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Introduction
One of the most common types of neuroendo-
crine tumor (NET) is the well differentiated mid-
gut grade 1 [G1: Ki67 ⩽ 2% and < 2 mitoses/10 
high-power fields (HPF)] tumor presenting with 
carcinoid syndrome (CSy). CSy is defined as 
symptoms and signs of overproduction of seroto-
nin produced by NET, such as flushing, diarrhea, 
dyspnea, bronchospasm, palpitation, and eventu-
ally, symptoms associated with right-sided heart 
failure resulting from carcinoid heart 
[Bhattacharyya et al. 2007]. The presence of the 
elevated serotonin metabolite 5-hydroxiindola-
cetic acid (5-HIAA) in a 24-hour urine test con-
firms the diagnosis of CSy. Patients suffering 
from CSy generally present having incurable dis-
ease with multiple liver metastases.

The standard treatment for CSy is somatostatin 
analogs (SSAs) [Mota et al. 2016]. Both currently 
available SSAs, octreotide and lanreotide, despite 
not being tested head to head, offer similar effi-
cacy in terms of controlling the CSy symptoms, 
with an overall response rate of 50% [O’Toole 
et  al. 2000] and symptom control lasting from 
months to several years. However, symptom pro-
gression eventually occurs, with patients often 
experiencing an increase in the number of bowel 
movements (BMs) per day and possibly flushing 
episodes. The term refractory carcinoid syndrome 

(RCSy) refers to such patients whose hormone-
related symptoms are no longer controlled by 
standard doses of SSA. However, the definition 
of uncontrolled carcinoid symptoms considered 
by most studies is imprecise, varying across stud-
ies and even among patients in the same study.

The maximum control of CSy has a direct influ-
ence on patients’ quality of life [Beaumont et al. 
2012] and likely on survival, although this has 
never been proven. Patients with RCSy suffer 
from inconvenient and often incapacitating symp-
toms, such as several BMs per day, which affect 
their social life and independence. Moreover, 
RCSy may lead to many hard-to-treat complica-
tions such as carcinoid heart, mesenteric and ret-
roperitoneal fibrosis, and carcinoid crisis [Mota 
et al. 2016]. Our objective was to perform a com-
prehensive review of the several treatment options 
to treat RCSy.

Methods
The review of treatments directed to RCSy is dif-
ficult because of the heterogeneity of therapies, 
study designs and definition of refractory carci-
noid symptoms. We tried to perform a compre-
hensive search of studies published in the Medline 
database using the mesh term “malignant carci-
noid syndrome” AND each treatment modality 
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(surgery or surgical; chemotherapy; somatostatin 
analogue or lanreotide or octreotide; liver emboli-
zation; radiofrequency ablation; interferon; 
everolimus; radionuclide; liver transplantation) 
from onset until February 2016. We limited the 
search to articles published in English, Portuguese 
and Spanish. Eligible studies were case reports, 
retrospective series, observational cohorts, phase 
II and III clinical trials testing any therapeutic 
intervention to treat uncontrolled carcinoid 
symptoms despite any therapy. We also sought 
relevant articles within the reference lists of pub-
lications. Relevant phase III trials presented at 
major oncology meetings in 2014–2015 were 
included, despite not been published. Here, we 
describe the most relevant studies that have pro-
vided more detailed information about sympto-
matic response in patients with RCSy.

Scientific evidence from therapeutic 
management of refractory carcinoid syndrome
Dose escalation of somatostatin analog. One of 
the potential mechanisms underlying the failure 
of SSA to control CSy is tachyphylaxis [Hofland 
and Lamberts, 2003]. Although the exact mecha-
nism is unknown, tachyphylaxis is suspected 
when carcinoid symptoms control last for only 
2–3 weeks after SSA administration and worsen 
before the next injection, or when there is general 
decreased symptom control. A common approach 
is to increase the frequency of SSA administration 
to every 2 or 3 weeks. Indeed, a small phase II 
study showed that increasing the frequency of 
administration of SSA to every 21 days led to 
complete or partial symptom relief in 7 and 10 
patients, respectively [Ferolla et al. 2012]. Also, it 
is important to evaluate whether there are absorp-
tion problems, such as fibrosis at the injection 
areas. In this case, nurse education is crucial to 
prevent injection problems. When symptoms 
recur following this strategy, SSA dose escalation 
to above-the-label doses has been widely utilized 
based on expert opinion and retrospective series 
[Broder et al. 2015].

In one of the largest series, among 239 patients who 
presented with progression (62% had symptom 
progression) while on octreotide long acting release 
(LAR) 30 mg, 81% experienced some improve-
ment in flushing and 79% improved diarrhea after 
their first dose escalation to either 40 or 60 mg 
[Strosberg et al. 2014]. However, given the hetero-
geneity of study populations and SSA schedules, 
variable definitions of progression and not 

standardized measures of clinical benefit, it remains 
unclear to what extent SSA dose escalation benefits 
patients with RCSy. In a retrospective series 
[Al-Efraij et al. 2015], dose escalation of octreotide 
LAR to 40 mg or 60 mg in 37 patients with RCSy 
led to improved symptom control (62% reported a 
significant decrease of diarrhea and 91% decrease 
in flushing) and reduction of 5-HIAA levels in 23% 
of them; other smaller studies have also evaluated 
the use of high doses of SSA in RCSy, showing 
similar results [Chadha et al. 2009].

