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BACKGROUND. The somatostatin analogues lanreotide and octreotide have previ-

ously been shown to be effective in controlling flushing and diarrhea in patients

with carcinoid syndrome. As lanreotide requires injection only every 10 days,

compared with twice-daily injections of octreotide, a direct comparison between

these two treatments in terms of patient acceptability, patient preference, and

efficacy in controlling symptoms was performed in patients with carcinoid syn-

drome.

METHODS. Thirty-three patients with carcinoid syndrome were included in an

open, multicenter, crossover study. Half of the patients received octreotide 200 mg

subcutaneously twice or thrice daily for 1 month followed by lanreotide 30 mg

intramuscularly every 10 days for 1 month, while the other half commenced with

lanreotide followed by octreotide in a similar fashion. Quality-of-life assessments

were performed at each visit and patient preference for one of the two treatments

evaluated. The number and intensity of flushing episodes and bowel movements,

urinary 5-hydroxyindoleacetic acid (5HIAA) levels, and plasma serotonin levels

were recorded.

RESULTS. No significant differences were found between lanreotide and octreotide

in terms of quality of life. The majority of patients (68%) preferred lanreotide (P 5

0.03), largely due to its simplified mode of administration. Disappearance or

improvement in flushes occurred in 53.8% of patients (14 of 26) while on lanreotide

and in 68% (17 of 25) on octreotide. A disappearance or improvement of diarrhea

in 45.4% (10 of 22) on lanreotide, compared with 50% (11 of 22) on octreotide, was

also observed. Lanreotide and octreotide were equally effective in reducing urinary

5HIAA levels and plasma serotonin levels. Both treatments were well tolerated,

with mild symptoms of abdominal pain and nausea observed in 29% and 14%

receiving octreotide and lanreotide, respectively.

CONCLUSIONS. Lanreotide and octreotide are equally efficacious in terms of symp-

tom control and reduction in tumor cell markers for patients with carcinoid

syndrome. Due to its simplified mode of administration, most patients prefer

treatment with lanreotide. Cancer 2000;88:770 – 6.

© 2000 American Cancer Society.
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Carcinoid tumors are rare, slowly progressive tumors principally of
the lower gastrointestinal tract. The cell of origin is the chromaffin

cell, which is part of the amine precursor uptake and decarboxylation
system. Thus, these tumors have the ability to secrete vasoactive
peptides, mainly serotonin, which is responsible for cutaneous flush-
ing, diarrhea, and bronchospasm, features referred to as the carcinoid
syndrome. The occurrence and severity of the syndrome are related
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directly to tumor bulk, and its presence almost always
implies distant metastases, principally hepatic.

Between 40% and 90% of tumors in patients with
carcinoid syndrome are metastatic at the time of pre-
sentation,1,2 and, although hepatic resection, hepatic
artery chemoembolization, and systemic chemother-
apy may be effective in some patients,3–10 the main-
stay of therapy remains symptomatic control of the
carcinoid syndrome with somatostatin analogues.11

The efficacy of octreotide in controlling symptoms
and lowering levels of plasma and urinary serotonin
and its metabolites has been well demonstrated.12–14

However, octreotide has the disadvantage that it re-
quires subcutaneous injection two or three times daily
due to its therapeutic short half-life.

Lanreotide is a long-acting somatostatin analogue
that requires intramuscular injection two or three
times per month and has also been shown to be ef-
fective both in controlling symptoms and in reducing
tumor markers in patients with carcinoid tumors.15,16

The treatment of patients with carcinoid syndrome
with lanreotide, therefore, would be expected to
achieve greater acceptability to patients and to im-
prove quality of life. The objectives of the study were
to compare the clinical and biologic efficacy of oct-
reotide and lanreotide in a crossover analysis of pa-
tients with symptomatic carcinoid syndrome and to
assess both treatment modalities in terms of accept-
ability to patients and treatment preference.

