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Background: In the last decades, the incidence of neuroendocrine neoplasia (NEN) increased from 1 to 5 
new diagnoses/100,000 persons/year. The synthetic somatostatin analogues (SSAs) represent the first-choice 
treatment for both functionally active and inactive gastro-enteric-pancreatic NEN. This systematic review 
examines the role of octreotide long-acting release (LAR) in combination with other therapies for NEN 
management. 
Methods: Primary outcomes were the disease control rate and the progression free survival (PFS), defined 
as the time between treatment initiation and progression of disease. Secondary outcomes were overall 
survival (OS) and safety. 
Results: This systematic review identified 13 studies, concerning the use of octreotide LAR in association 
with other therapies in advanced NENs and included 1,206 patients. Patients were treated with octreotide 
LAR in combination with other drugs, mainly with everolimus (404 patients, 35%), but even with Peptide 
Receptor Radionuclide Therapy, bevacizumab, interferon or fluoride-derivatives. Disease control was 
observed in 85% cases with SSAs in combination with other therapies; PFS ranged from 15 to 16.4 months 
and OS from 25 to 61.9 months. SSAs are very well tolerated drugs, with few side effects which are usually 
mild, not requiring drug withdrawn. 
Conclusions: The review summarizes the effectiveness and available safety data on octreotide LAR 
in combination with other therapies in patients with NEN and may provide suggestions to address the 
therapeutic strategy. Further comparative head-to-head studies are needed to understand which is the best 
combination treatment for patients with progressive NEN after failure of first-line therapy.
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Introduction

Although neuroendocrine neoplasia (NEN) is commonly 
presented as rare cancer of the neuroendocrine system, 
their incidence is rising in the last decades, as reported in 
the epidemiological studies on SEER registries in US that 
indicated a significant increase in incidence over the last 
decades (1). The main negative prognostic factors are the 
primary tumour location [pancreatic NEN (p-NENs) –
has poor prognosis that small intestine SI-NEN], TNM 
staging, and the WHO histological classification (2-7). The 
proliferation index Ki-67 correlates with overall survival (OS) 
and progression free survival (PFS) in pancreatic NEN, 
both in advanced and curative phase (7-10). The expression 
of somatostatin receptor, the speed of spontaneous tumour 
evolution and patient age can be considered as further 
prognostic factors.

Overall, NEN are characterized by a relatively long 
survival. Therefore, they can be managed with sequential 
treatments, including synthetic somatostatin analogues 
(SSA) octreotide and lanreotide. These drugs represent 
the first-choice therapy for both functionally active and 
inactive GEP-NEN and have been used as comparator for 
other NEN treatments in many studies (11). SSAs interact 
with somatostatin receptors, differentially expressed by 
healthy and tumor cells, and interfere with numerous signal 
transduction pathways, thus inhibiting adenylate cyclase or 
regulating ion channels and the catalytic activity of serine/
threonine and tyrosine kinases and phosphatases; all these 
effects ultimately determine the tumor growth (12). It has 
been reported that SSAs improved clinical symptoms in 
many cases, stabilized tumoral growth in 30–50% of cases, 
and promoted tumour regression in few cases (13,14). In 
epidemiological studies on large cohorts, SSAs affected also 
the survival (15,16). 

To date, several therapeutic options have become 
available to be combined with SSAs in the NEN treatment. 
Specifically, the somatostatin analogue octreotide has been 
tested in combination with different compounds, including 
peptide receptor radionuclide therapy (PRRT), target 
therapies, anti-angiogenic drugs, and novel molecules. 

This systematic review examines the role of octreotide 
LAR in combination with other therapies in the treatment 
of patients with advanced NEN, both in terms of 
effectiveness and safety.

We present this article following the PRISMA reporting 
checklist (available at: http://dx.doi.org/10.21037/jgo-20-292).

Methods

Inclusion criteria 

Studies reporting the outcome of octreotide long-acting 
release (LAR) in combination with other therapies 
for treatment of patients with NEN were considered. 
Studies were included regardless of study type, language, 
publication status, or sample size. Randomized controlled 
trials (RCT), quasi-randomized controlled trials, and non-
randomized controlled prospective trials were considered 
for analysis. Retrospective studies and case-control studies 
and case reports or case series were excluded. 

