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Abstract

Neuroendocrine tumors (NETs) are more commonly slow-growing, therefore patients

often receive chronic systemic therapies for tumor growth control and preservation

of quality of life. Metronomic chemotherapy (mCT) is in line with this goal as it leads

to stabilization of tumor growth over time without severe systemic toxicity. This is a

retrospective analysis of patients with metastatic NETs receiving metronomic capeci-

tabine (mCAP) or temozolomide (mTEM), at a NET-referral center. The aims of the

study were to explore activity and safety of mCT and relationships between some

characteristics of the patient population and clinical outcomes. Among a total of

67 patients with metastatic well or moderately differentiated (W/M-D) NETs, mostly

gastroenteropancreatic (GEP) and nonfunctioning, 1.2 years (95% CI: 0.8–1.8) median

progression-free survival (mPFS), and 3.0 years (95% CI: 2.3–4.9) median overall sur-

vival (mOS) were observed. Disease control rate was 85%. Grade 3 adverse events

occurred in 15% of patients in mCAP and 13% in mTEM, and were mostly hemato-

logical and gastrointestinal. At univariate and multivariate analysis none of the vari-

ables analyzed (treatment regimen, sex, age at diagnosis, site of primary tumor and

metastases, number of previous mCT lines, baseline tumor status before mCT, Ki67

value) were significantly correlated to OS and PFS. Our retrospective study sug-

gested that mCAP and mTEM can be active and well tolerated in patients with meta-

static W/M-D NETs, irrespective of the primary site, site of metastases, line of

treatment and baseline tumor status.
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1 | INTRODUCTION

Neuroendocrine tumors (NETs) represent a group of rare and well

differentiated malignancies1 with a very heterogeneous clinical

behavior.

In the majority of cases, advanced NETs are relatively slow-grow-

ing, and patients often receive a sequence of systemic therapies in

order to achieve tumor growth control and preserve quality of life.

Therefore, therapeutic schedules may play a crucial role in achieving

these complex goals.
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The therapeutic concept of administering agents continuously at

lower doses is known as metronomic therapy.2 The ability of tumor

cells to mutate, developing resistance to different drugs, makes the

metronomic chemotherapy (mCT) a way to potentially overcome pos-

sible changes in tumor behavior and evolution.3 This could be mainly

related to the reduction of the drug-free period, which represents a

trigger for tumor cells to restart their progression.4 The regular admin-

istration of mCT makes this therapy biologically active at any time

point. Since mCT does not provide a cytotoxic effect, it maintains a

significant proportion of sensitive alive cells within the tumor, mean-

while limiting the proliferation of the drug-resistant cell population.5

The main role of mCT is also derived from its antiangiogenic mecha-

nism of action.6–14 In this context, vascular endothelial growth factor

(VEGF) is one of the most important factors involved in the process of

development of new tumor vessels.13 Considering the high levels of VEGF

secreted by neuroendocrine cells15 which result in hypervascularization,

NETs could potentially benefit from mCT.16,17 A rich vascularization has

been observed mainly in low-grade pancreatic NETs (panNETs) in compar-

ison with high grade and other digestive epithelial neoplasms.18–20

In addition, the metronomic schedule has proved to be effective on

the immune system. Pre- and clinical studies showed that the antitumor

effect has been linked to the depletion of immunosuppressive cells

(T regulatory cells and myeloid-derived suppressor cells)21 and mainly to

the modulation of dendritic cells. Indeed, mCT induces dendritic cell mat-

uration, which are crucial for the activation of an adaptive immune

response,22 and then enhances their function and the expression of

tumor antigens and antigen-presenting molecules. Moreover, conversely

to a conventional chemotherapy schedule, a regular low-dose of drug is

deemed to interfere with a tumor's clonal evolution by targeting both

tumor initiating cells and cancer stem cells.8

The biological characteristics of advanced NETs represents the ideal

basis for mCT application, with the aim to integrate the concepts of

angiogenesis and angiogenetic machinery, tumoral microenvironment,

cancer stem cells, and tumoral immunology. However, to date, most of

the published body of evidence in this setting, include case reports, ret-

rospective analyses23,24 and very few phase II studies.25–28 Furthermore,

in these studies, mCT is often associated with other concomitant drugs

and the patient population is heterogeneous in terms of primary site, bio-

logical features and previous treatments. For these reasons, despite the

large use of chemotherapy in NETs, nowadays the use of metronomic

schedules is not yet well defined in the main guidelines.29

For these reasons, we conducted a retrospective analysis of

patients with metastatic NETs from various primary sites treated with

metronomic schedules of capecitabine (CAP) or temozolomide (TEM).