MATERIALS AND METHODS
Study Design
A prospective, open, comparative study with a cross-
over design was performed in 35 patients who were
enrolled from 15 centers in France. The study was
conducted in accordance with the Declaration of Hel-
sinki and was approved by the ethics committee of St.
Germain-en Laye Hospital. All patients were provided
with a detailed explanation of the nature and purpose
of the study and possible adverse outcomes, and writ-
ten, informed consent was given by all patients.

Patient Eligibility
Patients who were eligible for inclusion in the study
were those with carcinoid tumors that were confirmed
on histologic examination with at least one of the
following symptoms: diarrhea (at least 3 stools every
24 hours) or flushes (at least 1 flush every 24 hours).
The patients who were enrolled included those who
had not been treated previously with somatostatin
analogues or who had discontinued their treatment
for a sufficient time to allow the reappearance of clin-
ical symptoms (a minimum of 3 stools or 1 flush every
24 hours). Patients with symptoms of bowel obstruc-

tion or those for whom surgery for the tumor or its
metastases was scheduled in the 3 months after inclu-
sion were excluded. The use of antidiarrhea agents
was prohibited during the study period. Patients were
withdrawn from the study if they developed symp-
toms of bowel obstruction or if they required another
specific form of therapy for their disease (e.g., radio-
therapy, chemotherapy, immunotherapy, or chemo-
embolization).

Treatment Schedule
Patients were randomized into two groups. Those in
Group A were treated with octreotide (200 mg subcu-
taneously twice or thrice daily) for 30 days (Period 1)
followed by lanreotide (30 mg intramuscularly every
10 days on Days 1, 10, and 20) for 30 days (Period 2).
Octreotide doses were commenced at 200 mg subcu-
taneously twice daily and increased to 200 mg thrice
daily on Day 5 when no improvement in symptoms
was observed. Patients who previously had been
treated successfully using doses . 200 mg twice daily
started their individually efficacious daily dose regi-
mens. A wash-out period of at least 3 days was applied
between the two treatment groups, therefore allowing
at least 3 days of wash-out for octreotide and at least
13 days of wash-out for lanreotide. Patients in Group B
were treated with lanreotide for 30 days (Period 1)
followed by octreotide for 30 days (Period 2) using the
same drug doses used for Group A. Similarly, a wash-
out period of at least 3 days was applied between the
two treatment groups.

Clinical Assessment
Patients were assessed clinically at the beginning and
end of each treatment period (on Day 1 and Day 30 for
Periods 1 and 2). The following variables were re-
corded: 1) quality of life, which was based on the Index
de Santé Perceptuel de Nottingham (ISPN), a French
version of the Nottingham Health Profile17,18 (this is a
numerical system using a quality-of-life questionnaire
that scores physical mobility, social isolation, pain,
emotional reactions, energy, and sleep); 2) clinical
symptoms, which were based on the frequency and
severity of cutaneous flushes, diarrhea, abdominal
pain, and wheeze (treatment efficacy was defined as a
decrease $ 50% in the number of flushes and a fre-
quency of , 3 stools every 24 hours; and intensity of
flushes and diarrhea were defined from an evaluation
of the change in the appreciation of both symptoms
recorded as absent, mild, moderate, or severe); and 3)
tumor markers, which included plasma serotonin and
urinary 5-hydroxyindoleacetic acid (5HIAA) levels.
Quality-of-life questionnaires were completed by each
patient prior to study visits, and an analysis was per-
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formed by an independent expert who was blinded to
the treatment groups. Levels of 5HIAA were analyzed
using a centralized method to avoid interobserver dif-
ferences. After completion of the study, patients were
asked to state a preference for one of the two treat-
ments and to provide reasons for their choice: This
information was obtained by the investigating physi-
cian at each center. All adverse events were recorded.

Statistical Analysis
A comparison between the two treatment sequences
for Group A and Group B was performed on quanti-
tative variables using the Student t test, and variables
outside of the normal distribution were compared us-
ing the Wilcoxon test. Qualitative variables were com-
pared using the chi-square test or the Fischer exact
test. Qualitative, ordered variables were analyzed us-
ing the Wilcoxon test. A difference was considered
statistically significant when the P value of the two-
sided test was , 0.05. An analysis also was performed
on the efficacy and safety of treatment modalities:
Quantitative variables were analyzed using an analysis
of variance (Hill and Armitage method), and qualita-
tive variables were assessed using the McNemar test.

