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Attachment B:  Sample PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package.  
 

 
PMR/PMC Description: 1915-4 Develop and validate sensitive, and precise assays for the detection of 

anti-linaclotide antibodies, including IgM, IgG and IgA, that may be present 
in the serum at the time of patient sampling. A summary of the validation 
exercise including supporting data, a summary of the development data 
supporting assay suitability for parameters not assessed in the validation 
exercise, and the assay SOP will be provided to FDA 

 
PMR/PMC Schedule Milestones: Final protocol Submission Date:        
 Study/Clinical trial Completion Date:        
 Final Report Submission Date:  September 2014 
 Other:        MM/DD/YYYY
 
1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 

pre-approval requirement. Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 

Because LINZESS has very limited systemic absorption and is a very small 14 amino acid peptide, 
the applicant argued the product was unlikely to cause an immunogenic reaction. While the 
applicant's rationale is understandable, the immunogenicity consult has concluded that the 
development of anti-LINZESS antibodies in patients should be assessed. Although LINZESS is a 
small peptide, it contains three disulfide bonds that result in a more rigid tertiary structure than is 
typical for a 14 amino acid peptide. The extensive disulfide bridging in LINZESS renders the 
product more immunogenic than other 14 amino acid peptides. The agency has determined an 
analysis of spontaneous postmarketing adverse events reported under subsection 505(k)(1) of the 
FDCA will not be sufficient to assess known serious risks of immune-mediated reactions or to 
identify unknown serious risks of the development of anti-drug antibodies that may cross react with 
endogenous guanylin peptide family members and lead to deficiency syndromes. The risk that 
patients will develop clinically important levels of anti-drug antibodies that cross-react with 
endogenous guanylin peptide family members is theoretical. Therefore the immunogenicity consult 
has agreed that it is appropriate for immunogenic trials to be carried out post-marketing. This PMR 
will be for development of the assay for detection of anti-Linaclotide antibodies in patients in a 
separate clinical trial.   
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2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”  

3. If the study/clinical trial is a PMR, check the applicable regulation.   
If not a PMR, skip to 4. 

- Which regulation? 

 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk   

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

 

Please see the response to #1 above. Immunogenicity is normally assessed in the pre-market setting 
on a subset of samples taken from patients during the clinical development program. However, 
because of the limited systemic absorption of LINZESS, the applicant did not perform 
immunogencity studies prior to approval. The develop of antibodies is theoretical and may be 
conducted post-approval. The goal of this PMR is to develop an appropriate and validated assay that 
will detect anti-LINZESS antibodies, including IgM, IgG, and IgA.  
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4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

Assay development for the detection of anti-LINZESS antibodies.  

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 

Continuation of Question 4 
 

 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

Develop and validate sensitive, and precise assays for the detection of anti-linaclotide 
antibodies, including IgM, IgG and IgA, that may be present in the serum at the time of patient 
sampling.   
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5. Is the PMR/PMC clear, feasible, and appropriate? 

         Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 

safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.  
 
_______________________________________ 
(signature line for BLAs) 
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Attachment B:  Sample PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package.  
 

 
PMR/PMC Description: 1915-6 To conduct a clinical trial in adults to assess development of anti-drug 

antibody (ADA) response in patient samples. Validated assays capable of 
sensitively detecting ADA responses that may be present at the time of patient 
sampling, developed under PMR 1915-4, will be used.  Sampling will occur at 
0, 2-weeks, 1, 3, 6 and 12 months.   Immunogenicity rates and individual 
patient titers will be evaluated.   Adverse events will be collected.      

 
PMR/PMC Schedule Milestones: Final protocol Submission Date:  November 2013 
 Study/Clinical trial Completion Date:  March 2018   
 Final Report Submission Date:  December 2018  
 Other:        MM/DD/YYYY
 
1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 

pre-approval requirement. Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 

Because LINZESS has very limited systemic absorption and is a very small 14 amino acid peptide, 
the applicant argued the product was unlikely to cause an immunogenic reaction. While the 
applicant's rationale is understandable, the immunogenicity consult has concluded that the 
development of anti-LINZESS antibodies in patients should be assessed. Although LINZESS is a 
small peptide, it contains three disulfide bonds that result in a more rigid tertiary structure than is 
typical for a 14 amino acid peptide. The extensive disulfide bridging in LINZESS renders the 
product more immunogenic than other 14 amino acid peptides. The agency has determined an 
analysis of spontaneous postmarketing adverse events reported under subsection 505(k)(1) of the 
FDCA will not be sufficient to assess known serious risks of immune-mediated reactions or to 
identify unknown serious risks of the development of anti-drug antibodies that may cross react with 
endogenous guanylin peptide family members and lead to deficiency syndromes. The risk that 
patients will develop clinically important levels of anti-drug antibodies that cross-react with 
endogenous guanylin peptide family members is theoretical. Therefore the immunogenicity consult 
has agreed that it is appropriate for immunogenic trials to be carried out post-marketing after the 
development of an appropriate assay.  
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2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”  

3. If the study/clinical trial is a PMR, check the applicable regulation.   
If not a PMR, skip to 4. 

- Which regulation? 

 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk   

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

 

Please see the response to #1 above. Immunogenicity is normally assessed in the pre-market setting 
on a subset of samples taken from patients during the clinical development program. However, 
because of the limited systemic absorption of LINZESS, the applicant did not perform 
immunogencity studies prior to approval. The develop of antibodies is theoretical and may be 
conducted post-approval. The goal is to definitely determine if patients will develop antibodies with 
LINZESS treatment and if, so what are the clinical manifestations of antibody development.  
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4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

A clinical trial in adults to assess development of anti-drug antibody (ADA) response in patient 
samples. Validated assays capable of sensitively detecting ADA responses that may be present at 
the time of patient sampling, developed under PMR 1915-4, will be used.  Sampling will occur at 0, 
2-weeks, 1, 3, 6 and 12 months.   Immunogenicity rates and individual patient titers will be 
evaluated.   Adverse events will be collected.  

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 

Continuation of Question 4 
 

 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

A clinical trial in adults to assess development of anti-drug antibody (ADA) response in patient 
samples. Validated assays capable of sensitively detecting ADA responses that may be present 
at the time of patient sampling, will be used.  Sampling will occur at 0, 2-weeks, 1, 3, 6 and 12 
months.   Immunogenicity rates and individual patient titers will be evaluated.   Adverse events 
will be collected.   
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5. Is the PMR/PMC clear, feasible, and appropriate? 

         Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 

safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.  
 
_______________________________________ 
(signature line for BLAs) 
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Highlights (HL) 

GENERAL FORMAT  

1. Highlights (HL) must be in two-column format, with ½ inch margins on all sides and in a 
minimum of 8-point font.  

Comment:        

2. The length of HL must be less than or equal to one-half page (the HL Boxed Warning does not 
count against the one-half page requirement) unless a waiver has been is granted in a previous 
submission (i.e., the application being reviewed is an efficacy supplement).   

Instructions to complete this item:  If the length of the HL is less than or equal to one-half page 
then select “YES” in the drop-down menu because this item meets the requirement.  However, if 
HL is longer than one-half page:  

 For the Filing Period for RPMs) 

 For efficacy supplements:  If a waiver was previously granted, select “YES” in the drop-
down menu because this item meets the requirement.   

 For NDAs/BLAs and PLR conversions:  Select “NO” in the drop-down menu because this 
item does not meet the requirement (deficiency).  The RPM notifies the Cross-Discipline 
Team Leader (CDTL) of the excessive HL length and the CDTL determines if this 
deficiency is included in the 74-day or advice letter to the applicant. 

 For the End-of Cycle Period (for SEALD reviewers) 

 The SEALD reviewer documents (based on information received from the RPM) that a 
waiver has been previously granted or will be granted by the review division in the 
approval letter.  

Comment:        

3. All headings in HL must be presented in the center of a horizontal line, in UPPER-CASE letters 
and bolded. 

Comment:        

4. White space must be present before each major heading in HL. 

Comment:        

5. Each summarized statement in HL must reference the section(s) or subsection(s) of the Full 
Prescribing Information (FPI) that contains more detailed information. The preferred format is 
the numerical identifier in parenthesis [e.g., (1.1)] at the end of each information summary (e.g. 
end of each bullet). 

Comment:        

6. Section headings are presented in the following order in HL: 

Section Required/Optional 
 Highlights Heading Required 
 Highlights Limitation Statement  Required 
 Product Title  Required  
 Initial U.S. Approval  Required 
 Boxed Warning  Required if a Boxed Warning is in the FPI 
 Recent Major Changes  Required for only certain changes to PI*  

YES 

N/A 

YES 

YES 

YES 

YES 
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 Indications and Usage  Required 
 Dosage and Administration  Required 
 Dosage Forms and Strengths  Required 
 Contraindications  Required (if no contraindications must state “None.”) 
 Warnings and Precautions  Not required by regulation, but should be present 
 Adverse Reactions  Required 
 Drug Interactions  Optional 
 Use in Specific Populations  Optional 
 Patient Counseling Information Statement Required  
 Revision Date  Required 

* RMC only applies to the Boxed Warning, Indications and Usage, Dosage and Administration, Contraindications, 
and Warnings and Precautions sections. 

Comment:        

7. A horizontal line must separate HL and Table of Contents (TOC). 
Comment:        

 
HIGHLIGHTS DETAILS 
Highlights Heading 
8. At the beginning of HL, the following heading must be bolded and appear in all UPPER CASE 

letters: “HIGHLIGHTS OF PRESCRIBING INFORMATION”. 
Comment:        

 
Highlights Limitation Statement  
9. The bolded HL Limitation Statement must be on the line immediately beneath the HL heading 

and must state: “These highlights do not include all the information needed to use (insert 
name of drug product in UPPER CASE) safely and effectively. See full prescribing 
information for (insert name of drug product in UPPER CASE).”  

Comment:        

Product Title  

10. Product title in HL must be bolded.  

Comment:        

Initial U.S. Approval  

11. Initial U.S. Approval in HL must be placed immediately beneath the product title, bolded, and 
include the verbatim statement “Initial U.S. Approval:” followed by the 4-digit year. 

