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ABSTRACT

Background. In the double-blind (DB) ELECT study, lanreotide
depot/autogel significantly reduced versus placebo the need
for short-acting octreotide for symptomatic carcinoid syndrome
(CS) control in neuroendocrine tumor (NET) patients. Here we
present patient-reported symptom data during DB and initial
open-label (IOL) treatment.
Materials and Methods. Adults with NETs and CS history, with/
without prior somatostatin analog use, were randomized to 16
weeks’ DB lanreotide 120 mg subcutaneous or placebo every 4
weeks, followed by 32 weeks’ IOL lanreotide. Patients recorded
diarrhea and/or flushing frequency and severity daily by Inter-
active Voice (Web) Response System for 1 month prior to ran-
domization and throughout the study.
Results. Of 115 patients randomized (n 5 59 lanreotide, n 5 56
placebo), 56 lanreotide and 45 placebo patients enrolled in the IOL
phase. During DB treatment, least square (LS) mean percentages

of days with moderate/severe diarrhea and/or flushing were
significantly lower for lanreotide (23.4%) versus placebo
(35.8%; LS mean difference [95% confidence interval]: 212.4
[220.73 to 24.07]; p 5 .004). For DB lanreotide patients,
average daily composite (frequency 3 severity) diarrhea
scores improved significantly between DB and IOL treatment
(mean difference: 20.71 [21.20 to 20.22]; p 5 .005), and
remained stable for diarrhea and/or flushing. For DB placebo
patients, composite scores for diarrhea, flushing, and diarrhea
and/or flushing improved significantly between DB and IOL
treatment (mean differences: 21.07 [21.65 to 20.49]; 21.06
[21.93 to 20.19]; and 22.13 [23.35 to 20.91]; all p� .018).
Conclusion. Improved diarrhea and flushing control in CS
patients during 16-week lanreotide treatment was sustained
during maintenance of lanreotide treatment for the 32-week
IOL phase (48 weeks total).The Oncologist 2018;23:16–24

Implications for Practice: This study prospectively collected daily patient-reported data on diarrhea and flushing from the ELECT
trial to evaluate the direct impact of lanreotide depot on patients’ relief of carcinoid syndrome symptoms. Treatment with
lanreotide depot was associated with significant reductions in the percentages of days patients reported symptoms of diarrhea and
flushing, as well as reductions in the frequency and severity of daily symptoms compared with placebo during 16 weeks of double-
blind treatment. These improvements were sustained for 32 additional weeks of open-label lanreotide treatment (i.e., through
week 48 of treatment), resulting in clinically meaningful, long-term symptom reduction.

INTRODUCTION

Neuroendocrine tumors (NETs) are a heterogeneous group of
often slow-growing tumors originating from neuroendocrine
cells, with most common primary tumor sites occurring in the
gastrointestinal tract, pancreas, and lungs [1–3]. Carcinoid syn-
drome (CS), which is associated most frequently with

metastatic midgut NETs [4, 5], results from the secretion by
NETs of serotonin and other vasoactive amines into the sys-
temic circulation and is characterized by flushing, diarrhea,
right-sided cardiac valve fibrosis, and abdominal pain [2, 6, 7].
A recent analysis of the U.S. Surveillance, Epidemiology, and
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End Results-Medicare database found that the incidence of CS
has increased from 11% in 2000 to 19% in 2011 in patients
with NETs, excluding those with pancreatic tumors or small- or
large-cell lung cancer [8]. Shorter overall median survival for
patients with CS (5 years [95% confidence interval (CI), 4.5–
5.4]) was also noted compared with those patients without CS
(5.6 years [5.4–5.9]), particularly in patients with metastatic
grade I–II small-bowel NETs, for whom the median overall sur-
vival was 4.7 years (4.0–5.4) in those with CS compared with
7.1 years (5.2–8.1) in those without CS.

Long-acting somatostatin analogs (SSAs) are recommended
as first-line medical therapy for symptomatic CS control [3,
9–11]. The efficacy of lanreotide treatment to improve CS
symptom control was shown in several single-arm, open-label
prospective [12–14] and retrospective studies [15, 16]. Based
on these findings, the National Comprehensive Cancer Network
(NCCN) Clinical Practice Guidelines recommended lanreotide as
a treatment option for CS in patients with metastatic NETs [11].
Lanreotide depot was recently approved in the U.S. for the
treatment of adults with carcinoid syndrome; when used, it
reduces the frequency of short-acting SSA rescue therapy.