The aims were to evaluate the activity and safety of mCAP and

mTEM, and to explore the relationships between some characteristics

of the patient population and clinical outcomes.

2 | MATERIALS AND METHODS

This was a retrospective analysis of patients with a histological diag-

nosis of metastatic NET, receiving mCT at the European Institute of

Oncology (IEO), ENETS-certified Center of Excellence (CoE) for

gastroenteropancreatic (GEP) NETs. Patients treated with mCAP or

mTEM from January 2007 to January 2020 were identified. They

should have received mCT over a minimum period of one cycle,

namely 12 weeks. The mCAP schedule could be 1000 mg/day contin-

uously or 1500 mg/day continuously or 2000 mg/day continuously or

1000–2000 mg/day 2 weeks on/1 week off, orally taken two or three

times per day arbitrarily set by physicians. The mTEM schedule could

be 100 mg/day continuously or 100 mg/day 1 week on/1 week off or

2 weeks on / 1 week off, orally taken once per day, as determined by

physician choice. The use of mCT was related to patient attitude or

aspects such as performance status or comorbidities and represented

an alternative option to “conventional” chemotherapy according to

physician choice. The mCT was taken until progressive disease (PD) or

unacceptable toxicity. Patients receiving concomitant assumption of

somatostatin analog (SSA) or concomitant antitumor locoregional

treatments were included, whereas those receiving concomitant pep-

tide receptor radionuclide therapy (PRRT) or other systemic antitumor

therapies were excluded.

All patients underwent a computed tomography (CT) scan or mag-

netic resonance imaging (MRI) and 68gallium (68Ga) positron emission

tomography (PET)/CT-DOTA-peptide before starting mCT. For each

patient at least one tumor restaging with CT or MRI during mCT had

to be available.

According to clinical practice, although the retrospective design

of this study and the not fully standardized follow-up programs, com-

puted tomography (CT) or magnetic resonance imaging (MRI) assess-

ments were performed at baseline and approximately every 3-months

after starting chemotherapy, unless clinical conditions required

shorter intervals. Tumor response was evaluated taking into account

the RECIST30 and RECIST version 1.1.31 The overall disease control

rate (DCR) was calculated as the sum of complete response (CR), par-

tial response (PR), and stable disease (SD).

With respect to the retrospective nature of this analysis, the

adverse events were classified in accordance with the National Cancer

Institute Common Terminology Criteria for Adverse Events version

3.0 (NCI-CTCAE, version 3.0).32

Metronomic treatment is conventionally used in our institution,

and all patients signed an informed consent for chemotherapy at their

first oncological visit. No additional informed consent for scientific

research purpose was required, as ours was a retrospective study col-

lecting clinical information. The present study has been authorized by

the IEO Istitutional Review Board and by the Data Protection Officer

on 02/04/2020 and notified to the Regulatory Office on 08/05/2020

(reference no. UID 2311).

2.1 | Statistical analysis

Continuous variables are reported as median and range, while cate-

gorical variables are reported as count and percentage. Progression-

free survival (PFS) is defined as the time from treatment initiation until

disease progression or last contact without PD; overall survival (OS) is
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defined as the time between start of metronomic therapy and death

for any cause or last contact. Survival curves for OS and PFS were

estimated using the Kaplan–Meier method. The log-rank test was

used to assess differences between groups. Median OS and PFS were

reported with 95% confidence intervals (CIs). Univariate and multivari-

ate Cox proportional hazard regression models were used to assess

the association between treatment regimen and clinicopathological

parameters with OS and PFS. All analyses were performed using SAS

software version 9.4 (SAS Institute).

3 | RESULTS

3.1 | Clinic-pathological characteristics

A total of 67 patients with metastatic NETs, with a median age of

54 years (range 12–80 years), predominantly males, were included.

The majority had a nonfunctioning NET (n = 51, 76%), in 78% of cases

from GEP tract and in 22% from lung. Among GEP the most common

primary sites were pancreas (n = 34, 57%), and midgut (n = 11, 18%).