Search strategy

Medline and Embase were searched until September 2019 
using the specific search terms, as detailed in Appendix 1. 
The methodology followed the Preferred Reporting Items 
for Systematic Review and Meta-Analyses (PRISMA) 
statement (17). The bibliography of all papers was studied 
to pick out further relevant articles, and all titles were 
reviewed to verify the relevance. Then, we analysed both 
abstracts and/or full texts of potentially relevant papers 
were further evaluated. The most recent or more complete 
publication was considered in presence of duplicates.

Outcome measures

Primary outcomes were the disease control rate (DCR) and 
PFS defined as the interval between treatment initiation and 
progression of disease, e.g., increasing the number or size 
of the lesions, as determined by imaging studies. Secondary 
outcome was OS, expressed as the proportion of patients 
alive after 1, 3, 5, or 10 years from the intervention, and/
or as median survival of the group. Mortality and morbidity 
related to the treatment, and symptomatic relief were also 
considered.

Data extraction

Two reviewers (MR and LM) performed search, study 
selection and data extraction, independently. In case of 
disagreement on obtained results, a third reviewer (FP) 
was involved. From each trials we collected the following 
information: each trial: first author and year of publication, 
number of patients included in both arms, time from 
diagnosis to enrolment, reported reason for withdrawal, 

http://dx.doi.org/10.21037/jgo-20-292
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tumour primary sites, ki-67/G grading tumour liver burden, 
treatment (drug name and dosage), hazard ratio (HR) 
and response rate (RR), complete response (CR), partial 
response (PR), stable disease (SD) and disease progression 
(DP) rates, tumour-related death cases, adverse events. We 
used published data without contacting the authors. 

Risk of bias 

Two authors (MR and LM), in parallel, following the 
instructions reported on the Cochrane Handbook for 
Systematic Reviews of Intervention (18), determined 
the study quality. A third author (FP) resolved eventual 
disagreements. We ascertained also that the RCTs were 
adequate in terms of sequence generation, allocation 
concealment, blinding, and completeness of data on 
outcomes and lacking selective reporting, those studies that 
had all these characteristics were considered to have a “low 
or unclear risk of bias”.

Statistical analysis

Considering the high heterogeneity of studies, we presented 
all relevant data without performing a formal statistical 
analysis.

Results

Search result and study selection

As shown in Figure 1, 2,213 references were identified 
throughout Medline search.

A total of 1,951 studies were excluded as no related to 
the topic. The abstracts and/or full text of 262 studies were 
examined in more detail, and 242 of them were further 
eliminated, again not addressing the matter, although dealing 
with NENs. The remnant 20 studies were examined, and 
13 papers were included in the review (19-31). Seven papers 
were excluded due to cohort overlapping or not clearly and 
explicit results. The agreement for identification of such 
studies was 100% between the two reviewers. All these 
studies described the characteristics of patients with NEN 
treated with octreotide LAR in combination with other 
therapies (Table 1). Data from these studies were extracted 
and qualitatively analysed to highlight suitable evidence.

Study characteristics 

Descriptive characteristics of studies qualitatively analyzed 
are summarized in Table 1: six were randomized clinical 
trials (RCTs) and seven were prospective studies; five studies 
were multicentric.

2208 records identified 
trough PubMed and Embase 
Searching

262 full-text article assessed 
for eligibility

1951 records excluded as not 
related with the study topic

242 records excluded 
(did not fulfl inclusion criteria)

7 of full text article excluded, 
(ie: cohort overlap)

20 studies considered 
for qualitative synthesis

13 of studies included 
in qualitative synthesis 

5 additional records 
identifed from other sources

2213 records screened

Figure 1 Search results and exclusion criteria, according to PRISMA statement.
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Globally, 1,206 patients were treated with octreotide 
LAR in combination with other therapies, mainly with 
everolimus (404 patients, 35%), as reported in 6 out 13 
studies (20-22,24,26,30). In one study, octreotide was used in 
combination with PRRT (19), whereas in the remaining six 
studies (23,25,27-29,31) it was administered in combination 
with bevacizumab or interferon or fluoride-derivatives.

