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Food and Drug Administration
Silver Spring MD 20993

NDA 203441/S-002
SUPPLEMENT APPROVAL

NPS Pharmaceuticals, Inc.
Attention: Diane C. Fiorenza, RAC
Senior Director, Regulatory Affairs
550 Hills Drive 3™ Floor
Bedminster, New Jersey 07921

Dear Ms. Fiorenza:

Please refer to your Supplemental New Drug Application (SNDA) dated and received August 28,
2013, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act (FDCA) for
Gattex (teduglutide [rDNA origin]) for subcutaneous injection, 5 mg.

We acknowledge receipt of your amendments dated October 28, 2013, November 20, 2013,
January 14, 2014, February 10, 2014, February 25, 2014, March 12, 2014, May 6, 2014, May 21,
2014, May 28, 2014, June 5, 2014, June 11, 2014, June 19, 2014, and June 25, 2014.

This Prior Approval supplemental new drug application provides for the following changes to
the Package Insert:

e Section 5 WARNINGS AND PRECAUTIONS- Assorted minor editorial changes

e Section 6 ADVERSE REACTIONS- Revision to incorporate results from the complete
study report

e Section 8 USE IN SPECIFIC POPULATIONS- Revision of 8.5 to reflect additional
patient exposures

e Section 11 DESCRIPTION- Assorted minor editorial changes

e Section 13 NONCLINICAL TOXICOLOGY - Revision to incorporate final results of 2-
year mouse carcinogenicity study

e Section 14 CLINICAL STUDIES- Revisions to incorporate results from the complete
study report

e Section 17 PATIENT COUNSELING INFORMATION- Minor editorial change

This supplemental new drug application also provides for proposed modifications to the
approved risk evaluation and mitigation strategy (REMS).

APPROVAL & LABELING

We have completed our review of this supplemental application, as amended. It is approved,
effective on the date of this letter, for use as recommended in the enclosed, agreed-upon labeling
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text.

CONTENT OF LABELING

As soon as possible, but no later than 14 days from the date of this letter, submit the content of
labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format using the FDA
automated drug registration and listing system (eLIST), as described at
http://www.fda.gov/Forindustry/DataStandards/StructuredProductL abeling/default.ntm. Content
of labeling must be identical to the enclosed labeling (text for the package insert, Medication
Guide, text for the Instructions for Use), with the addition of any labeling changes in pending
“Changes Being Effected” (CBE) supplements, as well as annual reportable changes not
included in the enclosed labeling.

Information on submitting SPL files using eList may be found in the guidance for industry titled
“SPL Standard for Content of Labeling Technical Qs and As at
http://www.fda.gov/downloads/DrugsGuidanceComplianceRegulatorylnformation/Guidances/U
CMQ72392.pdf

The SPL will be accessible from publicly available labeling repositories.

Also within 14 days, amend all pending supplemental applications that includes labeling changes
for this NDA, including CBE supplements for which FDA has not yet issued an action letter,
with the content of labeling [21 CFR 314.50(1)(2)(i)] in MS Word format, that includes the
changes approved in this supplemental application, as well as annual reportable changes and
annotate each change. To facilitate review of your submission, provide a highlighted or marked-
up copy that shows all changes, as well as a clean Microsoft Word version. The marked-up copy
should provide appropriate annotations, including supplement number(s) and annual report
date(s).

We request that the labeling approved today be available on your website within 10 days of
receipt of this letter.

REQUIRED PEDIATRIC ASSESSMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c¢), all applications for new
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of
administration are required to contain an assessment of the safety and effectiveness of the
product for the claimed indication(s) in pediatric patients unless this requirement is waived,
deferred, or inapplicable.

Because this drug product for this indication has an orphan drug designation, you are exempt
from this requirement.

RISK EVALUATION AND MITIGATION STRATEGY REQUIREMENTS

The REMS for Gattex was originally approved on December 21, 2012. The REMS consists of a
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communication plan, elements to assure safe use, and a timetable for submission of assessments
of the REMS. Your proposed modifications to the REMS consist of:
e revisions to the Dear Healthcare Professional and Dear Professional Society Letters to
reflect the updated title of the patient and caregiver counseling guide,
e revisions to the Prescriber Education Slide Deck to reflect information from the
completion of three major Gattex clinical trials, and
e revisions to the Patient and Caregiver Counseling Guide to focus on the Gattex REMS
key safety messages, and to provide for improved readability, including renaming the
Patient and Caregiver Counseling Guide to What You Need to Know About Gattex
Treatment: A Patient and Caregiver Counseling Guide.

We remind you that section 505-1(f)(8) of FDCA prohibits holders of an approved covered
application with elements to assure safe use from using any element to block or delay approval
of an application under section 505(b)(2) or (j). A violation of this provision in 505-1(f) could
result in enforcement action.

Your proposed modified REMS, submitted on June 19, 2014, and appended to this letter, is
approved.

The timetable for submission of assessments of the REMS will remain the same as that approved
on December 21, 2012.

There are no changes to the REMS assessment plan described in our December 21, 2012 letter.

In addition to the assessments submitted according to the timetable included in the approved
REMS, you must submit a REMS assessment when you submit a supplemental application for a
new indication for use as described in section 505-1(g)(2)(A) of the FDCA.

If the assessment instruments and methodology for your REMS assessments are not included in
the REMS supporting document, or if you propose changes to the submitted assessment
instruments or methodology, you should update the REMS supporting document to include
specific assessment instrument and methodology information at least 90 days before the
assessments will be conducted. Updates to the REMS supporting document may be included in a
new document that references previous REMS supporting document submission(s) for
unchanged portions. Alternatively, updates may be made by modifying the complete previous
REMS supporting document, with all changes marked and highlighted. Prominently identify the
submission containing the assessment instruments and methodology with the following wording
in bold capital letters at the top of the first page of the submission:

NDA 203441 REMS CORRESPONDENCE

(insert concise description of content in bold capital letters, e.g.,
UPDATE TO REMS SUPPORTING DOCUMENT - ASSESSMENT
METHODOLOGY)
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An authorized generic drug under this NDA must have an approved REMS prior to marketing.
Should you decide to market, sell, or distribute an authorized generic drug under this NDA,
contact us to discuss what will be required in the authorized generic drug REMS submission.

Prominently identify the submission containing the REMS assessments or proposed
modifications of the REMS with the following wording in bold capital letters at the top of the
first page of the submission as appropriate:

NDA 2034412 REMS ASSESSMENT

NEW SUPPLEMENT FOR NDA 2034412
PROPOSED REMS MODIFICATION

NEW SUPPLEMENT (NEW INDICATION FOR USE)
FOR NDA 2034412
REMS ASSESSMENT
PROPOSED REMS MODIFICATION (if included)
If you do not submit electronically, please send 5 copies of REMS-related submissions.

PROMOTIONAL MATERIALS

You may request advisory comments on proposed introductory advertising and promotional
labeling. To do so, submit the following, in triplicate, (1) a cover letter requesting advisory
comments, (2) the proposed materials in draft or mock-up form with annotated references, and
(3) the package insert(s) to:

Food and Drug Administration

Center for Drug Evaluation and Research
Office of Prescription Drug Promotion (OPDP)
5901-B Ammendale Road

Beltsville, MD 20705-1266

You must submit final promotional materials and package insert(s), accompanied by a Form
FDA 2253, at the time of initial dissemination or publication [21 CFR 314.81(b)(3)(i)]. Form
FDA 2253 is available at
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCMO083570.pdf.
Information and Instructions for completing the form can be found at
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM375154.pdf. For
more information about submission of promotional materials to the Office of Prescription Drug
Promotion (OPDP), see http://www.fda.gov/AboutFDA/CentersOffices/ CDER/ucm090142.htm.

REPORTING REQUIREMENTS

We remind you that you must comply with reporting requirements for an approved NDA
(21 CFR 314.80 and 314.81).
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We request that you submit all cases of fluid overload and increased absorption of oral
concomitant drugs with a serious outcome as 15-day “Alert Reports” to the FDA.

If you have any questions, call Jennifer Sarchet, Regulatory Project Manager, at 240-402-4275.
Sincerely,
{See appended electronic signature page}

Joyce A. Korvick, MD., MPH

Deputy Director for Safety

Division of Gastroenterology and Inborn Errors
Products

Office of Drug Evaluation 111

Center for Drug Evaluation and Research

ENCLOSURE(S):

Content of Labeling
REMS
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

JOYCE A KORVICK
06/26/2014
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
GATTEX safely and effectively. See full prescribing information for
GATTEX.

GATTEX (teduglutide [rDNA origin]), for injection, for subcutaneous use
Initial U.S. Approval: 2012

INDICATIONS AND USAGE----------===nmmmmmmmmmean
GATTEX® (teduglutide [rDNA origin]) for injection is a glucagon-like
peptide-2 (GLP-2) analog indicated for the treatment of adult patients with
Short Bowel Syndrome (SBS) who are dependent on parenteral support. (1)

e  The recommended once daily dose of GATTEX is 0.05 mg/kg. (2.1)

e  Administer by subcutaneous injection; alternate sites between 1 of the 4
quadrants of the abdomen, or into alternating thighs or alternating arms.
(2.1)

. For subcutaneous injection only. (2.1)

. For single-use only. Use within 3 hours after reconstitution, discard any
unused portion. (2 5)

e 50% dosage reduction recommended in patients with moderate to severe
renal impairment. (2.3) (8.6) (12.3)

. For injection: Each single-use glass vial containing 5 mg of teduglutide
as a white, lyophilized powder for reconstitution with 0.5 mL Sterile
Water for Injection provided in a prefilled syringe. (3)

e Reconstitution with the 0.5 mL Sterile Water for Injection provided in
the prefilled syringe results in a 10 mg/mL solution. A maximum of
0.38 mL of reconstituted solution which contains 3.8 mg of teduglutide
can then be withdrawn from the vial. (3) (16.1)

CONTRAINDICATIONS
None (4)

e  Neoplastic growth. There is a risk for acceleration of neoplastic growth.
Colonoscopy of the entire colon with removal of polyps should be done
before initiating treatment with GATTEX and is recommended after 1
year. Subsequent colonoscopies should be done as needed, but no less
frequently than every 5 years. In case of intestinal malignancy

discontinue GATTEX. The clinical decision to continue GATTEX in
patients with non-gastrointestinal malignancy should be made based on
risk and benefit considerations. (5.1)

. Intestinal obstruction. In patients who develop obstruction, GATTEX
should be temporarily discontinued pending further clinical evaluation
and management. (5.2)

e  Biliary and pancreatic disease. Patients should undergo laboratory
assessment (bilirubin, alkaline phosphatase, lipase, amylase) before
starting GATTEX. Subsequent laboratory tests should be done every 6
months. If clinically meaningful changes are seen, further evaluation is
recommended including imaging, and continued treatment with
GATTEX should be reassessed. (5.3)

e  Fluid overload. There is a potential for fluid overload while on
GATTEX. If fluid overload occurs, especially in patients with
cardiovascular disease, parenteral support should be appropriately
adjusted, and GATTEX treatment reassessed. (5.4)

ADVERSE REACTIONS
The most common adverse reactions (> 10%) across all studies with
GATTEX are abdominal pain, injection site reactions, nausea, headaches,
abdominal distension, upper respiratory tract infection. In addition, vomiting
and fluid overload were reported in the SBS studies (1 and 3) at rates > 10%.
(6.1)

To report SUSPECTED ADVERSE REACTIONS, contact NPS
Pharmaceuticals at 1-855-5GATTEX (1-855-542-8839) or FDA at
1-800-FDA-1088 or www.fda.gov/medwatch.

DRUG INTERACTIONS
GATTEX has the potential to increase absorption of concomitant oral
medications. Careful monitoring and possible dose adjustment of oral
medications that require titration or have a narrow therapeutic index is
recommended. (5.5) (7.1)

The safety and efficacy of GATTEX in pediatric patients have not been
established. (8.4)

See 17 for PATIENT COUNSELING INFORMATION and Medication
Guide.
Revised: 06/2014

FULL PRESCRIBING INFORMATION: CONTENTS*

1 INDICATIONS AND USAGE
2 DOSAGE AND ADMINISTRATION
2.1 Dosing Information
2.2 Monitoring to Assess Safety
2.3 Dosage Modifications in Renal Impairment
2.4 Discontinuation of Treatment
2.5 Preparation for Administration
DOSAGE FORMS AND STRENGTHS
CONTRAINDICATIONS
WARNINGS AND PRECAUTIONS
5.1 Acceleration of Neoplastic Growth
5.2 Intestinal Obstruction
5.3 Biliary and Pancreatic Disease
5.4  Fluid Overload
5.5 Increased Absorption of Concomitant Oral Medication
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
6.2 Immunogenicity
6.3 Postmarketing Experience
7 DRUG INTERACTIONS
7.1 Potential for Increased Absorption of Oral Medications
7.2 Concomitant Drug Therapy
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use
8.6 Renal Impairment

b~ w

8.7  Hepatic Impairment
10 OVERDOSAGE
11 DESCRIPTION
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
12.2 Pharmacodynamics
12.3 Pharmacokinetics
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
14 CLINICAL STUDIES
14.1  Study 1 (Placebo-controlled) and Study 2 (Open-label extension
of Study 1)
14.2 Study 3 (Placebo-controlled) and Study 4 (Blinded uncontrolled
extension of Study 3)
16 HOW SUPPLIED/STORAGE AND HANDLING
16.1 How Supplied
16.2 Storage and Handling
17 PATIENT COUNSELING INFORMATION
17.1 Acceleration of Neoplastic Growth
17.2  Intestinal Obstruction
17.3 Gallbladder and Bile Duct Disease
17.4 Pancreatic Disease
17.5 Cardiovascular Disease
17.6 Risks Resulting from Increased Absorption of Concomitant Oral
Medication
17.7 Instructions

*Sections or subsections omitted from the full prescribing information are not
listed.
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FULL PRESCRIBING INFORMATION
1 INDICATIONS AND USAGE

GATTEX® (teduglutide [rDNA origin]) for injection is indicated for the treatment of adult patients with Short Bowel Syndrome (SBS) who are dependent on
parenteral support. [see Clinical Pharmacology (12.2)]

2 DOSAGE AND ADMINISTRATION

2.1 Dosing Information
The recommended daily dose of GATTEX is 0.05 mg/kg body weight administered by subcutaneous injection once daily. Alternation of sites for subcutaneous
injection is recommended, and can include the thighs, arms, and the quadrants of the abdomen. GATTEX should not be administered intravenously or
intramuscularly. If a dose is missed, that dose should be taken as soon as possible on that day. Do not take 2 doses on the same day.

2.2 Monitoring to Assess Safety
A colonoscopy (or alternate imaging) of the entire colon with removal of polyps should be done within 6 months prior to starting treatment with GATTEX. A
follow-up colonoscopy (or alternate imaging) is recommended at the end of 1 year of GATTEX. If no polyp is found, subsequent colonoscopies should be done
no less frequently than every 5 years. If a polyp is found, adherence to current polyp follow-up guidelines is recommended.

Patients should undergo initial laboratory assessments (bilirubin, alkaline phosphatase, lipase and amylase) within 6 months prior to starting treatment with
GATTEX. Subsequent laboratory assessments are recommended every 6 months. If clinically meaningful elevation is seen, further diagnostic workup is
recommended as clinically indicated (ie, imaging of the biliary tract, liver, or pancreas). [see Warnings and Precautions (5.1) (5.5)]

2.3 Dosage Modifications in Renal Impairment
Reduce the dose by 50% in patients with moderate and severe renal impairment (creatinine clearance less than 50 mL/min), and end-stage renal disease. [see
Use in Specific Populations (8.6) and Clinical Pharmacology (12.3)]

2.4  Discontinuation of Treatment
Discontinuation of treatment with GATTEX may result in fluid and electrolyte imbalance. Therefore, patients’ fluid and electrolyte status should be carefully
monitored.