Comment:        

Boxed Warning  

12. All text must be bolded. 

Comment:        

13. Must have a centered heading in UPPER-CASE, containing the word “WARNING” (even if 
more than one Warning, the term, “WARNING” and not “WARNINGS” should be used) and 
other words to identify the subject of the Warning (e.g., “WARNING: SERIOUS 
INFECTIONS”). 

Comment:        

YES 

YES 

YES 

YES 

YES 

YES 

YES 
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14. Must always have the verbatim statement “See full prescribing information for complete boxed 
warning.” centered immediately beneath the heading. 

Comment:        

15. Must be limited in length to 20 lines (this does not include the heading and statement “See full 
prescribing information for complete boxed warning.”) 

Comment:        

16. Use sentence case for summary (combination of uppercase and lowercase letters typical of that 
used in a sentence). 

Comment:        

 

Recent Major Changes (RMC)  

17. Pertains to only the following five sections of the FPI: Boxed Warning, Indications and Usage, 
Dosage and Administration, Contraindications, and Warnings and Precautions. 

Comment:        

18. Must be listed in the same order in HL as they appear in FPI. 

Comment:        

19. Includes heading(s) and, if appropriate, subheading(s) of labeling section(s) affected by the 
recent major change, together with each section’s identifying number and date (month/year 
format) on which the change was incorporated in the PI (supplement approval date). For 
example, “Dosage and Administration, Coronary Stenting (2.2) --- 3/2012”.  

Comment:        

20. Must list changes for at least one year after the supplement is approved and must be removed at 
the first printing subsequent to one year (e.g., no listing should be one year older than revision 
date). 

Comment:        

Indications and Usage 

21. If a product belongs to an established pharmacologic class, the following statement is required in 
the Indications and Usage section of HL: [(Product) is a (name of class) indicated for 
(indication)].”  

Comment:        

Dosage Forms and Strengths 

22. For a product that has several dosage forms, bulleted subheadings (e.g., capsules, tablets, 
injection, suspension) or tabular presentations of information is used. 

Comment:        

Contraindications 

23. All contraindications listed in the FPI must also be listed in HL or must include the statement 
“None” if no contraindications are known. 
Comment:        

24. Each contraindication is bulleted when there is more than one contraindication. 

YES 

YES 

YES 

N/A 

N/A 

N/A 

N/A 

YES 

N/A 

YES 

YES 
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Comment:        
 

Adverse Reactions  

25. For drug products other than vaccines, the verbatim bolded statement must be present: “To 
report SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at 
(insert manufacturer’s U.S. phone number) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch”.  

Comment:        

Patient Counseling Information Statement  

26. Must include one of the following three bolded verbatim statements (without quotation marks):  
 

If a product does not have FDA-approved patient labeling: 

 “See 17 for PATIENT COUNSELING INFORMATION”  
 
 

If a product has FDA-approved patient labeling: 
 

 “See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling.”  

 “See 17 for PATIENT COUNSELING INFORMATION and Medication Guide.”  

 Comment:        

Revision Date 

27. Bolded revision date (i.e., “Revised: MM/YYYY or Month Year”) must be at the end of HL.   
Comment:        

 
 

Contents: Table of Contents (TOC) 
 

GENERAL FORMAT 

28. A horizontal line must separate TOC from the FPI. 
Comment:          

29. The following bolded heading in all UPPER CASE letters must appear at the beginning of TOC: 
“FULL PRESCRIBING INFORMATION: CONTENTS”. 

Comment:        

30. The section headings and subheadings (including title of the Boxed Warning) in the TOC must 
match the headings and subheadings in the FPI. 

Comment:        

31. The same title for the Boxed Warning that appears in the HL and FPI must also appear at the 
beginning of the TOC in UPPER-CASE letters and bolded. 

Comment:        

32. All section headings must be bolded and in UPPER CASE.  

Comment:        

33. All subsection headings must be indented, not bolded, and in title case. 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 
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Comment:        

34. When a section or subsection is omitted, the numbering does not change.  

Comment:        

35. If a section or subsection from 201.56(d)(1) is omitted from the FPI and TOC, the heading 
“FULL PRESCRIBING INFORMATION: CONTENTS” must be followed by an asterisk 
and the following statement must appear at the end of TOC: “*Sections or subsections omitted 
from the Full Prescribing Information are not listed.”  

Comment:        
 

Full Prescribing Information (FPI) 

GENERAL FORMAT 

36. The following heading must appear at the beginning of the FPI in UPPER CASE and bolded: 
“FULL PRESCRIBING INFORMATION”.  

Comment:        

37. All section and subsection headings and numbers must be bolded. 

Comment:        

 

38. The bolded section and subsection headings must be named and numbered in accordance with 
21 CFR 201.56(d)(1) as noted below. If a section/subsection is omitted, the numbering does not 
change. 

 

Boxed Warning 
1  INDICATIONS AND USAGE 
2  DOSAGE AND ADMINISTRATION 
3  DOSAGE FORMS AND STRENGTHS 
4  CONTRAINDICATIONS 
5  WARNINGS AND PRECAUTIONS 
6  ADVERSE REACTIONS 
7  DRUG INTERACTIONS 
8  USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
8.2 Labor and Delivery 
8.3 Nursing Mothers 
8.4 Pediatric Use 
8.5 Geriatric Use 

9  DRUG ABUSE AND DEPENDENCE 
9.1 Controlled Substance 
9.2 Abuse 
9.3 Dependence 

10  OVERDOSAGE 
11  DESCRIPTION 
12  CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 
12.2 Pharmacodynamics 
12.3 Pharmacokinetics 
12.4 Microbiology (by guidance) 

YES 

YES 

YES 

YES 

YES 
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12.5 Pharmacogenomics (by guidance) 
13  NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
13.2 Animal Toxicology and/or Pharmacology 

14  CLINICAL STUDIES 
15  REFERENCES 
16  HOW SUPPLIED/STORAGE AND HANDLING 
17  PATIENT COUNSELING INFORMATION 

Comment:        

 

39. FDA-approved patient labeling (e.g., Medication Guide, Patient Information, or Instructions for 
Use) must not be included as a subsection under Section 17 (Patient Counseling Information). 
All patient labeling must appear at the end of the PI upon approval. 

Comment:        

40. The preferred presentation for cross-references in the FPI is the section heading (not subsection 
heading) followed by the numerical identifier in italics.  For example, [see Warnings and 
Precautions (5.2)]. 

Comment:        

41. If RMCs are listed in HL, the corresponding new or modified text in the FPI sections or 
subsections must be marked with a vertical line on the left edge. 

Comment:         

FULL PRESCRIBING INFORMATION DETAILS 
 

Boxed Warning 

42. All text is bolded. 

Comment:        

43. Must have a heading in UPPER-CASE, containing the word “WARNING” (even if more than 
one Warning, the term, “WARNING” and not “WARNINGS” should be used) and other words 
to identify the subject of the Warning (e.g., “WARNING: SERIOUS INFECTIONS”). 

Comment:        

44. Use sentence case (combination of uppercase and lowercase letters typical of that used in a 
sentence) for the information in the Boxed Warning. 

Comment:        

Contraindications 
45. If no Contraindications are known, this section must state “None”. 

Comment:        

Adverse Reactions  

46. When clinical trials adverse reactions data is included (typically in the “Clinical Trials 
Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate 
modification should precede the presentation of adverse reactions: 

 

“Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in clinical practice.” 

YES 

YES 

N/A 

YES 

YES 

YES 

N/A 

YES 
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Comment:        
 

47. When postmarketing adverse reaction data is included (typically in the “Postmarketing 
Experience” subsection of Adverse Reactions), the following verbatim statement or appropriate 
modification should precede the presentation of adverse reactions: 

 

“The following adverse reactions have been identified during post-approval use of (insert drug 
name).  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 
drug exposure.” 

 

Comment:        
 

Patient Counseling Information 

48. Must reference any FDA-approved patient labeling, include the type of patient labeling, and use 
one of the following statements at the beginning of Section 17: 

 “See FDA-approved patient labeling (Medication Guide)” 
 “See FDA-approved patient labeling (Medication Guide and Instructions for Use)” 
 “See FDA-approved patient labeling (Patient Information)" 
 “See FDA-approved patient labeling (Instructions for Use)"       
 “See FDA-approved patient labeling (Patient Information and Instructions for Use)” 

Comment:        
 

N/A 

YES 
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

NDA 202,811 
LINZESS (linaclotide) Capsules 

 
PMR/PMC Description: 

 
1915-1: A nonclinical study in neonatal and juvenile mice to determine 
the mechanism of death in neonatal and juvenile mice treated with 
linaclotide.   

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  01/30/2013 
 Study/Trial Completion:  10/30/2013 
 Final Report Submission:  04/30/2014 
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 

X  Theoretical concern 
 Other 

 
Linaclotide is a synthetic 14-amino acid peptide that binds to guanylate cyclase-C (GC-C) and 
stimulates the production of cGMP (cyclic guanosine 3’, 5’-monophosphate) in the intestinal 
epithelium, which in turn stimulates secretion of chloride, bicarbonate, and fluid. The proposed 
indications for linaclotide are for treatment of irritable bowel syndrome with constipation, and 
treatment of chronic constipation in adults.  In neonatal/juvenile mice, oral toxicity studies revealed 
that young mice are particularly sensitive to linaclotide toxicity, and lethality was found to be highly 
age-dependent. Results from the PMR are crucial for evaluating the potential risk of linaclotide and 
informing the design of future clinical studies in the pediatric population.    

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  

X  Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

In neonatal/juvenile mice, oral toxicity studies revealed that young mice are particularly sensitive to 
linaclotide toxicity, and lethality was found to be highly age-dependent. The minimum lethal dose 
(10 mcg/kg) in neonatal mice age 7 days is approximately 2 times the maximum recommended 
human dose, based on a mcg/kg comparison. Lethality occurred at higher doses in juvenile mice age 
14 and 21 days (100 and 600 mcg/kg/day, respectively). The Sponsor has proposed a reasonable 
hypothesis to explain the potent lethality in neonatal mice, based on information in the literature.  
However, the nonclinical studies submitted by the Sponsor have not provided direct evidence to 
support the hypothesis. The requested study will investigate the mechanism of lethality in neonatal 
and juvenile mice treated with linaclotide. Results from this study will be crucial in informing the 
potential risk of linaclotide as well as the design of future clinical studies in the pediatric population.
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A nonclinical study to determine the mechanism of death in neonatal and juvenile mice treated with 
linaclotide.   