Most patients (98%) had metastatic disease [this 
information is not reported in (21) and (25)]; 110 patients 
had primitive p-NEN and 1,096 non p-NEN, most of 
them with SI-NENs. Age ranged from 55 years (24) to  
66 years (26). In all studies, octreotide dosing was LAR  
30 mg every 28 days intra-muscle, except in Dasari et al. in 
which dose was 20 mg (26) and in the SWOG study where 
an octreotide 20 mg depot was used (23). In all studies  
(19-31), patients’ grading was G1 or G2 (Ki-67 proliferative 
index <20%).

Disease progression 

Octreotide + everolimus
In the studies where octreotide was administrated in 
combination with everolimus (20-22,24,26,30), the reached 

PFS was from 15 months (24) from 16.4 months (20) 
(expressed as median). In GETNE 1003 Trial (30), PFS was 
expressed as mean (10.2 months, 95% CI: 9.3–11.1 months), 
and the median was not estimable since progression or 
death were reported in less than half of patients. The 
efficacy of combination of octreotide with everolimus was 
tested also in the trial by Bajetta et al., in which the efficacy 
was not expressed as PFS, but only with time to progression 
that was calculated in 33.6 months (95% CI: 18.7–41.2), 
after a median follow-up of 50 months (21). Tippeswamy 
did not reported PFS data (22), and Dasari reported a 
median of PFS in line with previous studies (10 months) (26).

Octreotide + PRRT
Only a randomized cl inical  tr ia l  had studied the 
combination therapy between octreotide and PRRT (19) 
were the estimated 20-month PFS rate was 65.2% (95% 
CI: 50.0–76.8) in the 177Lu-Dotatate group and 10.8% 
(95% CI, 3.5–23.0) in the control group (19). Median PFS 
was not determined in the 177Lu-Dotatate group and was  
8.4 months (95% CI: 5.8–9.1) in the control group (HR for 
disease progression or death with 177Lu-Dotatate vs. control, 
0.21; 95% CI: 0.13–0.33; P<0.001) (19). 

Table 1 Characteristics of studies included in the analysis 

First author Year RCT Octreotide-based therapy Population

Kölby (31) 2003 Yes Octreotide plus interferon 68 patients with advanced GI neuroendocrine neoplasia (NEN)

Arnold (25) 2005 Yes Octreotide plus interferon 109 patients with advanced GEP NEN 

Yao (24) 2008 Yes Octreotide plus everolimus 60 patients with GEP NEN 

Brizzi (29) 2009 No Octreotide plus 5-FU 29 patients with advanced NEN 

Pavel (20) 2011 Yes Octreotide plus everolimus 429 patients with advanced NEN associated with carcinoid 
syndrome 

Berrutti (28) 2014 No Octreotide plus bevacizumab plus 
capecitabine

45 patients with advanced NEN 

Bajetta (21) 2014 No  Octreotide plus everolimus 50 patients with advanced GEP and lung NEN 

Tippeswamy (22) 2015 No  Octreotide plus everolimus 16 patients with advanced NEN

Dasari (26) 2015 No Octreotide plus cixutumumab plus 
everolimus 

19 patients with advanced NEN

Bendell (27) 2016 No Octreotide plus bevacizumab plus 
pertuzumab

43 patients with advanced NEN 

Strosberg (19) 2017 Yes Octreotide plus PRRT 229 patients with patients with advanced midgut NEN