To date, there have been relatively few randomized, con-
trolled trials conducted in CS treatment [17–19]. One of these,
the recent multinational, double-blind (DB), placebo-controlled
phase 3 ELECT (Evaluation of Lanreotide depot/autogel
Efficacy and safety as a Carcinoid-syndrome Treatment) trial
(NCT00774930), showed that lanreotide depot (also known as
lanreotide autogel), 120 mg administered every 4 weeks by
deep subcutaneous (SC) injection, significantly reduced the
need for short-acting octreotide rescue medication (primary
endpoint) for symptomatic control of CS in patients with NETs
compared with placebo [17].

CS symptoms, particularly diarrhea and flushing, have a sig-
nificant negative impact on patient quality of life [20, 21], and
patients may live with these symptoms for years. National
Comprehensive Cancer Network guidelines have called for clini-
cal trials in NETs that assess the treatment of CS and include
quality of life assessments [11]. In ELECT, daily patient-reported
data on diarrhea and flushing frequency and intensity were
prospectively collected to evaluate the direct impact of lanreo-
tide on patient symptom relief. Herein, we report the findings
of these patient-reported symptom data from the ELECT DB
and initial open-label (IOL) phases.

MATERIALS AND METHODS

Study Design and Participants
Details of the ELECT study design have been previously
reported [17]. Briefly, ELECT consisted of a 4-week screening
phase, randomized DB phase (16 weeks), IOL phase (32 weeks),
and long-term open-label phase (�2 years).

Eligible patients were �18 years with a histopathologically-
confirmed NET, or NET of unknown location with biopsy-
confirmed liver metastases, and history of CS (flushing and/or
diarrhea), confirmed positive somatostatin receptor (SSTR) sta-
tus by SSTR scintigraphy, and absence of tumor progression
documented on sequential computed tomography or magnetic
resonance imaging scans at least 3 months apart and final scan
within 6 months of study enrollment. Patients were either SSA-
na€ıve or responsive to previous SSA therapy with octreotide

long-acting release (LAR) (�30 mg every 4 weeks) or short-
acting SC octreotide (�600 lg daily). Patients with prior SSA
use did not undergo washout from treatment, which meant
that patients previously treated with octreotide LAR must have
received their last dose at least 4 weeks before the first study
treatment. The study protocol was approved by an Independ-
ent Ethics Committee/Institutional Review Board in each coun-
try where the study was conducted. Signed informed consent
was obtained from each participant before any study-related
activities were conducted.

Procedures
Patients were randomized 1:1 to receive either lanreotide or
placebo within strata consisting of prior SSA use (de novo/prior
SSA) and region (U.S./ex-U.S.). Randomization was conducted
centrally by the clinical research organization. Treatment alloca-
tion was assigned using an Interactive Web Response System,
and patients and investigators were blinded to the treatment
assignments. During DB treatment, lanreotide depot 120 mg
deep SC injection or placebo was administered every 4 weeks.
During the open-label phases, all patients received lanreotide
depot 120 mg every 4 weeks. Throughout the screening period,
as well as the DB and open-label phases, patients self-
administered short-acting SC octreotide as rescue medication
when needed for breakthrough symptoms.

Patients recorded in a daily diary the presence (yes/no), fre-
quency (1–50), and severity (mild, moderate, severe) of diar-
rhea and flushing events using Interactive Voice/Web Response
System (IVRS/IWRS) for 1 month prior to randomization and
throughout the DB and IOL study duration. Fifty-two weeks of
patient-reported symptom data were collected and assessed
for treatment-related changes. Composite symptom intensity
scores were created post hoc based upon daily patient-
reported symptom frequency and severity data, in which sever-
ity was scored on a 0 to 3 scale (05 none, 15mild,
25moderate, and 35 severe). An average daily composite
symptom score was calculated for each patient per day by mul-
tiplying daily symptom frequency by daily severity, and then
dividing by the total number of days that a diary entry was
recorded during the DB or IOL phases.