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 

 X Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
Continuation of Question 4 
 
X Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 

 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

 
 Other 

 
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

  X   Does the study/clinical trial meet criteria for PMRs or PMCs? 
X  Are the objectives clear from the description of the PMR/PMC? 
X  Has the applicant adequately justified the choice of schedule milestone dates? 
X Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 

feasibility, and contribute to the development process? 
 

PMR/PMC Development Coordinator: 
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X This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  
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Date:   August 16, 2012 
 
From:    Susan Kirshner, Ph.D. 
 
To:     NDA 202811 
    
Product:  Linzess (Linaclotide)  
 
Purpose:  Original NDA Immunogenicity Consult 
 
Proposed Use: Chronic constipation and irritable bowel syndrome with chronic 

constipation 
  
Applicant:   Ironwood Pharmaceuticals 
 
 
Recommendation:  The development of anti-linzess antibodies in patients should be 
assessed as part of a planned post-marketing clinical trial.  Since loss of Linzess 
efficacy was not noted in the clinical trial the risk that patients will develop clinically 
important levels of anti-drug-antibodies that cross-react to endogenous guanylin 
peptide family members is theoretical.  Therefore, it is appropriate that these 
studies be carried out as part of proposed post-market clinical trials. 
 
Background:  
 
Ironwood Pharmaceuticals is seeking approval of Linzess (linaclotide) for the treatment 
of chronic constipation and irritable bowel syndrome with chronic constipation.   Linzess 
is an agonist of the GC-C receptor.  GC-C receptor activation leads to increased secretion 
of chloride and bicarbonate into the intestinal lumen.  This in turn leads to increased 
luminal fluids and decreased transit time.  This consult will discuss the need for 
immunogenicity data for Linzess.  The Applicant did not assess product immunogenicity 
during development. 
 
Although Linzess is a small peptide, it contains multiple attributes that make it potentially 
immunogenic.  Linzess is a 14 amino acid peptide (aa) that contains three disulphide 
bonds, which is unusual for a peptide that short.  As a result Linzess likely has more rigid 
tertiary structure than is typical for a 14 aa peptide.  While antibodies do develop against 
linear structures such as peptides, conformational epitopes are usually better antibody 
epitopes.  Therefore the extensive disulfide bridging in Linzess may render it more 
immunogenic that many 14 amino acid peptides. 
 
T cells are generally required for maintained adaptive immune responses such as class 
switched (from IgM to IgG, A or E), affinity matured (selection for mutations that 
increase antibody affinity for the antigen) memory B cell responses.  The ideal T cell 
epitopes for activation via the HLA class 2 pathway are around 12 – 18 amino acids in 
length.  T cell epitopes for activation via the HLA class 1 pathway are at least 9 amino 
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acids in length and generally no longer than 12 amino acids.    Therefore Linzess is long 
enough to be a T cell epitope, which contributes to the immunogenic potential of the 
molecule. 
 
Oral administration of proteins and peptides has been found to generate immune 
tolerance to the administered antigen in animal models.  It is not clear to what extent this 
is true for humans as most oral tolerance clinical trials have failed (there has been some 
success for treating allergy) and at least one trial for treatment of multiple sclerosis 
exacerbated the disease.  Therefore induction of anti-drug antibody responses remains a 
risk.   
 
Linzess has structural homology to endogenous guanylin peptide family members.  The 
most likely risk if anti-linzess antibodies develop is loss of product efficacy.  However, 
anti-drug antibodies could cross react with endogenous peptides potentially leading to 
deficiency syndromes.  Because of these risks it is recommended that assays be 
developed and samples be obtained to assess for the development of anti-linzess 
antibodies in future clinical trials.  Since mucosal routes of exposure favor isotype 
switching to from IgM to IgA rather than IgG, assays should be developed that screen for 
anti-drug antibodies of the IgM, A and G isotypes. 
 
During a discussion in April 2012, the clinical reviewer, Lara Dimick, related that loss of 
efficacy was not observed during the clinical trial.  Therefore the risk that patients 
develop clinically important levels of anti-drug-antibodies that cross-react to endogenous 
guanylin peptide family members is theoretical.  Therefore, it is appropriate that these 
studies be carried out as part of proposed post-market clinical trials. 
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA#  
Product Name 

202-811 
Linzess (linaclotide) Capsules 

 
PMR/PMC Description: 

 
1915-4:  A multiple-dose milk-only lactation study in healthy lactating 
but non-nursing female volunteers receiving Linzess (linaclotide) to 
assess concentrations of linaclotide and its active metabolite in breast 
milk, using a validated assay in order to appropriately inform the 
nursing mothers’ subsection of the labeling. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  3/31/2013 
 Study/Trial Completion:  9/30/2014 
 Final Report Submission:  9/30/2015 
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 

X  Theoretical concern 
X  Other 

 
Given the animal data in juvenile and neonatal mice regarding deaths, a serious side effect, it was 
felt that in order to inform labeling this study needed to be done.  The likelihood of this product 
appearing in the breast milk is low due to the fact that there is a very low absorption of the product.  
This drug will be approved in adults because it was determined, through clinical trials, that it is safe 
and effective in this population. 

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 

X   FDAAA required safety study/clinical trial 
 

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 
 Assess a known serious risk related to the use of the drug? 

X   Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
X  Clinical trial: any prospective investigation in which the sponsor or investigator determines the 

method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

A multiple-dose milk-only lactation trial in healthy lactating but non-nursing 
female volunteers receiving Linzess (linaclotide) to assess concentrations of 
linaclotide and its active metabolite in breast milk, using a validated assay in order 
to appropriately inform the nursing mothers’ subsection of the labeling. 

 

Please see above. 
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Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
X  Pharmacokinetic studies or clinical trials 

 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

X   Does the study/clinical trial meet criteria for PMRs or PMCs? 
X   Are the objectives clear from the description of the PMR/PMC? 
X   Has the applicant adequately justified the choice of schedule milestone dates? 
X   Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 

feasibility, and contribute to the development process? 
 

PMR/PMC Development Coordinator: 
X  This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 

the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  
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Attachment B:  Sample PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package.  
 

 
PMR/PMC Description: 1915-3 A safety and efficacy study in pediatric patients with irritable bowel 

syndrome with constipation ages seven years to 17 years.      
 
PMR/PMC Schedule Milestones: Final protocol Submission Date:  04/30/2015 
 Study/Clinical trial Completion Date:  12/31/2022 
 Final Report Submission Date:  12/31/2023 
 Other:        MM/DD/YYYY
 
1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 

pre-approval requirement. Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 

This PMR is a PREA study. The safety profile of product was found to be acceptable and the drug is 
ready for approval in adults. The applicant requested a waiver to conduct PREA-required pediatric 
trials in patients less than 6 years of age. A waiver was granted because IBS-C study in children 
with IBS-C younger than 6 years of age would be highly impractical, if not impossible to conduct. 
The applicant also requested a deferral to conduct PREA-required trials in pediatric patients from 7 
to 17 years of age.  The results of the nonclinical review revealed lethality in juvenile mice 
equivalent to pediatric patients ages 0 to 23 months. Lethality in juvenile rabbits was not observed, 
however the deaths in the juvenile mice occurred at a dose that is only 2 fold greater than the highest 
dose proposed by the applicant for use in adults. The mechanism of action for the deaths is 
unknown. There are no nonclinical data in juvenile mice to provide any information that 
corresponds to pediatric patients ages 2 to 12 years. Before pediatric trials may commence, 
additional  nonclinical data are required.  
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2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”  

3. If the study/clinical trial is a PMR, check the applicable regulation.   
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk   

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

 

As stated above, there were deaths in juvenile mice during the nonclinical trials. The applicant 
asserts that the deaths seen in the neonatal mice were most likely explained by increase intestinal 
secretion in a markedly underdeveloped mouse intestinal tract. However, there are no definitive data 
to support this theory nor has the applicant provided the full characterization of the G-CC receptor 
over time in juvenile mice. IBS-C is a nonlethal condition. Based on the information provided, the 
vulnerability of the population and in consideration of the condition being treated, it does not seem 
prudent to use this product in any capacity in the pediatric patient until additional nonclinical data 
have been gathered and reviewed. The reason for these nonclinical deaths and the mechanism of 
action can not be determined based on the information that is currently available and should be 
studied further before clinical trials in pediatric patients starts.    
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4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

A safety, efficacy, and PK trial in pediatric patients with irritable bowel syndrome with 
constipation ages seven years to 17 years.  Additional details related to the specific design of the 
trial will be discussed with the sponsor at the time of the protocol submission.       

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 

Continuation of Question 4 
 

 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

A safety, efficacy, and PK trial in pediatric patients with irritable bowel syndrome with 
constipation ages seven years to 17 years 
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5. Is the PMR/PMC clear, feasible, and appropriate? 

         Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 

safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.  
 
_______________________________________ 
(signature line for BLAs) 
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Attachment B:  Sample PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package.  
 

 
PMR/PMC Description: 1915-2 A safety and efficacy study in pediatric patients with chronic 

idiopathic constipation ages seven months to 17 years. 
 