All patients presented diagnosis of well or moderately differentiated

TABLE 1 Clinicopathological characteristics of patients

Variable Level

Overall

(N = 67)

Sex, N (%) M 42 (62.7)

F 25 (37.3)

Age at diagnosis, N (%) <65 56 (83.6)

65+ 11 (16.4)

Median (min–max) 54 (12–80)

Site of the primary, N (%) Pancreas 34 (56.7)

Midgut 11 (18.3)

GI extra-midgut 2 (3.3)

Lung 13 (21.7)

Missing 7

Histotypes, N (%) Neuroendocrine

tumor

53 (79.1)

Atypical carcinoid

tumor of the lung

5 (7.5)

Typical carcinoid

tumor of the lung

6 (9.0)

NAS carcinoid 3 (4.5)

Ki-67, median (min–
max)a,b

10 (0.5–70)

Metastases, N (%) Synchronous 40 (59.7)

Metachronous 27 (40.3)

Hepatic/extrahepatic

metastases, N (%)

Only liver 24 (35.8)

Only extrahepatic 11 (16.4)

Liver + extrahepatic 32 (47.8)

Hepatic metastases, N (%) No liver mets 11 (16.7)

Unilobar 23 (34.8)

Bilobar 32 (48.5)

Missing 1

NF/F, N (%) NF 51 (76.1)

F 16 (23.9)

PET-FDG basal mCT, N

(%)

Negative 6 (15.8)

Positive 32 (84.2)

Missing 29

PET-Ga basal

mCT/octreoscan, N (%)

Negative 7 (11.3)

Positive 55 (88.7)

Missing 5

Previous surgery, N (%) No 30 (44.8)

Yes 37 (55.2)

Type of surgery, N (%) No 30 (44.8)

Primary 23 (34.3)

Mets 1 (1.5)

Primary + Mets 13 (19.4)

Number of prior

therapies antitumor

lines, N (%)

0 6 (9.0)

1 13 (19.4)

2 13 (19.4)

3 20 (29.9)

(Continues)

TABLE 1 (Continued)

Variable Level

Overall

(N = 67)

4 7 (10.4)

5 5 (7.5)

6 1 (1.5)

7 2 (3.0)

Concomitant SSA, N (%) No 15 (22.4)

Yes 52 (77.6)

Other concomitant

therapies, N (%)

No 59 (88.1)

Yes 8 (11.9)

Baseline tumor status, N

(%)

SD 16 (23.9)

PD 51 (76.1)

Study treatment regimen,

N (%)

Capecitabine 51 (76.1)

Temozolomide 16 (23.9)

Duration of mCT

chemotherapy, N (%)

<6 months 18 (27.3)

6–12 months 15 (22.7)

12–24 months 15 (22.7)

>24 months 18 (27.3)

Missing 1

Median (min–max) 12.6 (1.5–123.4)

Abbreviations: F, functioning; mCT, metronomic chemotherapy; NF,

nonfunctioning; PD, progressive disease; PET-FDG, positron emission

tomography-18F-2-fluoro-2-deoxyglucose; PET-Ga, positron emission

tomography-gallium; PRRT, peptide receptor radionuclide therapy SSA,

somatostatin analog.
aThe maximum value among Ki-67 of the primary and Ki-67 of the

metastases was considered for each patient.
bFour missing.
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(W/M-D) NETs. The demographics and clinic-pathological variables of

the investigated patients are listed in Table 1.

Thirty-two patients (48%) had liver plus extra-hepatic metastases,

whereas 24 patients (36%) liver-only. The involvement of liver was

uni- and bilobar in 23 (35%) and 32 (48%) patients, respectively. In

Table S1, all sites of extrahepatic metastases were reported.

All patients received mCT, 76% of them mCAP and 24% mTEM;

the various schedules are reported in Table S2. Most patients received

mCT as more than a second-line therapy (Table S3). Concomitant SSA

was administered in 52 patients (78%), while four patients underwent

a concomitant nonsurgical locoregional treatment for liver metastases.

About 24% of patients had a baseline stable disease (SD), therefore,

receiving mCT as a sort of “maintenance” treatment, whereas the

others had a baseline radiological progressive disease (PD) according

to RECIST criteria.

3.2 | Activity and safety

All 67 patients were evaluable for tumor response. In the mCAP

group, we observed 39 (85%) SD, and one (2%) PR; in the mTEM

group 11 (69%) SD, and two (13%) PR. Six (13%) and three (19%)

patients showed PD in mCAP and mTEM groups, respectively

(Table 2). In the whole population, the median duration of treatment

was 12.6 (range 1.5–123.4) months. More than two thirds of patients

had a duration of mCT longer than 6 months, and 27% longer than

24 months. A similar treatment duration was reported between mCAP

and mTEM: 72% and 75% of patients in the two groups of treatment,

were treated for more than 6 months, respectively (p = .86). The

median duration of treatment was 10.3 (1.5–123.4) months for mCAP,

and 15.6 (2.5–76.7) months for mTEM (Table S4).