Urinary 5-hydroxyindoleacetic acid (5-HIAA) and plasma
chromogranin A (CgA) levels were assessed at baseline and
every 12 weeks during the DB and IOL phases, for a total of 48
weeks. Patients were instructed to avoid a list of food and
drugs known to interact with 5-HIAA for 24 hours before initia-
tion of the 24-hour urine collection. Safety assessments
included recorded adverse events (AEs) and serious AEs (SAEs)
by the investigator. Diarrhea and flushing events were not cap-
tured as AEs because they were already included as study
assessments. A central laboratory conducted all urinary 5-HIAA
and plasma CgA analyses.

Outcomes
The primary endpoint of the ELECT trial was the percentage of
days that short-acting octreotide was used for symptom control
during the DB phase [17]. In this post hoc analysis, mean com-
posite symptom intensity scores were assessed during the DB
and IOL phases. In addition to composite symptom scores,
mean percentages of days that patients experienced symptoms
of diarrhea and flushing during the DB phase were also com-
puted to further characterize symptoms experienced by
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patients with NETs on study. Biochemical response was defined
as a 50% decrease from baseline in 5-HIAA levels in the IOL
phase.

Statistical Analysis
Patient-reported data from the intention-to-treat (ITT) patient
population (randomized and open-label) were evaluated. Anal-
ysis of covariance (ANCOVA) was used to analyze patient symp-
tom data in the DB phase, with fixed effect terms for treatment
group, prior SSA use, and region (U.S. vs. ex-U.S.), and baseline
diarrhea and flushing events as continuous variables. Compari-
sons of patient symptom data between the DB and IOL phases
were analyzed using paired t tests.

Changes in 5-HIAA levels from baseline were assessed in
all patients with available 5-HIAA data using ANCOVA with
fixed effect terms as stated above, and baseline values as
continuous variables. Given the data’s skewness, 5-HIAA val-
ues were log-transformed. Relative ratio and associated 95%
CIs (back-transformed) for the absolute changes from baseline
in logarithmic 5-HIAA levels for lanreotide versus placebo
groups during the DB treatment phase were calculated con-
sidering fixed effects for treatment group, SSA, region, and
categorical 5-HIAA baseline values (�upper limit of normal
[ULN], >ULN; ULN5 77.927 mmol/d). Absolute median
changes in 5-HIAA values during the DB phase were analyzed
using a Wilcoxon-rank sum test. All statistical tests were two-
tailed, and analyses were performed using SAS version 9.3

(SAS Institute, Cary, NC, https://www.sas.com/en_us/home.
html). Safety data during the IOL phase were assessed using
descriptive statistics.

RESULTS

Patient Characteristics
Between June 29, 2009, and January 15, 2013, a total of 115
patients were enrolled and randomized (n 5 59 lanreotide,
n 5 56 placebo) in the primary study, and of those, 101 were
enrolled in the IOL phase (n 5 56 lanreotide DB/lanreotide IOL,
n 5 45 placebo DB/lanreotide IOL; Fig. 1). In total, 32,345
patient diary entries were recorded, of which 6 entries were
not considered because of discordant results. During the
screening phase, 99% of expected patient daily diary entries
were recorded, followed by 98% in the DB and 85% in the IOL
phase. Baseline data regarding symptoms and biomarkers are
shown in Table 1. Mean percentages of patient-reported days
with severe diarrhea and severe flushing at baseline were low
in both treatment groups (lanreotide vs. placebo), with no sig-
nificant differences between groups. Forty-six percent (46/99)
of patients had 5-HIAA levels >ULN at baseline and 86% (87/
101) of patients had CgA levels >ULN. Baseline demographics
and clinical characteristics for patients who entered the IOL
phase (n 5 101; supplemental online Table 1) were similar to
those of the DB patient population, which have been previously
published [17].

