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Objectives: Octreotide long acting repeatable (LAR) is commonly
used to control the symptoms of patients with functional neuroendo-
crine tumors. Unfortunately, most patients escape control over time and
require higher LAR doses or more frequent rescue therapy to remain
asymptomatic. Previous work has shown that body weight and monthly
LAR dose will significantly affect circulating plasma octreotide levels in
patients undergoing therapy.
Methods: To determine if other parameters change circulating plasma
octreotide levels, we prospectively studied 82 patients undergoing long-
term LAR therapy.
Results: Multivariate analysis demonstrated that the plasma octreotide
levels decrease by approximately 3.4% for each unit of body mass index
(BMI) increase (P = 0.03), adjusting for sex and monthly LAR dose.
Plasma octreotide levels for females were approximately 47.6% higher
than those for males (P = 0.045), adjusting for BMI and monthly LAR
dose. Initial and subsequent octreotide LAR doses should take into con-
sideration sex and BMI. Males are estimated to require 14.1-mg (SD,
7.25) higher monthly LAR doses than females with the same BMI.
Conclusions: We have shown that plasma octreotide levels are af-
fected by not only monthly LAR dose but also BMI and sex. We hope
these observations will make choosing initial and subsequent octreotide
LAR doses easier for physicians.
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Octreotide and lanreotide are somatostatin analogs com-
monly used to control the symptoms of patients with neu-

roendocrine tumors (NETs). In the US, octreotide is approved
for the treatment of carcinoid syndrome and VIPoma, as well
as acromegaly.1 Lanreotide, which is commonly used out of
indication to control NETs symptoms, is currently approved
only for the treatment of acromegaly. Previous work from our
group has shown that circulation of octreotide levels are de-
pendent onmonthly long acting repeatable (LAR) dose (milligram
per month) and body weight (kilogram).2 In a retrospective
trial, we demonstrated that plasma octreotide levels for a given
monthly octreotide LAR dose had decreased by approximately

50% from mid 2005 until the current time. The reasons for this
decrease still remain unknown. To determine what other variables
will affect the circulating plasma octreotide levels in patients
undergoing long-term octreotide LAR therapy for the control
of carcinoid syndrome, we undertook a prospective study of
82 patients. The variables observed were monthly LAR dose
expressed as milligrams of octreotide LAR per month, height,
weight, body mass index (BMI), and sex.

MATERIALS AND METHODS
Patients undergoing long-term octreotide LAR (Novartis

Pharmaceuticals Inc, Englewood, NJ) therapy from May 2007
through October 2008 had their plasma octreotide levels deter-
mined by a commercial octreotide assay at Inter Science Institute
in Inglewood, Calif. All patients included in this study were on
octreotide LAR therapy for at least 3 months to allow their oc-
treotide drug level to reach a steady state. Eighty-two patients
were enrolled in this prospective study approved by the Louisiana
State University’s institutional review board. Forty-three females
and 39 males were studied. Weight was expressed in kilograms
and height was expressed in meters, and from this data, BMI was
calculated. The average female in this study weighed 70 T 16 kg,
whereas the average male weighed 88 T 16 kg. All patients were
on LAR therapy for at least 4 months, and individual patients
were asked to have their octreotide levels measured on the
day before their next dose of octreotide LAR (trough octreotide
levels). Three females and 2 males received LAR at a dose of
20 mg/mo. Eighteen females and 14 males received LAR at a
dose of 30 mg/mo. Seven females and 4 males received LAR at
a dose of 40 mg/mo. Twelve females and 11 males received LAR
at a dose of 60 mg/mo, and finally 2 female and 5 males re-
ceived LAR at a monthly dose of 120 mg. The remainder of the
patients received other doses (50 or 80 mg/mo) of LAR.

Statistical Analyses
Descriptive statistics such as mean and SD were reported

for patient characteristics and outcome variables. Natural loga-
rithm transformation was applied to plasma octreotide levels
to improve normality. Scatter plot and bar plot were used to il-
lustrate patterns of plasma octreotide levels with respect to BMI,
LAR dose, and sex. The Pearson product moment correlation
coefficient between BMI and the natural log-transformed plasma
octreotide levels was reported. A multiple regression analysis
was performed to study the effects of BMI, sex, and LAR dose
level on plasma octreotide level.

RESULTS
Table 1 provides the summary statistics for patient char-

acteristics used in this analysis. A negative association was ob-
served between the natural log-transformed plasma octreotide
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level and BMI (Pearson R = j0.21). The log-transformed
plasma octreotide level appears to decline linearly; thus, the
original plasma octreotide level decreases exponentially as the
BMI increases (Fig. 1). Females generally had higher plasma
octreotide levels than males (Fig. 2). The most significant dif-
ference between females and males was observed for LAR dose
of 30 mg/mo.