PMR/PMC Schedule Milestones: Final protocol Submission Date:  04/30/2015 
 Study/Clinical trial Completion Date:  12/31/2022 
 Final Report Submission Date:  12/31/2023 
 Other:        MM/DD/YYYY
 
1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 

pre-approval requirement. Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 

This PMR is a PREA requirement. The safety profile of product was found to be acceptable and the 
drug is ready for approval in adults. The applicant requested a waiver to conduct PREA-required 
pediatric trials in patients less than 6 months of age. A waiver was granted because CIC does not 
exist in this age group. The applicant also requested a deferral to conduct PREA-required trials in 
pediatric patients from 7 months to 17 years of age.  The results of the nonclinical review revealed 
lethality in juvenile mice equivalent to pediatric patients ages 0 to 23 months. Lethality in juvenile 
rabbits was not observed, however the deaths in the juvenile mice occurred at a dose that is only 2 
fold greater than the highest dose proposed by the applicant for use in adults. The mechanism of 
action for the deaths is unknown. There are no nonclinical data in juvenile mice to provide any 
information that corresponds to pediatric patients ages 2 to 12 years. Before pediatric trials may 
commence, additional  nonclinical data are required.  
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2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”  

3. If the study/clinical trial is a PMR, check the applicable regulation.   
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk   

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

 

As stated above, there were deaths in juvenile mice during the nonclinical trials. The applicant 
asserts that the deaths seen in the neonatal mice were most likely explained by increase intestinal 
secretion in a markedly underdeveloped mouse intestinal tract. However, there are no definitive data 
to support this theory nor has the applicant provided the full characterization of the G-CC receptor 
over time in juvenile mice. Chronic idiopathic constipation is a nonlethal condition and there are a 
number of products available that are used off-label to treat the condition. Based on the information 
provided and in consideration of the condition being treated and the number of alternative products, 
it does not seem prudent to use this product in any capacity in the pediatric patient until additional 
nonclinical data have been gathered and reviewed. The reason for these nonclinical deaths and the 
mechanism of action cannot be determined based on the information that is currently available and 
should be studied further before clinical trials in pediatric patients (under PREA) starts.   
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4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

A safety, efficacy, and PK trial in pediatric patients with Chronic Idiopathic Constipation ages 7 
months to 17 years will be conducted. Additional details related to the specific design of the trial 
will be discussed with the sponsor at the time of the protocol submission.  

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 

Continuation of Question 4 
 

 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

A safety, efficacy, and PK trial in pediatric patients with CIC ages 7 months to 17 years.  
 
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

         Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 
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PMR/PMC Development Coordinator: 
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 

safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.  
 
_______________________________________ 
(signature line for BLAs) 
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES 
     PUBLIC HEALTH SERVICE 
     FOOD AND DRUG ADMINISTRATION 
     CENTER FOR DRUG EVALUATION AND RESEARCH 
 
 
 
DATE:  July 16, 2012 
 
TO:  NDA 202-811; LINZESS (linaclotide) Capsules 
 
FROM:  Brian Strongin, R.Ph., MBA 
    Chief Project Management Staff 
               Division of Gastroenterology and Inborn Errors Products 
 
SUBJECT:  FDA Mark-Up of Sponsor’s Proposed Package Insert 
 
Sponsor Attendees: 
 

Forest Laboratories Inc. 
 
Marco Taglietti, MD    Senior Vice President, R & D 
June Bray, RPh, MBA  Senior Vice President, FRI Regulatory Affairs 
James DeMartino, PhD    Senior Director, Regulatory Affairs 
Linda Kunka, MA     Senior Manager, Regulatory Affairs 
Donato Forlenza, PharmD, MBA  Post-Doctoral Fellow, Regulatory Affairs 
Gavin Corcoran, MD    Executive Vice President, R&D Clinical & Early 

Development 
Harvey Schneier, MD    Executive Director, Clinical Development Internal 

Medicine & GI 
Steven Shiff, MD    Director, Clinical Development 
Charles Lindamood III, Ph.D., D.A.B.T.  Executive Director, Early Development  
Stephan Ortiz, R.Ph., Ph.D. Associate Director, Clinical Pharmacology and 

Drug Dynamics 
Christina Carruthers         Principal Scientist, Toxicology 
George Zhang     Senior Principal Scientist 
Daniel Jia, Ph.D.    Senior Director, Biostatistics 
 

Ironwood Pharmaceuticals 
 
Mark Currie, PhD    Senior VP R&D, Chief Scientific Officer   
Gwyn Reis     Vice President, Regulatory Affairs 
Sarah Lieber, MS    Associate Director, Regulatory Affairs 
Caroline Kurtz, PhD    Vice President, Program Management 
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Jeff Johnston, MD Vice President, Clinical Development, and Chief 
Medical Officer 

Joseph Lavins, MD    Senior Director, Clinical Research 
James MacDougall, Ph.D.   Vice President, Biometrics 
Karel Van Loon, MD    Senior Director, Drug Safety and 

Pharmacovigilance 
Alex Bryant, PhD    Vice President, Drug Metabolism and 

Pharmacokinetics 
Adeline Smith PhD    Director, Toxicology 
 
FDA Attendees: 
 
Vickie Kusiak, M.D.    Deputy Director, Office of Drug Evaluation III 
Donna Griebel, M.D.     Director, Division of Gastroenterology and Inborn 

Errors Products (DGIEP) 
Joyce Korvick, M.D.    Deputy Director for Safety, DGIEP 
Ruyi He, M.D.     Medical Team Leader, DGIEP 
Rob Fiorentino, M.D.    Medical Team Leader, DGIEP 
Erica Wynn, M.D.    Medical Reviewer, DGIEP 
Lara Dimick M.D.     Medical Reviewer, DGIEP 
David Joseph, Ph.D.    Pharmacology Team Leader 
Yuk-Chow Ng, Ph.D.    Pharmacology Reviewer 
Sharon R. Mills    Senior Patient Labeling Reviewer 

Division of Medical Policy Programs (DMPP) 
Eunice Chung-Davies, PharmD.,   Regulatory Review Officer, Office of Prescription 

Drug Promotion (OPDP) 
Kathleen Klemm, Pharm.D.    Regulatory Review Officer, OPDP 
Brian Strongin, R Ph, M.B.A.   Chief, Project Management Staff, DGIEP 
 
Background 
 
NDA 202-811, sponsor Forest Laboratories, for LINZESS (linaclotide) Capsules, submitted and 
received August 9, 2011 provides for the treatment of constipation-predominant irritable bowel 
syndrome (IBS-C) and chronic idiopathic constipation (CIC).  Sponsorship changed from 
Ironwood Pharmaceuticals to Forest Laboratories after the NDA was submitted.  Linaclotide is 
an NME.   
 
On July 13, 2012 the Division sent the sponsor the Agency’s mark-up of the sponsor’s proposed 
package insert.  At today’s teleconference, we discussed the Agency’s inclusion of: information 
and figures regarding the results from secondary endpoints in Section 14, Clinical Studies; a 
Boxed Warning regarding deaths in juvenile mice studies. 
 
 
Teleconference Discussion 
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Department of Health and Human Services 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

Office of Medical Policy Initiatives 
Division of Medical Policy Programs 

 

PATIENT LABELING REVIEW 

 

Date: 

 

June 28, 2012  

 
To: 

 
Donna Griebel, MD 
Director 
Division of Gastroenterology and Inborn Error Products 
(DGIEP) 

 
Through: 

 
LaShawn Griffiths, MSHS-PH, BSN, RN  
Associate Director for Patient Labeling  
Division of Medical Policy Programs (DMPP) 

Barbara Fuller, RN, MSN, CWOCN 
Team Leader, Patient Labeling  
Division of Medical Policy Programs (DMPP) 

 
From: 

 
Sharon R. Mills, BSN, RN, CCRP 
Senior Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 

 
Subject: 

 
DMPP Review of Patient Labeling: Medication Guide (MG) 
 

Drug Name (established 
name):   

LINZESS (linaclotide) 

Dosage Form and Route: capsules 

Application 
Type/Number:  

NDA 202-811 

Applicant: Forest Laboratories, Inc.  
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1 INTRODUCTION 

On August 9, 2011, Ironwood Pharmaceuticals, Inc. submitted for the Agency’s 
review an Original New Drug Application (NDA) 202-811 for LINZESS 
(linaclotide) capsules. The two proposed indications for LINZESS (linaclotide) 
capsules are as follows: 

• for the treatment of irritable bowel syndrome with constipation (IBS-C) in 
adults 

• for the treatment of chronic idiopathic constipation (CIC) in adults 

On October 3, 2011, the Division of Gastroenterology and Inborn Error Products 
(DGIEP) requested that the Division of Medical Policy Programs (DMPP) review the 
Applicant’s proposed Patient Package Insert (PPI) for LINZESS (linaclotide) 
capsules.  On June 27, 2012, DGIEP requested that DMPP convert the Applicant’s 
proposed PPI to a Medication Guide (MG). This review is written in response to the 
request by DGIEP for DMPP to review the Applicant’s proposed Patient Package 
Insert (PPI) for LINZESS (linaclotide) capsules, and convert the proposed PPI to a 
MG. 

The Agency was notified on November 7, 2011 of an Administrative Change of 
Applicant to Forest Laboratories, Inc. 

 
2 MATERIAL REVIEWED 

• Draft LINZESS (linaclotide) capsules Patient Package Insert (PPI) received on 
August 9, 2011.  

• Draft LINZESS (linaclotide) capsules Prescribing Information (PI) received on 
August 9, 2011, revised by the Review Division throughout the review cycle, and 
received by DMPP on June 11, 2012 and June 27, 2012. 

 
3 REVIEW METHODS 

To enhance patient comprehension, materials should be written at a 6th to 8th grade 
reading level, and have a reading ease score of at least 60%. A reading ease score of 
60% corresponds to an 8th grade reading level.  In our review of the MG the target 
reading level is at or below an 8th grade level. 

Additionally, in 2008 the American Society of Consultant Pharmacists Foundation 
(ASCP) in collaboration with the American Foundation for the Blind (AFB) 
published Guidelines for Prescription Labeling and Consumer Medication 
Information for People with Vision Loss. The ASCP and AFB recommended using 
fonts such as Verdana, Arial or APHont to make medical information more 
accessible for patients with vision loss.  We have converted and reformatted the PPI 
document into a Medication Guide (MG), using the Verdana font, size 11. 

In our review of the MG we have:  

• simplified wording and clarified concepts where possible 
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• ensured that the MG is consistent with the Prescribing Information (PI)  

• ensured that the MG is consistent with the Prescribing Information (PI)  

• removed unnecessary or redundant information 

• ensured that the MG meets the Regulations as specified in 21 CFR 208.20 

• ensured that the MG meets the criteria as specified in FDA’s Guidance for 
Useful Written Consumer Medication Information (published July 2006) 

 
 
4 CONCLUSIONS 

The MG is acceptable with our recommended changes. 
 

5 RECOMMENDATIONS 

• There are inconsistencies in the wording of the pediatric risk information 
throughout the PI, such as in the Boxed Warning in Highlights and Full 
Prescribing Information, and Contraindications sections, thus making it difficult 
to clearly word the MG.  We recommend that DGIEP address these 
inconsistencies in the PI so that the information is clear.   