Yao (23) 2017 Yes Octreotide plus INF vs. octreotide 
plus bevacizumab

427 patients with advanced NEN 

Capdevila (30) 2019 No Octreotide plus everolimus 43 patients with advanced GI NEN
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Octreotide + interferon, bevacizumab and 
fluoropirimide derivates
In the studies that evaluated the efficacy of octreotide in 
combination with interferon, PFS data were not available 
(25,31). However, in Kölby et al., the combination 
octreotide and IFN-α significantly reduced the risk 
of disease progression (HR, 0.28; 95% CI: 0.16–0.45; 
P=0.008) (31). In the SWOG study, the arm treated with 
octreotide and interferon (24) had a PFS of 15.4 months 
(95% CI: 9.6–18.6) (HR, 0.93; 95% CI: 0.73–1.18; P=0.55). 
The efficacy of octreotide in combination with bevacizumab 
was evaluated in SWOG Study (23), Bendel study (27) 
and Berruti study (28). The PFS had a value between 
6.5 months and 16.6 months (95% CI: 12.9–19.6) in the 
bevacizumab arm of SWOG Study (23). In Berruti et al., the 
combination with octreotide + capecitabine + bevacizumab 
achieved a median PFS of 14.9 months (95% CI: 2.4–27.5) 
in the overall population, 14.3 months (95% CI: 3.5–25.0) 
in patients with pancreatic cancer, and 14.3 months (95% 
CI: 0.0–38.6) in patients with intestinal tumor or unknown 
primary cancer site (28).

Disease control rate 

Generally, as expected, disease control was higher in patients 
treated with octreotide in combination with other drugs.

Octreotide + everolimus
The disease control rate in the patient treated with 
Octreotide plus Everolimus were expressed in all studied 
analysed, although reported with different outcome. Data 
were not reported in Dasari et al. (26).

In Pavel et al. (20), the combination of Octreotide and 
Everolimus reduced the estimated risk for progression by 23%.

When the efficacy of Everolimus in combination with 
Octreotide was expressed as overall response rate (ORR), 
the ORR was 20% and 18% (in the Radiant-1 and Bajetta 
study respectively). In ITMO trial, the clinical benefit was 
around 92% (21). Intent-to-treat response rate was 20% in 
Radiant-1 (24). Per protocol, there were 13 patients with 
partial responses (22%), 42 with stable disease (70%), and 
five patients with progressive disease (8%) (24). 

The efficacy of these combinations has been confirmed 
by Tippeswamy trials, in which the clinical benefit reaches 
about the 69% (22). In GETNE trial, 62.3% (95% CI: 
48–77%) of patients had stable disease after 12 months 
of treatment. The confirmed ORR was 2.3%, and stable 
disease was 58.1% (30).

Octreotide + PRRT
The best disease control rate was obtained with octreotide 
in combination with PRRT; the highest partial response 
rate occurred with octreotide in combination with  
PRRT (19) (17 partial response in PRRT and SSA in 
combination versus 3 partial response in octreotide high 
dose alone arm), the objective response rate was 18% in 
PRRT + octreotide LAR (19).

Octreotide + interferon, bevacizumab and 
fluoropirimide derivates
Concerning the combination with octreotide with 
bevacizumab and/or with Interferon there are no clear 
superior or significant clinical benefits were observed. 

However, in Arnold et al. (25)—octreotide + interferon, 
and in the SWOG study (23)—octreotide + bevacizumab 
+ interferon, no advantage was observed using a combined 
therapy. In Arnold et al . ,  partial tumor regression 
and stabilization of disease were evaluated at 3, 6 and  
12 months, without showing any significant different 
between arms (partial tumor regression: 2.9% at 3 months, 
1.9% at 6 months, and 5.7% at 12 months; stabilization 
of tumor growth: 44.8% at 3 months, 27.6% at 6 months, 
and 15.2% at 12 months) (25). In the SWOG study, 
no significant differences were observed in the primary 
end point between groups: the median PFS assessed by 
central review was 16.6 months (95% CI: 12.9–19.6) in 
the bevacizumab arm and 15.4 months (95% CI: 9.6–18.6) 
in the interferon arm (HR, 0.93; 95% CI: 0.73–1.18;  
P=0.55) (23). Kolby study did no reported these data (31). 

Otherwise, the regimen with XELBEVOCT regimen 
has proven to be effective with OR of 22.2% (28), as well 
as in Bendel et al. (27) that reported 16% of objective 
responses, while in partial responses were 71 (almost 4%). 

The combination of octreotide with fluoropiridine derivates 
demonstrated its efficacy in Brizzi trial, where octreotide was 
alone in combination and in xelbevoct where in combination 
of 3 drugs (octreotide, bevacizumab, capecitabine). Brizzi 
reported a disease control rate in 90% of cases [partial response 
in 7 (24.1%) and stable disease in 20 (69.0%)] (29).