Patient preferences for one of the two treatments
were analyzed using the chi-square test, and qualita-
tive, ordered variables were analyzed using a paired
Wilcoxon test. A P value , 0.05 was considered statis-
tically significant in the one-sided test.

RESULTS
A total of 35 patients were recruited from 15 study
centers, 33 of whom were randomized to either group.
Two patients were excluded because they did not ful-
fill the inclusion criteria prior to randomization. Five
patients withdrew from the study as a result of adverse
events (n 5 2 patients) or lack of efficacy (n 5 3
patients). The two adverse events included 1 patient
with bowel obstruction and 1 patient with pneumonia
(the latter patient was thought to have tumor progres-
sion with pulmonary metastases). Therefore, 28 pa-
tients, 14 in each group, were evaluated in the efficacy
analysis. All patients who received at least one injec-
tion of either somatostatin analogue were included in
the safety analysis.

The characteristics of the patients in the two treat-
ment groups were similar, and no significant differ-
ences were found with respect to age or gender (Table
1). The tumor characteristics at inclusion were com-
parable for both groups except for the presence of
pulmonary localization in 3 patients in Group A and 2
patients with gastric localization in Group B (Table 1).
Prior to inclusion in the trial, 89% of patients com-
plained of flushes, 82% complained of diarrhea, 43%

complained of abdominal pain, and only 7% com-
plained of respiratory wheeze. No significant differ-
ence was found with respect to these symptoms in
Groups A and B. Quality-of-life assessments, including
physical mobility, social isolation, pain, emotional re-
actions, energy levels, and sleep, also were similar
between the two groups prior to commencing treat-
ment. When symptoms at the onset of each treatment
period were analyzed, no difference was found in the
intensity of flushes, the intensity of diarrhea, or the
number of stools (Table 2). The mean number of
flushes at the onset of Period 1 was 3.3 6 2.4 flushes
compared to 2.4 6 1.8 flushes at the onset of Period 2
(P 5 0.05) but did not vary with respect to treatment
randomization. This implies that, except for the num-
ber of flushes, the wash-out period was effective in
returning the patients to their baseline symptoms.

Change in Symptoms
The effects of treatment with either somatostatin an-
alogue on the intensity of flushes and diarrhea are
shown in Table 3. The disappearance of or improve-
ment in the intensity of flushes was observed in 68% of
patients (17 of 25) who received octreotide and in 54%

TABLE 1
Demographic and Tumor Characteristics at Inclusion

Characteristic
% Group A
(n 5 16)

% Group B
(n 5 17)

% Total
(n 5 33)

Demographic characteristics
Age (yrs) 63 6 11.1 64 6 10.8 63.5 6 10.8
Sex

M 50 (8) 47 (8) 48 (16)
F 50 (8) 53 (9) 52 (17)

History of tumor: Time from
diagnosis (yrs)

, 1 25 (4) 47 (8) 36 (12)
1–5 50 (8) 35 (6) 43 (14)
. 5 25 (4) 18 (3) 21 (7)

Previous SA treatment
Octreotide 63 (10) 59 (10) 61 (20)
Lanreotide 13 (2) 0 (0) 6 (2)

Tumor site
Primary tumor site

Intestine 62.5 (10) 76 (13) 70 (23)
Pancreas 0 (0) 6 (1) 3 (1)
Other 37 (6) 18 (3) 27 (9)

Other localizations
Lung/bronchi (3) (0) (3)
Unknown (3) (0) (3)
Stomach (0) (2) (2)
Ovary (0) (1) (1)

Metastases 100 (16) 100 (17) 100 (33)

SA: somatostatin analogues.

