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 Reduced injection volume (2 mL vs 2.5 mL) delivered through a safety-engineered needle of
smaller diameter (0.9 mm vs 1.1 mm) provided in the new injection preparation kit (Figure 1)
»»The kit also includes a vial adapter that allows for the suspension to be drawn into the
syringe more easily and in one movement
»»The safety needle and vial adapter allow for greater patient safety and convenience during
administration
• This study was designed to confirm the bioequivalence of SMS995L (new vehicle) 30 mg and
octreotide LAR (current vehicle) 30 mg

Figure 1. Octreotide LAR (current vehicle) and SMS995L (new vehicle) preparation.
Proposed new presentation of octreotide LAR

RESULTS

Study Design and Patient Population
• This was a randomized, open-label, single-dose, single-center, parallel-arm, phase 1 study
assessing the bioequivalence of octreotide LAR with a new vehicle (SMS995L) versus octreotide
LAR with the current vehicle
–– The study consisted of 3 periods: a 2-week screening period, a single-dose administration with a
99-day observation period, and a 28-day safety follow-up period
• Based on sample size calculation, 53 subjects per arm were required to yield 46 evaluable
subjects per arm
• After screening, 106 healthy male subjects aged 18 to 45 years were randomly assigned to 1 of 2
treatment arms to receive a single 30-mg dose of either SMS995L (new vehicle) or octreotide LAR
in the current vehicle (Figure 2)
–– Subjects were then monitored for 30 visits over 14 weeks (99 days), with a final safety
follow-up visit at week 18 (day 127)
–– Various pharmacokinetic (PK) sampling and safety evaluations were performed during visits

• Primary end points included the following primary PK parameters used in determining
bioequivalence
–– Cmax — maximum observed plasma octreotide concentration (ng/mL)
–– AUC0-d98 — area under the concentration-time curve from time zero to day 98 postdose
(study day 99) (h·ng/mL)
–– AUC0-inf — area under the concentration-time curve from time zero to infinity (h·ng/mL)
• Secondary end points included safety and tolerability
–– Adverse events (AEs) were assessed according to the Common Terminology Criteria for Adverse
Events, version 3.0

Statistical Analysis
• Primary PK parameters were analyzed using an analysis of variance model that included the term of
treatment (SMS995L or octreotide LAR) as the independent variable
–– Treatment arms were compared using the ratios of the geometric means (geo-mean) and the
corresponding 90% confidence intervals (CIs)
–– Bioequivalence was determined when 90% CIs for primary PK parameters were within the
predefined range of 0.80 to 1.25
–– PK parameters were not adjusted based on the actual dose administered when used for primary
PK parameters and bioequivalence tests

–– 54 patients received a single injection of SMS995L (new vehicle) 30 mg
–– 52 patients received a single injection of octreotide LAR (current vehicle) 30 mg
• The mean administered dose was similar for both SMS995L (new vehicle; 29.93 mg) and
octreotide LAR (current vehicle; 29.09 mg)
• All subjects completed the study; none withdrew from treatment for any reason
• Baseline demographics and subject characteristics were well balanced between treatment arms
(Table 1)
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Table 1. Baseline Demographics and Characteristics
SMS995L
(new vehicle) 30 mg
n = 54
Age, years
Mean (SD)
Median (range)
Race, n (%)
Black
Caucasian
Other
Ethnicity, n (%)
Hispanic/Latino
Mixed ethnicity
Other
Weight, kg
Mean (SD)
Median (range)

33.4 (6.86)
34.0 (21.0-46.0)a

Octreotide LAR
(current vehicle) 30 mg
n = 52

33.1 (6.28)
33.0 (21.0-46.0)a

All Subjects
N = 106

0
1 (1.9)
53 (98.1)

76.4 (7.68)
75.4 (62.0-95.7)

0
51 (98.1)
1 (1.9)
1 (1.9)
1 (1.9)
50 (96.2)

78.1 (10.14)
78.8 (59.1-107.3)

Octreotide LAR (current vehicle) 30 mg, n = 53

36

57
Time, days

78

99

Table 2. Summary of Statistical Analysis of PK Parameters for Plasma Octreotide:
SMS995L (T01) and Octreotide LAR in Current Vehicle (T02)

33.2 (6.55)
33.0 (21.0-46.0)a

Treatment Comparison
PK Parameter

1 (1.9)
52 (96.3)
1 (1.9)

13 19 25

LAR, long-acting repeatable; SD, standard deviation.