Screened
n = 153

LAN ITT
    n = 59    

Placebo ITT
n = 56

Failed screening
n = 38

Randomized
ELECT ITT
n = 115

Completed DB phase
Early roll-over to IOL

Entered IOL                     n = 56 (94.9%)

Discontinued during DB phase   n = 3
• Adverse event
• Patient decision
• Other

Discontinued during IOL phase  n = 20
• Adverse event
• Patient decision
• Investigator decision
• Sponsor decision
• Other
• Study site did not 
  participate in extension

n = 1 (1.7%)
n = 1 (1.7%)
n = 1 (1.7%)

n = 1 (1.7%)
n = 4 (6.8%)
n = 3 (5.1%)
n = 1 (1.7%)
n = 4 (6.8%)
n = 7 (11.9%)

Discontinued during DB phase* n = 11
• Adverse event
• Patient decision
• Sponsor decision
• Other

n = 2 (3.6%)
n = 5 (8.9%)
n = 1 (1.8%)
n = 3 (5.4%)

n = 45 (76.3%)
n = 11 (18.6%)

Analyzed DB ITT
Analyzed  IOL ITT

n = 59
n = 56

Entered IOL                     n = 45 (80.4%)

Discontinued during IOL phase n = 16
• Adverse event
• Patient decision
• Investigator decision
• Other
• Study site did not 
  participate in extension

n = 1 (1.8%)
n = 3 (5.4%)
n = 2 (3.6%)
n = 2 (3.6%)
n = 8 (14.3%)

Analyzed DB ITT
Analyzed  IOL ITT

n = 56
n = 45

Completed DB phase
Early roll-over to IOL

n = 34 (60.7%)
n = 12 (21.4%)

Figure 1. Consolidated Standards of Reporting Trials diagram for ELECT DB and IOL study. *Includes one patient who completed the DB
phase, but who did not continue into the IOL phase.
Abbreviations: DB, double-blind; ELECT, evaluation of lanreotide depot/autogel efficacy and safety as a carcinoid-syndrome treatment

[study]; IOL, initial open-label; ITT, intention-to-treat; LAN, lanreotide depot/autogel.
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Patient-Reported Symptoms
The adjusted least square (LS) mean percentages of days with
moderate/severe symptoms (diarrhea, flushing, and diarrhea
and/or flushing; all p� .019), moderate symptoms (diarrhea,
flushing, and diarrhea and/or flushing; all p� .048), and severe

diarrhea and/or flushing (p 5 .023) during the DB phase were
significantly lower for the lanreotide versus placebo group
(Fig. 2A–2C). Treatment differences in the adjusted percentages
of days that patients experienced moderate/severe, severe,
and moderate symptoms all favored the lanreotide group

Table 1. Patient-reported symptoms and biomarker data at baseline (screening)

Symptoms
Lanreotide
n 5 59

Placebo
n 5 56

Patients with diarrhea, n (%)

Any diarrhea 54 (91.5) 47 (83.9)

Mild diarrhea 46 (78.0) 43 (76.8)

Moderate diarrhea 46 (78.0) 37 (66.1)

Severe diarrhea 20 (33.9) 15 (26.8)

Patients with flushing, n (%)

Any flushing 40 (67.8) 45 (80.4)

Mild flushing 35 (59.3) 42 (75.0)

Moderate flushing 30 (50.9) 32 (57.1)

Severe flushing 11 (18.6) 11 (19.6)

Mean (SD) daily frequency of diarrhea events 2.13 (1.85) 1.57 (1.67)

Min, Max 0, 8.0 0, 6.7

Mean (SD) daily frequency of flushing events 1.53 (1.98) 2.20 (3.27)

Min, Max 0, 8.6 0, 15.5

Mean (SD) daily frequency of diarrhea and/or flushing events 3.65 (2.92) 3.77 (4.25)

Min, Max 0, 10.9 0, 17.8

Mean (SD) composite symptom score for diarrhea 3.72 (3.62) 2.48 (2.87)

Min, Max 0, 16.5 0, 10.6

Mean (SD) composite symptom score for flushing 2.44 (3.42) 3.72 (6.60)

Min, Max 0, 15.0 0, 35.7

Mean percentage of days with symptoms

Moderate diarrhea 28.97 16.12

95% CI 21.38–36.56 9.72–22.52

Moderate/severe diarrhea 34.10 19.47

95% CI 25.93–42.27 12.09–26.85

Severe diarrhea 5.13 3.35

95% CI 1.58–8.69 0.74–5.96

Moderate flushing 18.63 15.58

95% CI 11.06–26.20 9.33–21.83

Moderate/severe flushing 20.84 20.41

95% CI 12.75–28.93 12.29–28.53

Severe flushing 2.21 4.84

95% CI 0.68–3.73 0.78–8.90

Biomarkers Lanreotide Placebo

Urinary 5-HIAA (mmol/d), n 50 49

Median 47.7 29.5

Patients with >ULN 5-HIAA, n/N (%) 25/50 (50.0) 21/49 (42.9)