The DCR in the whole population was 85%, 87% in the mCAP

group and 81% in the mTEM group. The analysis of DCR by site of

the primary tumor showed rate of 88, 90 and 100% in the pancreas,

midgut and GI extra-midgut, respectively, while a DCR of 69% was

reported in lung population. Grouped by histological differentiation, a

DCR of 82 and 92% was observed in well and moderately differenti-

ated NETs, respectively (Table 3). Although the population of our

study was heterogeneous in the site origin, we performed an efficacy

analysis by arbitrarily distinguishing the whole population with a cut-

off of Ki67 < 2, Ki67 2-10 by configuring “G2 low” NETs and

Ki67 > 10 by configuring “G2 high” NETs, which showed an excellent

DCR in all histopathological subgroups (Table S5).

Regarding the tolerability, about half of patients did not experi-

ence any grade of toxicity, whereas in the remaining patients most

adverse events (AEs) were reported as mild to moderate. Six patients

(15%) in mCAP group, and two (13%) in mTEM showed grade

3 (G3) AEs, such as diarrhea, neutropenia, stomatitis, renal failure,

cutaneous and cardiac disorders (Table 2).

3.3 | Survival analysis

With a median follow-up of 2.8 (Q1–Q3 1.5–5.6) years, there were

46 deaths (69%) and 52 (78%) patients with progressive disease (PD).

In the entire study population, mOS was 3.0 (95% CI: 2.3–4.9) years

(Figure 1) and mPFS was 1.2 (95% CI: 0.8–1.8) years (Figure 2). When

the patients were grouped according to treatment regimen, mOS was

4.2 years (95% CI: 2.3–5.6) and 2.9 years (95% CI: 1.2–5.2), for mCAP

and mTEM, respectively with no statistical significance (p = .213)

(Figure 3). However, mCAP showed a slight advantage in survival. In

the mCAP group, the 4-year OS rate was 50.0% (95% CI: 34.8–63.5)

TABLE 2 Response rate and toxicity

Variable Level Overall (N = 67)

Study treatment regimen

Capecitabine (N = 51) Temozolomide (N = 16)

Best response, N (%) CR 0 (0.0) 0 (0.0) 0 (0.0)

PR 3 (4.8) 1 (2.2) 2 (12.5)

SD 50 (80.6) 39 (84.8) 11 (68.8)

PD 9 (14.5) 6 (13.0) 3 (18.8)

Missing 5 5 0

Max toxicity grade during

metronomic, N (%)

No toxicity 25 (45.5) 19 (47.5) 6 (40.0)

G1a 6 (10.9) 2 (5.0) 4 (26.7)

G2b 16 (29.1) 13 (32.5) 3 (20.0)

G3c 8 (14.5) 6 (15.0) 2 (13.3)

Missing 12 11 1

Abbreviations: CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease.
aHematological (N = 2), increasing levels of transaminases (N = 1), one cardiovascular (N = 1), nausea/diarrhea (N = 1), Other (N = 1).
bDiarrhea (N = 1), cutaneous rash (N = 6), hematological (N = 2), nausea/vomiting + cutaneous rash (N = 1), increasing levels of transaminases + acute

renal insufficiency (N = 1), other (N = 5).
cHematological (N = 1), diarrhea (N = 1), oral mucositis (N = 1), cutaneous rash (N = 2), cadiovascular (N = 1), other (N = 1), cutaneous rash + acute renal

insufficiency (N = 1).
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and in the mTEM group it was 37.5% (95% CI: 15.4–59.8). Median

PFS was 1.4 (95% CI: 0.7–2.0) years in patients received mCAP

(2-year PFS 35.3%) and 1.2 (95% CI: 0.4–2.2) years in those receiving

mTEM (2-year PFS 31.3%), p = .36 (Figure 4).

In patients with SD at baseline the mOS was 8 years whereas in

those with PD at baseline the mOS was 2.9 years (p-value = 0.22;

Figure S1), with an advantage of about 20% in 4 years OS rate (62.9%

in SD group vs. 43.4% in the PD group). Regarding mPFS, no signifi-

cant difference was observed between the two aforementioned

groups (Figure S2).