• Please send these comments to the Applicant and copy DMPP on the 
correspondence.  

• Our review of the MG is appended to this memorandum.  Consult DMPP 
regarding any additional revisions made to the PI to determine if corresponding 
revisions need to be made to the MG.   

 Please let us know if you have any questions.  
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FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion 
Division of Professional Drug Promotion 

****Pre-decisional Agency Information**** 
 

Memorandum 
 
Date:  June 28, 2012   
  
To:  Brian Strongin, Chief, Project Management Staff 
  Division of Gastroenterology and Inborn Errors Products 
  (DGIEP) 
 
From: Kathleen Klemm, Regulatory Review Officer 

Division of Professional Drug Promotion (DPDP) 
Office of Prescription Drug Promotion (OPDP) 

 
CC:  Lisa Hubbard, Group Leader, DPDP, OPDP 

 
Eunice Chung-Davies, Regulatory Review Officer 
Division of Consumer Drug Promotion (DCDP), OPDP 

   
Subject: NDA 202811 

OPDP labeling comments for LINZESS (linaclotide) capsules for oral use 
(Linzess) 

 
   

OPDP has reviewed the proposed Package Insert (PI) for LINZESS (linaclotide) 
capsules for oral use (Linzess) submitted for consult on January 18, 2012, and offers 
the following comments. 
 
OPDP’s comments on the PI are based on the proposed draft marked-up labeling titled, 
“Linaclotide Sponsor’s Proposed PI 8-9-11.doc” sent via email from Stacy Barley on 
June 27, 2012. 
 
OPDP’s comments on the PI are provided directly in the marked-up document attached 
below.  (Please note that we hid previous track changes in order for our comments to be 
more easily viewed.)  We also note that some sections of the draft PI are not complete 
(i.e., sections 5 and 14); therefore, we are unable to comment on those sections.   
 
OPDP’s comments on the proposed patient labeling will follow under separate cover at 
a later date.  
 
Thank you for the opportunity to comment on the proposed labeling. 
 
If you have any questions regarding the PI, please contact Katie Klemm at (301) 796-
3946 or kathleen.klemm@fda.hhs.gov.   
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• Linzess Proposed Sponsor Labeling (submitted August 9, 2011 with DGIEP edits, 
June 4, 2012) 

 
Introduction: 
On August 9, 2011, Ironwood Pharmaceuticals, Inc submitted NDA 202-811 for Linzess 
(linaclotide) for the treatment of Irritable Bowel Syndrome with Constipation (lBS-C) 
and Chronic Idiopathic Constipation (CIC).  The daily adult doses proposed for IBS-C 
and CIC are 290 mcg (approximately 4.8 mcg/kg for a 60 kg adult) and 145 mcg 
(approximately 2.4  mcg/kg for a 60 kg adult), respectively. 
  
Background: 
Linaclotide, a 14-amino acid synthetic peptide, binds to GC-C receptors in the intestine 
and stimulates the production of cGMP, which in turn stimulates secretion of chloride, 
bicarbonate, and fluid.  In adult clinical pharmacology studies, Linzess is minimally 
absorbed and has low systemic availability following oral administration. The plasma 
concentrations of linaclotide and its active metabolite were found below the limit of 
quantitation at doses of 145 mcg or 290 mcg.   
 
Animal Data 
Oral administration of linaclotide in mice and rats stimulates gastrointestinal transit and 
intestinal secretion.   
 
Although oral administration of linaclotide was generally well tolerated in rats, mice, and 
monkeys, markedly increased single-dose lethality was observed in neonatal/juvenile 
mice age 7 - 21 days, an age approximately equivalent to 1 - 23 months in humans.  
Adverse clinical signs and death occurred within 24 hr after the first dose, and the 
minimum lethal dose in 7-day old mice was 10 μg/kg, a dose approximately 2 times the 
maximum recommended adult dose. 
 
The mechanism of lethality is unknown.  To better characterize the nonclinical findings 
and evaluate the risk of linaclotide use in pediatric patients, DGIEP will require the 
Sponsor to conduct a series of nonclinical studies to elucidate the mechanism of lethality 
in neonatal/juvenile mice. 
 
Pediatric Development: 
The pediatric plan and the juvenile animal safety signal were discussed at the Pediatric 
Review Committee (PeRC) Meeting on May 9, 2012.  The Division proposed to waive 
PREA studies for IBS-C in patients less than 6 years, as studies are not feasible 
secondary to too few patients to study.  The Division also proposed to waive PREA 
studies for constipation in patients less than 6 months as the product fails to represent a 
meaningful therapeutic benefit and is unlikely to be used in a substantial number of 
patients.  The PeRC was in agreement with the proposed age cohorts for the partial 
waivers and the rationales provided. 
 
The Division proposed to defer the PREA studies for IBS-C in patients 6 years and older 
and the PREA studies for constipation in patients 6 months and older because the product 
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was ready for approval in adults.  Although the PeRC agreed with a deferral of studies in 
the proposed age cohorts, the PeRC recommended that the deferral be based on the need 
for additional safety information, specifically additional nonclinical data to better 
characterize and understand the juvenile mouse lethality signal.  The PeRC recommended 
that the animal studies be included in the PREA PMR. 
 
The Division stated that Linzess contraindications will include Linzess use in pediatric 
patients and in nursing mothers.  Given that the nonclinical safety signal is a potential 
concern, not an established clinical concern and that a contraindication would preclude 
development of linaclotide in all pediatric patients, the PeRC advised the Division to not 
include the juvenile animal safety concern as a contraindication but to include it in the 
Warning and Precautions and Pediatric Use sections of labeling.  Dr. Mathis 
recommended consultation with the Maternal Health team for assistance with language 
for Pregnancy and Lactation labeling. 
 
Reviewer Comment: If the Division contraindicates Linzess use in the pediatric 
population or in a subpopulation of pediatric patients, PREA required pediatric studies 
for that population must be waived (or partially waived) based on safety, i.e. there is 
evidence strongly suggesting that the drug or biological product would be ineffective or 
unsafe in all pediatric age groups.  Given that this represents a significant change from 
the pediatric plan discussed at the PeRC meeting in May 2012, the Division should 
return to PeRC for another discussion or write a memo to file explaining why the PeRC’s 
recommendation to defer pediatric studies based on the need for additional safety data is 
not accepted. 
 
PROPOSED SPONSOR LABELING (submitted August 9, 2011 with DGIEP edits, 
June 4, 2012) 

Reviewer Comment:  This contraindication was added by DGIEP. 
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 support labeling in the relevant population.  
   
 If the Division believes that the data from the animal studies are enough to 
 preclude the use of this product in the entire pediatric population, then the data 
 must be included in labeling.  A contraindication would also preclude studies in 
 the pediatric population, and the Sponsor should be granted a full waiver under 
 PREA.  In this case, the utility of the additional animal studies would be unclear.  
 
  Of note, the extent of concern based on the animal studies was not fully 
 communicated to the PeRC.  If the Division has reconsidered the gravity of the 
 nonclinical results, and believes they support a contraindication, then the Division 
 should return to PeRC for another discussion or write a memo to file explaining 
 why the PeRC’s recommendation to defer pediatric studies based on the need for 
 additional safety data is not accepted. 
  
2. Include a boxed warning to communicate that linaclotide should not be used in 

pediatric patients.    
 
3. Include information from the boxed warning in the Warnings and Precautions 

section. 
 

4. Revise the title of the warning to describe the risk identified in the juvenile animal 
findings, e.g. Pediatric Risk. 

 
5. Add a limitation of use to Indications and Usage to state that Linzess is not 

indicated in pediatric patients. 
 

6. Although the proposed language for the Pediatric Use subsection, i.e. “Safety and 
effectiveness in pediatric patients have not been established”, is acceptable the 
language  and the term should not be used.   PMHS 
recommends one of the following statements: 

• LINZESS is not recommended for use in pediatric patients. 

• LINZESS is not indicated for use in pediatric patients. 

• Avoid LINZESS use in pediatric patients.   

7. Include a summary of the juvenile animal data and language to communicate that 
the clinical significance of the nonclinical animal findings is unclear in the 
Pediatric Use subsection.   

 
8. Clearly describe and summarize the juvenile animal data in Animal Toxicology   

and/or Pharmacology subsection. 
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9. Add that Linzess should not be used in children to the Patient Counseling 
Information section and FDA-Approved Patient labeling.   

 
Pregnancy and Nursing Mothers Labeling: 
Pregnancy 
 

1. Re-format the pregnancy subsection to include an overall summary paragraph 
regarding use of the drug in pregnancy, followed by the detailed description of the 
animal data, for consistency with the proposed Pregnancy and Lactation Labeling 
Rule while complying with the current pregnancy labeling regulations.  Classify 
Linzess as a pregnancy category drug based on the available animal data and 
interpretation of the pregnancy labeling regulations; however, PMHS would not 
be opposed to DGIEP classifying Linzess as a pregnancy category C drug, as an 
argument could be made for either category based on individual interpretation of 
the data and the pregnancy labeling regulations. 

 
Nursing Mothers 
 

1. Do not discourage lactation during treatment with Linzess.  Drug levels would be 
anticipated to be very low and likely not detectable in human milk due to the 
minimal absorption and low systemic availability of Linzess. 

 
Additional Recommendations: 

 
1. Encourage the Sponsor to conduct a milk-only lactation study, using a validated 

assay, in order to appropriately inform the nursing mothers subsection of labeling. 
 

2. Given the complexities of Linzess labeling, schedule a meeting with PMHS to 
specifically discuss pregnancy, nursing mothers, and pediatric use labeling.   

 
PMHS PROPOSED LABELING: 
The following are the PMHS recommendations for pregnancy, nursing mothers, and 
pediatric use labeling.   
 

HIGHLIGHTS OF PRESCRING INFORMATION 
 

WARNING: PEDIATRIC RISK 
See full prescribing information for complete boxed warning. 