Overall survival 

Median OS ranged from 25 months (26) to 61.9 months (21) 
for octreotide in combination with other regimens.

Octreotide + everolimus
Median OS of octreotide in combination with everolimus 
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was not reported by Tippeswamy (22). 
The final analysis of RADIANT-2 study indicated that 

median OS after 271 events was 29.2 months (95% CI: 
23.8–35.9) for the everolimus arm and 35.2 months (95% 
CI: 30.0–44.7) for the placebo arm (HR 1.17; 95% CI: 
0.92–1.49) (20).

Median OS for the study had not been reached in 
Radiant-1 trial (24). The survival rates calculated by the 
Kaplan-Meier analysis were 83% at 1 year, 81% at 2 years, 
and 78% at 3 years.

In the EVERLAR study, median OS was not reached 
after 24 months [mean 21.1 months (95% CI: 19.3–22.9)]. 
The estimated rate of OS after 24 months 71.7% (95% CI: 
58.2–85.2%) (30).

In Bajetta (21), after a median follow-up of 277 days, 
median time to progression and overall survival were not 
reached. When the same group published a data updated, 
the median OS was 61.9 months (32).

Octreotide + PRRT
The surv iva l  improvement  when octreot ide  was 
administered with PRRT was reported by Strosberg et al., 
in which data were not sufficiently mature to estimate the 
median OS in each treatment; however, the ad interim 
analysis indicated an estimated risk of death as 60%, lower 
in the 177Lu-Dotatate group than in the control group 
(hazard ratio for death in 177Lu-Dotatate group versus 
control, 0.40; P=0.004) (19).

Octreotide + interferon, bevacizumab and 
fluoropirimide derivates
The combinations of octreotide and bevacizumab with or 
without interferon were reported with dis-homogenous results.

The benefit on OS of Interferon with octreotide was not 
demonstrated in two trials (25,31). In Arnold et al, patients 
who received monotherapy achieved a median survival time, 
calculated from randomization to final evaluation, of 35 
months, while in patients who received the combination, 
the survival lasted 51 months (HR, 1.19; 95% CI: 0.67–2.13; 
P=0.55) (25). Otherwise, in Kolby’s trial, no significant 
difference in survival was observed between patients treated 
with octreotide monotherapy or with the combination 
octreotide and IFN-α, (HR, 0.85; 95% CI: 0.35–2.05, 
P=0.719) (31).

In interferon arm and bevacizumab arm (SWOG study), 
there was no significant difference in OS (HR, 1.16; 95% 
CI: 0.88–1.55; P=0.29). The median OS was 35.2 months 
(95% CI, 33.1–42.8) in the bevacizumab arm and was not 

reached after 36 months of follow-up in the interferon 
arm. In terms of survival rate, the comparison between 
among arms indicated 86% with bevacizumab vs. 84% with 
interferon at 12 months, 67% with bevacizumab vs. 71% 
with interferon at 24 months, and 49% with bevacizumab 
versus 56% with interferon at 36 months (23). Bendel et al. 
reported a median OS of 26.4 months (27). 

In Berruti et al., median OS for the overall population 
and for subgroups with pancreatic or intestinal or unknown 
primary cancer was not reached (28). 

Safety

Table 2 summarizes safety data. It was not possible to 
calculate the total amount of adverse events, since they were 
not clearly reported in all evaluated studies. As an example, 
in Tippeswamy (22), most common adverse events were 
reported, but their absolute value not.

Octreotide + everolimus
In the EVERLAR study, toxicity caused a dose reduction 
in 31.8% of patients and suspension in 75%; twenty serious 
AEs were reported in 18 patients (30). 

In the RADIANT-2 study, most adverse events associated 
with everolimus + octreotide LAR were grade 1 or 2 and 
were consistent with the known safety profile of these drugs. 
40 patients (19%) in the everolimus plus octreotide LAR 
group and 7 (3%) in the placebo plus octreotide LAR group 
discontinued the treatment for adverse events. Stomatitis, 
rash, fatigue, and diarrhea were most commonly reported as 
drug-related adverse events (20).