Numbers in parentheses denote actual patient numbers.
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of patients (14 of 26) who received lanreotide. Diar-
rhea disappeared or improved in 50% of patients (11
of 22) who received octreotide and in 45% of patients
(10 of 22) who received lanreotide. No significant dif-
ferences were observed between the two somatostatin
analogues with respect to intensity of flushes or diar-
rhea. The changes in the numbers of flushes and stool
frequency are shown in Table 4. Patients experienced
decreases in the number of flushes and the number of
stools (by at least 50%) of 48% and 79%, respectively,
when they received octreotide compared with 41%
and 89%, respectively when they received lanreotide.
One of the seven patients with abdominal pain had
improved symptoms during the study period, and the
symptoms of the single patient with bronchial wheeze
remained unchanged. There was no significant differ-
ence between the two somatostatin analogue treat-
ments with respect to the number of flushes or diar-
rhea.

Quality of Life
The changes in quality-of-life scores for patients who
received octreotide compared with patients who re-
ceived lanreotide, respectively (expressed as the mean
difference 6 standard deviation [SD]), were as follows:
physical mobility, 1.2 6 13.9 vs. 1.1 6 12; social isola-
tion, 1.6 6 11.4 vs. 4.3 6 18.9; pain, 4.5 6 21.5 vs. 9.4 6
25; emotional reaction, 2.6 6 11.5 vs. 3.0 6 21.5; en-
ergy, 7.8 6 36.8 vs. 6.0 6 28.6; and sleep, 3.3 6 11.4 vs.
21.1 6 20.8. There was no significant difference be-
tween the two treatment groups with regard to quali-
ty-of-life scores.

Biochemical Markers
The effect of treatment on biochemical tumor marker
levels is shown in Table 5. The mean decrease in the
24-hour urinary 5HIAA level was '25% for both
groups. A decrease $ 25% in the 24-hour 5HIAA level
was observed in 50% of patients (12 of 24) who re-
ceived octreotide and in 58% of patients (14 of 24) who
received lanreotide. Plasma serotonin levels decreased
by at least 25% in approximately one-third of the
patients in both groups. These differences were not
significantly different.

Adverse Events and Safety Analysis
Mild episodes of abdominal pain and or nausea and
emesis were reported in 29% of patients while they
were receiving octreotide and in 14% of patients while
they were receiving lanreotide. Two patients (one in
each treatment group) discontinued treatment pre-
maturely due to tumor progression, which presented
in one patient as pneumonia from pulmonary metas-
tases and, in the other patient, as the development of
ascites and progressive hepatic metastases, necessitat-
ing treatment with chemotherapy. Small bowel ob-
struction occurred in one patient and resolved with
conservative treatment.

Patient Preference
When they were questioned about their preference of
treatments, 68% of patients preferred lanreotide, and
32% preferred octreotide (P 5 0.03). The reasons given
by the 19 patients who preferred lanreotide were sim-
plified mode of administration (n 5 19 patients), im-
proved quality of life (n 5 16 patients), more effica-
cious in controlling symptoms (n 5 11 patients), and
fewer adverse effects (n 5 4 patients). The 9 patients
who preferred octreotide gave their reasons as more
efficacious in controlling symptoms (n 5 9 patients),
improved quality of life (n 5 6 patients), and fewer
adverse effects (n 5 5 patients). The preference of
treatment did not vary significantly with respect to the
order of administration (61% for Period 1 vs. 39% for
Period 2; P 5 0.26). No correlation was found between
quality of life or patient preference with respect to
previous treatment with somatostatin analogues using
either lanreotide or octreotide.