At univariate and multivariate analysis none of the variables ana-

lyzed (treatment regimen, sex, age at diagnosis, site of primary tumor

and metastases, number of pre-mCT lines, baseline tumor status

before mCT, Ki67 value) were significantly correlated to OS and PFS.

Furthermore, the analysis showed no correlation between SSA before

mCT in any line treatment and survival outcomes (Tables S6 and S7).

4 | DISCUSSION

This retrospective study suggests that mCAP and mTEM can be active

and well tolerated in patients with metastatic W/M-D NETs.

Interestingly, we observed an 85% DCR and more than

12 months of median treatment duration for more than half of the

TABLE 3 Response rate by study
treatment, site of primary tumor and
histological differentiation Variable Level

Best response

CR/PR/SD, N (%) PD, N (%)

Overall 53 (85) 9 (15)

Site of the primary Pancreas 28 (88) 4 (13)

Midgut 9 (90) 1 (10)

GI extra-midgut 1 (100) 0 (0)

Lung 9 (69) 4 (31)

Missing 6 0

Differentiation Well differentiated 36 (82) 8 (18)

Moderately differentiated 12 (92) 1 (8)

Missing 5 0

F IGURE 1 Overall survival (OS) in the entire study
cohort (N = 67)

F IGURE 2 Progression-free survival (PFS) in the entire study
cohort (N = 67)
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patients. This result is noteworthy considering the clinical heterogene-

ity of the population and the percentage of highly pretreated patients.

Our analysis did not show any specific relationships between

tumor primary site, tumor grade, line of treatment, type of treatment

or other variables and survival, suggesting that mCT is potentially

active in all metastatic W/M-D NET patients.

Moreover, the mixed tumor population in terms of primary sites

and tumor grades and the different schedules represent a limitation in

interpreting the information. However, descriptive results from some

subgroups could be more informative.

Currently, mCT does not have a defined role in patients with

advanced NETs. In 2016, a less dose intense dacarbazine (DTIC) treat-

ment schedule comprising single intravenous applications of 650 mg/

m2 DTIC every 4 weeks was reported to be active in patients with

metastatic NETs.33 Although it cannot be considered a mCT experi-

ence, it represents a possibility of administering a lower intensity

schedule of chemotherapy; however, it did not have a further

development.

Since then, other agents have been investigated, including CAP

and TEM. Studies conducted with these drugs were heterogeneous in

terms of sample size, tumor morphology, tumor grade and number

and type of previous treatments23,25–27,33–35 making the clinical inter-

pretation of their results at high risk of biases.

Although the median PFS and OS of our study (1.2 and 3.0 years,

respectively) are numerically better than those previously reported

with biological agents,36–39 a selection bias cannot be excluded, let-

ting suppose a tumor population with favourable biological and/or

clinical characteristics. On the other hand, a role of mCT cannot be

excluded even in the favourable context of patients with SD at base-

line where mCT was used as “maintenance” after a conventional

CT. Maintenance mCT after a long period of conventional CT or as

part of a stop-and-go policy are validated strategies in the manage-

ment of various cancers.40,41 However, in the context of NETs, few

reliable experiences of “maintenance” mCT are available. Conse-

quently, it is still unclear which drug best fits the role of maintenance

agent. Previous experiences showed a 21 months advantage in PFS

by extended cycle protocol of streptozotocin/5-FU in case of PR or

SD after induction chemotherapy.42

We are aware that a comparison between the two subgroups

of our retrospective study (mCAP and mTEM) is inconclusive, but

just as descriptive results, mCAP patients had a better mOS than

those treated with mTEM, with a similar PFS. Our data were in line

with those reported in previous studies on the activity and toler-

ance of mCAP43,44 or 5-FU as an intravenous continuous infusion

in combination with other drugs in the treatment of advanced

NETs.27,45 Metronomic TEM was explored as a “week on/week

off” schedule at 75 mg/m2/day as second-line treatment in

advanced GEP and lung G2-G3 neuroendocrine neoplasms

(NENs).24 In our study, about 30% of patients received mTEM as a

second-line. Although our population included also G3 NETs

(n = 15; 58%), mTEM did not show significant relationships

between response to therapy and patients or tumor characteristics.

Indeed, a potential advantage in ORR and DCR was noticed also in

NET G3 patients.