Switch of somatostatin analog. Symptom 
improvement has been suggested with switching 
SSA in small studies and case reports [Ricci et al. 
2000; Raderer et  al. 2001]. In a small phase II 
trial of 15 patients with progressing metastatic 
NET (7 were midgut) following lanreotide 30 mg 
biweekly, the switch to octreotide 30 mg LAR led 
to overall biochemical and symptomatic response 
of 41% and 82%, respectively [Ricci et al. 2000]. 
These findings could be explained by the differ-
ent affinities of lanreotide and octreotide to 
somatostatin receptors [Oberg et al. 2004]. Lan-
reotide and octreotide have different pharmaco-
kinetics that could also explain reports of one 
SSA being effective to treat CSy after failure of 
the other. While octreotide is given intramuscu-
larly, lanreotide is administered subcutaneously, 
which could lead to distinct absorptions accord-
ing to patients’ body fat content.

Tumor debulking and locoregional liver-directed 
therapies. The liver is the predominant site of 
metastases in NET, especially gastroenteropan-
creatic tumors. Therapies directed to treat NET 
liver metastases in patients with RCSy are sup-
ported by the rationale of tumor debulking, which 
means reducing the volume of a tumor that is pro-
ducing hormones that cause symptoms. While 
patients with CSy and resectable localized meta-
static disease should go for R0 resection if possi-
ble, patients with RCSy often present with major 
liver involvement, which is rarely amenable for 
complete surgical removal. However, uncon-
trolled studies have suggested that R2 surgical 
debulking of large tumor areas, often more than 
90%, can benefit patients in terms of symptom 
relief in 50–90% of cases [Sarmiento and Que, 
2003; Saxena et al. 2012], with median duration 
of symptom control ranging from 19.3 to 45 
months [Que et  al. 1995; Osborne et  al. 2006]. 
Given the variability of methods, populations and 
results across studies, it is hard to fully under-
stand the role of surgical debulking in treating 
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RCSy. But even though only a few small and ret-
rospective studies have evaluated the efficacy of 
this approach, the low rate of postoperative com-
plications reported by experienced centers [Bou-
dreaux et  al. 2014] and the unquestionable 
improvement of carcinoid symptoms observed in 
clinical practice have both supported this 
approach for selected cases. Noticeably, surgical 
procedures, including surgical debulking of NET 
liver metastases to treat RCSy, are contra-indi-
cated in patients with carcinoid heart disease due 
to risk of major bleeding; in these cases, valve 
replacement should be performed first [Lillegard 
et  al. 2011]. It is also crucial to be attentive to 
carcinoid crisis during surgical procedures or 
liver-directed therapies in patients with RCSy. 
While it is unknown whether peri- and intraop-
erative infusional octreotide prevents carcinoid 
crisis [Boutzios and Kaltsas, 2015], it is generally 
recommended for patients with CSy undergoing 
invasive procedures.

For inoperable patients with RCSy and liver 
metastases, another form of tumor debulking is 
liver embolization. Several uncontrolled studies 
have shown that transarterial embolization, with 
or without chemotherapy, provides general symp-
tom improvement, including carcinoid symp-
toms, in 60–95% of patients for a median of 
20–80 months [Strosberg et  al. 2006; Pitt et  al. 
2008; Vogl et al. 2009; Nazario and Gupta, 2010;  
Pericleous et  al. 2016]. While many studies of 
liver-directed therapy have evaluated radiological 
response and progression-free survival (PFS), 
very few have looked at symptomatic response in 
patients with CSy; and among them, no prospec-
tive trial has been made. There is scant informa-
tion about which symptoms and to what extent 
they were alleviated, how long did it take for 
symptom relief to occur and how monitoring for 
symptom relapse was made.

Laparoscopic radiofrequency ablation is an 
alternative to surgery in inoperable patients with 
low volume disease (liver metastases are < 3–5 
cm) [Frilling et al. 2014]. It can also be used as 
an adjunctive to surgery for maximum debulk-
ing. Small retrospective studies have reported 
symptomatic improvement in 70% of patients 
with CSy, although some of them were also 
managed by surgery [Eriksson et al. 2008; Vogl 
et al. 2009]. Both radiofrequency ablation and 
liver embolization can be repeated to achieve 
symptom control, as long as there is not signifi-
cant liver dysfunction.

There are not randomized trials to tell us which 
liver-directed therapy offers the best sympto-
matic response for patients with RCSy. A retro-
spective series of 120 patients observed complete 
symptomatic relief in 59% who underwent liver 
embolization versus 69% for surgical cytoreduc-
tion (p = 0.08), suggesting that surgery might be 
more efficacious for operable patients [Osborne 
et al. 2006].

For patients younger than 55 years, without rele-
vant comorbidities, with well differentiated mid-
gut NET, liver-only metastases and resected 
primary tumor, liver transplantation may be an 
option. However, this strategy should be consid-
ered in patients with uncontrolled CSy given that, 
despite being deemed experimental, liver trans-
plantation offers a recurrence-free survival of 20– 
30% at 5 years [Fan et al. 2015].

Interferon. Evidence supporting the use of inter-
feron to treat NET goes back to 3 decades ago 
[Oberg et al. 1983]. Currently, the use of inter-
feron to treat NET has been limited, mainly 
because of its toxicity, but also due to the avail-
ability of newer effective agents such as SSAs and 
targeted therapies. The mechanism of action of 
interferon as an anticancer drug is not well under-
stood, but antiangiogenic and antiproliferative 
effects, as well as induction of apoptosis, have 
been postulated [Oberg, 2012].