DISCUSSION
This prospective study confirms previous reports that
the long-acting somatostatin analogue lanreotide is
effective in controlling symptomatic carcinoid syn-
drome and in lowering biochemical tumor mark-
ers.15,16 Lanreotide and octreotide both were found to
be capable of reducing episodes of flushing and diar-

TABLE 2
Symptoms at the Onset of Each Treatment Schedule

Symptom
Onset
period 1 (%)a

Onset
period 2 (%)a P value

Intensity of flushes (n 5 28)
Absent 3 (11) 2 (7)
Mild 9 (32) 8 (29)
Moderate 12 (43) 12 (43) 0.34
Severe 4 (14) 6 (21)

Mean no. of flushes/day
(n 5 28) 3.3 6 2.4 2.4 6 1.8 0.05

Intensity of diarrhea (n 5 28)
Absent 5 (18) 7 (25)
Mild 9 (32) 8 (28) 0.62
Moderate 10 (36) 10 (36)
Severe 4 (14) 3 (11)

Mean no. of stools/day
(n 5 28) 3.2 6 1.7 2.8 6 1.6 0.78

a Numbers given correspond to actual number of patients. Calculations were performed on patients

who were symptomatic at the beginning of each period.
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rhea in a well-matched group of patients. Somatosta-
tin and its analogues have not been shown definitively
to produce objective results on carcinoid tumor re-
gression14 –16,19 –21; however, their efficacy in control-
ling the debilitating symptoms associated with carci-
noid syndrome makes them invaluable for a large
proportion of patients who suffer from this disease.
This first direct crossover comparison between pa-
tients who underwent these treatments shows that
lanreotide and octreotide are equally effective in re-

ducing both the number and intensity of flushes and
diarrhea. The intensity of flushes was found to de-
crease in .50% of patients who received either treat-
ment, whereas octreotide appeared to be slightly more
efficacious than lanreotide (68% vs. 54%, respectively),
although the difference was not significant. The re-
duction in stool frequency was impressive in patients
who received either form of treatment (89% for lan-
reotide vs. 79% for octreotide). The reappearance of
symptoms after the wash-out period indicates that

TABLE 3
Change in Intensity of Flushes and Diarrheaa

Symptom

Octreotideb Lanreotideb

Group A Group B Total Group A Group B Total

Flushes (%)
Disappearance 4 (16) 4 (16) 8 (32) 3 (12) 4 (15) 7 (27)
Improvement 6 (24) 3 (12) 9 (36) 4 (15) 3 (12) 7 (27)
Stabilization 2 (8) 4 (16) 6 (24) 4 (15) 5 (19) 9 (35)
Aggravation 0 (0) 2 (8) 2 (8) 2 (8) 1 (4) 3 (12)

Diarrhea (%)
Disappearance 2 (8) 2 (8) 4 (16) 3 (12) 2 (8) 5 (19)
Improvement 5 (20) 2 (8) 7 (28) 3 (12) 2 (8) 5 (19)
Stabilization 4 (16) 6 (24) 10 (40) 3 (12) 8 (31) 11 (42)
Aggravation 0 (0) 1 (4) 1 (4) 1 (4) 0 1 (4)

a Numbers given correspond to actual numbers of patients. Intensity of flushes and diarrhea were defined from an evaluation of the change in the appreciation of

both symptoms that were recorded as absent, mild, moderate, or severe (data not included here).
b Calculations were performed on patients who were symptomatic at the beginning of each period.

TABLE 4
Change in the Number of Flushes and Stools

Symptom frequency

Octreotide (%) Lanreotide (%)

Group A Group B Total Group A Group B Total

Decrease in frequency of flushes of least 50% 36 62 48 50 31 41
Decrease in frequency of stools of least 50% 86 71 79 100 79 89

TABLE 5
Urinary 5HIAA and Plasma Serotonin Levels Before and After Treatment

Level

Octreotide Lanreotide

Group A Group B Total Group A Group B Total

24 h urinary 5HIAA mg/24 hr (normal range # 10 mg/
24 hr) (n 5 24)a

At inclusion 57.4 6 102.2 77.0 6 59.5 81.8 6 80.8 87.8 6 105.0 94.3 6 124.9 91.4 6 113.7
Mean decrease 32.3 6 82.1 14.3 6 36.5 22.5 6 60.9 21.5 6 94.9 29.1 6 123.5 25.6 6 109.0