Octreotide + PRRT
Ninety-five percent of patients in the 177Lu-Dotatate group 
had at least one adverse event during the trial. Adverse 
events related to treatment were reported by 95 patients 
(86%) in the 177Lu-Dotatate group. 

The rates of grade 3 or 4 adverse events were similar 
in the two groups. However, in the 177Lu-Dotatate 
group transient hematological events were reported—
specifically 1% of patients experienced neutropenia, 2% 
thrombocytopenia, and 9% lymphopenia; renal toxicity was 
not observed in these patients (19).

Octreotide + interferon, bevacizumab and 
fluoropirimide derivates
In Arnold et al., treatment discontinuation due to adverse 
events and not for tumor progression occurred in 11 out 
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of 54 patients who received the combination and in 2 out 
of 51 patients in monotherapy; more severe adverse events 
occurred in the combination arm (25). In Berruti et al., the 
combination of metronomic capecitabine and bevacizumab 
and concomitant octreotide LAR was well tolerated. 
Octreotide administration was never delayed nor reduced; 
the occurrence of proteinuria and hand-foot disease was 
predictive of response and survival (28).

In Kolby’s study the safety profile is not well explained; 
authors reported that 10 patients—three in group 1 (oct 
alone) and 7 in group 2 (oct plus INF alpha)—had side-
effects including diarrhea, joint pain, nausea and glucose 
intolerance (31). One of these side-effects, in a patient in 
group 2, was reported to be severe.

Quality of life 

The quality of life (QoL) was reported only in two studies 
(19,25). In Strosberg et al. (19), QoL was defined as the 
time to QoL worsening that resulted as longer in the 177Lu-

Dotatate group than in control arm (28.8 vs. 6.1 months). 
In Arnold et al., after 3 months of therapy, patients who 
received the combination reported a reduced global quality 
of life (P<0.003) (25).

Discussion

This systematic review identified 13 studies, concerning the 
use of octreotide LAR in association with other therapies 
in advanced NENs. One of the first finding to note is the 
impressive number of patients [1,206] included in this 
analysis, given the large amount of available scientific data 
on octreotide-based combination therapy, that confirm 
the consolidated role of octreotide in the clinical practice 
of NEN management. Overall, this study summarizes 
the positive effect of octreotide, combined with other 
treatments, in the management of NEN. 

Given the heterogeneity of studies in terms of design, 
combination of treatments, duration of therapy, number of 
patients included, a conclusive analysis on which is the best 

Table 2 Adverse events reported in analysed studies

First author Year Adverse events, n (%) Most common AEs (%) Most common AEs G3/G4, n (%)

Kölby (31) 2003 Oct-arm: 3 (8%);  
Oct + Inf-arm: 7 (21%)

Oct-arm: (nr) diarrhea; Oct+Inf-arm:  
(nr) diarrhea 

Oct-arm: no AEs; Oct + Inf-arm: 1 (3%) nr

Arnold (25) 2005 Not reported Oct-arm: 19 (37.3%) diarrhea;  
Oct+Inf-arm: 25 (46.3%) diarrhea 

Not reported 

Yao (24) 2008 Not reported 19 (30%) thrombocytopenia; 30 (48%) 
leucopenia 

7 (11%) fatigue

Brizzi (29) 2009 Not reported 18 (62%) diarrhea, 11 (38%) asthenia 2 (7%) hand and foot syndrome

Pavel (20) 2011 Not reported Eve+Oct-arm: 133 (62%) stomatitis; 
Placebo+Oct-arm: 49 (23%) fatigue 

Eve + Oct-arm: 14 (7%) stomatitis;  
placebo + Oct-arm: 6 (3%) fatigue

Berrutti (28) 2014 Not reported Neutropenia (89%), hemorrhage (93%) 5 (11%) hand and foot syndrome

Bajetta (21) 2014 Not reported 30 (60%) mucositis, 24 (48%) diarrhea 4 (8%) diarrhea

Tippeswamy (22) 2015 Not reported Not reported Not reported

Dasari (26) 2015 19 (100%) 14 (74%) fatigue, 14 (74%) hyperlipidemia 4 (21%) fatigue