CgA (mg/L), n 51 50

Median 271.2 365.7

Patients with >ULN CgA, n/N (%) 43/51 (84.3) 44/50 (88.0)

DB ITT population, n 5 115.
Abbreviations: 5-HIAA, 5-hydroxyindoleacetic acid; CgA, chromogranin A; CI, confidence interval; DB, double-blind; ITT, intention-to-treat; Max,
maximum; Min, minimum; SD, standard deviation; ULN, upper limit of normal (5-HIAA ULN5 77.927 mmol/d, CgA ULN5 245.0 mg/L).
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(i.e., greater symptom reduction) over placebo (Fig. 3A–3C).
Percentage reductions in days with symptoms ranged from
29.4% for moderate diarrhea and/or flushing up to 53.0% for
severe flushing with lanreotide versus placebo.

Lanreotide-treated patients showed greater reductions

(i.e., improvement) in average daily composite symptom scores
for diarrhea, flushing, and diarrhea and/or flushing compared
with placebo-treated patients during the DB phase (Fig. 2D).
Improvements in average daily composite symptom scores
were significantly greater for lanreotide-treated patients versus
placebo for flushing (p 5 .030) and flushing and/or diarrhea

(p 5 .036). Figure 4 shows the cumulative distribution of the
change in average daily composite symptom scores for diarrhea
and/or flushing. Approximately 75% of patients in the lanreo-
tide group had a decrease in their composite symptom score
compared with less than 60% for patients in the placebo group.
Median changes in the composite symptom scores were 21.46
and 20.57 for lanreotide and placebo patients, respectively.

Among lanreotide DB/lanreotide IOL patients, mean com-
posite symptom scores for diarrhea improved significantly from
DB to IOL phases (p 5 .005), whereas mean composite symp-
tom scores for diarrhea and/or flushing remained stable from
the DB to IOL phases (p 5 .410; Fig. 5). Among placebo DB/lan-
reotide IOL patients, mean differences in composite symptom
scores for diarrhea, flushing, and diarrhea and/or flushing (all
p� .018) reflected significant improvement from the DB phase
to the end of the IOL phase (Fig. 5). The reduction in composite
scores in the IOL phase among placebo DB/lanreotide IOL

patients was comparable to the reductions observed among
lanreotide-treated patients during the DB phase.

Biochemical Response
During the DB phase, the lanreotide group (n 5 38) had a 36%
greater decrease in adjusted absolute logarithmic urinary
5-HIAA levels from baseline to week 12 versus the placebo
group (n 5 27; lanreotide LS mean change of 0.7 mmol/d vs.
placebo LS mean change of 1.10 mmol/d; LS mean ratio of 0.64
[95% CI: 0.39–1.04]). Greater reductions in 5-HIAA were
observed among patients with baseline levels >ULN (lanreo-
tide LS mean change of 0.56 mmol/d; placebo LS mean change
of 0.80 mmol/d). Median absolute changes from baseline in uri-
nary 5-HIAA levels to week 12 of the DB phase were 27.0
mmol/d for the lanreotide group (n 5 39) and 8.0 mmol/d for
the placebo group (n 5 27; Fig. 6).

Median changes in absolute urinary 5-HIAA levels between
each IOL and DB visit (week 12) for lanreotide DB/lanreotide
IOL patients remained relatively stable (supplemental online
Table 2), suggesting that 5-HIAA reductions during DB treat-
ment were maintained during IOL treatment. In placebo DB/
lanreotide IOL patients, median changes in absolute urinary 5-
HIAA levels between each IOL and DB visit (week 12) reflected
a decrease in 5-HIAA levels at week 24 (214.0 mmol/d), fol-
lowed by smaller decreases at weeks 36 (28.0 mmol/d) and 48
(26.0 mmol/d). When considering the last value of the IOL
phase, biochemical response (>50% reduction from DB base-
line 5-HIAA levels) was achieved in 31% (15/49) of lanreotide
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Figure 2. Least square means (with SE bars) for percentage of days with moderate/severe symptoms (A), percentage of days with severe
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DB/lanreotide IOL patients and in 14.6% (6/41) of placebo DB/
lanreotide IOL patients.