Most studies have used recombinant alpha inter-
feron with doses ranging from three to six million 
units per week. Although indirect comparison 
across trials is inadequate due to the variable 
methods used to assess radiological and symptom 
responses and distinct populations, studies have 
generally described tumor stabilization in 50–
70% of patients with baseline progressive disease 
and symptomatic relief of CSy in about 30–70% 
[Oberg, 2012]. In a small phase II trial, pegylated 
interferon alpha 2b provided symptomatic relief 
of CSy in 7 of 10 patients [Pavel et al. 2006].

Interferon alpha has also been investigated in 
combination with SSA. Initial uncontrolled stud-
ies demonstrated biochemical responses in up to 
77%, even in patients whose disease had previ-
ously progressed while on either SSA or interferon 
monotherapy [Fazio et al. 2007]. However, rand-
omized trials failed to prove that the combination 
of interferon and SSA outweighs either agent 
alone. In a randomized trial of 68 patients with 
metastatic midgut NET and CSy, despite a 
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significant gain in time to progression with the 
combination, there was no difference in biochemi-
cal response whether patients received interferon 
plus octreotide, or octreotide alone [Kolby et al. 
2003]. A German randomized trial that compared 
lanreotide versus interferon alpha versus the com-
bination in treatment-naïve patients did not show 
any response or survival differences across the 
arms; however, in this study, a subset of 29 
patients with functional NET in the combination 
arm benefited more from decreased frequency of 
diarrhea and flushing (p = 0.037) [Faiss et  al. 
2003]. In another negative randomized trial, qual-
ity of life after 3 months of treatment was inferior 
in the combination group compared with octreo-
tide alone, suggesting that symptom control was 
probably not improved by adding interferon (p = 
0.039) [Arnold et al. 2005]. Because none of these 
randomized trials treated patients specifically and 
exclusively with RCSy, one may argue that the 
role of interferon in RCSy remains undetermined. 
The highly awaited SWOG S0518 phase III trial 
compared the PFS of octreotide LAR 20 mg every 
21 days combined with either interferon alpha, 
three million units, three times per week, or beva-
cizumab 15 mg/kg every 3 weeks in 402 pretreated 
patients with G1/G2 advanced progressing poor-
prognosis NET [Yao et al. 2015]. Poor-prognosis 
features were considered G2 tumors with more 
than six liver lesions, progressive disease, refrac-
tory CSy, colorectal or gastric primary. The study 
was negative for its primary endpoint of PFS, and 
information about the symptomatic response/
quality of life is pending, particularly in the sub-
group of patients with RCSy.

Overall, randomized data have not proven that 
interferon is effective as an antitumor agent in 
NET. To treat RCSy, clinical experience and 
uncontrolled studies have reported symptomatic 
responses with interferon monotherapy or associ-
ated with SSA.

Peptide receptor radionuclide therapy. Peptide 
receptor radionuclide therapy (PRRT) is an effec-
tive therapy to treat well differentiated gastroen-
teropancreatic NET, with objective radiological 
responses observed in 20–30% of cases [Kim 
et al. 2015]. It is also a logical strategy to over-
come resistance to SSA as it targets the soma-
tostatin receptors with a different mechanism, 
radiation. Because selection bias might have over-
estimated the real effect of PRRT in NET, given 
that in most studies, patients with long-term 
indolent disease have been treated, a prospective 

trial was necessary. Recently the NETTER-1 
phase III trial randomized 229 patients with 
advanced well differentiated G1 or G2 progress-
ing midgut NET to receive Lutetium177 Dotatate 
plus octreotide LAR 30 mg or octreotide LAR 60 
mg [Strosberg et al. 2016]. Ninety-eight patients 
(43%) had CSy which was uncontrolled by con-
ventional doses of SSA. All efficacy outcomes 
favored the Lutetium177 arm; with respect to 
symptom control, quality-of-life data were col-
lected and the results are awaited.

Meta-iodobenzylguanidine (MIBG), a biogenic 
amine that is actively taken up by tumors of neu-
ral origin, has been radiolabeled with iodine to 
treat pheochromocytoma and paragangliomas. 
Small studies have shown that more than 60% of 
patients with well differentiated midgut NET 
scan positive in the I-123MIBG test [Taal et  al. 
1996; Pathirana et  al. 2001]. Therefore, it was 
logical to test I-123MIBG as a therapeutic strategy 
in NET. An old retrospective study of 30 NET 
patients, 20 pretreated or naïve patients with 
uncontrolled CSy, demonstrated that treatment 
with I-131MIBG provided symptomatic relief in 
14 of them, with a median duration of 8 months 
[Taal et  al. 1996]; however in this study, the 
authors did not provide symptomatic response 
rate according to prior therapies. In another ret-
rospective series of 12 patients with CSy, four out 
of five patients with RCSy who received a single 
dose of 7.4 gBq I-131MIBG experienced improve-
ment in CSy symptoms, with an overall median 
duration of 10 months for the whole cohort 
[Pathirana et al. 2001].

Everolimus. Everolimus, an oral mTOR inhibi-
tor, is an effective agent to treat well differentiated 
nonfunctioning NET of pancreatic [Yao et  al. 
2011], gastrointestinal and lung origins [Yao et al. 
2016]. For functioning tumors, data are not so 
clear. The RADIANT-2 was a phase III trial that 
randomized 429 patients with progressing, well 
differentiated, functioning NET with history of 
CSy to receive either octreotide LAR 30 mg alone 
or in combination with everolimus 10 mg orally, 
continuously [Pavel et al. 2011]. It is likely that 
because of much informative censoring and 
imbalances in randomization, the study turned 
out negative. However, in subgroup analyses, 
patients from the everolimus arm presented 
higher biochemical response, 61 versus 36%, and 
greater reduction in urinary 5-HIAA throughout 
the study (p = 0.0001). Although the investiga-
tors did not collect symptom data, this was an 
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indirect evidence of the antisecretory affects of 
everolimus in patients with functioning NET.