2.5  Preparation for Administration
Reconstitute each vial of GATTEX by slowly injecting the 0.5 mL of preservative-free Sterile Water for Injection provided in the prefilled syringe. Allow the
vial containing GATTEX and water to stand for approximately 30 seconds and then gently roll the vial between your palms for about 15 seconds. Do not shake
the vial. Allow the mixed contents to stand for about 2 minutes. Inspect the vial for any undissolved powder. If undissolved powder is observed, gently roll the
vial again until all material is dissolved. Do not shake the vial. If the product remains undissolved after the second attempt, do not use. GATTEX does not
contain any preservatives and is for single-use only. Discard any unused portion. The product should be used within 3 hours after reconstitution. [see How
Supplied/Storage and Handling (16.2)]

3 DOSAGE FORMS AND STRENGTHS
For Injection: Each single-use glass vial contains a dose of 5 mg teduglutide as a lyophilized powder that upon reconstitution with the 0.5 mL Sterile Water for
Injection provided in the prefilled syringe delivers a maximum of 0 38 mL of the reconstituted sterile solution which contains 3.8 mg of teduglutide.

4 CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Acceleration of Neoplastic Growth
Based on the pharmacologic activity and findings in animals, GATTEX has the potential to cause hyperplastic changes including neoplasia. In patients at
increased risk for malignancy, the clinical decision to use GATTEX should be considered only if the benefits outweigh the risks. In patients with active
gastrointestinal malignancy (Gl tract, hepatobiliary, pancreatic), GATTEX therapy should be discontinued. In patients with active non-gastrointestinal
malignancy, the clinical decision to continue GATTEX should be made based on risk-benefit considerations. [see Clinical Pharmacology (12.1) and Nonclinical
Toxicology (13.1)]

Colorectal Polyps

Colorectal polyps were identified during the clinical trials. Colonoscopy of the entire colon with removal of polyps should be done within 6 months prior to
starting treatment with GATTEX. A follow-up colonoscopy (or alternate imaging) is recommended at the end of 1 year of GATTEX. Subsequent colonoscopies
should be done every 5 years or more often as needed. If a polyp is found, adherence to current polyp follow-up guidelines is recommended. In case of diagnosis

of colorectal cancer, GATTEX therapy should be discontinued. [see Adverse Reactions (6.1)]

Small Bowel Neoplasia
Based on tumor findings in the rat and mouse carcinogenicity studies, patients should be monitored clinically for small bowel neoplasia. If a benign neoplasm is
found, it should be removed. In case of small bowel cancer, GATTEX therapy should be discontinued. [see Nonclinical Toxicology (13.1)]

5.2  Intestinal Obstruction
Intestinal obstruction has been reported in clinical trials. In patients who develop intestinal or stomal obstruction, GATTEX should be temporarily discontinued
while the patient is clinically managed. GATTEX may be restarted when the obstructive presentation resolves, if clinically indicated. [see Adverse Reactions

(6.1)]
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5.3  Biliary and Pancreatic Disease

Gallbladder and Biliary Tract Disease

Cholecystitis, cholangitis, and cholelithiasis, have been reported in clinical studies. For identification of the onset or worsening of gallbladder/biliary disease,
patients should undergo laboratory assessment of bilirubin and alkaline phosphatase within 6 months prior to starting GATTEX, and at least every 6 months
while on GATTEX; or more frequently if needed. If clinically meaningful changes are seen, further evaluation including imaging of the gallbladder and/or
biliary tract is recommended; and the need for continued GATTEX treatment should be reassessed. [see Adverse Reactions (6.1)]

Pancreatic Disease

Pancreatitis has been reported in clinical studies. For identification of onset or worsening of pancreatic disease, patients should undergo laboratory assessment of
lipase and amylase within 6 months prior to starting GATTEX, and at least every 6 months while on GATTEX; or more frequently if needed. If clinically
meaningful changes are seen, further evaluation such as imaging of the pancreas is recommended; and the need for continued GATTEX treatment should be
reassessed. [see Adverse Reactions (6.1) and Nonclinical Toxicology (13.1)]

5.4  Fluid Overload
Fluid overload and congestive heart failure have been observed in clinical trials, which were felt to be related to enhanced fluid absorption associated with
GATTEX. If fluid overload occurs, parenteral support should be adjusted and GATTEX treatment should be reassessed, especially in patients with underlying
cardiovascular disease. If significant cardiac deterioration develops while on GATTEX, the need for continued GATTEX treatment should be reassessed. [see
Adverse Reactions (6.1)]

5.5  Increased Absorption of Concomitant Oral Medication
Altered mental status in association with GATTEX has been observed in patients on benzodiazepines in clinical trials. Patients on concomitant oral drugs (e.g.,
benzodiazepines, phenothiazines) requiring titration or with a narrow therapeutic index may require dose adjustment while on GATTEX. [see Adverse Reactions

(6.2)]
6 ADVERSE REACTIONS

6.1  Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, the adverse reaction rates observed cannot be directly compared to rates in other clinical
trials and may not reflect the rates observed in clinical practice.

Across all clinical studies, 595 subjects were exposed to at least one dose of GATTEX (249 patient-years of exposure; mean duration of exposure was 22
weeks). Of the 595 subjects, 173 subjects were treated in Phase 3 SBS studies (134/173 [77%)] at the dose of 0.05 mg/kg/day and 39/173 [23%] at the dose of
0.10 mg/kg/day).

The most commonly reported (> 10%) adverse reactions in subjects treated with GATTEX across all clinical studies (N = 595) were: abdominal pain (31 3%);
injection site reactions (21.8%); nausea (18.8%); headaches (16.3%); abdominal distension (14.8%); upper respiratory tract infection (11.9%).

The rates of adverse reactions in subjects with SBS participating in 2 randomized, placebo-controlled, 24-week, double-blind clinical studies (Study 1 and Study
3) are summarized in Table 1. Only those reactions with a rate of at least 5% in the GATTEX group, and greater than placebo group, are summarized in Table 1.
The majority of these reactions were mild or moderate. Of subjects receiving GATTEX at the recommended dose of 0.05 mg/kg/day, 88.3% (n=68/77)
experienced an adverse reaction, as compared to 83.1% (n=49/59) for placebo. Many of these adverse reactions have been reported in association with the
underlying disease and/or parenteral nutrition.

Table 1: Adverse reactions in >5% of GATTEX-treated SBS subjects and
more frequent than placebo: Studies 1 and 3

Placebo GATTEX
Adverse Reaction (rl:l@i?)) 0.05(r’r\1‘g=/;<%/day

n (%)

Abdominal Pain 16 (27.1) 29 (37.7)
Upper Respiratory Tract Infection 8 (13.6) 20 (26.0)
Nausea 12 (20.3) 19 (24.7)
Abdominal Distension 1(17) 15 (19.5)
Vomiting 6 (10.2) 9 (11.7)
Fluid Overload 4( 6.8) 9 (11.7)
Flatulence 4(6.8) 7(9.1)
Hypersensitivity 3(5.1) 6(7.8)
Appetite Disorders 2(34) 5(6.5)
Sleep Disturbances 0 4(5.2)
Cough 0 4(5.2)
Skin Hemorrhage 1(17) 4(5.2)
Subjects with Stoma
Gastrointestinal Stoma Complication | 3(136) | 13 (41.9)°
®Percentage based on 53 subjects with a stoma (n = 22 placebo; n = 31 GATTEX
0.05 mg/kg/day)

In placebo-controlled Studies 1 and 3, 12% of patients in each of the placebo and GATTEX study groups experienced an injection site reaction.
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Adverse Reactions of Special Interest

Malignancy. Three subjects were diagnosed with malignancy in the clinical studies, all of whom were male and had received GATTEX 0.05 mg/kg/day in
Study 2. One subject had a history of abdominal radiation for Hodgkin’s disease two decades prior to receiving GATTEX and prior liver lesion on CT scan, and
was diagnosed with metastatic adenocarcinoma of unconfirmed origin after 11 months of exposure to GATTEX. Two subjects had extensive smoking histories,
and were diagnosed with lung cancers (squamous and non-small cell) after 12 months and 3 months of GATTEX exposure, respectively.

Colorectal Polyps. In the clinical studies, 13 subjects were diagnosed with polyps of the G.1. tract after initiation of study treatment. In the SBS placebo-
controlled studies, 1/59 (1.7%) of subjects on placebo and 1/109 (0.9%) of subjects on GATTEX 0.05 mg/kg/day were diagnosed with intestinal polyps
(inflammatory stomal and hyperplastic sigmoidal after 3 and 5 months, respectively). The remaining 11 polyp cases occurred in the extension studies — 2
colorectal villous adenomas (onset at 6 and 7 months in GATTEX 0.10 and 0.05 mg/kg/day dose groups, respectively), 2 hyperplastic polyp (onset 6 months in
GATTEX 0.10 mg/kg/day dose group and 24 months in GATTEX 0.05 mg/kg/day dose group), 3 colorectal tubular adenomas (onset between 24 and 29 months
in GATTEX 0.05 mg/kg/day dose group), 1 serrated adenoma (onset at 24 months in GATTEX 0.05 mg/kg/day dose group), 1 colorectal polyp biopsy not done
(onset at 24 months in GATTEX 0.05 mg/kg/day dose group), 1 rectal inflammatory polyp (onset at 10 months in the GATTEX 0.05 mg/kg/day dose group, and
1 small duodenal polyp (onset at 3 months in GATTEX 0.05 mg/kg/day dose group).

Gastrointestinal Obstruction. Overall, 12 subjects experienced one or more episodes of intestinal obstruction/stenosis: 6 in SBS placebo-controlled studies and 6
in the extension studies. The 6 subjects in the placebo-controlled trials were all on GATTEX: 3/77 (3.9%) on GATTEX 0.05 mg/kg/day and 3/32 (9.4%) on
GATTEX 0.10 mg/kg/day. No cases of intestinal obstruction occurred in the placebo group. Onsets ranged from 1 day to 6 months. In the extension studies, 6
additional subjects (all on GATTEX 0.05 mg/kg/day) were diagnosed with intestinal obstruction/stenosis with onsets ranging from 6 days to 19 months. Two of
the 6 subjects from the placebo-controlled trials experienced recurrence of obstruction in the extension studies. Of all 8 subjects with an episode of intestinal
obstruction/stenosis in these extension studies, 2 subjects required endoscopic dilation and 1 required surgical intervention.

Gallbladder, Biliary and Pancreatic Disease. For gallbladder and biliary disease in the placebo-controlled studies, 3 subjects were diagnosed with cholecystitis,
all of whom had a prior history of gallbladder disease and were in the GATTEX 0.05 mg/kg/day dose group. No cases were reported in the placebo group. One
of these 3 cases had gallbladder perforation and underwent cholecystectomy the next day. The remaining 2 cases underwent elective cholecystectomy at a later
date. In the extension studies, 4 subjects had an episode of acute cholecystitis; 3 subjects had new-onset cholelithiasis; and 1 subject experienced cholestasis
secondary to an obstructed biliary stent. For pancreatic disease in the placebo-controlled studies, 1 subject (GATTEX 0.05 mg/kg/day dose group) had a
pancreatic pseudocyst diagnosed after 4 months of GATTEX. In the extension studies, 1 subject was diagnosed with chronic pancreatitis; and 1 subject was
diagnosed with acute pancreatitis.

Fluid Overload. In the placebo-controlled trials, fluid overload was reported in 4/59 (6.8%) of subjects on placebo and 9/77 (11.7%) subjects on GATTEX
0.05 mg/kg/day. Of the 9 cases in the GATTEX group, there were 2 cases of congestive heart failure (CHF), 1 of whom was reported as a serious adverse event
and the other as non-serious. The serious case had onset at 6 months, and was possibly associated with previously undiagnosed hypothyroidism and/or cardiac
dysfunction.

Concomitant Oral Medication. GATTEX can increase the absorption of concomitant oral medications such as benzodiazepines and psychotropic agents. In the
placebo-controlled trials, an analysis of episodes of cognition and attention disturbances was performed for subjects on benzodiazepines. One of the subjects in
the GATTEX 0.05 mg/kg/day group (on prazepam) experienced dramatic deterioration in mental status progressing to coma during her first week of GATTEX
therapy. She was admitted to the ICU where her benzodiazepine level was >300 mcg/L. GATTEX and prazepam were discontinued, and coma resolved 5 days
later.

6.2  Immunogenicity
Consistent with the potentially immunogenic properties of medicinal products containing peptides, administration of GATTEX may trigger the development of
antibodies. Based on data from two trials in adults with SBS (a 6-month randomized placebo-controlled trial, followed by a 24-month open-label trial), the
incidence of anti-teduglutide antibody was 3% (2/60) at Month 3, 18% (13/74) at Month 6, 25% (18/71) at Month 12, 31% (10/32) at Month 24 and 48% (14/29)
at Month 30 in subjects who received subcutaneous administration of 0.05 mg/kg GATTEX once daily. The anti-teduglutide antibodies were cross-reactive to
native glucagon-like peptide (GLP-2) in 5 of the 6 subjects (83%) who had anti-teduglutide antibodies. Anti-teduglutide antibodies appear to have no impact on
short term (up to 2.5 years) efficacy and safety although the long-term impact is unknown.

In the same two trials, a total of 36 subjects were tested for neutralizing antibodies: 9 of these subjects had no neutralizing antibodies, and the remaining 27
subjects had no detectable neutralizing antibodies although, the presence of teduglutide at low levels in these study samples could have resulted in false negatives
(no neutralizing antibody detected although present).

Immunogenicity assay results are highly dependent on the sensitivity and specificity of the assay and may be influenced by several factors such as: assay
methodology, sample handling, timing of sample collection, concomitant medication, and underlying diseases. For these reasons, comparison of the incidence of
antibodies to GATTEX with the incidence of antibodies to other products may be misleading.

6.3  Postmarketing Experience
The following adverse reactions have been identified during post-approval use of GATTEX. Because these reactions are reported voluntarily from a population
of uncertain size, it is not always possible to reliably estimate their frequency or establish a causal relationship to GATTEX exposure.

Cardiac disorders: Cardiac Arrest, Cardiac Failure
Nervous system disorders: Cerebral Hemorrhage

7 DRUG INTERACTIONS

7.1  Potential for Increased Absorption of Oral Medications
Based upon the pharmacodynamic effect of GATTEX, there is a potential for increased absorption of concomitant oral medications, which should be considered
if these drugs require titration or have a narrow therapeutic index. [see Warnings and Precautions (5.5)]

7.2 Concomitant Drug Therapy

Clinical interaction studies were not performed. No inhibition or induction of the cytochrome P450 enzyme system has been observed based on in vitro studies
although the relevance of in vitro studies to an in vivo setting is unknown.
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USE IN SPECIFIC POPULATIONS

Pregnancy

Category B

Risk Summary

Adequate and well controlled studies with GATTEX have not been conducted in pregnant women. In animal reproduction studies, no effects on embryo-fetal

development were observed with the administration of subcutaneous teduglutide at doses up to 1000 times the recommended human dose in both rats and

rabbits. Because animal reproductive studies are not always predictive of human response, GATTEX should be used during pregnancy only if clearly needed.

Data

Animal data

In animal studies, no effects on embryo-fetal development were observed in pregnant rats given subcutaneous teduglutide at doses up to 50 mg/kg/day (about

1000 times the recommended daily human dose of 0.05 mg/kg) or pregnant rabbits given subcutaneous doses up to 50 mg/kg/day (about 1000 times the

recommended daily human dose of 0.05 mg/kg). A pre- and postnatal development study in rats showed no evidence of any adverse effect on pre- and postnatal

development at subcutaneous doses up to 50 mg/kg/day (about 1000 times the recommended daily human dose of 0.05 mg/kg).

Nursing Mothers

It is not known whether GATTEX is present in human milk. Teduglutide is excreted in the milk of lactating rats, and the highest concentration measured in milk

was 2.9% of the plasma concentration following a single subcutaneous injection of 25 mg/kg. Because many drugs are excreted in human milk, because of the

potential for serious adverse reactions to nursing infants from GATTEX and because of the potential for tumorigenicity shown for teduglutide in mice and rats, a

decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the importance of the drug to the mother. [see

Nonclinical Toxicology (13.1)]

Pediatric Use

Safety and efficacy in pediatric patients have not been established.