Bendell (27) 2016 Not reported Not reported 11 (26%) hypertension

Strosberg (19) 2017 Lu-arm: 105 (95%);  
Oct-arm: 92 (84%) 

Lu-arm:  65 (59%) nausea, 52 (47%) 
vomiting; Oct-arm: 29 (26%) abdominal 
pain 

Lu-arm: 10 (9%) lymphopenia; Oct-arm:  
6 (5%) abdominal pain

Yao (23) 2017 Beva-arm:116 (59%); 
Inf-arm: 145 (75%)

Beva-arm: nr (nr) hypertension;  
Inf-arm: nr (nr) fatigue 

Beva-arm: 62 (31.8%) hypertension;  
Inf-arm: 50 (25.8%) fatigue

Capdevila (30) 2019 Not reported 31 (70.5%) diarrhea; 29 (66%) mucositis 4 (9.1%) asthenia

Oct, octreotide; Inf, interferon; Beva, bevacizumab; Lu, 177Lu-Dotatate; Eve, everolimus.
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association for a given kind of NEN patients is not feasible. 
However, more solid evidence seems to be available for 

octreotide plus everolimus or lutetium. 
The role of the combination of everolimus and octreotide 

was stressed for the first time in Bajetta study (21) and in the 
RADIANT-1 trial (33). Also, in the GETNE trials is clear 
that the combined therapy showed clinically relevant PFS 
rate at 12 months of 62%, suggesting a potential benefit for 
the combination therapy (30).

The hypothesis of a synergic activity between octreotide 
and other active compounds is supported by several 
in vivo evidence: SSAs reduce the expression of tumor 
growth factors, such as insulin-like growth factors and 
epidermal growth factor, while everolimus can inhibit 
tumor proliferation, by blocking mTOR signaling 
and angiogenesis. Therefore, these two drugs seem to 
synergistically act to block the cellular growth and control 
the hyper-secretory activity in NENs. The combination 
of everolimus and SSA showed favorable outcomes, also 
in patients using metformin (34), as a possible impact of 
this drug on systemic lipid metabolism, in addition to cell-
autonomous direct anticancer effects. 

As far as the combined use of SSA and PRR is concerned, 
the schedule including octreotide LAR and 177Lu-
Dotatate resulted as significantly efficacious, compared to 
monotherapy with high-dose octreotide. To date, 177Lu-
Dotatate-based PRRT represents the basis for treating well-
differentiated, G1–G2, somatostatin receptors expressing 
NEN patients who progress after first-line treatment with 
somatostatin analogues. Basing on the NETTER-1 study 
protocol (19), octreotide is administered as a maintenance 
therapy during the interval between each 177Lu-Dotatate 
administration, as well as when PRRT has ended. The 
therapeutic strategy to maintain cold somatostatin 
analogues during and after PRRT has been recently 
proposed to be effective in comparison to PRRT alone 
by Yordanova et al. (35). In that study, 421 patients with 
GEP-NENs were included, and patients receiving PRRT 
alone were compared with patients treated with PRRT and 
somatostatin analogue (which was octreitide in 77.5% of 
cases in the subgroups analysis), which was used also in the 
maintenance therapy after PRRT stopping. Significantly 
better PFS and OS rates were observed in patients who 
received the analogue, confirming that the combination 
therapy was superior to PRRT alone, again supporting the 
active additional antiproliferative role of the cold analogue 
even in the setting of patients who are planned to receive 
PRRT (35).

Other combinations with octreotide demonstrated as well 
good clinical outcome, although further data would better 
specify the potential advantage. The combination octreotide 
LAR and bevacizumab in the SWOG study achieved a 
higher response rate with lower toxicity than the treatment 
with octreotide and interferon; however, the overall efficacy 
in terms of PFS was similar between treatments (median 
PFS was 16.6 in bevacizumab arm and 15.4 in interferon 
arm, HR, 0.93; 95% CI: 0.73–1.18, P=0.55) (23). 