1 (0.9)
103 (97.2)
2 (1.9)
1 (0.9)
2 (1.9)
103 (97.2)

77.2 (8.97)
76.0 (59.1-107.3)

Height, cm
Mean (SD)
Median (range)

178.9 (7.01)
178.0 (167.0-195.0)

179.8 (7.65)
180.0 (164.0-200.0)

179.4 (7.31)
178.0 (164.0-200.0)

BMI, kg/m2
Mean (SD)
Median (range)

23.9 (1.92)
24.1 (20.2-27.0)

24.1 (2.27)
24.7 (20.0-27.5)

24.0 (2.10)
24.2 (20.0-27.5)

BMI, body mass index; LAR, long-acting repeatable; SD, standard deviation.
a
Although 2 subjects were 45 years of age at the time of randomization, the age given for each of them was 46 years.

Treatment
T01

na
49

Adjusted
Geo-Meanb

Comparison

90% CI

2.60

Cmax, ng/mL

T01/T02
T02

50

2.40

T01

49

1863.58

AUC0-d98, h·ng/mL
T02

50

1663.56

T01

49

1900.22

AUC0-inf, h·ng/mL
50

Geo-Mean
Ratio

1.08

0.96-1.22

T01/T02

1.12

1.01-1.24

T01/T02

1.12

1.01-1.24

1699.29

ANOVA, analysis of variance; AUC0-d98, area under the concentration-time curve from time zero to day 98 after dose;
AUC0-inf, area under the concentration-time curve from time zero to infinity; CI, confidence interval; Cmax, maximum observed plasma
octreotide concentration; geo-mean, geometric mean; LAR, long-acting repeatable; PK, pharmacokinetic.
a
Number of subjects with nonmissing values.
b
Log-transformed PK parameters were analyzed using an ANOVA model that included term of treatment (SMS995L 30 mg or
octreotide LAR 30 mg) as the independent variable. “Adjusted” refers to statistical adjustment in the ANOVA.

Safety
• 94 subjects (88.7%) reported ≥1 treatment-emergent AE (TEAE) (Table 3)
• Most commonly reported TEAEs were nasopharyngitis (43%), diarrhea (41%), and headache (32%)

SMS995L (new vehicle) 30 mg, n = 53

Pharmacokinetic Analysis

Day 1
Single
Dose

PK Sampling

f/u, follow-up; LAR, long-acting repeatable; PK, pharmacokinetic.
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–– 7 subjects were excluded from the PK analysis because of missing primary PK parameter(s)
(Cmax, AUC0-d98, or AUC0-inf)
• SMS995L (new vehicle) and octreotide LAR (current vehicle) displayed similar PK release
profiles over the course of the study, with an initial peak 1 hour postdose and a second peak
approximately 4 weeks postdose (Figure 3)
• 90% CIs for primary PK parameters were within the predefined bioequivalence range of 0.80 to
1.25 (Table 2)

Table 3. AEs, Regardless of Study Drug Relationship, by Primary System Organ Class
and Preferred Term, Reported in ≥5% of Subjects
Primary System Organ Class
Preferred Term
Any primary system organ class
Total
Gastrointestinal disorders
Total
Diarrhea
Abdominal pain
Flatulence
Feces discolored
Nausea
Upper abdominal pain
General disorders and
administration site conditions
Total
Injection site pain
Infections and infestations
Total
Nasopharyngitis
Nervous system disorders
Total
Headache
Respiratory, thoracic, and
mediastinal disorders
Total
Oropharyngeal pain

SMS995L
(new vehicle) 30 mg
n = 54; n (%)

Octreotide LAR
(current vehicle) 30 mg
n = 52; n (%)

All Subjects
N = 106
n (%)

47 (87.0)

47 (90.4)

94 (88.7)

33 (61.1)
23 (42.6)
10 (18.5)
10 (18.5)
8 (14.8)
6 (11.1)
3 (5.6)

33 (63.5)
20 (38.5)
10 (19.2)
7 (13.5)
3 (5.8)
3 (5.8)
5 (9.6)

66 (62.3)
43 (40.6)
20 (18.9)
17 (16.0)
11 (10.4)
9 (8.5)
8 (7.5)

21 (38.9)
11 (20.4)

14 (26.9)
10 (19.2)

35 (33.0)
21 (19.8)

23 (42.6)
20 (37.0)

26 (50.0)
25 (48.1)

49 (46.2)
45 (42.5)

22 (40.7)
20 (37.0)

17 (32.7)
14 (26.9)

39 (36.8)
34 (32.1)

7 (13.0)
6 (11.1)

6 (11.5)
2 (3.8)

13 (12.3)
8 (7.5)

AE, adverse event; LAR, long-acting repeatable.
A subject with multiple occurrences of an AE is counted only once in the AE category for a treatment. A subject with multiple AEs
within a primary system organ class is counted only once in the total row.