A few months before the publication of 
RADIANT-2, a case report described a female 
patient with a G1 metastatic midgut NET and 
RCSy who had a significant clinical benefit with 
everolimus monotherapy [Capdevila et al. 2011]. 
The patient had 10–15 flushing episodes per day, 
which were persistent after treatment with octre-
otide LAR 30 mg every 15 days, interferon, liver 
embolization and radiofrequency ablation. 
Everolimus was added to octreotide, and after a 
month, the number of flushing episodes reduced 
to 1–2 per day, there was improvement in diar-
rhea, a significant decrease in urine 5-HHIA lev-
els (up to 60%) and later on, radiological 
objective response. In a retrospective series of 10 
functioning heavily pretreated patients with well 
differentiated NET and CSy (seven had midgut 
tumors), everolimus was added to SSA with the 
aim to control symptoms with or without radio-
logical progression [Bainbridge et al. 2015]. All 
patients received prior octreotide LAR 20 mg 
intramuscularly (IM) every 4 weeks, with doses 
increased to 30 mg IM given every 3 or 4 weeks 
if symptoms were not controlled. Seven patients 
presented symptomatic response, which lasted 
for mean of 13.9 months (1–39 months), six 
patients had reduced frequency of daily BM and 
five out of seven who had flushing at baseline, 
experienced relief.

Chemotherapy. Historically, chemotherapy has 
little activity in G1 midgut NET [Strosberg 
et al. 2015]. However, there have been anecdotal 
reports of objective responses to temozolomide-
based regimens [Abdel-Rahman and Fouad, 
2015], and this could be considered in selected 
patients with RCsy to other therapeutic options.

New Treatments. Pasireotide is a newly formu-
lated SSA with a different pharmacodynamic pro-
file: higher affinity to somatostatin receptors 1, 3 
and 5 when compared with octreotide and lanreo-
tide, which have greater specificity for receptor 
type 2 [Schmid, 2008]. Based on promising phase 
II data, where pasireotide 600–900  μg subcutane-
ously twice daily controlled diarrhea and flushing 
in 27% of patients with RCSy [Kvols et al. 2012], 
a double-blind phase III trial was conducted to 
compare pasireotide LAR 60 mg with depot 
octreotide 40 mg [Wolin et al. 2015] in terms of 
symptomatic response. RCSy was defined as daily 
mean of at least four BM and of five or more 

flushing episodes for 2 weeks. The primary end-
point was the proportion of patients experiencing 
decrease in the frequency of symptoms at 6 
months. The study was closed prematurely, after 
110 patients were enrolled, due to futility evi-
denced at interim analysis; while the median PFS 
was longer in the pasireotide arm, the rate of 
symptomatic response was similar between the 
treatment arms (20.9% versus 26.7%, p = 0.53).

The second phase III trial conducted specifically 
in patients with RCSy was recently presented. 
The Telestar double-blind trial randomized 135 
well differentiated NET patients to receive either 
placebo or two different doses [250 mg or 500 mg 
three times daily (TID)] of telotristat etiprate, an 
oral inhibitor of the tryptophan hydroxylase, 
which is an important enzyme for the synthesis of 
serotonin [Kulke et  al. 2015]. Patients had to 
have at least four BMs per day, despite prior ther-
apy with octreotide LAR 30 mg or lanreotide 
depot 120 mg every 4 weeks and were allowed to 
receive SSA throughout the study period of 12 
weeks. The primary endpoint was change from 
baseline in daily frequency of BM. The study 
arms were balanced, with mean number of five to 
six BM per day, mean 5-HIAA of 80–89 mg/24-
hour urine, and 42–46% of patients received SSA 
above the labeled dose. The trial was positive, 
with significant reduction in the frequency of 
daily BM, without significant differences between 
the two doses of telotristat; 35% and 29% of 
patients reduced the mean frequency of BM per 
day with telotristat 500 and 250 mg, respectively, 
versus 17% of patients on placebo. Additionally, 
biochemical response was greater in the telotristat 
arm. Treatment-related adverse events occurred 
in 26.7% of patients on placebo, 68.9% in the 
500 mg arm and 33.3% in the 250 mg group; 
there were no treatment-related deaths. Although 
telotristat etiprate is not supposed to cross the 
brain−blood barrier, depressive symptoms were 
more common, although not statistically signifi-
cant, in the 500 mg arm (17.7 versus 2.2 versus 
6.7% for, 500 mg, 250 mg and placebo, respec-
tively). Interestingly, two patients enrolled in the 
Telestar trial (one of them with imminent need of 
valve surgery) had their carcinoid heart disease 
(CHD) halted with no further fibrosis observed 
on serial echocardiographic tests [Zacks et  al. 
2016]. Other two phase II trials that tested tel-
otristat from 150 mg to 500 mg TID in RCSy, 
demonstrated similar reductions in frequency of 
BM, flushing and in urinary 5-HIAA [Kulke et al. 
2014; Pavel et al. 2015].
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Discussion and proposed treatment 
sequence
In this overview about the management of RCSy, 
the majority of studies that support therapeutic 
decisions are small retrospective series, with het-
erogeneous populations, diverse methods to 
measure carcinoid symptoms and varied defini-
tions of RCSy (Table 1). Except for three recent 
phase III trials, with only the Telestar trial being 
positive, all other treatments currently utilized to 
treat RCSy are based on low levels of evidence. 
Yet, for some therapeutic interventions, recom-
mendations can still be made because positive 
results have been consistent across uncontrolled 
trials and observed in clinical practice.