• Avoid Use in Pediatric Patients 
 

• Juvenile Animal Lethality 
            In nonclinical studies, administration of a single, clinically relevant oral dose 

of linaclotide was lethal in young mice.  (5.1, 13.2)   
 

--------- WARNINGS AND PRECAUTIONS------------- 
Pediatric Risk:  Juvenile Animal Lethality. Avoid Use in Pediatrics (5.1, 8.4, 13.2) 
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----------Use in Specific Populations------------ 
Pediatric Use:  Not indicated; Avoid use (8.4) 
 
 
FULL PRESCRIBING INFORMATION 
 

WARNING: PEDIATRIC RISK 
 

• Avoid Use in Pediatric Patients 
 

• Juvenile Animal Lethality 
            In nonclinical studies, administration of a single, clinically relevant oral dose 

of linaclotide was lethal in young mice.  The deaths were identified in mice 
with ages approximately equivalent to human infants and children 1 month 
to 23 months.  Death in the animals occurred within 24 hours of linaclotide 
administration [see Warnings and Precautions (5.1) and Nonclinical 
Toxicology (13.2)]   

 
 
1 INDICATIONS and USAGE 
1.1 Irritable Bowel Syndrome with Constipation  
 
LINZESS (linaclotide) is indicated in adults for the treatment of irritable bowel 
syndrome with constipation (IBS-C). 
 
1.2 Chronic Idiopathic Constipation 
 
LINZESS is indicated in adults for the treatment of chronic idiopathic constipation 
(CIC).  
 
Limitations of Use: Not Indicated in Pediatric Patients   
 
5  WARNINGS AND PRECAUTIONS 
 
5.1  Pediatric Risk 
Juvenile animal lethality was observed in nonclinical studies.  Administration of a 
single, oral dose of linaclotide (two times the maximum adult dose) was lethal in 
young mice.  The deaths were identified in mice with ages approximately equivalent 
to human infants and children 1 month to 23 months.  Death occurred within 24 hours 
of linaclotide administration.  Avoid LINZESS use in pediatric patients [see Use in 
Specific Populations (8.4) and Nonclinical Toxicology (13.2).]   
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8 USE IN SPECIFIC POPULATIONS 
 
8.1 Pregnancy 
Pregnancy Category   
Risk Summary 
There are no adequate and well-controlled studies with LINZESS in pregnant women.  
In animal developmental studies, adverse fetal effects were observed only with 
maternal toxicity which occurred at doses of linaclotide much higher than the 
maximum recommended human dose.  LINZESS should be used during pregnancy 
only if clearly needed. 
 
Animal Data 
The potential for linaclotide to cause teratogenic effects was studied in rats, rabbits 
and mice. Oral administration of up to 100,000 mcg/kg/day in rats and 40,000 
mcg/kg/day in rabbits produced no maternal toxicity and no effects on embryo-fetal 
development. In mice, oral dose levels ≥ 40,000 mcg/kg/day produced severe 
maternal toxicity including death, reduced fetal weights, effects on fetal morphology, 
and reduced gravid uterine weight. Oral doses of 5000 mcg/kg/day did not produce 
maternal toxicity or any adverse effects on embryo-fetal development in mice.   
 
The maximum recommended human dose is approximately 5 mcg/kg/day, based on a 
60-kg bodyweight.  Limited systemic exposure to linaclotide was achieved at the 
tested dose levels in animals, whereas minimal absorption was found in humans.  
Therefore, animal and human doses should not be compared directly for evaluating 
relative exposure.  

 
Reviewer Comment:  If DGIEP chooses to classify this product as a pregnancy 
category C, then pregnancy category regulatory language, “Linzess should be used 
during pregnancy only if the potential benefit justifies the potential risk to the fetus,” 
should be substituted for the pregnancy category B regulatory language (“LINZESS 
should be used during pregnancy only if clearly needed”). 

 
8.3 Nursing Mothers 
It is not known whether linaclotide is excreted in human milk; however, linaclotide 
and its active metabolite are not measurable in plasma following administration of the 
recommended clinical doses [see Clinical Pharmacology (12.3)]. Caution should be 
exercised when LINZESS is administered to a nursing woman. 

 
8.4 Pediatric Use 
See Boxed Warning 
Safety and effectiveness of LINZESS in pediatric patients have not been established.  
LINZESS is not indicated in pediatric patients and use in the pediatric patient 
population should be avoided.  Lethality was observed in juvenile mice after 
administration of a single, clinically relevant oral dose of linaclotide.  The mechanism 
of death and the clinical significance of the juvenile animal findings are unclear [see 
Nonclinical Toxicology (13.2)].  
 

Reference ID: 3144451

(b) 
(4)



linaclotide (Linzess)  Pediatric and Maternal Health Staff   
NDA 202811                                                                            June 2012                              

 13

13. NONCLINICAL TOXICOLOGY 
 
13.2  Animal Toxicology and/or Pharmacology 
Linaclotide was lethal at 10 mcg/kg/day PO in neonatal mice after administration of 1 
or 2 daily doses, starting on post partum day 7. Lethality was also observed in 
juvenile mice after a single oral administration on post partum day 14 (100 mcg/kg) 
and post partum day 21 (600 mcg/kg). The mechanism for the lethality is unknown.  
 
The maximum recommended human dose is approximately 5 mcg/kg/day, based on a 
60-kg bodyweight.  Limited systemic exposure to linaclotide was achieved at the 
tested dose levels in animals, whereas minimal absorption was found in humans.  
Therefore, animal and human doses should not be compared directly for evaluating 
relative exposure.  

 
17 PATIENT COUNSELING INFORMATION 

• Remind patients that LINZESS is not indicated for use in children.  Studies in 
which linaclotide was administered to young animals at clinically relevant doses 
resulted in death. 

 
FDA-Approved Patient Labeling 
 Who should not take LINZESS? 
 You should not take LINZESS if: 

• You are currently having or frequently have diarrhea.  
• A doctor has told you recently that you have a bowel blockage (intestinal 

obstruction). 
LINZESS should not be used in children.  It may cause harm.  
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M E M O R A N D U M        DEPARTMENT OF HEALTH AND HUMAN SERVICES 
 PUBLIC HEALTH SERVICE 

 FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 

CLINICAL INSPECTION SUMMARY 

DATE:   April 6, 2012 
 
TO:   Brian Strongin, Regulatory Project Manager 
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I. BACKGROUND:  
 
The Applicant submitted this NDA for the use of LINZESS® to support an indication for the 
treatment of subjects with Irritable Bowel Syndrome with Constipation (IBS-C) and Chronic 
Constipation (CC). 
 
The following four pivotal studies were submitted and inspected in support of the indication.  
 

Protocol LIN-MD-01, entitled “A Phase III, Randomized, Double-Blind, Placebo-
Controlled, Parallel-Group Trial of Linaclotide Administered Orally for 12 Weeks in 
Patients With Chronic Constipation”, and 
 
Protocol LIN-MD-31, entitled “Parallel-Group Trial Of Linaclotide Administered 
Orally For 12 Weeks Followed By a 4-Week Randomized Withdrawal Period In 
Patients With Irritable Bowel Syndrome With Constipation”, and 
 
Protocol MCP-103-302, entitled “A Phase 3, Randomized, Double-blind, Placebo-
controlled, Parallel-group Trial of Linaclotide Administered Orally for 26 Weeks in 
Patients with Irritable Bowel Syndrome with Constipation”, and 
 
Protocol MCP-103-303, entitled “A Phase 3, Randomized, Double-blind, Placebo-
controlled, Parallel-group Trial of Linaclotide Administered Orally for 12 Weeks 
Followed by a 4-Week Randomized Withdrawal Period in Patients with Chronic 
Constipation”. 

 
Protocol LIN-MD-01  
 
The objective of this randomized, double-blind, placebo-controlled, parallel-group study was 
to determine the efficacy and safety of linaclotide administered to subjects with CC. The test 
drug product, linaclotide 150 or 300 μg/day, or placebo (1:1:1 ratio), was administered orally 
for 12 weeks to subjects with CC.  Subjects used an interactive voice response system 
(IVRS) to record daily bowel habits, symptom severity score, use of per-protocol rescue 
medications, and their assessment of degree of relief of constipation symptoms. The primary 
efficacy parameter was the 12-week complete spontaneous bowel movement (CSBM) overall 
responder. A 12-week CSBM overall responder was a subject who was a CSBM weekly 
responder for at least 9 of the 12 weeks of the treatment period. 
 
Protocol LIN-MD-31 
 
The objective of this multicenter, randomized, double-blind, placebo-controlled, parallel-
group, 12-week trial was to determine the efficacy and safety of linaclotide administered to 
subjects with IBS-C.  Subjects received either a 300 μg linaclotide oral capsule or matching 
placebo.  Subjects used an IVRS to record daily bowel habits, symptom severity assessments, 
and use of per-protocol rescue medications. The primary efficacy assessments were 
abdominal pain (AP) and bowel movements (BMs) that met the criteria for CSBMs, based on 
the IVRS information. There were four primary efficacy parameters that were based on AP 
and CSBM assessments.  
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Protocol MCP-103-302 
 
The objective of this multicenter, randomized, double-blind, placebo-controlled, parallel-
group trial was to determine the efficacy and safety of linaclotide administered to subjects 
with IBS-C.  Subjects were to be randomized to either the active test article or to placebo and 
used the IVRS to record daily bowel habits, symptom severity assessments, and use of per-
protocol rescue medications. The primary efficacy parameters consisted of two components: 
1) AP at its Worst and 2) CSBMs. 
 
Protocol MCP-103-303 
 
The objective of this multicenter, randomized, double-blind, placebo-controlled, parallel-
group study was to determine the efficacy and safety of linaclotide administered to subjects 
with CC.  Subjects were randomized to linaclotide at 133 ug or 266 ug or to placebo.  
Subjects used the IVRS to record daily bowel habits, symptom severity assessments, and use 
of per-protocol rescue medications. The primary efficacy parameter was the 12-week CSBM 
overall response. 
 
The sites below were selected for inspection because of the following reasons: 
 
Site 5 was selected for Protocols MCP-103-302 and MCP-103-303 due to high enrollment 
and efficacy results. 
 
Site 10 was selected for Protocols MCP-103-302 and MCP-103-303 due to high enrollment 
and efficacy results. 
 