Safety During IOL Phase
Mean (standard deviation) durations of treatment in the IOL
phase were 212.8 (60.0) days for lanreotide DB/lanreotide IOL
patients and 214.4 (59.7) days for placebo DB/lanreotide IOL
patients. Adverse-event frequency during the IOL phase by DB
group (lanreotide, placebo) was 69.6% versus 71.1% (supple-
mental online Table 3). The most common AEs (�10%) among
lanreotide DB/lanreotide IOL patients that occurred during the
IOL phase were abdominal pain (14.3% [8/56]), weight loss
(10.7% [6/56]), dyspnea (10.7% [6/56]), and hypertension
(10.7% [6/56]). The most common AEs among placebo DB/lan-
reotide IOL patients that occurred during the IOL were nausea
(11.1% [5/45]), fatigue (11.1% [5/45]), and headache (11.1%

[5/45]). There were no treatment-related SAEs or deaths during
the IOL phase.

DISCUSSION

This analysis of the ELECT study found significant reduction in
days with CS symptoms and a reduction in composite symptom
intensity scores (assessed both in terms of frequency and
severity) observed in patients treated with lanreotide com-
pared with placebo. Clinical symptoms of CS, particularly flush-
ing and diarrhea, negatively impact the quality of life of
patients with functional NETs, and because these symptoms
can last for many years, they are particularly detrimental to
patients’ well-being. The assessment and control of CS symp-
toms are critical components of ongoing disease management
for these patients [20], as emphasized by NCCN guideline rec-
ommendations [11]. We believe the results of this analysis are
noteworthy, because they are the first to prospectively docu-
ment symptom frequency and severity on a daily basis for 1
year using an IVRS/IWRS methodology within a randomized,
placebo-controlled phase 3 trial in CS.

Lanreotide depot was generally well-tolerated in the ELECT
IOL, and no new safety signals were identified. The AEs
reported during the IOL phase in ELECT were generally compa-
rable to the AEs reported during the DB phase [17], indicating
that lanreotide depot’s safety profile was acceptable and sus-
tained with continued use. Current study safety outcomes
were also generally comparable to the long-term safety out-
comes reported in antiproliferative studies of lanreotide [22,
23]. Of note, the percentage of days with severe symptoms at
baseline was low in this population, which is not surprising
because patients were required to have stable disease (no
tumor progression or treatment-refractory CS with conven-
tional SSA therapy) before study entry and there was no wash-
out period for patients previously treated with octreotide. The
baseline symptoms may also reflect a selection bias, which is
another possible limitation of the study, because investigators
may have enrolled patients whose disease would have permit-
ted placebo treatment despite the allowance of SC octreotide
in the study design.

Long-acting SSAs, including lanreotide depot, are well sup-
ported as treatment for CS symptoms [12–16, 24], and lanreo-
tide depot is recommended in CS treatment guidelines,
including NCCN [11]. Because of the placebo-controlled study
design of the phase 3 ELECT trial, short-acting octreotide utiliza-
tion was used as an objective surrogate endpoint for symptom
control [17]. Rescue SC octreotide was also incorporated as the
primary endpoint in ELECT with recognition that SSAs are effec-
tive in the management of NETs [25–27]. Regardless of SC
octreotide utilization, these additional analyses showed a
greater reduction in average daily composite symptom scores
for lanreotide-treated versus placebo-treated patients. Symp-
tom improvement with lanreotide was sustained in the 32-
week IOL phase for a total of 48 weeks of treatment. This is an
important finding, because some patients can become refrac-
tory to standard SSA therapy over time. Of note, over half
(55.7%) of the patients enrolled in ELECT had received previous
treatment with SSAs, which was a stratification factor used in
the ELECT primary study design [17]. A recent subanalysis of
ELECT symptom data by prior SSA use found lower mean per-
centages of days with moderate or severe diarrhea and/or
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flushing in both de novo and prior octreotide groups treated
with lanreotide compared with respective placebo groups;
treatment differences (lanreotide vs. placebo) in the de novo
group were statistically significant [28]. Together, these findings
support the clinical benefit of lanreotide on patient symptom
relief, using patient-reported outcomes to assess treatment
benefit.