Geriatric Use

No dose adjustment is necessary in patients above the age of 65 years. Of the 595 subjects treated with teduglutide, 43 subjects were 65 years or older, whereas

6 subjects were 75 years of age or older. In the SBS studies, no overall differences in safety or efficacy were observed between these subjects and younger

subjects, and other reported clinical experience has not identified differences in responses between the elderly and younger patients, but greater sensitivity of

some older individuals cannot be ruled out. [see Clinical Pharmacology (12.3)]

Renal Impairment

Reduce the dose of GATTEX by 50% in patients with moderate and severe renal impairment (creatinine clearance less than 50 mL/min) and end-stage renal

disease (ESRD). [see Dosage and Administration (2.3) and Clinical Pharmacology (12.3)]

Hepatic Impairment

GATTEX has not been formally studied in subjects with severe hepatic impairment. No dosage adjustment is necessary for patients with mild and moderate

hepatic impairment based on a study conducted in Child-Pugh grade B subjects. [see Dosage and Administration (2.3) and Clinical Pharmacology (12.3)]
OVERDOSAGE

The maximum dose of GATTEX studied during clinical development was 80 mg/day for 8 days. In the event of overdose, the patient should be carefully
monitored by the medical professional.

DESCRIPTION

The active ingredient in GATTEX (teduglutide [rDNA origin]) for injection is teduglutide (rDNA origin), which is a 33 amino acid glucagon-like peptide-2 (GLP-
2) analog manufactured using a strain of Escherichia coli modified by recombinant DNA technology. The chemical composition of teduglutide is L-histidyl-L-
glycyl-L-aspartyl-L-glycyl-L-seryl-L-phenylalanyl-L-seryl-L-aspartyl-L-glutamyl-L-methionyl-L-asparaginyl-L-threonyl-L-isoleucyl-L-leucyl-L-aspartyl-L-
asparaginyl-L-leucyl-L-alanyl-L-alanyl-L-arginyl-L-aspartyl-L-phenylalanyl-L-isoleucyl-L-asparaginyl-L-tryptophanyl-L-leucyl-L-isoleucyl-L-glutaminyl-L-
threonyl-L-lysyl-L-isoleucyl-L-threonyl-L-aspartic acid. The structural formula is:

1 10

Figure 1: Structural formula of teduglutide

Teduglutide has a molecular weight of 3752 Daltons. Teduglutide drug substance is a clear, colorless to light-straw—colored liquid.

Each single-use vial of GATTEX contains 5 mg of teduglutide as a white lyophilized powder for solution for subcutaneous injection. In addition to the active
pharmaceutical ingredient (teduglutide), each vial of GATTEX contains 3.88 mg L-histidine, 15 mg mannitol, 0.644 mg monobasic sodium phosphate
monohydrate, 3.434 mg dibasic sodium phosphate heptahydrate as excipients. No preservatives are present.

At the time of administration the lyophilized powder is reconstituted with 0.5 mL of Sterile Water for Injection, which is provided in a prefilled syringe. A
10 mg/mL sterile solution is obtained after reconstitution. Up to 0.38 mL of the reconstituted solution which contains 3.8 mg of teduglutide can be withdrawn for
subcutaneous injection upon reconstitution.
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12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action
Teduglutide is an analog of naturally occurring human glucagon-like peptide-2 (GLP-2), a peptide secreted by L-cells of the distal intestine. GLP-2 is known to
increase intestinal and portal blood flow, and inhibit gastric acid secretion. Teduglutide binds to the glucagon-like peptide-2 receptors located in intestinal
subpopulations of enteroendocrine cells, subepithelial myofibroblasts and enteric neurons of the submucosal and myenteric plexus. Activation of these receptors
results in the local release of multiple mediators including insulin-like growth factor (IGF)-1, nitric oxide and keratinocyte growth factor (KGF).

12.2 Pharmacodynamics
The ability of GATTEX to improve intestinal absorption was studied in 17 adult subjects with Short Bowel Syndrome using daily doses of 0.03, 0.10,
0.15 mg/kg (N=2-3 per dose group) in a 21-day, open-label, multi-center, dose-ranging study. All subcutaneous (abdomen) doses studied, except 0.03 mg/kg
once daily, resulted in enhanced gastrointestinal fluid (wet weight) absorption of approximately 750-1000 mL/day, and increased villus height and crypt depth of
the intestinal mucosa.

At a dose 5 times the maximum recommended dose, teduglutide did not prolong the QTc interval to any clinically relevant extent.
12.3 Pharmacokinetics

Absorption
In healthy subjects, GATTEX administered subcutaneously had an absolute bioavailability of 88% and reached maximum plasma teduglutide concentrations at
3-5 hours after administration. Following a 0.05 mg/kg subcutaneous dose in SBS subjects, the median peak teduglutide concentration (Cpax) was 36 ng/mL and

the median area under the curve (AUC.inr) was 0.15 pgehr/mL. No accumulation of teduglutide was observed following repeated subcutaneous administrations.

Distribution
In healthy subjects, teduglutide has a volume of distribution (103 mL/kg) similar to blood volume.

Metabolism
The metabolic pathway of teduglutide was not investigated in humans. However, teduglutide is expected to be degraded into small peptides and amino acids via
catabolic pathways, similar to the catabolism of endogenous GLP-2.

Elimination
In healthy subjects, teduglutide plasma clearance was approximately 123 mL/hr/kg which is similar to the GFR suggesting that teduglutide is primarily cleared
by the kidney. Teduglutide has a mean terminal half-life (t,,) of approximately 2 hours in healthy subjects and 1.3 hours in SBS subjects.

Dose Linearity
The Crnax and AUC of teduglutide was dose proportional over the dose range of 0.05 to 0.4 mg/kg GATTEX.

Hepatic Impairment
Subjects with moderate hepatic impairment had lower teduglutide Crax and AUC (10 -15%) compared to healthy matched control subjects after a single
subcutaneous dose of 20 mg GATTEX. Teduglutide PK was not assessed in subjects with severe hepatic impairment.

Renal Impairment

In subjects with moderate to severe renal impairment or end stage renal disease (ESRD), teduglutide Crax and AUC,.irs increased with the degree of renal
impairment following a single subcutaneous administration of 10 mg teduglutide. Teduglutide exposure increased by a factor of 2.1 (Cmax) and 2.6 (AUCo.inf) in
ESRD subjects compared to healthy subjects.

Geriatric Patients
No differences were observed between healthy subjects younger than 65 years and those older than 65 years. Experience in subjects 75 years and above is
limited.

Gender
No clinically relevant gender differences were observed.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenic potential of Gattex was assessed in 2-year subcutaneous carcinogenicity studies in rats and mice. In a 2-year carcinogenicity study in Wistar Han
rats at subcutaneous doses of 3, 10 and 35 mg/kg/day (about 60, 200 and 700 times the recommended daily human dose of 0.05 mg/kg, respectively), teduglutide
caused statistically significant increases in the incidences of adenomas in the bile duct and jejunum of male rats. In a 2-year carcinogenicity study in
Crl:CD1(ICR) mice at subcutaneous doses of 1, 3.5 and 12.5 mg/kg/day (about 20, 70 and 250 times the recommended daily human dose of 0.05 mg/kg,
respectively), teduglutide caused a significant increase in papillary adenomas in the gall bladder; it also caused adenocarcinomas in the jejunum in male mice at
the high dose of 12.5 mg/kg/day (about 250 times the recommended human dose).

Teduglutide was negative in the Ames test, chromosomal aberration test in Chinese hamster ovary cells, and in vivo mouse micronucleus assay.

Teduglutide at subcutaneous doses up to 50 mg/kg/day (about 1000 times the recommended daily human dose of 0.05 mg/kg) was found to have no adverse
effect on fertility and reproductive performance of male and female rats.
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14 CLINICAL STUDIES

14.1 Study 1 (Placebo-controlled) and Study 2 (Open-label extension of Study 1)
Study 1. The efficacy, safety, and tolerability of GATTEX was evaluated in a randomized, double-blind, placebo-controlled, parallel-group, multi-national,
multi-center clinical trial (Study 1) in adults with SBS who were dependent on parenteral nutrition/intravenous (PN/1.V.) support for at least 12 months and
required PN at least 3 times per week. For 8 weeks (or less) prior to randomization, investigators optimized the PN/I.V. volume of all subjects. Optimization
was followed by a 4-week to 8-week period of fluid stabilization. Subjects then were randomized (1:1) to placebo (n=43) or GATTEX 0.05 mg/kg/day (n=43).
Study treatment was administered subcutaneously once daily for 24 weeks. PN/IL.V. volume adjustments (up to 30% decrease) and clinical assessments were
made at 2, 4, 8, 12, 20, and 24 weeks.

The primary efficacy endpoint was based on a clinical response, defined as a subject achieving at least 20% reduction in weekly PN/I.V. volume from Baseline
(immediately before randomization) to both Weeks 20 and 24.

The mean age of subjects was 50.3 years. Mean duration of PN/I.V. dependency prior to enrollment was 6.25 years (range 1-25.8 years). The most common
reasons for intestinal resection leading to SBS were vascular disease (34.1%, 29/85), Crohn’s Disease (21.2%, 18/85), and “other” (21.2%, 18/85). Stoma was
present in 44.7% (38/85) of subjects, and the most common type was jejunostomy/ileostomy (81.6%, 31/38). The mean length of remaining small intestine was
77.3+64.4 cm (range: 5 to 343 cm). The colon was not in continuity in 43.5% (37/85) subjects. At baseline, the mean (+ SD) prescribed days per week for
PN/I.V. infusion was 5.73 (+1.59) days.

The percentages of treatment group responders were compared in the intent-to-treat population of this study which was defined as all randomized patients. 63%
(27/43) of GATTEX-treated subjects versus 30% (13/43) of placebo-treated subjects were considered responders (p=0.002).

At Week 24, the mean reduction in weekly PN/L.V. volume was 4.4 Liters for GATTEX-treated subjects (from pre-treatment baseline of 12.9 Liters) versus
2.3 Liters for placebo-treated subjects (from pre-treatment baseline of 13.2 Liters/week) (p<0.001).

Twenty-one subjects on GATTEX (53.8%) versus 9 on placebo (23.1%) achieved at least a one-day reduction in PN/L.V. support.

The mean changes from Baseline in PN/L.V. volume by visit are shown in Figure 2.
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Figure 2: Change (+95% CI) in PN/I.V. volume (L/week)

Study 2. Study 2 was a 2-year open-label extension of Study 1 in which 88 subjects received GATTEX 0.05 mg/kg/day. Ninety-seven percent (76/78) of
subjects who completed Study 1 elected to enroll in Study 2 (37 received GATTEX; (39 received Placebo). An additional 12 subjects entered Study 2, who had
been optimized and stabilized but not randomized in Study 1 because of closed enrollment.

30 months exposure

Thirty GATTEX subjects completed a total duration of 30 months (Study 1 followed by Study 2 treatment). Of these, 28 subjects (93%) achieved a 20% or
greater reduction of parenteral support. Of responders in Study 1 who had completed 2 additional years of continuous treatment with GATTEX, 96% (21/22)
sustained their response to GATTEX. The mean reduction in PN/L.V. (n=30) was 7.55 L/week (a 65.6% reduction from baseline). Ten subjects were weaned off
their PN/L.V. support while on GATTEX treatment for 30 months. Subjects were maintained on GATTEX even if no longer requiring PN/I.V. support. These
10 subjects had required PN/I.V. support for 1.2 to 15.5 years, and prior to GATTEX had required between 3.5 L/week and 13.4 L/week of PN/L.V. support. At
the end of study, 21 (70%), 18 (60%) and 18 (60%) of the 30 completers achieved a reduction of 1, 2, or 3 days per week in PN/L.V. support, respectively.

24 month exposure

Of the 39 placebo subjects from Study 1 entering Study 2, 29 completed 24 months of treatment with GATTEX. The mean reduction in PN/L.V. was 3.11
L/week (an additional 28.3% reduction) from the start of Study 2. Sixteen (55.2%) of the 29 completers achieved a 20% or greater reduction of parenteral
support. At the end of study, 14 (48.3%), 7 (24 1%) and 5 (17.2%) achieved a reduction of 1, 2, or 3 days per week in PN/L.V. support, respectively. Two
subjects were weaned off their PN/1.V. support while on GATTEX. Of the 12 subjects entering Study 2 directly, 6 completed 24 months of treatment with
GATTEX. Similar effects were seen. One of the six subjects was weaned off their PN/I.V. support while on GATTEX.

14.2  Study 3 (Placebo-controlled) and Study 4 (Blinded uncontrolled extension of Study 3)
Study 3. Study 3 was a randomized, double-blind, placebo-controlled, three parallel-group, multinational study in adults with Short Bowel Syndrome who were
dependent on parenteral nutrition/intravenous (PN/I.V.) support for at least 12 months and required PN at least 3 times per week. After a period of optimization
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and stabilization similar to Study 1, subjects were randomized to receive 24 weeks of one of the following treatment regimens: GATTEX 0.05 mg/kg/day
(n=35), GATTEX 0.10 mg/kg/day dose (n=33), or placebo (n=16). The treatment groups were compared using the intent-to-treat population of this study which
was defined as all randomized patients who were administered at least one dose of study drug. This population contained one less patient in the 0.10 mg/kg/day
dose group hence n=32 in this group for all analyses. The primary efficacy endpoint was a graded categorical score that did not achieve statistical significance
for the high dose. Further evaluation of PN/I.V. volume reduction using the endpoint of response (defined as at least 20% reduction in PN/L.V. fluid from
Baseline to Weeks 20 and 24) showed that 46% of subjects on GATTEX 0.05 mg/kg/day responded versus 6% on placebo. Subjects on GATTEX at both dose
levels experienced a 2.5 L/week reduction in parenteral support requirements versus 0.9 L/week for placebo at 24 weeks. Two subjects in the GATTEX 0.05
mg/kg/day dose group were weaned off parenteral support by Week 24.

Study 4. Study 4 was a blinded, uncontrolled extension of Study 3, in which 65 subjects from Study 3 received GATTEX for up to an additional 28 weeks of
treatment. Of responders in Study 3 who entered Study 4, 75% sustained response on GATTEX after one year of treatment. In the GATTEX 0.05 mg/kg/day
dose group, a 20% or greater reduction of parenteral support was achieved in 68% (17/25) of subjects. The mean reduction of weekly PN/I.V. volume was

4.9 L/week (52% reduction from baseline) after one year of continuous GATTEX treatment. The subjects who had been completely weaned off PN/I.V. support
in Study 3 remained off parenteral support through Study 4. During Study 4, an additional subject from Study 3 was weaned off parenteral support.