Therapeutic approaches for RCSy follow the 
logic of: (1) tumor debulking (surgical resection, 
radiofrequency ablation, liver embolization, liver 
transplantation), (2) optimization of the inhibi-
tion of the somatostatin receptors (dose escala-
tion of SSA, SSA switch, PRRT), (3) decreasing 
the production of serotonin (telotristat) and (4) 
associating another antitumor agent with a differ-
ent mechanism of action (everolimus and inter-
feron alpha) to SSA. However, it is unknown how 
to best sequence the treatment options for patients 
with RCSy.

Telotristrat etiprate is a very promising agent and 
the only one with level 1 evidence data for the 
treatment of patients with RCSy, although qual-
ity of life and detailed safety data are still pend-
ing. While the study is not published and the 
drug is not yet approved, it will likely be placed 
early in the treatment algorithm for RCSy. 
However, taking into account the low level of evi-
dence to support the management of RCsy with 
the available therapies, we propose a treatment 
sequence algorithm for patients with RCSy based 
on our clinical experience and interpretation of 
current literature (Figure 1). We think the first 
approach to manage patients with RCSy from 
inoperable tumors is to evaluate for tachyphy-
laxis and absorption problems. Once absorption 
issues have been ruled out, SSA dose escalation 
of up to twice the labeled dose is probably the 
best first-line option, since it treats tachyphylaxis 
and it has shown tumor control of about 8–12 
months in phase III trials [Pavel et  al. 2011; 
Strosberg et al. 2016]; it is very well tolerated and 
we do see prolonged symptom control in clinical 
practice. But this strategy should be reserved for 
patients with symptomatic but slow pace of dis-
ease; for patients with rapidly progressive tumors, 

SSA dose escalation should be omitted. Upon 
symptom progression, locoregional therapy with 
liver embolization and possibly radiofrequency 
ablation as well as R2 surgical debulking can be 
considered; these modalities can also be repeated 
if needed, in patients without clinically relevant 
liver dysfunction. Once there is subsequent 
symptomatic progression, we suggest everolimus 
be added to SSA. At CSy progression we recom-
mend PRRT. We tend to leave PRRT to later 
lines because of perceived increased toxicity of 
everolimus following Lutetium177. Retrospective 
series have shown that everolimus administered 
after PRRT led to more patients presenting grade 
3 or 4 myelotoxicity [Kamp et al. 2013; Panzuto 
et al. 2015]. Interferon alpha combined with SSA 
can be effective in some patients and could be 
used after progression on PRRT or on everoli-
mus, although it can also be used earlier, given 
that interferon is approved in some countries to 
treat CSy. We favor that SSA be maintained 
throughout different treatment lines, including 
PRRT, despite symptomatic progression because 
their discontinuation may worsen carcinoid 
symptoms or even lead to carcinoid crisis; 
although maintenance of SSA may economically 
burden treatment users. We generally do not rec-
ommend chemotherapy to treat RCSy because of 
its limited activity in well differentiated midgut 
tumors.

The relatively low number of patients with RCSy, 
the variability in symptom severity and conse-
quent poor performance status of patients, as, for 
example, patients with advanced carcinoid heart 
disease, and the difficulties in defining progres-
sion have all limited the conduction of rand-
omized trials in CSy. The majority of patients 
with NET and CSy who are treated with SSA 
present with stable disease as their best response, 
with median times to progression ranging from 
14 months [Rinke et  al. 2017] to not reached 
[Caplin et  al. 2014]. However, many patients 
present with clear progression of CSy symptoms, 
despite radiological stabilization of disease. The 
complexity in defining progression in patients 
with NET and CSy was experienced by the inves-
tigators of the RADIANT-2 trial, where many 
patients presented with clinical progression 
before radiological progression, the primary end-
point; this led to early discontinuation, informa-
tive censoring and consequently, the trial became 
negative [Pavel et  al. 2011; Riechelmann and 
Rego, 2011]. Another struggle in designing trials 
of CSy is the determination of the primary 



RP Riechelmann, AA Pereira et al.

http://tam.sagepub.com 133

Ta
bl

e 
1.

 M
an

ag
em

en
t o

f r
ef

ra
ct

or
y 

ca
rc

in
oi

d 
sy

nd
ro

m
e:

 a
va

ila
bl

e 
st

ud
ie

s.

R
ef

er
en

ce
P

at
ie

nt
s

D
ef

in
iti

on
 o

f R
C

Sy
In

te
rv

en
tio

n
St

ud
y 

de
si

gn
R

es
ul

ts
 (s

ym
pt

om
at

ic
 r

es
po

ns
e)

D
ra

w
ba

ck
s

St
ro

sb
er

g 
et

 a
l. 