Site 61 was selected for Protocol LIN-MD-01 due to high enrollment, significant efficacy 
results, and an increased average number of adverse events. 
 
Site 95 was selected for Protocols LIN-MD-01and LIN-MD-31, due to relatively high 
enrollment and efficacy results. 
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II. RESULTS (by Site): 
 

Name of CI,  Location Protocol #/ 
Site #/ 
# of Subjects 

Inspection Dates Final 
Classification 

 
Raj Bhandari, M.D. 
608 Grammont Street 
Delta Research Partners 
Monroe, LA 71201-7517 

MCP-103-302/ 
Site #10/ 
36 subjects 
 
and 
 
MCP-103-303/ 
Site #10/ 
37 subjects 

17-20 Jan 2012 NAI 

Arthur Poch, M.D. 
Louisiana Research Center, L.L.C. 
3217 Mable Street 
Shreveport , LA 71103 
 

MCP-103-302/ 
Site #5/ 
35 subjects 
 
 and 
 
MCP-103-303 
Site #5/ 
37 subjects 

30 Jan – 1 Feb 2012 VAI 

Mark A. Ringold, M.D. 
New River Valley Research Institute 
110 Akers Farm Road 
Christiansburg, VA 24073 
 

LIN-MD-01/ 
Site #61/ 
17 subjects 
 
and 
 
LIN-MD-31  
Site #61/ 
10 subjects 

9-17 Jan 2012 VAI 
 
 

Curtis S. Horn, M.D. 
Quality Research, Inc.  
303 West Sunset Road, Suite 102 
San Antonio, TX 78209 

LIN-MD-01/ 
Site #95/ 
22 subjects 
 
and 
 
LIN-MD-31  
Site #95/ 
29 subjects 

30 Jan-13 Feb 2012 VAI 

David Ford, M.D. 
Toronto Digestive Disease Associates, Inc., Suite 225 
4600 Highway 7 
Vaughan, ON L4L 4Y7 
Canada 

LIN-MD-01/ 
Site #8/ 
13 subjects 
 
and 
 
LIN-MD-31  
Site #8/ 
37 subjects 

6-10 Feb 2012 VAI 
 
Pending final 
classification 

Dr. Marco Taglietti 
Forest Research Institute, Inc. (sponsor) 
Harborside Financial Center 
 Plaza V, 19th Floor 
Jersey City, NJ 07311 

MCP-103-302 
MCP-103-303 
LIN-MD-01 
LIN-MD-31 

23 Jan-14 Feb 2012 VAI 
 
Pending final 
classification 
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Key to Classifications 
NAI = No deviation from regulations.  
VAI = Deviation(s) from regulations.  
OAI = Significant deviations from regulations.  Data unreliable.   
Pending = Preliminary classification based on information in 483 or preliminary 

communication with the field; EIR has not been received from the field or complete 
review of EIR is pending. 

 
1. Bal Raj Bhandari, M.D. 

608 Grammont Street 
Delta Research Partners 
Monroe, LA 71201-7517 

 
a. What was inspected: At this site, for Protocol 302, 52 subjects were screened, 36 

subjects were enrolled, and 28 subjects completed the study.  For Protocol 303, 42 
subjects were screened, 37 subjects were enrolled, and 29 subjects completed the 
study.  The records of 20 subjects for each protocol were reviewed.  The records 
reviewed included, but were not limited to, all informed consent forms for both 
studies, medical histories, laboratory test results, concomitant medications, 
inclusion/exclusion criteria, adverse events, protocol deviations, IRB, sponsor, and 
monitor correspondence, financial disclosure, and test article accountability.  

 
b. General observations/commentary: A Form FDA 483 was not issued at the 

conclusion of the inspection.  Review of the records noted above revealed no 
significant discrepancies or regulatory violations.  With regard to the verification of 
primary efficacy data, the FDA investigator was erroneously informed by the clinical 
site during conduct of the inspection that the CDs provided by the sponsor to the 
clinical site contained only eCRF data.  Only after the conclusion of the inspection, 
during follow-up communication with the site, was the investigator informed that a 
CD of IVRS diary responses (the basis for the determination of efficacy) had been 
sent to the site and was available for inspection.   

 
c. Assessment of data integrity: The primary efficacy data was not verified as noted 

above.  Otherwise, the study appears to have been conducted adequately.  The 
medical officer may wish to consider the limitations, if any, resulting from a lack of 
verification of the primary efficacy data at this site.   

 
2. Arthur Poch, M.D. 
 Louisiana Research Center, L.L.C. 
 3217 Mable Street 
 Shreveport , LA 71103 

 
a. What was inspected: At this site, for Protocol 302, 59 subjects were screened and 35 

subjects completed the study.  For Protocol 303, 62 subjects were screened and 35 
subjects completed the study. All screened subjects signed consent forms. The 
records of 20 subjects for each protocol were reviewed.  The records reviewed 
included, but were not limited to, IRB and sponsor correspondence, financial 
disclosure, drug accountability, adverse events, subject records, source documents, 
and case report forms. 
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b. General observations/commentary: A Form FDA 483 was issued at the conclusion 
of the inspection.  Observations included a lack of the investigator’s name and date 
on inclusion/exclusion documents for Subject 3020, the enrollment of subject 3061 
into the study by an individual not delegated that authority, and physical 
examinations conducted on 13 subjects (Subjects 3001, 3003, 3004, 3005, 3006, 
3007, 3008, 3010, 3012, 3013, 3014, 3016, and 3017) by individuals who had not 
received documented protocol-specific training prior to conducting the examinations.  
Dr. Poch’s written response of February 15, 2012, was adequate, stating that 
appropriate documentation and training practices would be implemented to address 
these deficiencies.  

 
 Primary endpoint data were entered by study subjects into the IVRS system.  

According to our FDA investigator, this data was not returned to the site in a CD or 
other format that could be verified against line listings of the primary efficacy data. 

 
c. Assessment of data integrity: The inability to verify the primary efficacy data at the 

site was discussed with the review division. The medical officer may wish to consider 
the limitations, if any, resulting from the inability to verify the primary efficacy data 
at this site. 

 
The endpoint for the studies was derived from IVRS daily diary response data which 
the CRO forwarded to the Sponsor. Based upon OSI review of the process whereby 
data was collected by the CRO and transferred to the Sponsor, there is no suggestion 
that the data was not collected appropriately. Additionally, no other significant issues 
have been identified during the inspections. Therefore, an inspection of the CRO at 
this time does not appear to be warranted. This was discussed with the review 
division, and the review division determined that an inspection of the CRO was not 
necessary. Given that there is no suggestion that the data were not collected 
adequately, an inspection of the CRO is not planned. 

 
3. Mark A. Ringold, M.D. 
 New River Valley Research Institute 
 110 Akers Farm Road 
 Christiansburg, VA 24073 
 

a.  What was inspected: At this site, both Protocols LIN-MD-01 and LIN-MD-31 were 
inspected.  For Protocol LIN-MD-01, 23 subjects were screened and 17 subjects 
completed the study.  For Protocol LIN-MD-31, 20 subjects were screened and eight 
subjects completed the study.  An audit of all of the subjects' records was conducted 
for Protocol 01 and of nine of the subject records for Protocol 31.  Signed informed 
consent forms were present for all enrolled subjects for both studies.  Records 
reviewed included, but were not limited to, training documentation, 
sponsor/monitor/IRB correspondence, source documents (included with the source 
documents were two CDs for each of the two studies, one containing copies of the 
eCRFs and the other containing the IVRS information), study responsibility 
delegation logs, case report forms, inclusion/exclusion criteria, laboratory results, 
concomitant medications, patient self-assessment records and questionnaires, test 
article storage temperature logs, instrumentation calibration records, financial 
disclosure forms, and test article accountability.  
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b. General observations/commentary: A Form FDA 483 was issued.  Observations 
included, but were not necessarily limited to, a lack of training documentation, 
inadequate washout periods or documentation thereof for three subjects, evaluation of 
a chronic condition (endometriosis) potentially affecting randomization to the study 
for one subject, and the omission of an adverse event (nail breakage) from the adverse 
event log.  Dr. Ringold’s written response of February 6, 2012, adequately addresses 
each of these issues. 
 

c.  Assessment of data integrity: Follow up communications with the FDA investigator 
indicated that IVRS diary data was spot-checked for accuracy against case report 
forms and line listings for those subjects whose records were reviewed for Protocol 
LIN-MD-31.  Similar spot-checks appear to have been conducted for Protocol LIN-
MD-01.  The study appears to have been conducted adequately, and the data 
generated by this site appear acceptable in support of the respective indication. 

 
4. Curtis S. Horn, M.D. 
 Quality Research Inc. 
 303 West Sunset Road, Suite 102 
 San Antonio, TX 78209 
  

a. What was inspected: At this site, both Protocols LIN-MD-01 and LIN-MD-31 were 
inspected.  For Protocol LIN-MD-01, 43 subjects were enrolled, 22 subjects were 
randomized, and 20 subjects completed the study.  For Protocol LIN-MD-31, 82 
subjects were enrolled, 29 subjects were randomized, and 24 subjects completed the 
study.  An audit of 20 subjects' records was conducted for each of the above two 
protocols.  Signed informed consent forms were present for all enrolled subjects for 
both studies.  Records reviewed included, but were not necessarily limited to 
sponsor/monitor/IRB correspondence, source documents, case report forms, and test 
article storage conditions.  Follow up communications with the FDA investigator 
indicated that primary efficacy data (i.e. IVRS diary data) was verified using CDs 
sent to the clinical site by the sponsor. 

 
b. General observations/commentary: A Form FDA 483 was issued with multiple 

observations for both studies.  The bulk of the observations concerned the use of 
protocol-prohibited medications.  These observations were documented, forwarded to 
the study medical monitor, and reported in the NDA line listings.  Other observations 
included, a failure to conduct triplicate ECGs for Subject 3103 at Visit 6 (triplicate 
ECGs were performed at subsequent visits), inclusion of Subject 0113 with an 
exclusionary family history of colon cancer, failure to collect a PK sample at visit 5 
for Subject 3123, failure to perform rectal examinations at the screening visit for 
Subjects 3137, 3158, and 3167 (for Subject 3137 conflicting information existed 
regarding the scheduling of a colonoscopy, for Subject 3158 the missed exam was 
conducted at Visit 2 and was unremarkable, and for Subject 3167, a colonoscopy 
conducted seven days previously rendered a rectal exam unnecessary in the 
investigator’s opinion), a lack of a urine drug screen at the screening visit for Subject 
3138 was subsequently performed at Visit 2, and three observations of excursions in 
refrigerator temperatures (the sponsor was notified regarding two of these excursions 
[including the excursion to the maximum temperature of 49°F] and cited data in 
Report PRO-RPT-PDV-00205 to state that the product quality would not be affected).  
Dr. Horn submitted an undated written response received by OSI on March 1, 2012, 
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that satisfactorily addressed these observations and noted that additional training and 
documentation had been implemented to avoid any recurrence of similar issues in 
future trials. 

 
c. Assessment of data integrity:  The above observations appear to be isolated in 

nature and most were addressed and corrected in the course of the study; thus, these 
issues would not appear to have a significant effect on the analyses of safety and/or 
efficacy.  The study appears to have been conducted adequately, and the data 
generated by this site appear acceptable in support of the respective indication. 