16 HOW SUPPLIED/STORAGE AND HANDLING

16.1 How Supplied
GATTEX® (teduglutide [rDNA origin]) for injection is supplied in a sterile, single-use glass vial containing 5 mg of teduglutide as a white, lyophilized powder
to be reconstituted with 0.5 mL Sterile Water for Injection. The product to be dispensed is either a one-vial kit or a 30-vial kit. The one-vial kit is pre-
assembled and ready to be used. The 30-vial kit is to be assembled by a pharmacist with the following two cartons:

Carton of Drug Vials (NDC 68875-0101-2):

e Thirty single-use vials of drug (NDC 68875-0101-1)

Carton of Ancillary Supplies:

e Thirty disposable prefilled syringes containing diluent (0.5 mL Sterile Water for Injection USP) for reconstitution
e Thirty separate needles (22G x 1%z in) to attach to the syringes for reconstitution

e Thirty sterile disposable 1-mL syringes with needle (26G x 5/8 in)

e Sixty alcohol swabs

The pharmacist in a dispensing pharmacy will assemble a 30-vial kit by transferring the trays containing 30 vials from a Carton of Drug Vials into a Carton of
Ancillary Supplies. The final patient kits should contain the items listed as follows:

30-vial kit (NDC 68875-0102-1):
L] Thirty single-use vials of drug (NDC 68875-0101-1)
L] Thirty disposable prefilled syringes containing 0.5 mL Sterile Water for Injection USP for reconstitution, with 30 separate needles (22G x 1% in) to
attach to the syringes
L] Thirty sterile disposable 1-mL syringes with needle (26G x 5/8 in) for dosing
. Sixty alcohol swabs

One-vial kit (NDC 68875-0103-1):
. One single-use vial of drug (NDC 68875-0101-1)
. One disposable prefilled syringe containing 0.5 mL Sterile Water for Injection USP for reconstitution, with a separate needle (22G x 1% in) to attach to
the syringe
. One sterile disposable 1-mL syringe with needle (26G x 5/8 in) for dosing
. Four alcohol swabs

Reconstitution with 0 5 mL of preservative-free Sterile Water for Injection, provided in a prefilled syringe, is required prior to subcutaneous administration of the
drug. Reconstituted GATTEX is a sterile, clear, colorless to light straw-colored 10 mg/mL solution, which should be free from particulates. Upon reconstitution
with the 0.5 mL Sterile Water for Injection provided in the prefilled syringe, a maximum of 0.38 mL of the reconstituted solution which contains 3.8 mg of
teduglutide can be withdrawn from the vial for dosing.

16.2 Storage and Handling
Prior to Dispensing: Store refrigerated at 2 Cto 8 C (36 F to 46 F) for Cartons of Drug Vials and the One-vial kits. Do not freeze. Do not use beyond the
expiration date on the label. Store at room temperature up to 25 C (77 F) for the Cartons of Ancillary Supplies.

Instruction for the Pharmacist:

Prior to Dispensing: Store at 2 C to 8 C (36 F to 46 F) for Cartons of Drug Vials and the One-vial kits. Do not freeze.

Dispensing Instructions: Dispense with a 90-day “use by” dating and specify “Store at room temperature up to 25 C (77 F). Do not freeze.” Dispense
Medication Guide to each patient.

Reconstituted GATTEX is a sterile, clear, colorless to light straw-colored solution, which should be free from particulates. The drug should be completely
dissolved before the solution is withdrawn from the vial. Do not shake or freeze the reconstituted solution. If the product remains undissolved after the second
attempt, do not use. GATTEX does not contain any preservatives and is for single-use only. Any unused portion should be discarded. The product should be
used within 3 hrs after reconstitution.

17 PATIENT COUNSELING INFORMATION

See FDA-approved patient labeling (Medication Guide and Instructions for Use).

General Counseling Information — Prior to treatment, patients should fully understand the risks and benefits of GATTEX. Ensure that all patients receive the
Medication Guide prior to initiating GATTEX therapy.

Reference ID: 3532895



171

17.2

17.3

17.4

175

17.6

17.7

Acceleration of Neoplastic Growth

Advise patients with active gastrointestinal malignancy (Gl tract, hepatobiliary, pancreatic), that GATTEX therapy should be discontinued. In patients with
active non-gastrointestinal malignancy, the clinical decision to continue GATTEX should be discussed with patients and be made based on risk-benefit
considerations. [see Clinical Pharmacology (12.1) and Nonclinical Toxicology (13.1)]

Colorectal polyps.

Advise patients that colonoscopy of the entire colon with removal of polyps should be done within 6 months prior to starting treatment with GATTEX. A
follow-up colonoscopy (or alternate imaging) is recommended at the end of 1 year of GATTEX. Subsequent colonoscopies should be done every 5 years or
more often as needed. If a polyp is found, adherence to current polyp follow-up guidelines is recommended. In case of diagnosis of colorectal cancer, GATTEX
therapy should be discontinued. [see Adverse Reactions (6.1)]

Small Bowel Neoplasia.
Advise patients that they should be monitored clinically for small bowel neoplasia. If a benign neoplasm is found, it should be removed. In case of small bowel
cancer, GATTEX therapy should be discontinued. [see Nonclinical Toxicology (13.1)]

Intestinal Obstruction
Advise patients to tell their physician if they experience any signs or symptoms suggestive of intestinal obstruction. If obstruction is present, the physician should
temporarily discontinue GATTEX. [see Warnings and Precautions (5.2)]

Gallbladder and Bile Duct Disease

Advise patients that laboratory assessments should be done before and then every 6 months while on GATTEX to monitor gallbladder and biliary function. If
clinically significant change occurs, further evaluation (i.e., imaging studies or other) may be necessary. Advise patients to report to their physician all signs and
symptoms suggestive of cholecystitis, cholangitis, or cholelithiasis while on GATTEX. [see Warnings and Precautions (5.3)]

Pancreatic Disease

Advise patients that laboratory assessments should be done before and then every 6 months while on GATTEX. If clinically significant change occurs, further
evaluation (i.e., imaging studies or other) may be necessary. Advise patients to report to their physician all signs and symptoms suggestive of pancreatic disease
while on GATTEX. [see Warnings and Precautions (5.3)]

Cardiovascular Disease
Advise patients with cardiovascular disease to report to their physician any signs of fluid overload or cardiac decompensation while on GATTEX. [see
Warnings and Precautions (5.4)]

Risks Resulting from Increased Absorption of Concomitant Oral Medication
Instruct patients to report to all of their physicians any concomitant oral medications that they are taking in order to assess any potential for increased absorption
during GATTEX treatment of those oral medications requiring titration or with a narrow therapeutic index. [see Warnings and Precautions (5.5)]

Instructions

Inform patients that GATTEX should not be administered intravenously or intramuscularly. The drug should be used for subcutaneous injection within 3 hours
after reconstitution. Advise patients that subcutaneous administration has been associated with injection site reactions, but if they experience a severe reaction
including severe rash, they should contact their physician.

Advise patients that while they may experience abdominal pain and swelling of their stoma especially when starting therapy with GATTEX, if they experience
symptoms of intestinal obstruction, they should contact their physician.

Instruct patients to read the Medication Guide as they are starting GATTEX therapy and to re-read it each time their prescription is renewed.

GATTEX® is a registered trademark of NPS Pharmaceuticals, Inc.

GATTEX is covered by US Patent Nos. 5,789,379, 7,056,886 and 7,847,061

Manufactured by:
Hospira, Inc.

1776 N. Centennial Drive
McPherson, KS 67460

USA

Distributed by:

NPS Pharmaceuticals, Inc.
550 Hills Drive
Bedminster, NJ 07921

USA

For information about GATTEX contact:
NPS Pharmaceuticals, Inc.
550 Hills Drive, Bedminster, NJ 07921

USA

1-855-5GATTEX
www.GATTEX.com
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MEDICATION GUIDE

GATTEX® (Ga’-tex)
(teduglutide [rDNA origin])
for injection

Read this Medication Guide carefully before you start taking GATTEX® and each time you
get a refill. There may be new information. This Medication Guide does not take the place
of talking with your healthcare provider about your medical problems or treatment.

What is the most important information I should know about GATTEX?
GATTEX may cause serious side effects, including:

* Making abnormal cells grow faster. GATTEX can make abnormal cells that are
already in your body grow faster. There is an increase risk that abnormal cells could
become cancer. If you get cancer of the bowel (intestines), liver, gall bladder, or
pancreas while using GATTEX, your healthcare provider should stop GATTEX.

* If you get other types of cancers, you and your healthcare provide should discuss the
risks and benefits of using GATTEX.

Polyps in the colon (large intestine). Polyps are growths on the inside of the colon.
Before you start using GATTEX, your healthcare provider will:

o0 Have your colon checked for polyps within 6 months before starting GATTEX

o0 Have any polyps removed

To keep using GATTEX, your healthcare provider should:

0 Have your colon checked for new polyps at the end of 1 year of using GATTEX. If no
polyp is found, your healthcare provider should check you for polyps as needed and
at least every 5 years.

0 Have any new polyps removed

If cancer is found in a polyp, your healthcare provider should stop GATTEX.

Blockage of the bowel (intestines). A bowel blockage keeps food, fluids, and gas from
moving through the bowels in the normal way. Tell your healthcare provider if you have
any of these symptoms of a bowel blockage:
0 trouble having a bowel movement or passing gas
stomach area (abdomen) pain or swelling
nausea
vomiting
swelling and blockage of your stoma opening, if you have a stoma

O O0O0Oo

If blockage is found, your healthcare provider may temporarily stop GATTEX.

Swelling (inflammation) or blockage of your gallbladder or pancreas.
Your healthcare provider will do tests to check your gallbladder and pancreas within 6
months before starting GATTEX and at least every 6 months while you are using GATTEX.

Tell your healthcare provider right away if you get:

e stomach area (abdomen) pain and * nausea
tenderness e vomiting
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e chills e dark urine
o fever o yellowing of your skin or the whites
e change in your stools of eyes

These are not all the side effects of GATTEX. For more information, see “What are the
possible side effects of GATTEX?”

What is GATTEX?

GATTEX is a prescription medicine used in adults with Short Bowel Syndrome (SBS) who
need additional nutrition or fluids from intravenous (1V) feeding (parenteral support).

It is not known if GATTEX is safe or effective in children.
What should I tell my healthcare provider before using GATTEX?
Before you use GATTEX, tell your healthcare provider if you:

have cancer or a history of cancer

have or had polyps anywhere in your bowel (intestines) or rectum

have heart problems

have high blood pressure

have problems with your gallbladder, pancreas, kidneys

have any other medical condition

are pregnant or planning to become pregnant. It is not known if GATTEX will harm
your unborn baby. Tell your healthcare provider right away if you become pregnant
while using GATTEX.

e are breastfeeding or plan to breastfeed. It is not known if GATTEX passes into your
breast milk. You and your healthcare provider should decide if you will use GATTEX
or breastfeed. You should not do both.

Tell your healthcare providers about all the medicines you take, including
prescription and over-the-counter medicines, vitamins, and herbal supplements. Using
GATTEX with certain other medicines may affect each other causing side effects.

Your other healthcare providers may need to change the dose of any oral medicines you
take while using GATTEX. Tell the healthcare provider who gives you GATTEX if you will be
taking a new oral medicine.

Know the medicines you take. Keep a list of them to show your healthcare provider
and pharmacist when you get a hew medicine.

How should | use GATTEX?

e Use GATTEX exactly as your healthcare provider tells you to.
e GATTEX is given 1 time each day at the same time.
e Inject your dose of GATTEX under the skin (subcutaneous injection) in your stomach

area (abdomen), upper legs (thighs), or upper arms. Do not inject GATTEX into a
vein or muscle.

e Use a different injection site each time you use GATTEX.

e GATTEX comes as a powder for injection in a vial that is used only 1 time
(single-use vial). The powder must be mixed with Sterile Water for Injection
(a diluent) provided in a pre-filled syringe before you inject it.

e GATTEX must be injected within 3 hours after you mix it with the diluent.
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e If you miss a dose, take it as soon as you remember that day. Take your
next dose the next day at the same time you take it every day.
e Do not take 2 doses on the same day.
e If you use more than 1 dose, call your healthcare provider right away.
e Read the Instructions for Use for detailed instructions for preparing and
injecting a dose of GATTEX.
What are the possible side effects of GATTEX?

GATTEX may cause serious side effects, including:
¢ See “What is the most important information 1 should know about GATTEX?”

e Fluid overload. Your healthcare provider will check you for too much fluid in
your body. Too much fluid in your body may lead to heart failure, especially if you
have heart problems. Tell your healthcare provider if you get swelling in your feet
and ankles, you gain weight very quickly (water weight), or you have trouble
breathing.

The most common side effects of GATTEX include:
stomach area (abdomen) pain or swelling

skin reaction where the injection was given
nausea

headache

cold or flu like symptoms

vomiting

Tell your healthcare provider if you have any side effect that bothers you or that does not
go away.

These are not all of the possible side effects of GATTEX.

Call your doctor for medical advice about side effects. You may report side effects to FDA at
1-800-FDA-1088.

How should I store GATTEX?

e Store GATTEX powder at room temperature up to 25°C (77°F).

e Do not freeze GATTEX.

e Use the GATTEX powder by the expiration date on the “Use By” sticker on the kit.
Use GATTEX within 3 hours after mixing it.

e Throw away any unused GATTEX that has been mixed, even if there is medicine left
in the vial.

e Do not store any GATTEX you have mixed.

Keep GATTEX and all medicines out of the reach of children.

General information about the safe and effective use of GATTEX

Medicines are sometimes prescribed for purposes other than those listed in a Medication
Guide. Do not use GATTEX for a condition for which it was not prescribed. Do not give
GATTEX to other people, even if they have the same symptoms that you have. It may
harm them.
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If you would like more information about GATTEX talk with your healthcare provider. You
can ask your healthcare provider or pharmacist for information about GATTEX that is
written for health professionals.

For more information go to www.GATTEX.com or call 1-855-542-8839.
What are the ingredients in GATTEX?

Active ingredient: teduglutide

Inactive ingredients: L-histidine, mannitol, monobasic sodium phosphate monohydrate,
and dibasic sodium phosphate heptahydrate.

Sterile Water for Injection is provided as a diluent.

This Medication Guide has been approved by the U.S. Food and Drug Administration.

Manufactured by:
Hospira, Inc.

1776 N. Centennial Drive
McPherson, KS 67460
U.S.A.

Distributed by:

NPS Pharmaceuticals, Inc.
550 Hills Drive
Bedminster, NJ 07921
U.S.A.

Revised: June 2014

U.S. License N0.203441

©2014 NPS Pharmaceuticals, Inc.
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Instructions for Use
GATTEX®(Ga’-tex)
(teduglutide [rDNA origin])

for injection

Read this Instructions for Use before you start using GATTEX and each time you get a refill. There may be
new information. Your healthcare provider or nurse should show you how to prepare, measure your dose,
and give your injection of GATTEX the right way.

If you cannot give yourself the injection:

e ask your healthcare provider or nurse to help you, or
e ask someone who has been trained by a healthcare provider or nurse to give your injections

Important information:

e Before you start, check the “Use By” date on your GATTEX kit. Make sure that the “Use By”
date has not passed. Do not use anything in the GATTEX kit after the “Use By” date on the
kit.

o Give GATTEX within 3 hours after you mix the powder with the Diluent (Sterile
Water for Injection).

e Use the syringes and needles provided in the GATTEX Kit.

o Do not use a GATTEX vial more than one time, even if there is medicine left in the vial. Throw
away any unused GATTEX after you give your injection.

o Safely throw away GATTEX vials after use.

o Do not re-use syringes or needles. See “Step 7: Dispose of syringes and needles” for
information about how to safely throw away needles and syringes.

e To help avoid needle-stick injuries, do not recap needles.

GATTEX kit

Prefilled syringes containing Diluent (0.5 mL Sterile
Water for Injection, USP)

Needles to be
attached to
Diluent syringe
(22G, 1¥%: inch)

Plastic dosing
syringes with
needle attached
(1 mL, 26G,
5/8 inch)

Alcohol swab pads

Vials of GATTEX® (Teduglutide [rDNA
origin]) for Injection
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Gather the supplies you will need to prepare GATTEX and to give your injection. (See Figure A)

From your GATTEX kit you will

Vial of (\iﬂ-\TTEX"B Alcohol s’:{vab pads need:
y o e 5-mg vial of GATTEX with green
Diluent Diluent cap

syringe syringe
(white cap) = (gray cap)
. J

Your healthcare provider will tell
you how many vials of GATTEX
you will need for your injection.

e 2 alcohol swab pads

e Diluent syringe. Your kit has only

Needle ~ = 1 type of Diluent syringe.
S '*"‘ o With a white snap-off cap
- = A OR
Plastic dosing syringe 0 With a gray screw top

e 22 gauge, 1% inch needle

) Plastic dosing syringe with needle

Figure A attached

e An FDA-cleared sharps disposal
container. See ''Step 7: Dispose
of needles and syringes.”

Step 1: Prepare the injection.

e Choose a well-lit, clean, flat work surface.
e Wash your hands with soap and water.