[2
01

4]
n 
=

 2
39

;
n 

w
ith

 R
C

Sy
 =

 
14

8

C
Sy

 s
ym

to
m

s 
un

co
nt

ro
lle

d 
w

hi
le

 o
n 

oc
tr

eo
tid

e 
LA

R
 1

0–
30

 m
g

O
ct

re
ot

id
e 

LA
R

 d
os

e 
es

ca
la

tio
n 

to
 4

0 
or

 6
0 

m
g 

ev
er

y 
28

 d
ay

s

M
ul

tic
en

te
r 

re
tr

os
pe

ct
iv

e
81

%
 im

pr
ov

ed
 fl

us
hi

ng
 a

nd
 7

9%
 im

pr
ov

ed
 

di
ar

rh
ea

D
ur

at
io

n 
an

d 
m

ag
ni

tu
de

 o
f s

ym
pt

om
 

co
nt

ro
l n

ot
 r

ep
or

te
d

A
l-

Ef
ra

ij 
et

 a
l. 

[2
01

5]
n 
=

 3
7;

n 
w

ith
 R

C
Sy

 =
 2

7
P

at
ie

nt
s 

th
at

 r
em

ai
n 

sy
m

pt
om

at
ic

 in
 

sp
ite

 o
f s

ta
nd

ar
d 

do
se

s 
of

 o
ct

re
ot

id
e 

LA
R

 3
0 

m
g

O
ct

re
ot

id
e 

LA
R

 d
os

e 
es

ca
la

tio
n 

to
 4

0 
or

 6
0 

m
g 

ev
er

y 
28

 d
ay

s

R
et

ro
sp

ec
tiv

e
91

%
 im

pr
ov

ed
 fl

us
hi

ng
 a

nd
 6

2%
 im

pr
ov

ed
 

di
ar

rh
ea

; r
ed

uc
tio

n 
of

 5
-H

IA
A

 le
ve

ls
 in

 2
3%

D
ur

at
io

n 
an

d 
m

ag
ni

tu
de

 o
f s

ym
pt

om
 

co
nt

ro
l n

ot
 r

ep
or

te
d;

 v
ar

ia
bl

e 
in

te
rv

al
s 

fo
r 

m
ea

su
ri

ng
 tu

m
or

 m
ar

ke
rs

Fe
ro

lla
 

et
 a

l. 
[2

01
2]

n 
=

 2
8;

n 
w

ith
 R

C
Sy

 =
 1

9
C

Sy
 s

ym
to

m
ns

 w
hi

le
 o

n 
oc

tr
eo

tid
e 

LA
R

 3
0 

m
g 

ev
er

y 
28

 d
ay

s
O

ct
re

ot
id

e 
LA

R
 3

0 
m

g 
ev

er
y 

21
 d

ay
s

P
ha

se
 II

C
om

pl
et

e 
an

d 
pa

rt
ia

l c
on

tr
ol

 o
f s

ym
pt

om
s 

in
 

30
%

 a
nd

 7
0%

 o
f c

as
es

, r
es

pe
ct

iv
el

y.
Sm

al
l s

am
pl

e,
 d

ur
at

io
n 

of
 s

ym
pt

om
 

co
nt

ro
l n

ot
 r

ep
or

te
d

C
ha

dh
a 

et
 a

l. 
[2

00
9]

n 
=

 5
4;

n 
w

ith
 R

C
Sy

 =
 2

0
O

bj
ec

tiv
e 

sy
m

pt
om

pr
og

re
ss

io
n 

or
 d

ev
el

op
m

en
t o

f n
ew

 
C

Sy
 s

ym
pt

om
s 

w
hi

le
 o

n 
oc

tr
eo

tid
e 

LA
R

 2
0−

30
 m

g

O
ct

re
ot

id
e 

LA
R

 4
0–

 6
0 

m
g 

ev
er

y 
28

 d
ay

s
R

et
ro

sp
ec

tiv
e

45
%

 o
f c

as
es

 p
re

se
nt

ed
 s

ym
pt

om
s 

im
pr

ov
em

en
t

H
ig

h 
do

se
 o

f S
SA

 w
as

 n
ot

 th
e 

sa
m

e 
fo

r 
al

l p
at

ie
nt

s;
 d

ur
at

io
n 

an
d 

m
ag

ni
tu

de
 o

f r
es

po
ns

e 
no

t r
ep

or
te

d

R
ic

ci
 e

t a
l. 

[2
00

0]
n 
=

 1
5;

n 
w

ith
 R

C
Sy

 =
 1

0
A

ny
 C

Sy
 s

ym
pt

om
 a

ft
er

 tr
ea

tm
en

t 
w

ith
 la

nr
eo

tid
e 

30
 m

g 
ev

er
y 

14
 d

ay
s

O
ct

re
ot

id
e 

LA
R

 2
0 

m
g 

ev
er

y 
28

 d
ay

s
P

ha
se

 II
Th

e 
ov

er
al

l s
ym

pt
om

at
ic

 r
es

po
ns

e 
ra

te
 w

as
 

82
%

. T
he

 m
ed

ia
n 

du
ra

tio
n 

of
 r

es
po

ns
e 

fo
r 

di
ar

rh
ea

, a
bd

om
in

al
 p

ai
n,

 o
r 

bo
th

 w
as

 6
.5

 
m

on
th

s 
(r

an
ge

 3
−1

2+
 m

on
th

s)
.

Sm
al

l s
am

pl
e,

 s
ev

er
ity

 o
f s

ym
pt

om
s 

no
t r

ep
or

te
d

P
av

el
 e

t a
l. 