CONCLUSIONS

–– No relevant difference in the frequency of TEAEs was observed between treatment groups

• 99 subjects were included in the PK analysis set: 49 received SMS995L (new vehicle) 30 mg, and
50 received octreotide LAR (current vehicle) 30 mg
Screening

SMS995L (new vehicle) 30 mg
Octreotide LAR (current vehicle) 30 mg

T02

One prefilled syringe of vehicle for
octreotide LAR 2-mL solution

One safety injection needle (20G, 0.9 mm)

• In total, 106 subjects were randomized, received treatment, and were included in the full analysis
set and the safety set

End Points

Figure 2. Study design.

G, gauge; LAR, long-acting repeatable.
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Figure 3. Mean (SD) concentration-time profile after single 30-mg dose octreotide.
Octreotide
Concentration, ng/mL

Methods

 Inversion of the vial for withdrawal into the syringe before injection

Two injection needles (19G, 1.1 mm)
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• Somatostatin is a naturally occurring peptide that reduces the release of a large number of
hormones such as growth hormone, glucagon, insulin, gastrin, secretin, cholecystokinin, and
thyroid-stimulating hormone1,2
• The somatostatin analogue octreotide has high binding affinity for somatostatin receptor subtype 2
(SSTR2) and moderate affinity for receptor subtypes 3 and 5 (SSTR3 and SSTR5, respectively)3
• Octreotide has been successfully used for more than 25 years for the treatment of patients with
acromegaly and symptoms associated with functional gastroenteropancreatic neuroendocrine
tumors4-8
• In addition, octreotide shows promising antiproliferative properties, particularly in patients with
advanced midgut neuroendocrine tumors9
• Octreotide long-acting repeatable (LAR) is a long-acting depot (microparticles) formulation of
octreotide administered intramuscularly once every 4 weeks8
• SMS995L is a formulation in which octreotide microparticles are reconstituted in a new vehicle
containing an increased concentration of carmellose sodium (7 mg/mL instead of 5 mg/mL) and
the addition of a surfactant (poloxamer 188; 2 mg/mL)
–– Increased concentration of carmellose sodium leads to increased viscosity and stability of the
suspension
–– Addition of a surfactant improves wettability and resuspendability of the microspheres
–– In contrast to the current octreotide LAR formulation, improvements in the new vehicle allow for
 Shaking during the suspension process

One prefilled syringe of vehicle for
octreotide LAR 2.5-mL solution

2

1

BACKGROUND

Current presentation of octreotide LAR

1

–– Cholelithiasis was reported in 1 (1.9%) and 2 (3.8%) subjects in the SMS995L (new vehicle) and
the octreotide LAR (current vehicle) arms, respectively

• SMS995L (new vehicle) 30 mg and octreotide LAR (current vehicle) 30 mg are bioequivalent
• A single 30-mg intramuscular injection of SMS995L (new vehicle) or octreotide LAR (current
vehicle) was safe and well tolerated, and no new safety signals were observed
• AEs were consistent with the established, known safety profile of octreotide
• It is anticipated that the new vehicle and the new injection preparation kit (vial adapter and a
needle of smaller diameter) will enhance the convenience and safety of the reconstitution and
administration of octreotide
• SMS995L (new vehicle) has already been approved for use in more than 50 countries
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• Most TEAEs were grade 1 or 2 in severity

–– No grade 4 events were reported in any subject during the study

• In addition, there were no clinically relevant changes in vital signs and no clinically relevant
laboratory abnormalities or electrocardiographic findings
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–– 1 grade 3 TEAE of biliary colic was reported in 1 subject who received octreotide LAR (current
vehicle) that resolved without intervention
• Importantly, no differences in the frequency of injection site pain/injection site discomfort
were observed (SMS995L [new vehicle], 12 subjects [22%]; octreotide LAR [current vehicle],
12 subjects [23%])
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