Step 2: Preparing the Diluent syringe.

e Put the Diluent syringe and 22G 1%z inch needle in front of you on your work surface.
(See Figure B1)

R R

Plunger Barrel Plunger Barrel

Figure B1

¢ Hold the Diluent syringe by the barrel.

a. If you have the Diluent syringe with the
white snap-off cap: Snap or twist off the
white cap (bend the cap sideways until
the cap comes off). Only the top portion
of the white cap should be snapped off.
The lower portion of the cap will remain
in place (See Figure B2). Throw the cap
away.

Figure B2
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b. If you have the Diluent syringe with the
gray screw top: Unscrew the top counter
clockwise (to the left) (See Figure B3).
Throw the top away.

Figure B3

. Remove the 22G 1% inch needle from the package. Use the fold in the package to peel back
the plastic cover (See Figure C). Leave the plastic cap on the needle.

Figure C

o Push the open end of the needle onto the end of the Diluent syringe (See Figure D).
Twist the needle clockwise (to the right) until it stops turning.

Figure D I
o When the needle is tightly in place, put the Diluent syringe and needle on your work
surface.
Step 3: Mix GATTEX powder with Diluent.

. Remove the green cap from the GATTEX vial. Throw away the green cap.
o Find the gray rubber seal on top of the vial (See Figure E).

Figure E

Use an alcohol swab pad to clean the gray rubber seal (See Figure F).
° Do not touch the gray rubber seal after you clean it.

Figure F
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o Pick up the Diluent syringe with the needle attached.
o Remove the plastic cap that covers the needle (See Figure G). Throw the cap away.

Figure G

— s

. Hold the vial between thumb and index (pointer) finger (See Figure H). Be careful not to
touch the gray rubber seal.

o Push the needle down through the center of the gray rubber seal.
Slowly push down on the plunger of the Diluent syringe. Empty all the Diluent into
the GATTEX vial.

. Leave the needle and Diluent syringe in place.

Figure H

. Gently tap the barrel of the Diluent syringe with a finger (See Figure 1).
° Make sure all the Diluent has gone into the GATTEX vial.

Figure |

¢ Remove the Diluent syringe and needle from the GATTEX vial. Let the vial sit for
about 30 seconds.
Do not put the needle cap back on the needle.

e Dispose of the Diluent syringe and needle in your sharps disposal container.

e After 30 seconds, place the vial between the palms of your hands. Gently roll the vial
for about 15 seconds (See Figure J).

e Do not shake the vial.

e Do not touch the gray seal. If you do, clean it again with a new alcohol pad.
Let the vial stand on your work surface for about 2 minutes.
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Figure J

Step 4: Check the mixed GATTEX.

e After 2 minutes, look at the vial of GATTEX. The liquid in the vial should be clear and colorless
to pale yellow, and should not have any particles in it.
e If there is any powder in the vial that did not dissolve, gently roll the vial between your hands
for 15 seconds more.
e Do not shake the vial.
e Check the vial again for anything that did not dissolve.
e Do not use the vial if there is anything in it that did not dissolve. Start from the beginning of
this Instructions for Use to prepare a new vial. Use a new GATTEX vial, new Diluent syringe,
and a new needle.

Step 5: Draw up your dose of GATTEX.

. Remove the plastic dosing syringe from the package. Use the fold in the package to peel back
the plastic cover (See Figure K).

Figure K

Remove the needle cap from the dosing syringe (See Figure L).
° Throw the needle cap away. Do not touch the needle or allow it to touch anything.

Figure L

. Carefully pull back on the plunger to the line that matches the dose prescribed by your
healthcare provider.

° Use one hand to hold the vial steady. Use your other hand to insert the needle
straight down into the middle of the gray rubber seal on the GATTEX vial (See
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Figure M). You may feel some resistance as the needle passes through the rubber

seal.
. Gently push down the plunger until all of the air has gone from the syringe into the

vial.
. Turn the GATTEX vial and syringe upside down (See Figure N).

Figure M Figure N

. Hold the GATTEX vial with one hand.

. Slowly pull back the plunger of the dosing syringe with your other hand.

. Fill the syringe until the black tip of the plunger lines up with the mark that matches
your prescribed dose (See Figure O).

. Keep the syringe and needle in the vial.

Figure O

e You may see some bubbles inside the vial when the syringe is filled. This is normal. With the
needle still in the vial, gently tap the side of the syringe with a finger to make any air bubbles

rise to the top (See Figure P).

Figure P

. Slowly push the plunger up until all air bubbles are out of the syringe. Make sure the tip of
the needle is in the fluid. Slowly pull back the plunger to draw up the right dose of GATTEX

into the syringe.

o Remove the dosing syringe and needle from the vial (See Figure Q). Do not touch
the needle or allow it to touch anything.
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Figure Q

Step 6: Inject GATTEX.

e Choose an injection site on your stomach area (abdomen), thighs, or upper arms.
Choose a different site to give the injection each day. Do not inject into areas where
the skin is tender, bruised, red, or hard. (See Figures R and S)

Figure R

Figure S

e Clean the skin where you plan to give the injection with a new alcohol swab pad. Do not touch
this area again before giving the injection.

e Use one hand to gently pinch up a fold of skin around the injection site (See Figure T).

Figure T

e Use your other hand to hold the syringe. Insert the full length of the needle into the skin at a
45-degree angle with a quick “dart-like” motion (See Figure U).
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Figure U

e Let go of the skin. Hold the syringe barrel with one hand while you slowly push down the
plunger until the syringe is empty (See Figure V).

Figure V

¢ When the syringe is empty, quickly pull the needle out of your skin. There may be a
little bleeding at the injection site. Apply an adhesive bandage to the injection site if
needed.

Step 7: Dispose of syringes and needles.

e Do not re-use a syringe or needle.

e To help avoid needle-stick injuries, do not recap a needle.

e Put your needles and syringes in an FDA-cleared sharps disposal container right away
after use. Do not throw away (dispose of) loose needles and syringes in your
household trash.

e If you do not have an FDA-cleared sharps disposal container, you may use a household
container that is:

0 made of heavy-duty plastic

0 can be closed with a tight-fitting, puncture-resistant lid, without sharp items being able
to come out

0 upright and stable during use

o leak-resistant, and

o0 properly labeled to warn of hazardous waste inside the container.

¢ When your sharps disposal container is almost full, you will need to follow your
community guidelines for the right way to dispose of your sharps disposal container.
There may be local or state laws about how to throw away syringes and needles. For
more information about safe sharps disposal, and for specific information about sharps
disposal in the state that you live in, go to the FDA’s website at:
http://www.fda.gov/safesharpsdisposal.

o Do not dispose of your sharps disposal container in your household trash unless your
community guidelines permit this. Do not recycle your sharps disposal container.

¢ Throw away the GATTEX vial into the container where you put the syringes and needles.
If you have any questions, talk to your healthcare provider or pharmacist.
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How should | store GATTEX?

e Store GATTEX powder at room temperature up to 77°F (25°C).

e Do not freeze GATTEX.

e Use the GATTEX powder by the expiration date on the “Use By” sticker on the kit. Use GATTEX
within 3 hours after mixing it.

o Throw away any unused GATTEX that has been mixed, even if there is medicine left in the
vial.

e Do not store any GATTEX you have mixed.

Keep GATTEX and all medicines out of the reach of children.
This Instructions for Use has been approved by the U.S. Food and Drug Administration.

Manufactured by:
Hospira, Inc.

1776 N. Centennial Drive
McPherson, KS 67460
U.S.A.

Distributed by:

NPS Pharmaceuticals, Inc.
550 Hills Drive

Bedminster, NJ 07921
U.S.A.

©2014 NPS Pharmaceuticals

Revised: June 2014
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Division Director Summary Review

GATTEX (teduglutide) NDA 203441
Summary Review for Regulatory Action
Date (Stamp date)
From Joyce Korvick, MD, MPH
Deputy Director for Safety
Division of Gastroenterology and Inborn Errors Products
ODE III, CDER
FDA
Subject Division Director Summary Review
NDA # 203441
Supplement #002
Applicant Name NPS Pharmaceuticals
Date of Submission 8/28/2013
PDUFA Goal Date 6/28/2014
Proprietary Name / Gattex
Established (USAN) Name (teduglutide [IDNA origin])
Dosage Forms / Strength Lyophilized Powder for Injection, 5 mg
Currently approved GATTEX® (teduglutide [TDNA origin]) for injection is
Indication (no changes indicated for the treatment of adult patients with Short Bowel
proposed) Syndrome (SBS) who are dependent on parenteral support.
Action/Recommended Action: | Approval

Material Reviewed/Consulted

OND Action Package, including: Names of discipline reviewers

Medical Officer Review Ruyi He

Pharmacology Toxicology Review Babatunde Akinshola

Clinical Pharmacology Review Lin Zhou, Lanyan Fang

CDTL Review Ruyi He

OPDP Meeta Patel

OSE/DPV Christian Cao

OSE/DRM Therese Cvetkovich

OSE/DRISK Nyedra Booker, Ana Tavakoli

Pediatric and Maternal Health Staff Miriam Dinatale; Jeanine Best
OND=0Office of New Drugs

OSE= Office of Surveillance and Epidemiology
DPV=D1vision of Pharmacovigilance
DRISK=Division of Risk Management
DRM=Di1vision of Risk Management
CDTL=Cross-Discipline Team Leader

OPDP= Office of Prescription Drug Promotion
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Division Director Summary Review
GATTEX (teduglutide) NDA 203441

Signatory Authority Review

1. Introduction

GATTEX® (teduglutide [rDNA origin]) was approved on 12/21/2012. It is a 33-amino acid
recombinant analog of the human glucagon-like peptide-2 (GLP-2) which is a peptide secreted
primarily from the lower gastrointestinal tract. Based upon the pharmacodynamic effects of
GATTEX, there is a potential for increased absorption of from the GI tract, resulting in
decreased parenteral support.

This supplement provides for changes to the professional label, Medication Guide and Risk
Evaluation and Mitigation Strategy (REMS).

Approved indication (see above) was granted Orphan Drug designation on June 29, 2000.

2. Background

In the current submission, the applicant proposed to update the currently approved product
label and REMS based on the final reports from the following studies:

e A Long-term, Open-label Study with Teduglutide for Subjects with Parenteral
Nutrition Dependent Short Bowel Syndrome (CL0600-021, Up to 2 years). Study
CL0600-021 1is the extension study to Study CL0600-020, which is one of the pivotal
Phase 3 trials in the original NDA submission. This final report included clinical data.

e 104-Week Subcutaneous Injection Carcinogenicity Study with Teduglutide (ALX-
0600) in Mice (P09-002)

The applicant proposed an to update to the Clinical Trials Experience, Adverse Reactions of
Special Interest, Immunogenicity, Geriatric Use, and Clinical Studies Sections in the
GATTEX® label, based on the long-term safety results from Study CL0600-021. In addition,
the applicant proposed to update Carcinogenesis, Mutagenesis, Impairment of Fertility section
based on the results from nonclinical Study P09-002.

The proposed REMS modification applies to the REMS document and appended materials,
and REMS Supporting Document. (Submitted August 28, 2013, and amended February 10,
2014, June 11, 2014, and June 19, 2014)

3. CMC/Device
N/A

4. Nonclinical Pharmacology/Toxicology

A Mouse Carcinogenicity Study was submitted during this review period and its design is as
follows:

Page 2 of 9
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Division Director Summary Review
GATTEX (teduglutide) NDA 203441

In the 104-week subcutaneous carcinogenicity study in CD-1 mice, teduglutide was
administered to male and female mice (80/sex/group) at dose levels of 0, 1, 3.5 and 12.5
mg/kg/day (1.25 ml/kg). Mice in the control group received only the vehicle (phosphate buffer
with water for injection). The dose selection was based on a >25-fold AUC ratio of animal to
human exposure for the high dose in a 26-week subcutaneous study with teduglutide in CD-1
mice (study No. 7302-112).

The nonclinical pharmacology review team concluded that there “were drug-related increased
incidences of papillary adenomas in the gallbladder, and of adenocarcinomas in the jejunum.
There were no drug-related neoplasms in females.”

The reviewers recommended the inclusion of the following in the updated labeling:

“In a 2-year carcinogenicity study in Crl:CD1(ICR) mice at subcutaneous doses of 1, 3.5 and
12.5 mg/kg/day (about 20, 70 and 250 times the recommended daily human dose of 0.05
mg/kg, respectively), teduglutide caused a significant increase in papillary adenomas in the
gall bladder; it also caused adenocarcinomas in the jejunum in male mice at the high dose of
12.5 mg/kg/day (about 250 times the recommended human dose).”

I concur with the conclusions reached by the pharmacology/toxicology reviewer that there are
no outstanding pharm/tox issues that preclude approval. (See approved labeling for final
wording).

5. Clinical Pharmacology/Biopharmaceutics

The clinical pharmacology reviewed the data from Study CL0600-021 for the assessment of
the long term immunogenicity incidence and its impact on PK, efficacy, and safety.

The reviewers summarized the findings and reached the following conclusions which served as
the basis for their recommendations for the professional labeling Section 6.2:

“Based on the combined immunogenicity data from Studies -020 and -021, the
immunogenicity incidence over time was 0% (0/89) at baseline, 3% (2/60) at Month 3, 18%
(13/74) at Month 6, 25% (18/71) at Month 12, 31% (10/32) at Month 24, and 48% (14/29) at
Month 30 in subjects who received subcutaneous administration of 0.05 mg/kg GATTEX once
daily (Table 1).”

Table 1. Summary of patients tested positive for anti-teduglutide antibodies- Study
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Division Director Summary Review
GATTEX (teduglutide)

NDA 203441

CL0600-020 & -021 combined (generated based on Table 14.3.4.1 of CSR of CL0600-020

and Table 14.3.4.19 of CSR of CL0600-021)

Cohorts Enrolled Duration on Treatment (months)

baseline [ 3 6 9 12 15 18 24 30
TED/TED n=37 0/39* | 0/16* | 6/34* | 4/34 | 8/33 | 832 | 12/34 | n/a | 14/29
(PBO or NT)/TED | n=50 0/50 | 2/44 | 7/40 | 8/39 | 10/38
Combined 0/89 | 2/60 | 13/74 | 12/73 | 18/71 | 8/32 | 12/34 | 10/32 | 14/29

? Data from Study CL0600-020, in which 43 subjects were enrolled into the TED treatment

arm.

“ADA appears to have no impact on PK and clinical efficacy and safety based on data in
subjects treated with Gattex for up to 2.5 years whereas the longer term impact is unknown. In
Studies -020 and -021, a total of 37 subjects were tested for neutralizing antibodies — 17 of

these subjects had no neutralizing antibodies, and the remaining 20 subjects had no detectable
neutralizing antibodies although the presence of teduglutide at low levels in these study

samples could have resulted in false negatives (no neutralizing antibody detected although

present).”

For final agreed upon labeling, refer to approved labeling.

I concur with the conclusions reached by the clinical pharmacology/biopharmaceutics
reviewer that there are no outstanding clinical pharmacology issues that preclude approval.

6. Clinical Microbiology

N/A

7. Clinical/Statistical-Efficacy

NPS Pharmaceuticals submitted the final study report for Study CL0600-021, “A Long-term,
Open-label Study with Teduglutide for Subjects with Parenteral Nutrition Dependent Short
Bowel Syndrome” (Up to 2 years). Study CL0600-021 is the extension study to Study
CL0600-020, which is one of the pivotal phase 3 trials submitted to the original NDA
submission. The initial data from study -021 was placed into the original label; the final
clinical data that was submitted in this application supported the changes to labeling for the
safety as well as the efficacy sections of the label. This information provides for a more

complete description of longer-term exposure to Gattex. However, it should be noted that

since this is an opened-label study, the data are only of a descriptive nature. The updated
information is present in the labeling as follows:

“Study 2 was a 2-year open-label extension of Study 1 in which 88 subjects received
GATTEX 0.05 mg/kg/day. Ninety-seven percent (76/78) of subjects who completed Study 1
elected to enroll in Study 2 (37 received GATTEX; (39 received Placebo). An additional 12
subjects entered Study 2, who had been optimized and stabilized but not randomized in Study
1 because of closed enrollment.”

