1(2.6)
Conjunctivitis 0 1(2.6)
Insomnia 0 1(2.6)
Dysgeusia 0 1(2.6)
Impaired hearing 0 1(2.6)
Tinnitus 0 1(2.6)
Vaginal dryness 0 1(2.6)
Flushes 0 1(2.6)
Dysaesthesia 0 1(2.6)
Pneumonitis 0 1(2.6)
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