[2
00

6]
n 
=

 1
7;

n 
w

ith
 R

C
Sy

 =
 1

0
C

Sy
 s

ym
pt

om
s 

w
hi

le
 o

n 
oc

tr
eo

tid
e 

LA
R

 3
0 

m
g 

ev
er

y 
28

 d
ay

s
P

eg
yl

at
ed

 in
te

rf
er

on
P

ha
se

 II
70

%
 s

ym
pt

om
 im

pr
ov

em
en

t
Sm

al
l s

am
pl

e,
 u

nc
on

tr
ol

le
d

Ta
al

 e
t a

l. 
[1

99
6]

n 
to

ta
l =

 3
0;

n 
w

ith
 C

Sy
 =

 2
0

U
nc

on
tr

ol
le

d 
C

Sy
 b

y 
co

nv
en

tio
na

l 
tr

ea
tm

en
t

I-
13

1 M
IB

G
P

ha
se

 II
Sy

m
pt

om
at

ic
 r

el
ie

f i
n 

60
%

 o
f p

at
ie

nt
s 

w
ith

 
C

Sy
 (1

4/
20

), 
w

ith
 a

 m
ed

ia
n 

du
ra

tio
n 

of
 8

 
m

on
th

s.

M
ix

ed
 p

at
ie

nt
s 

w
ith

 R
C

Sy
 a

nd
 

tr
ea

tm
en

t n
aï

ve
, s

m
al

l s
am

pl
e,

 
m

ag
ni

tu
de

 o
f r

es
po

ns
e 

no
t r

ep
or

te
d

P
at

hi
ra

na
 

et
 a

l. 
[2

00
1]

n 
=

 1
2;

n 
w

ith
 R

C
Sy

 =
 5

U
nc

on
tr

ol
le

d 
C

Sy
 b

y 
oc

tr
eo

tid
e 

LA
R

 
30

 m
g

I-
13

1 M
IB

G
R

et
ro

sp
ec

tiv
e

80
%

 (4
/5

) o
f p

at
ie

nt
s 

w
ith

 R
C

Sy
 h

ad
 s

om
e 

sy
m

pt
om

at
ic

 r
es

po
ns

e
Sm

al
l s

am
pl

e,
 m

ag
ni

tu
de

 o
f 

re
sp

on
se

 n
ot

 r
ep

or
te

d

B
ai

nb
ri

dg
e 

et
 a

l. 
[2

01
5]

n 
to

ta
l =

 1
5;

n 
w

ith
 R

C
Sy

 =
 1

0
W

or
se

ni
ng

 in
 s

ym
pt

om
s 

de
sp

ite
 S

SA
 

la
be

le
d 

do
se

Ev
er

ol
im

us
 a

dd
ed

 to
 

SS
A

R
et

ro
sp

ec
tiv

e
70

%
 h

ad
 im

pr
ov

em
en

t i
n 

sy
m

pt
om

s
Sm

al
l s

am
pl

e,
 m

ag
ni

tu
de

 o
f 

re
sp

on
se

 n
ot

 r
ep

or
te

d
K

vo
ls

 e
t a

l. 
[2

01
2]

n 
=

 4
5

D
ia

rr
he

a/
fl

us
hi

ng
 w

er
e 

in
ad

eq
ua

te
ly

 
co

nt
ro

lle
d 

by
 o

ct
re

ot
id

e 
LA

R
P

as
ir

eo
tid

e 
60

0-
90

0 
μg

 
SC

 B
ID

P
ha

se
 II

C
on

tr
ol

le
d 

di
ar

rh
ea

 a
nd

 fl
us

hi
ng

 in
 2

7%
D

ur
at

io
n 

co
nt

ro
l n

ot
 r

ep
or

te
d

W
ol

in
 e

t a
l. 

[2
01

5]
n 
=

 1
10

D
ai

ly
 m

ea
n 

of
 a

t l
ea

st
 fo

ur
 B

M
s 

or
 

flu
sh

in
g 

ep
is

od
es

 o
f 1

4 
or

 m
or

e 
fo

r 
2 

w
ee

ks

P
as

ir
eo

tid
e 

LA
R

 6
0 

m
g 

or
 o

ct
re

ot
id

e 
LA

R
 4

0 
m

g
P

ha
se

 II
I

Sy
m

pt
om

 c
on

tr
ol

 in
 2

0.
9%

 (P
as

ir
eo

tid
e)

 
ve

rs
us

 2
6.

7%
 (o

ct
re

ot
id

e)
, p

 =
 0

.5
3

In
te

ri
m

 a
na

ly
si

s 
re

su
lt

s 
(s

to
pp

ed
 

fo
r 

fu
til

ity
)

K
ul

ke
 e

t a
l. 

[2
01

4]
n 
=

 2
3

⩾
4 

B
M

s/
da

y 
w

hi
le

 o
n 

st
ab

le
-d

os
e

oc
tr

eo
tid

e 
LA

R
 (3

0 
m

g 
ev

er
y 

28
 d

ay
s 

un
til

 6
0 

m
g 

ev
er

y 
21

 d
ay

s)
 fo

r 
at

 le
as

t 
3 

m
on

th
s

P
la

ce
bo

 (n
 =

 5
) v

er
su

s 
te

lo
tr

is
ta

t e
tip

ra
te

 
(n

 =
 1

8)
 w

ith
 d

os
ag

e 
es

ca
la

te
d 

fr
om

 1
50

 m
g 

TI
D

 to
 5

00
 m

g 
TI

D
.