“30 months exposure
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Division Director Summary Review
GATTEX (teduglutide) NDA 203441

Thirty GATTEX subjects completed a total duration of 30 months (Study 1 followed by Study
2 treatment). Of these, 28 subjects (93%) achieved a 20% or greater reduction of parenteral
support. Of responders in Study 1 who had completed 2 additional years of continuous
treatment with GATTEX, 96% (21/22) sustained their response to GATTEX. The mean
reduction in PN/LV. (n=30) was 7.55 L/week (a 65.6% reduction from baseline). Ten subjects
were weaned off their PN/LV. support while on GATTEX treatment for 30 months. Subjects
were maintained on GATTEX even if no longer requiring PN/L. V. support. These 10 subjects
had required PN/L.V. support for 1.2 to 15.5 years, and prior to GATTEX had required
between 3.5 L/week and 13.4 L/week of PN/L. V. support. At the end of study, 21 (70%), 18
(60%) and 18 (60%) of the 30 completers achieved a reduction of 1, 2, or 3 days per week in
PN/LV. support, respectively.”

“24 month exposure

Of the 39 placebo subjects from Study 1 entering Study 2, 29 completed 24 months of
treatment with GATTEX. The mean reduction in PN/LV. was 3.11 L/week (an additional
28.3% reduction) from the start of Study 2. Sixteen (55.2%) of the 29 completers achieved a
20% or greater reduction of parenteral support. At the end of study, 14 (48.3%), 7 (24.1%) and
5 (17.2%) achieved a reduction of 1, 2, or 3 days per week in PN/LV. support, respectively.
Two subjects were weaned off their PN/LV. support while on GATTEX. Of the 12 subjects
entering Study 2 directly, 6 completed 24 months of treatment with GATTEX. Similar effects
were seen. One of the six subjects was weaned off their PN/L.V. support while on GATTEX.”

8. Safety

This supplement provides for an update of the safety labeling sections of the professional
labeling based upon new information provided in this submission from the final study report of
Study CL0600-021, and the accompanying safety data base.

Labeling recommendations reflect the updated data reviewed by Dr. He (see updated
professional labeling, Adverse Reactions [6]). No new safety signals were identified.

®@

In order to further nform this review, Division of Pharmacovigilance (DPV) reviewed the
FDA Adverse Event Reporting System (FAERS) database specifically looking for cases
related to: 1.) increased absorption of fluids leading to fluid overload; 2.) increased absorption
of oral concomitant medication. DPV summary statements are provided below:

“’Of the 16 cases (14 reported in FAERS, 2 additional cases reported by applicant) of fluid
overload, the most commonly reported symptoms were weight increased, abdominal
distension, and fluid retention. Patients experienced fluid overload-associated symptoms 1 to
63 days after starting teduglutide with a median time to onset of 9 days. In the 9 cases that
reported an intervention, adjustment of parenteral nutrition and teduglutide dosage were
consistent with labeling recommendation. One patient died while taking teduglutide; it is
unknown whether the parenteral nutrition was adjusted. The patient had a complex medical
history that included coronary artery disease and chronic pelvic infection related to
complications of colorectal surgery, which may contribute to the fluid retention. Another two
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Division Director Summary Review
GATTEX (teduglutide) NDA 203441

cases also reported that the patient had a history of cardiovascular disease: coronary artery
disease (n=1) and atrial fibrillation (n=1). No cases of CHF or new onset CHF, however, were
reported.”

“There was one case of increased absorption of oral concomitant drugs (Vicodin, zolpidem,
citalopram, and cyclobenzaprine) that also reported a death outcome. The patient had a history
of alcoholic liver cirrhosis that may have contributed to higher zolpidem, citalopram,
cyclobenzaprine, and Vicodin drug levels because of reduced drug-metabolism.”

“The role of teduglutide in the development of fluid overload or increase absorption of oral
concomitant drugs cannot be excluded in the two fatal cases. Both patients in these cases,

however, had very complex medical histories that may contribute to the adverse events and
death.”

“DPV did not identify any new safety concerns related to fluid overload or increased
absorption of oral concomitant drugs with teduglutide use.”

“DPV recommends the following: Request NPS to submit all reports of fluid overload and
increased absorption of oral concomitant drugs with a serious outcome as 15-day alert reports
to FDA.”

In summary, There are no new safety information which changes what is conveyed in the
Warnings and Precautions section of the professional labeling. Additional reports regarding
fluid overload and increased absorption of oral concomitant drugs should continue to be
monitored. As DPV suggests, in order to more closely follow the adverse events of fluid
overload and increased absorption of oral concomitant drugs, a request will be made to the
sponsor to report serious cases as 15-day alert reports.

Based upon the review of the safety data updated in this submission, CDTL review, and DPV
review, I concur with the recommendations.

e Risk Evaluation and Mitigation Strategy (REMS)

The first REMS assessment included the reporting period from December 21, 2012 through
October 21, 2013. The DRISK reported that at the February 10, 2014 meeting, the review
team concluded:

“We discussed the results of the assessment report review including the patient survey
results and prescriber survey participation. Revision of the goal to limit education to
physicians was discussed; the team acknowledged the challenges of educating patients
in the context of this REMS since it includes a patient counseling tool as the source of
drug-related risk information rather than the MG. For ETASU programs without a safe
use element it is reasonable to consider that patient knowledge of the risks may be
lower in the absence of an active role in the REMS program. The group concluded that
it may be worthwhile to explore options to improve patient understanding with the
applicant in the context of the ongoing review of the REMS modification submitted by
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the applicant in December 2013. In addition we will request that the applicant propose
a plan intended to increase the number of survey participants.”

DRISK provided comments to the Sponsor on March 4, 2014, requesting that they provide a
plan to address the deficiencies found in the patient survey. The Sponsor provided a response
to DRISK comments on April 11, 2014 with a plan to revise low scoring questions in the
patient survey and utilize their existing patient outreach infrastructurei to reinforce key risk
messages in the Medication Guide and Patient and Caregiver Counseling Guide. These
activities are conducted by the Sponsor outside of the REMS.

Upon review of the approved Gattex REMS Patient and Caregiver Counseling Guide,

DRISK determined that the tool was identical to the Medication Guide. Therefore,

DRISK recommended modification to the tool to focus the messages to the Gattex REMS key
risk messages. Formatting changes are also proposed to improve readability.

Sponsor Proposed REMS changes:

NPS Pharmaceutical’s formally proposed modifications to the REMS, dated August 28, 2013

the Applicant proposed revisions to three slides in the Prescriber Education SHde
Deck based on findings from the completed long-term extension study and clinical safef®
database. Editorial revisions were also proposed to the REMS Supporting Document.

The DRISK reviewer summarized subsequent negotiations as follows:

The Review Team agreed with the Applicant’s proposed changes to
e Prescriber Education Slide Deck. Furthermore, editorial updates were made to the REMS
website and the Patient and Caregiver Counseling Guide was revised based on DRISK’s
review of the 1-Year Gattex REMS Assessment. The Applicant submitted an amended REMS
modification proposal on June 11, 2014, and June 19, 2014.”

The time table for assessments will remain the same.
DRISK found the proposed Gattex REMS modification as submitted on June 19, 2014 to be
acceptable. (For final REMS documents see approval letter)
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I concur.

9. Advisory Committee Meeting

No Advisory Committee was held for this supplement. This supplement is an update of
clinical data from study -021 which was previously reviewed in part. No new safety issues
were raised by our review.

10. Pediatrics

No new pediatric data was submitted in this supplement. DGIEP consulted PMHS for
assistance with updating regulatory language in sections 8.1 and 8.3 to the hybrid Proposed
Pregnancy and Lactation Labeling Rule format (published in May 2008). The PMHS provided
updated labeling that was shared with the applicant. See final approved label for further
details.

11. Other Relevant Regulatory Issues

e OPDP review agreed with proposed changes made by the review team to the final
labeling.

There are no other unresolved relevant regulatory issues

12. Labeling

e Professional Labeling: changes were incorporated to the following sections:

Section S WARNINGS AND PRECAUTIONS- Assorted minor editorial changes

Section 6 ADVERSE REACTIONS- Revision of 6.1 to incorporate additional patient
exposures from study drug and results from the complete study report

Section 8 USE IN SPECIFIC POPULATIONS- Revision of 8.5 to reflect additional
exposures,

Section 11 DESCRIPTION- Assorted minor editorial changes,

Section 13 NONCLINICAL TOXICOLOGY - Revision of 13.1 to incorporate final
results of 2-year mouse carcinogenicity study

Section 14 CLINICAL STUDIES- To incorporate results from the complete study report

Section 17 Patient Counseling Information

These changes were agreed upon by the applicant, review team and signatory.
e Medication Guide: No new safety issues identified, only mirror changes were made.

I concur with these changes.
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13. Decision/Action/Risk Benefit Assessment

Regulatory Action: Approval
Risk Benefit Assessment:
Based upon the supplemental data from the longer-term exposure study (-021), the

benefits described in the original review of Gattex are supported. No new safe
ignals were identified.

There are five key serious safety issues outlined in the Warnings and
Precautions section of the professional labeling: acceleration of neoplastic growth,
intestinal obstruction, biliary and pancreatic disease fluid overload and increased
absorption of concomitant oral medication. These adverse reactions are considered
tolerable and manageable given the significant unmet medical need in the orphan
condition of SBS with intestinal failure. FDA will continue to monitor these adverse
reaction reports.

Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies

Modifications submitted by the NPS Pharmaceuticals on June 19, 2014 were accepted
by the FDA and the final version is attached to the approval letter.

Recommendation for other Postmarketing Requirements and Commitments
No new safety issues were 1dentified during the review of this supplement; therefore,

no additional PMR/PMCs are necessary at this time. The reader is referred to the
original approval letter for current listing of PMR/PMCs.
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Date 6/10/2014

From Ruyi He, MD

Subject Cross-Discipline Team Leader Review
NDA/BLA # NDA 203441SE-2, Amendment to SE 2 (REMS)
Supplement#

Applicant NPS Pharmaceuticals, Inc

Date of Submission

8/28/2013, and 2/10/2014

PDUFA Goal Date

6/28/2014

Therapeutic Class

Glucagon-like peptide-2 (GLP-2) analog

Proprietary Name /
Established (USAN) names

Teduglutide (rtDNA origin)/ GATTEX®

Proposed Indication(s)

The treatment of adult patients with Short Bowel
Syndrome (SBS). GATTEX is used to improve intestinal
absorption of fluid and nutrients.

Proposed Dosage forms /
Strength

GATTEX should be administered by subcutaneous (SC)
mjection once daily, alternating sites between 1 of the 4
quadrants of the abdomen, or into alternating thighs or
alternating arms. GATTEX should not be administered
mtravenously or intramuscularly. The recommended daily
dose of GATTEX is 0.05 mg/kg body weight.

Recommended:

I recommend that NDA 203441 SE-2 for Teduglutide
(rDNA origin)/ GATTEX® be approved for the revised
label.

1. Introduction

GATTEX (teduglutide [fDNA origin]) is a 33—amino acid recombinant analog of human

Glucagon-like peptide-2 (GLP-2), a peptide secreted primarily from the lower gastrointestinal
tract. NDA 203441 was approved on December 21, 2012 for GATTEX® (teduglutide [TDNA
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origin]) for injection, for subcutaneous use indicated for the treatment of adults with Short
Bowel Syndrome (SBS) who are dependent on parenteral support.

The initial NDA 203441 (Sequence 0001, November 30, 2011) submission which included an
interim clinical study report CL0600-021 entitled, "A Long-term, Open-label Study with
Teduglutide for Subjects with Parenteral Nutrition Dependent Short Bowel Syndrome: Interim
Report." The interim report was prepared to support the initial marketing application review.
As agreed with the Division, and as discussed during the pre-NDA meeting (April 25, 2011),
the final clinical study report would be submitted following study completion. In addition, the
division agreed that filing a second carcinogenicity study to the NDA as a postmarketing
commitment.

At this time, NPS Pharmaceuticals is submitting the final reports for CL0600-021 as mentioned
above. In addition, the sponsor also provided a proposed revised label for GATTEX and
corresponding modified REMS document.

This indication was granted Orphan Drug designation on June 29, 2000.

2. Background

Short bowel syndrome results from surgical resection or congenital defect and is characterized
by the inability to maintain protein-energy, fluid, electrolyte, or micronutrient balances when
on a conventionally accepted, normal diet. Patients with SBS are highly prone to malnutrition,
diarrhea, dehydration, and an inability to maintain weight due to the reduced intestinal capacity
to absorb macronutrients, water, and electrolytes.

Major small intestinal resection resulting in SBS often requires long-term parenteral nutrition
with intravenous fluids (PN/L.V.) support due to severe malabsorption of nutrients and fluids.
Although PN/L.V. support is life-saving in patients with intestinal failure, it is often associated
with life-threatening complications. Therefore, therapies to treat SBS and reduce PN/L.V.
dependence offer the potential to improve long-term survival and decrease complications
secondary to ongoing use of PN/L V. support. A reduction in the burden of parenteral support
may also result in clinically meaningful benefits such as an increase in the number of days off
of PN/LV. support per week, decreased nocturia and less interrupted sleep, reduced infusion
time per day, decreased stomal output or diarrhea, and reduced costs and resources associated
with managing patients dependent on PN/L.V. support.

Historically, clinical care of patients with short bowel syndrome (SBS) has mainly focused on
optimizing remnant intestinal function through dietary interventions, oral rehydration solutions,
anti-diarrheal and anti-secretory agents. Although surgical procedures such as bowel
lengthening surgery or intestinal transplantation have been suggested as potential treatments,
both options are associated with significant morbidity and mortality and are therefore
considered only in selected patients.

Page 2 of 15 2
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For treating patients with SBS, the FDA approved Zorbtive [somatropin (rDNA origin) for
mjection, NDA 021597] in 2003. In 2004 the FDA approved NutreStore [L-glutamine for oral
solution, NDA 021667] which should be administered as a cotherapy with Zorbtive together
with optimal management of short bowel syndrome, such as a specialized oral diet. Hence,
there continues to exist a substantial need for additional treatment options.

Proposed GATTEX Label: The GATTEX label has been revised to reflect updated patient
data resulting from the completion of the Phase 3 open-label extension study (CL0600-021).
Additional revisions have been made to incorporate study findings from the completed 2-year
Mouse Carcinogenicity study. Minor editorial revisions have also been incorporated into this
label version for consistency and accuracy.

REMS Modification: The GATTEX REMS includes an “Elements to Assure Safe Use
(ETASU)” component. The ETASU includes a Prescriber Education and Training Program
that incorporates the use of Prescriber Education Slides. As a result of the completion of the
Phase 3 open-label extension study (CL0600-021), revisions to 3 of the Prescriber Education
Slides have been made to reflect the increased numbers of patients receiving teduglutide and
duration of exposure, and details of adverse events. Specifically, 2 slides (slide numbers 7 and
11) have been revised to reflect additional patient numbers experiencing gastrointestinal polyps
and biliary events. One slide (slide number 9) has been revised to reflect updated information
for patients experiencing gastrointestinal obstruction.

(OIC)

this REMS modification was resubmitted
as an amendment to SE2 on February 10, 2014.

According to the sponsor, this REMS modification is to ensure the benefits of Gattex outweigh
the risks of fluid overload and increased absorption of concomitant oral medication described
in the labeling, NPS is proposing a REMS modification affecting the Communication Plan.

3. CMC/Device

NA

4. Nonclinical Pharmacology/Toxicology

Dr. Emmanuel Akinshola is the reviewer and Dr. Sushanta Chakder is the team leader for this
NDA and they concluded in the review that from a nonclinical standpoint, this NDA is
recommended for approval and the carcinogenicity findings in male mice should be included in
the labeling of Gattex. He has no recommendation on Phase 4 (Post-Marketing) Commitments,
Agreements, and/or Risk Management Steps.