Plasma serotonin levels mmol/L (normal range 0.1–0.9
mmol/L) (n 5 22)a

At inclusion 2.85 6 2.03 3.52 6 1.41 3.21 6 1.71 3.44 6 2.03 3.98 6 1.02 3.74 6 1.54
Mean decrease 0.05 6 1.73 0.49 6 0.84 0.29 6 1.31 0.63 6 0.90 0.24 6 1.16 0.42 6 1.04

a Urinary 5HIAA levels were not available for 4 patients due to incomplete collection, and plasma serotonin levels were not available for 5 patients. These patients were excluded from the tumor cell marker analysis.
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both drugs were cleared effectively from the system at
the end of Period 1, thus limiting the possibility of
carryover effects from treatment from treatment Pe-
riod 1 to Period 2, although the lack of plasma levels
prevents the definitive conclusion that carryover ef-
fects did not occur. The clinical impact on carcinoid-
induced bronchial wheeze could not be evaluated
from this study, because only one patient had this
symptom at the time of enrollment.

We previously demonstrated that, in the treat-
ment of patients with carcinoid syndrome, lanreotide
is effective for as long as up to 6 months of therapy.16

The ideal form of therapy in the symptomatic treat-
ment of patients with advanced malignant diseases
should be both efficacious and also acceptable to pa-
tients in terms of ease of administration and with an
acceptably low risk of adverse effects. In this regard, a
direct comparison between lanreotide and octreotide
with an assessment of quality-of-life scores and pa-
tient preference was evaluated. Although no differ-
ences in quality-of-life scores were observed between
those who received octreotide and those who received
lanreotide, patients significantly preferred lanreotide
over octreotide largely due to the simplified mode of
administration (P 5 0.03). Improved quality of life was
stated as a reason for preferring lanreotide in 16 pa-
tients (57%) compared with only 6 patients (21%) who
preferred octreotide. Despite an obvious preference
for lanreotide, an objective difference in terms of im-
proved quality of life, as assessed by quality-of-life
questionnaires, was not observed between the two
forms of somatostatin analogue treatment. Possible
explanations for this may be the lack of sensitivity of
the ISPN scoring system in reflecting a simplified form
of drug administration. Such difficulties with quality-
of-life scores have been outlined previously.22,23 An
evaluation of quality-of-life scores over an extended
time, perhaps up to 6 months, or the use of a more
sensitive scoring analysis may show a significant dif-
ference between the two drugs.

In accordance with previous data, treatments with
both somatostatin analogues were remarkably well
tolerated.16,24 The poor effect of lanreotide and oct-
reotide in controlling abdominal pain, which is not
infrequent in patients with gastrointestinal carcinoids,
is not surprising, because the etiology of abdominal
pain is believed to arise from mesenteric fibrosis that
is induced locally from the tumor and not from its
secreted, circulating peptides.25 Whether these soma-
tostatin analogues further augment abdominal pain
by decreasing intestinal mobility in unknown. One
case of small bowel obstruction occurred during the
study period when the patient was receiving lan-
reotide. This event has been reported previously in

patients who received both lanreotide and octreotide
for the treatment of intestinal carcinoids.16,26 Patients
with gastrointestinal carcinoid tumors have an in-
creased risk for this complication, which also is be-
lieved to arise from fibrosis of the mesentery and
adjacent structures and is unlikely to be a direct effect
of these medications.25 Only one patient complained
of pain at the injection site that occurred when the
patient was receiving lanreotide, and no patient de-
veloped gallstones or steatorrhea, which are known
complications of somatostatin analogs.16,27 The ab-
sence of cholelithiasis and steatorrhea may be second-
ary to the relatively short treatment period. However,
neither abdominal ultrasound nor fecal fat measure-
ments were performed as part of the analysis.

In summary, this crossover study comparing the
efficacy of octreotide and lanreotide in the treatment
of patients with symptomatic carcinoid tumors
showed that both were well tolerated and equally ef-
fective in terms of symptomatic control and reduction
of tumor marker levels. Although there was no signif-
icant difference in terms of quality-of-life scores, lan-
reotide was preferred by most patients largely due to
its simplified mode of administration and subjective
improvement in quality of life.
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