R
an

do
m

iz
ed

ph
as

e 
II

Fi
ve

 (2
8%

) o
f 1

8 
pa

tie
nt

s 
tr

ea
te

d 
w

ith
 

te
lo

tr
is

ta
t e

tip
ra

te
 a

nd
 n

o 
pa

tie
nt

s 
tr

ea
te

d 
w

ith
 p

la
ce

bo
 a

ch
ie

ve
d 

a 
cl

in
ic

al
 r

es
po

ns
e 

(⩾
30

%
 r

ed
uc

tio
n 

fr
om

 b
as

el
in

e 
in

 th
e 

da
ily

 
m

ea
n 

nu
m

be
r 

of
 B

M
s/

w
ee

k 
fo

r 
2 

or
 m

or
e 

of
 

th
e 

4 
w

ee
ks

 o
n 

tr
ia

l)

Sm
al

l s
am

pl
e

P
av

el
 e

t a
l. 

[2
01

5]
n 
=

 1
5

A
t l

ea
st

 fo
ur

 B
M

s 
pe

r 
da

y
Te

lo
tr

is
ta

t e
tip

ra
te

 w
ith

 
do

sa
ge

 e
sc

al
at

ed
 fr

om
 

15
0 

m
g 

TI
D

 to
 5

00
 m

g 
TI

D
.

P
ha

se
 II

Al
l p

at
ie

nt
s 

ex
pe

ri
en

ce
d 

re
du

ct
io

ns
 in

 B
M

s 
pe

r 
da

y 
(m

ea
n 

de
cr

ea
se

, 4
3.

5%
); 

nu
m

be
r 

of
 

flu
sh

in
g 

ep
is

od
es

 p
re

se
nt

ed
 a

 r
ed

uc
tio

n 
of

 2
7%

.

Sm
al

l s
am

pl
e,

 u
nc

on
tr

ol
le

d

K
ul

ke
 e

t a
l. 

[2
01

5]
n 
=

 1
35

A
t l

ea
st

 fo
ur

 B
M

s 
pe

r 
da

y
Te

lo
tr

is
ta

t e
tip

ra
te

 2
50

 
m

g 
or

 5
00

 m
g 

or
al

ly
 T

ID
 

ve
rs

us
 p

la
ce

bo

P
ha

se
 II

I
35

%
 a

nd
 2

9%
 p

at
ie

nt
s 

re
du

ce
d 

th
e 

m
ea

n 
da

ily
 fr

eq
ue

nc
y 

of
 B

M
 w

ith
 te

lo
tr

is
ta

t 5
00

 a
nd

 
25

0 
m

g,
 r

es
pe

ct
iv

el
y,

 v
er

su
s 

17
%

 o
n 

pl
ac

eb
o

Q
ua

lit
y-

of
-l

ife
 d

at
a 

no
t r

ep
or

te
d 

(u
np

ub
lis

he
d 

tr
ia

l)

M
IB

G
, m

et
a-

io
do

be
nz

yl
gu

an
id

in
e;

 R
C

Sy
, r

ef
ra

ct
or

y 
ca

rc
in

oi
d 

sy
nd

ro
m

e;
 C

Sy
, c

ar
ci

no
id

 s
yn

dr
om

e;
 S

SA
, s

om
at

os
ta

tin
 a

na
lo

g;
 5

-H
IA

A
, 5

-h
yd

ro
xi

in
do

la
ce

tic
 a

ci
d;

 S
C

, s
ub

cu
ta

ne
ou

s;
 B

ID
, t

w
ic

e 
da

ily
; T

ID
, t

hr
ee

 
tim

es
 a

 d
ay

; B
M

, b
ow

el
 m

ov
em

en
ts

.



Therapeutic Advances in Medical Oncology 9(2)

134 http://tam.sagepub.com

Figure 1. Refractory carcinoid syndrome: our proposal for a treatment sequence.
SSA, somatostatin analog; NET, neuroendocrine tumors; PRRT, peptide receptor radionuclide therapy.

endpoint. In the Telestar trial, [Kulke et al. 2015] 
patients had at least 4 BMs/day and the study 
was powered to detect a mean change of at least 
1.5 BMs/day; one could argue that decreasing 
the frequency of 4 to 3 BMs/day is different from 
9 to 8 BMs/day in terms of clinically significant 
symptom relief. While the minimum number of 
BMs/day to determine RCSy in clinical trials has 
not been defined, we argue that at least 4−5 is an 
appropriate number. Besides carcinoid-directed 
quality of life, other useful endpoints in trials of 
RCSy include the rate of complete symptomatic 
response, symptom-free survival, time to symp-
tom recurrence/progression, the number of res-
cue medications utilized, the development and 
evolution of carcinoid heart disease, and patients’ 
independence to perform daily/social activities.

It is crucial to understand the biological mecha-
nisms underlying symptom progression on differ-
ent treatment modalities to develop new drugs to 
treat RCSy. While some hypotheses have been 
made about the biological reasons that explain 
why functioning tumors become resistant to SSA 
[Molina-Cerrillo et al. 2016], studies on this topic 
are lacking and urgently needed. Prospective col-
lection of biological samples, especially at the 
time of each symptomatic progression, is a smart 
way to study such mechanisms.

Conclusion
In this review about RCSy, most studies sup-
porting the treatment of RCSy are uncon-
trolled, but recent phase III trials have provided 
level 1 evidence for patient management. 
However, there are more questions than 
answers in the management of RCSy, such as 
the urgent need to understand the prognostic 
factors associated with more severe CSy and 
carcinoid heart, and the biological mechanisms 
underlying progression on different therapeutic 
modalities. Collaboration among institutions is 
key to fostering clinical and translational 
research in this area. Finally, great efforts must 
be made to conduct randomized trials to guide 
the best treatment management for patients 
with RCSy.
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