Based on the Dr. Emmanuel Akinshola’s review, the Applicant submitted the final report of the
2-year carcinogenicity study by subcutaneous (SC) injection in CD-1 mice. The dose-selection
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was based on the pharmacokinetic endpoint (AUC ratio) of animal to human exposure, and was
concurred with by the Executive CAC.

In the 104-week SC carcinogenicity study in male and female CD-1 mice (80/sex/dose),
teduglutide was administered at dose levels of 0, 1.0, 3.5 or 12.5 mg/kg/day for (about 20, 70
and 250 times the recommended daily human dose of 0.05 mg/kg, respectively). Mice in the
control group received only the vehicle (phosphate buffer in water for injection). Treatment
with teduglutide significantly increased the incidence of papillary adenoma in the gallbladder
of male mice when compared to control mice (control, 0/66; low dose, 5/71; mid dose, 2/70;
high dose, 6/70). The incidence of Adenocarcinoma of the jejunum was also increased (4/68)
in male mice administered the high dose of 12.5 mg/kg/day. This is a rare tumor in CD-1 mice,
and was not observed in concurrent study control or ®@ historical control values (0/256).
No drug-related increased incidence of any neoplasms was observed in female mice.

5. Clinical Pharmacology/Biopharmaceutics

Dr. Lanyan Fang and Lin Zhou are the Clinical Pharmacology reviewers for this NDA and Dr.
Yow-Ming Wang is the Team Leader. They reviewed the NDA and concluded that from a
clinical pharmacology perspective, the information submitted to support this efficacy
supplement is acceptable provided that the applicant and the Agency come to a mutually
satisfactory agreement regarding the language in the package insert. They do not have
recommendation for post-marketing requirements for this submission. Please see Dr. Zhou’s
review dated on May 27, 2014 for detail.

6. Clinical Microbiology
NA
7. Clinical/Statistical- Efficacy

2-Year Extension Study CL0600-021

Study CL0600-021 was a 2-year open-label extension of pivotal Study CL0600-020 in which
88 subjects received Gattex 0.05 mg/kg/day. Ninety-seven percent (76/78) of subjects from
Study CL0600-020 elected to enroll in Study CL0600-021. The subject population in Study
CL0600-021 consisted of 3 groups: 37 subjects treated with Gattex during Study CL0600-020
(“TED/TED” group), 39 subjects treated with placebo during Study CL0600-020 (“PBO/TED”
group), and an additional 12 untreated subjects (“NT/TED” group) who had been optimized
and stabilized but not randomized in Study CL0600-020 because of closed enrollment.

There continued to be evidence of increased response to treatment over time in all 3 groups
exposed to Gattex in Study CL0600-021 in terms of PN/L.V. volume reduction, gaining
additional days off PN/L.V. support per week, and achieving weaning off of parenteral support.
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Overall, 30 of 43 subjects who received Gattex in Study CL0600-020 and who continued
Gattex treatment in Study CL0600-021 completed a total of 30 months of treatment with
Gattex. Of these, 28 subjects (93%) achieved a 20% or greater reduction of parenteral support.
Of responders in Study CL0600-020 who completed Study CL0600-021, 96% (21/22)
sustained their response to Gattex after an additional 2 years of continuous treatment. The
mean reduction in PN/LV. (n = 30) was 7.55 L/week (a 65.6% reduction from baseline). Ten
subjects in the TED/TED group were weaned off their PN/L.V. support while receiving Gattex
treatment for 30 months. Subjects were maintained on Gattex even if no longer requiring
PN/LV. support. These 10 subjects had required PN/L.V. support for 1.2 to 15.5 years, and
prior to treatment with Gattex they had required between 3.5 and 13.4 L/week of PN/L.V.
support. At the end of study, 21 (70%), 18 (60%) and 18 (60%) of the 30 completers achieved
a reduction of 1, 2, or 3 days per week in PN/L.V. support, respectively.

Of the 39 subjects who entered Study CL0600-021 after receiving placebo in Study CL0600-
020, 29 completed 24 months of treatment with Gattex. The mean reduction in PN/L.V. volume
was 3.11 L/week (an additional 28.3% reduction) from the start of Study CL0600-021. Sixteen
(55.2%) of the 29 completers achieved a 20% or greater reduction of parenteral support. At the
end of the study, 14 (48.3%), 7 (21.4%) and 5 (17.2%) achieved a reduction of 1, 2, or 3 days
per week in PN/LV. support, respectively. Two subjects in the PBO/TED group were weaned
off their PN/L.V. support while receiving Gattex in Study CL0600-021.

Of the 12 subjects entering Study CL0600-021 directly, 6 completed 24 months of treatment
with Gattex. The mean reduction in PN/L.V. volume was 4.0 L/week (39.4% reduction from
baseline — the start of Study CL0600-021) and 4 of the 6 completers (66.7%) achieved a 20%
or greater reduction of parenteral support. At the end of the study, 3 (50%), 2 (33%) and 2
(33%) achieved a reduction of 1, 2, or 3 days per week in PN/L.V. support, respectively. One
subject in the NT/TED group was weaned off their PN/L.V. support while receiving Gattex in
Study CL0600-021.

In conclusion, in extension Study CL0600-021, all groups of subjects (TED/TED, PBO/TED,
and NT/TED) demonstrated a response to Gattex. The response to long-term treatment with
Gattex 0.05 mg/kg/day was maintained in subjects initially treated with Gattex in Study
CL0600-020 (TED/TED group), and with further mean reductions in PN/L.V. volume relative
to baseline over time and fewer days of weekly PN/L.V. required, even after an extended period
of treatment with Gattex, including demonstration of complete weaning of parenteral support.
Of 30 subjects who completed 30 months of treatment with Gattex, 28 (93%) achieved a 20%
or greater reduction in parenteral support, resulting in a PN/I.V. volume reduction of

7.55 L/week, corresponding to a mean reduction of approximately 65.6% from baseline.
PN/L.V. frequency was reduced by at least 1 day per week in 21 of 30 subjects (70%) who
completed 30 months of treatment. Of the 22 responders in Study CL0600-020 who completed
Study CL0600-021, 21 (96%) sustained their response to Gattex after a further 2 years of
continuous treatment, demonstrating the durability of the effect of Gattex. Efficacy was also
observed in subjects who initiated treatment with Gattex in Study CL0600-021 (PBO/TED and
NT/TED groups). Subgroup analyses showed a range of absolute and percent reductions in
PN/LV. volume across all subgroups. Overall, 13 of 88 subjects (14.8%) were completely
weaned off PN/L.V. support (ie, achieved complete enteral autonomy) during Study CL0600-
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021. Including the 2 subjects weaned in Study CL0600-004 and the subject weaned after 1 year
of treatment in Study CL0600-005, a total of 16 subjects who received Gattex 0.05 mg/kg/day
achieved complete enteral autonomy across the SBS clinical program. The responses to
treatment with Gattex were accompanied by an increase in mean plasma citrulline level,
indicating increased enterocyte mass.

In summary, those data from long term extension studies support efficacy conclusions from
Study 004 and Study 020.

8. Safety

Overall, 65 of 88 subjects who received long-term treatment with teduglutide 0.05 mg/kg/day
completed this extension study. No new unexpected safety signals were identified beyond
those identified in the CL0600-021 Interim Report (June 2011) and reviewed during the
original NDA review. Subjects who completed the study and experienced reductions in PN/LV.
support maintained their nutritional status as evidenced by stable or improved mean albumin,
electrolyte (calcium, magnesium, and phosphate), BUN, and creatinine levels, and weight at
Month 24 compared with baseline.

SBS patients are prone to Gl-related events, dehydration, fever, and an inability to maintain
weight. In addition, PN/L.V. is associated with complications such as sepsis, blood clots, and
liver damage. In addition, the underlying etiology and/or comorbidities of SBS may have
contributed to certain adverse events that were observed in the study.

e Of the 88 subjects enrolled, all received at least 1 dose of study drug. Eighty-four
subjects (95.5%) experienced at least 1 TEAE during the study. Most subjects (79/88
[89.8%]) had TEAESs considered by the investigator to be unrelated to treatment with
the study drug.

e Fifteen subjects (17.0%), 12 of whom were in the NT, PBO/TED group, experienced
TEAE:s that led to study discontinuation. One additional subject discontinued study due
to weight loss that started in the previous study (CL0600-020) and was not considered
treatment-emergent in Study CL0600-021.

e There were 3 deaths in the study:
1. Subject 0155-1009 - metastatic adenocarcinoma
2. Subject 0138-1011 - non-small cell lung cancer

3. Subject 0219-1004 — sepsis
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One subject (0138-1002) in the TED/TED group was diagnosed with squamous cell
lung carcinoma approximately 2 years after starting teduglutide. The event was still
ongoing as of the last follow-up.

As expected based on previous evidence, TEAEs were mainly of GI origin, including
abdominal pain (30/88 subjects [34.1%]) and nausea (17/88 subjects [19.3%)]).

Liver disease is a co-morbidity associated with PN/L V. treatment. Therefore it is
notable that mean liver enzyme values either showed improvement or evidence that
there was no further progression of liver disease, with mean decreases from baseline in
alkaline phosphatase (ALP), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and bilirubin levels observed at most evaluations. In addition
liver function tests were observed for subjects who experienced a 50% or greater
reduction in PN/L.V. from baseline at Month 24. In this subset of subjects (n = 30), all
mean liver enzymes declined by Month 1 (most after the first 2 weeks).

Mean albumin levels were constant throughout the study, indicating conserved
nutritional status of study subjects in the setting of moderate to clinically significant
reductions in PN/L.V. support.

Kidney disease is also a comorbidity of PN/L.V. treatment. Similar to what was seen
with liver enzymes, there were no clinically meaningful mean changes from baseline in
kidney function tests. Five subjects had elevations in serum creatinine levels reported as
TEAEs, which were mild or moderate and considered unrelated to treatment by the
investigator. Two cases of renal failure (one acute and one chronic) were reported that
were not considered related to study drug by the investigator.

No clinically meaningful differences in vital signs or physical examinations were
observed during the study period.

There were no relevant changes from baseline in mean weight. For the NT, PBO/TED
group, mean (£ SD) weight was 62.17 &+ 13.11 kg at baseline and 61.65 +14.43 kg at
the last dosing visit. For the TED/TED group, mean (= SD) weight and BMI were
62.65 +12.10 kg and 22.33 + 3.25 kg/m2, respectively, at baseline and 62.39 + 13.95
kg and 22.16 + 3.59 kg/m2, respectively, at the last dosing visit.

One subject had an ECG abnormality that was considered clinically significant, ie,
ongoing (not treatment-emergent) T-wave amplitude flattening, which was mild and
judged not to be drug related by the investigator. No action was taken, and the
abnormality continued. No other abnormal, clinically significant laboratory
abnormalities were reported, and no ECG abnormality was reported as a TEAE or
TESAE.

A total of 50 subjects underwent 51 colonoscopies during or as follow-up for the study.
Gastrointestinal polyps were reported in a total of 9 subjects within or at the end of the
24-month treatment period with teduglutide. Of the 9 subjects with evidence of polyps,
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biopsy findings included reports of adenomas in 5 subjects. The polyps identified in the
remaining 4 subjects were either not classified, hyperplastic, or inflammatory.

Based on data from two trials in adults with SBS (a 6-month randomized placebo-
controlled trial, followed by a 24-month open-label trial), the incidence of anti-
teduglutide antibody was 3% (2/60) at Month 3, 18% (13/74) at Month 6, 25% (18/71)
at Month 12, 31% (10/32) at Month 24 and 48% (14/29) at Month 30 in subjects who
received subcutaneous administration of 0.05 mg/kg GATTEX once daily. The anti-
teduglutide antibodies were cross-reactive to native glucagon-like peptide (GLP-2) in 5
of the 6 subjects (83%) who had anti-teduglutide antibodies. Anti-teduglutide
antibodies appear to have no impact on short term (up to 2.5 years) efficacy and safety
although the long-term impact is unknown.

In the same two trials, a total of 36 subjects were tested for neutralizing antibodies: 9 of
these subjects had no neutralizing antibodies, and the remaining 27 subjects had no
detectable neutralizing antibodies.

Immunogenicity assay results are highly dependent on the sensitivity and specificity of
the assay and may be influenced by several factors such as: assay methodology, sample
handling, timing of sample collection, concomitant medication, and underlying
diseases. For these reasons, comparison of the incidence of antibodies to GATTEX
with the incidence of antibodies to other products may be misleading.

Safety and Tolerability Summary and Conclusions

In conclusion, teduglutide administered once daily by SC injection at a dose of 0.05 mg/kg
body weight is safe for use in accordance with the modified label for the treatment of adult
patients with SBS.

In the assessment of safety in the teduglutide development program the majority of adverse
events was GI in origin. This is not unexpected considering these are the same complications
often seen in study populations of SBS subjects and Crohn’s disease. In addition, considering
the direct intenstinotrophic actions of teduglutide, these GI adverse events most likely
represent the mechanism of action and pharmacologic/treatment effect of teduglutide. The
potential risk of carcinogenesis in regard to teduglutide as an intestinal growth factor needs to
be considered and a closely monitoring this potential risk is needed. Nonclinical models have
suggested that when pre-existing conditions and/or malignancies are present, GLP-2 analogs
such as teduglutide may promote tumor growth. No new safety signal is identified with this
new supplement NDA submission. These potential risks of teduglutide are considered
acceptable and manageable considering the high unmet need in the orphan condition of SBS
with intestinal failure.

9. Advisory Committee Meeting

NA
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10. Pediatrics

This drug has not yet been studied in children.

11. Other Relevant Regulatory Issues

We consulted Pediatric and Maternal Health Staff-Maternal Health Team (PMHS-MHT) on
March 10, 2014 to revise and update the pregnancy and nursing mothers subsections of Gattex
labeling.

PMHS-MHT concluded that a pregnancy category B is the appropriate classification for Gattex
labeling since animal reproduction studies failed to demonstrate a risk to the fetus and there are
no adequate and well-controlled studies in pregnant women. Additionally, a literature search
revealed no human pregnancy data with the use of this product. The pregnancy subsection of
Gattex labeling was structured in the spirit of the proposed PLLR, while complying with the
current pregnancy labeling regulations (see 21 CFR 201.57(¢)(9)(i). Minor editorial revisions
were made to the nursing mothers subsection of Gattex labeling for consistency with language
in the proposed PLLR, while complying with the current nursing mothers pregnancy labeling
regulations (see 21 CFR 201.57(c)(9)(iii). I concurred with the recommendations.

PMR/PMC

FDA has determined that the sponsor is required to conduct the following as a PMR based on
approval letter dated on December 21, 2012:

1978-1 A prospective, multi-center, long-term, observational, registry study, of short bowel
syndrome patients treated with teduglutide in a routine clinical setting, to assess the long-term
safety of teduglutide. Design the study around a testable hypothesis to rule out a clinically
meaningful increase in colorectal cancer risk above an estimated background risk in a suitable
comparator. Select and justify the choice of appropriate comparator population(s) and
corresponding background rate(s) relative to teduglutide-exposed patients. Provide sample
sizes and effect sizes that can be ruled out under various enrollment target scenarios and loss to
follow-up assumptions. The study’s primary outcome should be colorectal cancer, and
secondary outcomes should include other malignancies, colorectal polyps, bowel obstruction,
pancreatic and biliary disease, heart failure, and long-term effectiveness. Patients should be
enrolled over an initial 5-year period and then followed for a period of at least 10 years from
the time of enrollment. Progress updates of registry patient accrual and a demographic
summary should be provided annually. Registry safety data should be provided in periodic
safety reports. The study is currently on going according to the following timeline.

Final Protocol Submission: 09/13
Study Completion: 12/29
Final Report Submission: 06/31
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Cross Discipline Team Leader Review
NDA 203441 SE-2

One postmarketing commitments as following:
1978-2 Elemental impurities specifications will be expanded to include limits and testing for
all metals, as recommended in USP <232>.