F IGURE 3 Overall survival (OS) by treatment regimen of
metronomic chemotherapy (mCT) (N = 67)

F IGURE 4 Progression-free survival (PFS) by treatment regimen
of metronomic chemotherapy (mCT) (N = 67)
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Lastly, the DCR did not differ significantly according to the pri-

mary site tumor, although we observed a lower DCR in lung disease

than in gastrointestinal neoplasms. The overall DCR was promising,

since more than half of the patients were still under treatment after

1 year of mCT.

Although the high rate of SD could be due to the SSA administra-

tion before mCT, we know from the literature that mCT also has no

great capacity of inducing apoptosis, but due to their low drug levels,

senescence can be one mechanism which occurs during mCT.2

We did not observe significant correlations between survival and

collected variables – including primary tumor site, treatment regimen,

sex, age at diagnosis, presence of hepatic/extrahepatic metastases,

number of pre-mCT lines and disease status before mCT. This data is

inconsistent with the XELBEVOCT phase II trial results,26 where

tumor response was more frequently observed in panNET than in

non-panNET. However, it is important to note that in this trial, octreo-

tide LAR and bevacizumab were utilized concomitantly with mCAP.

Similarly, the association of mTEM plus bevacizumab and octreotide

LAR has been investigated in another study conducted in pancreatic

and nonpancreatic NETs.25

High grade AEs are almost unexpected during mCT. However,

around 10% of our patients experienced G3 AEs in both the sub-

groups, suggesting that individual variability in some key factors

(absorption, liver metabolism, or drug-to-drug interactions) can play a

role in inducing toxicities, even with mCT. Nowadays, the detection of

polymorphisms of dihydropyrimidine dehydrogenase (DPYD) in the

peripheral blood before starting a conventional fluoropyrimidine-

based chemotherapy is recommend by national and international

guidelines46,47 in order to modulate treatment dosages and avoid

potential high-grade AEs. Unfortunately, in our study the DPYD was

not specifically checked. The toxicity data from our study suggest that

initial patient selection can play a critical role even for mCT.

Temozolomide activity and efficacy has been hypothesized to be

linked to the O6-methylguanine-DNA methyltransferase (MGMT) sta-

tus.48 A recent systematic review and meta-analysis suggested that in

NETs MGMT status may be predictive of TEM efficacy in NETs. How-

ever, according to these results, current evidence is not robust to jus-

tify the routine detection of MGMT before starting TEM in NETs

care.49

A comment on the possible advantage of the mCT compared to

the conventional capecitabine plus temozolomide (CAPTEM) schedule

of 2 weeks on and 2 weeks off, appears as necessary. Some recent

high-quality data of a phase II study50 comparing TEM versus CAP-

TEM in p-NETs showed advantage in survival for combination chemo-

therapy, while no significant difference was observed between two

arms in the response rate. With regard to the tolerance profile, the

authors reported an adverse event (G3–4) rate of 22% in the TEM

arm compared to 44% in the CAPTEM arm. We therefore assume a

better toxicity profile for monotherapy is also easier to adhere to due

to its simplified schedule.

Our work presents several limitations. First, it is monocentric and

retrospective. Second, the heterogeneity of the population, in terms

of primary sites, tumor grades, and previous treatment lines. Third,

the lack of a centralized pathological review. Lastly, our analyses have

more descriptive than statistical value. The potential strengths of our

study could be the sample size, the homogeneity of tumor morphol-

ogy and tumor stage. On the other hand, although a central pathology

review has not been carried out, all the cases have been reviewed by

a NET-dedicated pathologist which represents an important added

value in clinical practice.

5 | CONCLUSIONS

Our retrospective study revealed that mCAP and mTEM can be active

and well tolerated in patients with metastatic W/M-D NETs from vari-

ous primary sites. Furthermore, it suggested that mCT could play a

role in patients with advanced low-grade NET, slowly growing, with

favorable biological and clinical characteristics, although the design

and heterogeneity of the study does not allow conclusions in terms of

efficacy of mCT or comparison between groups.

The mCT represents an active option when the goal is the tumor

growth control over time concomitantly with a very manageable tox-

icity profile. Notably, frail patients unfit for conventional regimens or

maintenance after an induction CT could represent an ideal subgroup

of patients for mCT administration.

This hypothesis is warranted to be investigated in future prospec-

tive studies conducted in homogeneous contexts. Accordingly, the

possible validation of specific drugs and schedules and the identifica-

tion of molecular predictive are unmet clinical needs which deserve to

be addressed. Moreover, considering its immune-modulatory and anti-

angiogenic properties, the association of mCT with immune-

checkpoint inhibitors (ICIs) could be the starting point of a new line of

research.25,26,51,52
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