As far as safety is concerned, it is widely recognized that 
SSAs are very well tolerated drugs, with few side effects 
which are usually mild, not requiring drug withdrawn. 
Among these, gallstones formation is considered as the 
most serious one. In a recent multi-centre large study 
performed on 478 NEN patients receiving somatostatin 
analogues (octreotide in 70% of them), an incidence for 
developing gallstones of 27% was reported, and biliary 
complications (biliary colic, acute acute cholecystitis, 
cholangitis, biliary pancreatitis, or obstructive jaundice) 
occurred in 7.5% of patients (36). In that study, previous 
surgery for primary small-bowel NEN was a significant 
risk factor for developing gallstones, thus defining a specific 
subgroup of patients at high-risk who should monitor 
during therapy for this possible side effect, and supporting 
the recommendation to perform cholecystectomy in those 
NEN patients who are candidate to surgery for primary 
small bowel resection. Another uncommon, but possible 
effect is represented by pancreatic exocrine insufficiency 
due to inhibition of production and excretion of pancreatic 
enzymes. This event, which reported in a recent paper 
with an occurrence of 20% in patient receiving long-term 
treatment with SSAs (37), should be considered in this 
setting. Furthermore, treatment with SSAs may induce 
hyperglycemia, owing their effect on decreasing insulin 
resistance (38-40), although data on the real risk for 
developing diabetes or worsening of pre-existing diabetes in 
NEN patients receiving these drugs are scanty, owing the 
lack of prospective studies specifically focusing on this issue.

Conclusions

Given the rarity and biological heterogeneity of NENs, 
clinical management of these patients remain a challenge 
for physicians, requiring a dedicated multidisciplinary team 
including several specialists. Several questions concerning 
the optimal therapeutic sequence in these patients are 
unanswered. Among these, utility to maintain SSAs at 
time of disease progression is of interest, when a second-
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line treatment is required. Basing on in vivo evidence and 
considering the analysis performed in the present systematic 
review, the choice not to withdraw somatostatin analogue 
in this scenario may be considered safe and effective, 
irrespective of which second-line treatment is going to be 
planned. 

Octreotide LAR is considered as a milestone in NEN 
therapy from approximatively two decades, since it is a 
suitable first-line or maintenance therapy and it can be used 
in association with second- and third-line options, without 
additional toxicity in different phases of the disease. A 
huge amount of scientific data is published on octreotide in 
combination with other treatments, mainly everolimus and 
PRRT. Analysing these data through a systematic review 
approach may be informative for physicians dealing with 
NENs in the daily clinical practice and may provide useful 
information on the different therapeutic combinations. 
Further comparative head-to-head studies are needed to 
understand which is the best combination treatment for 
patients with progressive NEN after failure of first-line 
therapy.
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Supplementary

Appendix 1 Search strategy

Final EMBASE: 

(‘neuroendocrine tumour’/exp OR ‘neuroendocrine tumour’ 
OR ‘carcinoid’ OR ‘bronchus carcinoid’ OR ‘pancreas islet 
cell tumour’) AND (‘octreotide’ OR ‘somatostatin derivative’)) 
AND (‘everolimus’ OR ‘mammalian target of rapamycin 
inhibitor’ OR ‘mtor signaling’ OR ‘sunitinib’ OR ‘vasculotropin 
receptor 2’ OR ‘oxodotreotide Lu 177’ OR ‘dotatoc’ OR 
‘dotatoc Lu 177’ OR ‘dotatoc y 90’ OR ‘dotatate y 90’ OR 
‘radioisotope therapy’ OR ‘peptide receptor radionuclide 
therapy’) AND (English)/lim

PUBMED:

((“Neuroendocrine Tumours”(Mesh) OR “Carcinoid 
Tumour”(Mesh) OR “Gastro-enteropancreatic neuroendocrine 
tumour” (Supplementary Concept) OR “Carcinoid Tumours, 
Intestinal” (Supplementary Concept) OR “Non-functioning 
pancreatic endocrine tumour” (Supplementary Concept)) 
AND (“Octreotide”(Mesh)) AND (“Everolimus”(Mesh) OR 
“sunitinib” (Supplementary Concept) OR “(177lutetium-
DOTA(O)Tyr3) octreotate” (Supplementary Concept) OR 
“Immunoconjugates”(Mesh) OR “90Y-octreotide, DOTA-
Tyr(3)-” (Supplementary Concept)))