The timetable the sponsor submitted on December 18, 2012, states that the sponsor will
implement these specifications by March 31, 2013; submitted as a CBE-30 supplement.

On March 27, 2013, the sponsor submitted final drug substance specifications, methods, and
justification to reflect the analysis of the metals listed in USP <232>. Accordingly, this
submission fulfills the Post Approval Commitment 1978-2 as outlined in the Approval letter.

Postmarket Risk Evaluation and Mitigation Strategies

The GATTEX REMS includes an “Elements to Assure Safe Use (ETASU)” component. The
ETASU includes a Prescriber Education and Training Program that incorporates the use of
Prescriber Education Slides. As a result of the completion of the Phase 3 open-label extension
study (CL0600-021) and the completed clinical pharmacology study (TED-C10-004), revisions
to 3 of the Prescriber Education Slides have been made to reflect the increased numbers of
patients receiving teduglutide and duration of exposure, and details of adverse events.
Specifically, 2 slides (slide numbers 7 and 11) have been revised to reflect additional patient
numbers experiencing gastrointestinal polyps and biliary events. One slide (slide number 9) has
been revised to reflect updated information for patients experiencing gastrointestinal
obstruction (see below for details). Those changes are acceptable.

Slide #7
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Reference ID: 3530371



Cross Discipline Team Leader Review
NDA 203441 SE-2

Slide #9

Slide #11
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Cross Discipline Team Leader Review
NDA 203441 SE-2

REMS Modification Submission on December 6, 2013 and resubmitted on 2/10/14 as an
amendment of SE2

On December 6, 2013, the sponsor submitted a new supplement: proposed REMS modification
and resubmitted on February 10, 2014 as an amendment of supplement 2 that included the
following proposed REMS modifications:

REMS Goal:

REMS Elements

e Elements to Assure Safe Use (ETASU):
o Revised Prescriber Education Slide Deck to update 3 slides based on the
completion of a Phase 3 open-label extension study and clinical pharmacology
study.
o Added the following statement to the ETASU under healthcare prescriber
training: “Retraining will be made available to prescribers who have not written

a prescription for Gattex within 12 months of completing REMS training”.

Page 12 of 15 12
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Cross Discipline Team Leader Review
NDA 203441 SE-2

The first assessment report for Gattex was submitted by the Sponsor on December 17,

2013. A review by DRISK of the 1 year REMS assessment report, covering the period
December 21, 2012 to October 21, 2013, concluded that the REMS was not fully meeting all of
its goals. Results from the patient survey indicated that improvements to understanding of key
risk messages were needed. Patients were generally able to correctly identify the risk of
potential cancerous growth, need for colon polyp removal before treatment initiation, need for
regular colon exam, and symptoms of obstruction and possible gallbladder or pancreatic
inflammation with Gattex. Patients however, were less able to correctly identify bowel
obstruction and gall bladder/pancreatic disorders that can be associated with Gattex.

DRISK provided comments to the Sponsor on March 4, 2014, requesting that they provide a
plan to address the deficiencies found in the patient survey. The Sponsor provided a response
to DRISK comments on April 11, 2014 with a plan to revise low scoring questions in the
patient survey and utilize their existing patient outreach infrastructure to reinforce key risk
messages in the Medication Guide and Patient and Caregiver Counseling Guide. These
activities are conducted by the Sponsor outside of the REMS.

Upon review of the approved Gattex REMS Patient and Caregiver Counseling Guide, DRISK
determined that the tool was identical to the Medication Guide. Therefore, DRISK
recommended modification to the tool to focus the messages to the Gattex REMS key risk
messages. Formatting changes are also proposed to improve readability. I concurred with the
recommendations. Those recommendations sent to the sponsor on June 2" 2014.

12. Labeling

Based on the safety results reported in this NDA supplement, labeling will be updated as
following on the safety and efficacy sections.

Page 13 of 15 13
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Cross Discipline Team Leader Review
NDA 203441 SE-2

Fluid Overload. There is no change from original NDA assessment.

Concomitant Oral Medication. There is no change from original NDA assessment.

Study 2 under Section 14 will be updated as following per team recommendation and the
sponsor agreed.

Other sections throughout the labeling are updated according to the updated information
include section of Immunogenicity. I concur with labeling recommendations provided by the
review team.

13. Recommendations/Risk Benefit Assessment

e Recommended Regulatory Action

I recommend that NDA 203441 SE-2 for Teduglutide (rDNA origin)/ GATTEX® be
approved for the revised label.

e Recommendation for other Postmarketing Requirements and Commitments
I do not have any new recommendation for Postmarketing Requirements and Commitments

e Recommended Comments to Applicant

None.
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NDA/BLA Number: 203441
Drug Name: Gattex (teduglutide) NDA/BLA Type: supplement

On initial overview of the NDA/BLA application for filing:

CLINICAL FILING CHECKLIST FOR NDA/BLA or Supplement

Applicant: 0074

Stamp Date: 8/28/13

\ Content Parameter | Yes | No | NA|  Comment
FORMAT/ORGANIZATION/LEGIBILITY
1. | Identify the general format that has been used for this X
application, e.g. electronic CTD.
2. | On its face, is the clinical section organized in a mannerto | x
allow substantive review to begin?
3. | Is the clinical section indexed (using a table of contents) X
and paginated in a manner to allow substantive review to
begin?
4. | For an electronic submission, is it possible to navigate the X
application in order to allow a substantive review to begin
(e.g., are the bookmarks adequate)?
5. | Are all documents submitted in English or are English X
translations provided when necessary?
6. | Is the clinical section legible so that substantive review can | x
begin?
LABELING
7. | Has the applicant submitted the design of the development | x
package and draft labeling in electronic format consistent
with current regulation, divisional, and Center policies?
SUMMARIES
8. | Has the applicant submitted all the required discipline X under Module 2.5
summaries (i.e., Module 2 summaries)? Clinical overview
9. | Has the applicant submitted the integrated summary of Include in Module 2.5
safety (I1SS)? Clinical overview
10.| Has the applicant submitted the integrated summary of Include in Module 2.5
efficacy (ISE)? Clinical overview
11.| Has the applicant submitted a benefit-risk analysis for the X
product?
12.| Indicate if the Application is a 505(b)(1) or a 505(b)(2). If 505(b)(1)
Application is a 505(0b)(2) and if appropriate, what is the
reference drug?
DOSE
13.| If needed, has the applicant made an appropriate attempt to
determine the correct dosage and schedule for this product
(i.e., appropriately designed dose-ranging studies)?
Study Number:
Study Title:
Sample Size: Arms:
Location in submission:
EFFICACY
14.| Do there appear to be the requisite number of adequate and Updated “A Long-
well-controlled studies in the application? term, Open-label
Pivotal Study #1 Study W'Fh
Indication: Teduglutide for
' Subjects with
Parenteral Nutrition

File name: 5_Clinical Filing Checklist for NDA_BLA or Supplement 010908
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CLINICAL FILING CHECKLIST FOR NDA/BLA or Supplement

Content Parameter

Yes

No

NA

Comment

Pivotal Study #2
Indication:

Dependent Short
Bowel Syndrome
(CL0600-021)”

15.

Do all pivotal efficacy studies appear to be adequate and
well-controlled within current divisional policies (or to the
extent agreed to previously with the applicant by the
Division) for approvability of this product based on
proposed draft labeling?

16.

Do the endpoints in the pivotal studies conform to previous
Agency commitments/agreements? Indicate if there were
not previous Agency agreements regarding
primary/secondary endpoints.

17.

Has the application submitted a rationale for assuming the
applicability of foreign data to U.S. population/practice of
medicine in the submission?

SA

FETY

18.

Has the applicant presented the safety data in a manner
consistent with Center guidelines and/or in a manner
previously requested by the Division?

19.

Has the applicant submitted adequate information to assess
the arythmogenic potential of the product (e.g., QT interval
studies, if needed)?

20.

Has the applicant presented a safety assessment based on all
current worldwide knowledge regarding this product?

21.

For chronically administered drugs, have an adequate
number of patients (based on ICH guidelines for exposure®)
been exposed at the dose (or dose range) believed to be
efficacious?

22.

For drugs not chronically administered (intermittent or
short course), have the requisite number of patients been
exposed as requested by the Division?

23.

Has the applicant submitted the coding dictionary® used for
mapping investigator verbatim terms to preferred terms?

24,

Has the applicant adequately evaluated the safety issues that
are known to occur with the drugs in the class to which the
new drug belongs?

25.

Have narrative summaries been submitted for all deaths and
adverse dropouts (and serious adverse events if requested
by the Division)?

OTHER STUDIES

26.

| Has the applicant submitted all special studies/data

| x

! For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose

ran

ge believed to be efficacious.

% The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions

(ve

rbatim -> preferred and preferred -> verbatim).
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CLINICAL FILING CHECKLIST FOR NDA/BLA or Supplement

Content Parameter

Yes

No

NA

Comment

requested by the Division during pre-submission
discussions?

217.

For Rx-to-OTC switch and direct-to-OTC applications, are
the necessary consumer behavioral studies included (e.g.,
label comprehension, self selection and/or actual use)?

PEDIATRIC USE

28.

Has the applicant submitted the pediatric assessment, or
provided documentation for a waiver and/or deferral?

ABUSE LIABILITY

29.

If relevant, has the applicant submitted information to
assess the abuse liability of the product?

FOREIGN STUDIES

30.

Has the applicant submitted a rationale for assuming the
applicability of foreign data in the submission to the U.S.
population?

DATASETS

31.

Has the applicant submitted datasets in a format to allow
reasonable review of the patient data?

Will ask to provide in
the 74 days letter by
Stat reviewer

32.

Has the applicant submitted datasets in the format agreed to
previously by the Division?

33.

Avre all datasets for pivotal efficacy studies available and
complete for all indications requested?

34.

Avre all datasets to support the critical safety analyses
available and complete?

35.

For the major derived or composite endpoints, are all of the
raw data needed to derive these endpoints included?

CASE REPORT FORMS

36.

Has the applicant submitted all required Case Report Forms
in a legible format (deaths, serious adverse events, and
adverse dropouts)?

37.

Has the applicant submitted all additional Case Report
Forms (beyond deaths, serious adverse events, and adverse
drop-outs) as previously requested by the Division?

FINANCIAL DISCLOSURE

38.

Has the applicant submitted the required Financial
Disclosure information?

GOOD CLINICAL PRACTICE

39.

Is there a statement of Good Clinical Practice; that all
clinical studies were conducted under the supervision of an
IRB and with adequate informed consent procedures?

IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? __yes

If the Application is not fileable from the clinical perspective, state the reasons and provide
comments to be sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.
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Reviewing Medical Officer Date
Ruyi He 10/17/13
Clinical Team Leader Date
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1. DEPARTMENT OF HEALTH AND HUMAN SERVICES

PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

PHARMACOLOGY/TOXICOLOGY NDA/BLA REVIEW AND EVALUATION

Application number:
Supporting document/s:
Applicant’s letter date:
CDER stamp date:
Product:

Indication:

Applicant:

Review Division:

Reviewer:
Supervisor/Team Leader:
Division Director:

Project Manager:

Disclaimer

203441

113

August 28, 2013

August 28, 2013

Gattex® (Teduglutide)

Short Bowel Syndrome (SBS)
NPS Pharmaceuticals

Division of Gastroenterology and Inborn Errors
Products (DGIEP)

B. Emmanuel Akinshola, Ph.D.
Sushanta K. Chakder, Ph.D.
Donna Griebel, M.D.

Matthew C. Scherer, MBA.

Except as specifically identified, all data and information discussed below and

necessary for approval of NDA 203441 are owned by NPS Pharmaceuticals or are data

for which NPS Pharmaceuticals has obtained a written right of reference.
Any information or data necessary for approval of NDA 203441 that NPS

Pharmaceuticals does not own or have a written right to reference constitutes one of the
following: (1) published literature, or (2) a prior FDA finding of safety or effectiveness for
a listed drug, as reflected in the drug’s approved labeling. Any data or information

described or referenced below from reviews or publicly available summaries of a

previously approved application is for descriptive purposes only and is not relied upon
for approval of NDA 203441.
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NDA 203441 Reviewer: Babatunde Emmanuel Akinshola

Executive Summary
1.1  Introduction

Teduglutide is a 33 amino acid recombinant peptide analog of glucagon-like peptide-2
produced recombinantly in E. coli. Teduglutide differs from its natural analog (glucagon)
by a single amino acid substitution of alanine for glycine at the second position of the N-
terminus to provide resistance from in vivo degradation by dipeptidyl protease-IV (DPP-
IV), thereby extending its half-life.

Teduglutide has been shown to promote the repair and normal growth of the intestine
by increasing villus height and crypt depth of the intestinal epithelium, resulting in
enhanced absorptive capacity of the intestine as demonstrated by greater absorption of
fluids, electrolytes and nutrients, reduced fecal fluid loss, and diminished diarrhea. In
addition, teduglutide accelerates intestinal adaptation, increases nutrient transporter
activity, enhances barrier function in the small intestine and decreases intestinal
inflammation. Teduglutide (Gattex for Injection) is approved for the treatment of adult
patients with short bowel syndrome who are dependent on parenteral support. In the
current prior approval supplement, the Applicant submitted the final report of the 2-year
subcutaneous (SC) carcinogenicity study in CD-1 mice with proposed labeling changes.

1.2  Brief Discussion of Nonclinical Findings

The Applicant submitted the final report of the 2-year carcinogenicity study by
subcutaneous (SC) injection in CD-1 mice. The dose-selection was based on the
pharmacokinetic endpoint (AUC ratio) of animal to human exposure, and was concurred
with by the Executive CAC.).

In the 104-week SC carcinogenicity study in male and female CD-1 mice (80/sex/dose),
teduglutide was administered at dose levels of 0, 1.0, 3.5 or 12.5 mg/kg/day for (about
20, 70 and 250 times the recommended daily human dose of 0.05 mg/kg, respectively).
Mice in the control group received only the vehicle (phosphate buffer in water for
injection). Treatment with teduglutide significantly increased the incidence of papillary
adenoma in the gallbladder of male mice when compared to control mice (control, 0/66;
low dose, 5/71; mid dose, 2/70; high dose, 6/70). The incidence of Adenocarcinoma of
the jejunum was also increased (4/68) in male mice administered the high dose of 12.5
mg/kg/day. This is a rare tumor in CD-1 mice, and was not observed in concurrent study
control or @@ historical control values (0/256). No drug-related increased
incidence of any neoplasms was observed in female mice.

1.3 Recommendations
1.3.1 Approvability

From a nonclinical standpoint, the NDA supplement is recommended for approval. The
carcinogenicity findings in male mice should be included in the labeling of Gattex.
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1.3.2 Additional Non Clinical Recommendations
None

1.3.3 Labeling

Applicant’s Version:

®@

Evaluation: The format is in accordance with 21CFR 201.57(c)(14)(i) 13.1. However,
the text should be modified as proposed below to reflect the findings of the mice
carcinogenicity study.

Recommended version: In a 2-year carcinogenicity study in Crl:CD1(ICR) mice at
subcutaneous doses of 1, 3.5 and 12.5 mg/kg/day (about 20, 70 and 250 times the
recommended daily human dose of 0.05 mg/kg, respectively), teduglutide caused a
significant increase in papillary adenomas in the gall bladder; it also caused
adenocarcinomas in the jejunum in male mice at the high dose of 12.5 mg/kg/day
(about 250 times the recommended human dose).

2 Drug Information
21 Drug

CAS Registry Number: 197922-42-2

Generic Name: Teduglutide

Code Name: ALX-0600

Chemical Name: L-histidyl-L-glycyl-L-aspartyl-L-glycyl-L-seryl-L-phenylalanyl-L-sery-L-
aspartyl-L-glutamyl-L-methionyl-L-asparaginyl-L-threonyl-L-isoleucyl-L-leucyl-L-aspart