Because most patients in a clinical practice do not receive
LAR at a dose of 120 mg/mo or higher, we excluded the 7 sub-
jects with LAR dose of 120 mg/mo and performed a multiple
regression analysis (Table 2) to investigate the effects of BMI,
sex, and monthly LAR dose on plasma octreotide levels. We also
examined the effects of interaction between BMI, sex, and LAR
dose; no significant effect was found. We noted that the plasma
octreotide levels decreased exponentially as the BMI increased.
The plasma octreotide level decreased by approximately 3.4% per
unit of BMI increase (P = 0.03), adjusting for sex and monthly
LAR dose. Similarly, plasma octreotide levels for females were
approximately 47.6% higher than those of males (P = 0.045),
adjusting for BMI and monthly LAR dose.

Our results suggest that physicians can make predictable
LAR dose adjustments to achieve a desired plasma octreotide
level. For instance, average males are estimated to require a
14.1-mg (SD, 7.25) higher monthly LAR dose than females to
achieve the same plasma octreotide level, when they have iden-
tical BMI. Similarly, the monthly LAR dose should be increased

by 1.3 mg (SD, 0.62) for each unit of BMI increase to achieve
the same plasma octreotide level, adjusted for sex. The relatively
large SDs for the estimated LAR dose adjustments indicate that
in addition to sex and BMI, there are potentially other confound-
ing factors that need to be accounted for. Future investigations
should consider the effects of liver and renal function on circu-
lating plasma octreotide levels.

DISCUSSION
Octreotide LAR is widely used to control diarrhea, flushing,

and wheezing associated with carcinoid syndrome. Though not
approved in the US, clinicians also commonly use octreotide or
octreotide LAR for the control of the symptoms of other NETs
such as gastrinomas.3 When octreotide LAR is used for the long
term for the control of carcinoid syndrome, it is not uncommon
for patients to require increases in their monthly LAR doses or
more frequent use of rescue (aqueous octreotide) over time.4Y6

Currently, the manufacturer’s recommendation is that all
patients start at a 20-mg/mo LAR dose with an assessment of
symptom control after 3 or 4 months. This often leads to slow
increases in dose for most patients.4,7 Very few patients in this
study were on the manufacturer’s recommended starting dose,
most patients being on either 30 or 60 mg/mo. This highlights
the significant differences in octreotide LAR dosing that patients
require for adequate symptom control.

TABLE 1. Summary of Patient Characteristics

Variables

Female (n = 43) Male (n = 39)

Mean (SD) Min Max Mean (SD) Min Max

Weight, kg 69.7 (15.7) 48.53 120.20 87.8 (16.4) 60.78 128.37
Height, m 1.6 (0.1) 1.45 1.80 1.8 (0.1) 1.55 1.88
BMI, kg/m2 26.1 (5.1) 17.79 39.13 28.6 (6.5) 18.69 49.5
LAR dose, mg/mo 44.0 (21.8) 20.0 120.0 53.6 (30.2) 20.0 120.0
Plasma octreotide, pg/mL 4943.7 (4100.3) 569.0 18,495.0 4201.0 (4033.3) 100.0 19,042.0
ln (Plasma octreotide)* 8.2 (0.8) 6.34 9.83 7.9 (1.0) 4.61 9.85

*Natural log-transformed plasma octreotide.

Max indicates maximum; min, minimum.

FIGURE 1. Natural log-transformed plasma octreotide level
versus BMI (kilogram per square meter).

FIGURE 2. Summary (mean and SD) of plasma octreotide level
(picogram per milliliter) by LAR dose (milligram per month)
and sex.
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By prospectively studying this unique patient population,
we have been able to identify specific patient characteristics that
affect octreotide plasma values. We believe this study demon-
strates that individualized dosing regimens are needed for men
and women. Furthermore, we have demonstrated that BMI af-
fects octreotide dosing among a spectrum of patients.

Additional data are needed to develop an algorithm for
the adequate dosing of individual patients with octreotide LAR.
This will require a large number of subjects and will need to
also evaluate other predictors of plasma level that have not been
investigated to date. Further analysis will also be needed to

determine the precise mechanism as to why women have an
elevated octreotide level as compared with men with the same
BMI. However, for most clinicians dealing with NET patients,
this study should help in determining the octreotide LAR dosing
adjustments required to maintain optimal symptom control.
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TABLE 2. Multiple Regression Analysis for the Effects
of BMI, Sex, and LAR Dose Level (Excluding 7 Subjects on
120-mg/mo LAR Dose) on the Natural Log-Transformed
Plasma Octreotide Level

Parameter Parameter Estimate P

BMI j0.03 0.0299
Sex 0.39 0.0451
Monthly LAR dose 0.03 G0.0001

The parameter for a continuous variable (such as BMI or monthly
LAR dose) represents the mean change in the natural log-transformed
plasma octreotide level per unit increase of the variable. The parameter
for sex is themean difference between females (sex = 1) andmales (sex = 0)
in the natural log-transformed plasma octreotide level.
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