The observational SymNET study previously evaluated diar-
rhea and flushing experienced by NET patients with CS treated
with lanreotide for 6 months [12, 24]. In SymNET, 76% of
patients reported being completely/rather satisfied with con-
trol of diarrhea and 73% reported being completely/rather sat-
isfied with control of flushing following treatment with
lanreotide for >3 months [24]. However, the study utilized a
questionnaire conducted on a single study visit to document
patient satisfaction, in contrast to the daily collection of
patient-reported symptom and frequency data during ELECT. In
addition to ELECT, there have been two other phase 3, random-
ized, controlled trials for CS symptom treatment [18, 19]. These
studies, conducted in patients with refractory CS symptoms,

also utilized daily patient-reported data; however, the data cap-
tured only symptom frequency and not severity [18, 19].

Patient-reported symptoms of diarrhea and flushing were
rigorously documented daily for 1 month before randomization
in ELECT, providing 30 days of daily diarrhea and flushing fre-
quency and severity as a baseline for each individual patient on
study. Using each individual patient’s score as his or her base-
line value for subsequent daily reports permitted a meaningful
characterization of an individual’s symptomatology while on
study. The composite symptom score, although not a validated
outcome measure, provided an important assessment of the
intensity of diarrhea and flushing symptoms experienced by
patients with NETs via a daily patient-reported record. In rare
diseases such as NETs, validation of symptom-assessment tools
is difficult to accomplish when compared with symptom assess-
ment tools for more common diseases [29]. The European
Organization for Research and Treatment of Cancer Quality of
Life Questionnaire-Core 30 (EORTC QLQ-C30) [30] is a fre-
quently used quality of life assessment in patients with CS [17,
18, 21, 24]. Two other questionnaires developed specifically for
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patients with NETs are the 21-item gastrointestinal-related NET
supplement of the EORTC (EORTC QLQ-GI.NET21) [17, 21, 24]
and the Norfolk Quality of Life NET [31, 32]. Both of these qual-
ity of life questionnaires have been shown to correlate with
tumor burden and biochemical measures (serotonin), and the
Norfolk Quality of Life NET, in particular, also measures symp-
tom frequency and severity [31, 32]. Quality of life question-
naires, however, are typically completed once during screening
and then again at a specified interval during treatment to
detect before and after changes, requiring patients to recall
symptom information between intervals.

Although not precisely known, the etiology of CS is thought
to be associated with the release of serotonin, tachykinins,
prostaglandins, and bradykinins [4, 6]. 5-HIAA (a metabolite of
serotonin) levels can vary widely, however, and many patients
with CS may have normal urinary or serum 5-HIAA levels [12,
18, 33]. Based on the adjusted ANCOVA analyses, there was a
30% reduction in LS mean 5-HIAA levels observed with lanreo-
tide treatment during DB treatment in patients overall, and a
44% reduction in those with elevated 5-HIAA levels at baseline.
The reduction in 5-HIAA was generally sustained over the IOL
phase among patients initially treated with lanreotide during
the DB phase. Although this analysis did not formally assess the
relationship between the magnitude of the reduction in 5-HIAA
and improvement in composite symptom scores, these findings
support the strong positive correlations previously noted
between quality of life and serotonin [31].

CONCLUSION
In addition to the previously reported primary objective finding
of reduced short-acting octreotide use, these further analyses
of the ELECT study documented a reduction in the percentage
of days patients experienced the moderate/severe symptoms
of diarrhea and flushing associated with CS, as well as a reduc-
tion in severity of patient-reported symptoms of diarrhea and
flushing associated with CS during the initial 16 weeks (DB
phase) of lanreotide treatment. The improvement in diarrhea
was sustained for 32 additional weeks (the IOL phase) of lan-
reotide treatment (i.e., through week 48 of treatment),

resulting in clinically meaningful long-term symptom reduction.
The collection of daily patient-reported symptomatology using
IVRS/IWRS technology is a useful method to assess the clinical
meaningfulness of treatment in patients with NETs and CS
treated in clinical trials. Results from the open-label extension
study (�2 years) will provide additional long-term efficacy and
safety data for lanreotide depot.
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