 
5. David Ford, M.D. 
 Toronto Digestive Disease Associates, Inc., Suite 225 
 4600 Highway 7 
 Vaughan, ON L4L 4Y7 
 Canada 
  

a. What was inspected: At this site, the records for nine subjects each were audited for 
Protocol LIN-MD-01 and Protocol LIN-MD-31.  For Protocol LIN-MD-01, 23 
subjects were screened, 13 subjects were enrolled, and 11 subjects completed the 
study.  For Protocol LIN-MD-31, 62 subjects were screened, 37 subjects were 
enrolled, and 33 subjects completed the study.  Signed informed consent forms were 
present for all subject records reviewed.  Other records reviewed included, but were 
not necessarily limited to, financial disclosure statements, duty delegation rosters, 
adverse events, IVRS diary data (primary efficacy data), and records of receipt, 
storage and accountability of the test article. 

 
b. General observations/commentary: A Form FDA 483 was issued at the conclusion 

of the inspection.  Observations included, administration of informed consent to all 
subjects in both studies by individuals not delegated that responsibility in the 
Delegation of Duties Log. This responsibility was delegated to research nurses/study 
coordinators in the site’s SOP, and these individuals routinely obtained informed 
consent from subjects.  These individuals were retrospectively assigned 
responsibility, in writing, to obtain informed consent.  This inspection noted no 
unreported adverse events; however, adverse events were initially assessed by study 
nurses/coordinators who were not authorized to do so in the Delegation of Duties 
Log.  Adverse events were then assessed by study physicians though not always in a 
timely manner.  Review of test article storage conditions noted that test articles for 
different studies were stored in a refrigerator with minimal physical separation; only a 
single incident of incorrect test article dispensation was noted (Subject 3159 received 
bottle 90696 instead of bottle 78096).  This incident was reported approximately four 
months later when noticed by a study monitor.  This incident was attributed to 
extremely small lettering on the bottles, not storage conditions.  Study Supply 
Accountability Logs had many instances in which source data was crossed out and 
transcribed elsewhere in the log.   Though the FDA investigator noted that this 
transcription made drug reconciliation very difficult, the investigator did not note any 
dispensation errors (other than the one reported above), and these findings are 
unlikely to significantly impact data reliability. 
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c. Assessment of data integrity:  The observations noted above constitute deviations 
from Good Clinical Practice; however, a comparison of the IVRS primary efficacy 
data against line listings for multiple subjects in both studies did not reveal any data 
discrepancies.  Therefore, despite the presence of some objectionable conditions 
and/or practices, the study appears to have been conducted adequately, and the data 
appear acceptable in support of the respective indication. 

 
Note: The observations noted above are based on a review of a draft of the 

Establishment Inspection Report (EIR).  An inspection summary addendum 
will be generated if conclusions change upon receipt and review of the EIR. 

  
6. Dr. Marco Taglietti 
 Forest Research Institute, Inc. (sponsor) 
 Harborside Financial Center 
 Plaza V, 19th Floor 
 Jersey City, NJ 07311 
 

a What was inspected: The sponsor’s role in the conduct of the following four studies 
was inspected:  LIN-MD-01, LIN-MD-31, MCP-103-302, and MCP-103-303.  Issues 
covered included the firm’s history, organization, personnel responsibilities, the 
training program for principal investigators involved in these four studies, and the 
training and experience of the firm’s clinical research associates (CRAs).  Other study 
elements reviewed included, but were not necessarily limited to, the protocol, IRB 
involvement, monitoring procedures and activities, subject records, Form FDA 1572s, 
investigator qualifications, test article integrity and accountability, data collection and 
handling, adverse event documentation, quality assurance, and annual reporting. 

 
b. General observations/commentary: A 21 CFR Part 11-validated IVRS was used for 

data collection.  Study coordinators and investigators had read-only access to this data 
via the study’s official clinical web-site; however, the protocols did not require the 
sites to track subject progress.  Data was collected by the CRO, ICON, who was 
responsible for alerting sites of subject non-compliance with the daily reporting 
requirements.  Study data was stored on duplicate CDs sent to Forest: one copy to 
remain with the sponsor and the other to be forwarded to the clinical site for archival 
purposes.  The FDA investigator noted that there were multiple primary and 
secondary efficacy assessments for the various studies.  Because each subject was to 
address each bowel movement in detail with respect to parameters such as 
completeness of evacuation, bloating, frequency, stool consistency, severity of 
straining, constipation and abdominal discomfort, it was possible to generate a data 
file of more than 3,600 discrete data points over the course of the study.  The FDA 
investigator requested and received raw data files for four subjects, each one 
representing a subject in each of the four audited studies.  This data was compared 
with the line listings in the final clinical study report and no deficiencies were noted.  

 
A Form FDA 483 was issued noting that Subject 0101 was enrolled in Protocol LIN-
MD-01 despite having been previously enrolled in Protocol MCP-103-201 (prior 
enrollment in a linaclotide study was an exclusion criterion).  Data generated by this 
subject was subsequently deleted from the efficacy analysis.  Similarly, Subject 3004 
in Protocol MCP-103-303 was previously enrolled in Protocol MCP-103-201.  Other 
observations on the Form FDA 483 included not following the applicable SOP for 
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drug accountability record management for Protocols MCP-103-302 and 303, not 
following the established monitoring plan for Protocol MCP-103-303 in that at least 
one visit for Site 045 was four weeks outside the established timeframe for such 
visits, and not following an SOP requiring that action items from one report be 
carried over into the subsequent report resulting in a monitoring visit for Site #095 for 
Protocol LIN-MD-01 that was two weeks outside the established timeframe.  

 
c. Assessment of data integrity: These studies generated exceptionally large amounts 

of data per subject.  As a result, data verification was problematic.  This inspection 
reviewed monitoring practices, data collection and handling, IVRS data flow, and raw 
data files, to assess the overall quality of data generation, collection, and handling.  
No deficiencies were noted with respect to the sponsor’s treatment of the data.  The 
observations noted above would not appear to adversely affect the evaluation of 
safety and/or efficacy.  The studies appear to have been conducted adequately, and 
the data submitted by the sponsor appear acceptable in support of the respective 
indication. 

 
III.   OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 
 
 The clinical investigator sites of Drs. Bhandari, Poch, Ringold, Horn, and Ford, were 

inspected in support of this NDA.   A sponsor inspection of Forest Laboratories, Inc., was 
also conducted.  Dr. Bhandari’s site was not issued a Form FDA 483.  The remaining 
clinical sites of Drs. Poch, Ringold, Horn, and Ford and the sponsor were issued Form 
FDA 483s.  The review division may wish to consider the limitations, if any, resulting 
from a lack of verification of the primary efficacy data at Drs. Bhandari and Poch’s 
clinical sites.   To a limited extent, primary efficacy data were verified at the sites of Drs. 
Ringold, Horn, and Ford.  The inspectional observations made at those clinical sites 
receiving Form FDA 483s would not appear to have a substantive effect on safety and/or 
efficacy evaluations.  The inspection of the sponsor indicated that its procedures for 
collecting, handling, and archiving the large amounts of data generated by these studies 
appear to be adequate.  Other observations noted during the inspection of the sponsor 
would not appear to have a substantive effect on safety and/or efficacy evaluations.  
Overall, the data generated by the clinical sites and submitted by the sponsor appear 
adequate in support of the respective indication. 

 
Note: The observations noted above for Dr. Ford’site are based on a review of a 

draft of the Establishment Inspection Report (EIR).  An inspection summary 
addendum will be generated if conclusions change upon receipt and review of 
the final EIR. 

 
{See appended electronic signature page} 
 
Roy Blay, Ph.D. 

      Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 

      Office of Scientific Investigations  
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CONCURRENCE:    {See appended electronic signature page} 
 

Janice Pohlman, M.D., M.P.H. 
Team Leader 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 

      Office of Scientific Investigations 
 
 
 
 
CONCURRENCE:    {See appended electronic signature page} 

 
Tejashri Purohit -Sheth, M.D. 
Division Director (Acting) 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
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EXECUTIVE SUMMARY 

Linaclotide is under a New Drug Application (NDA) review and has not been approved.  The sponsor’s 
safety summary of linaclotide (Linzess) reported 20 cases of gallbladder disease in the linaclotide-
exposed patients and found them to be less than the expected number, 21, based on incidence rates of 
gallstones and cholecystectomies in an Italian study by Corazziari et al (2008).  Questions presented by 
DGIEP are if the incidence rates and the expected number are accurate reflections of the rate in the 
general and irritable bowel syndrome (IBS) populations in the US.   

After multipe PubMed searches for information on gallbladder disease incidence rates in the general US 
and the IBS populations, the Corazziari study is best suited for the linaclotide data even though there are 
multiple differences between them.  Given the conservative estimates from Corazziari study, the 
linaclotide gall bladder safety finding is reassuring at this time.   

1 BACKGROUND 

The Division of Gastroenterology and Inborn Errors Products (DGIEP) requested the Office of 
Surveillance and Epidemiology (OSE) to assess the accuracy of 1) the quoted incidence rate for 
gallbladder disease in the US population and 2) the calculation of expected events from a report by 
Ironwood Pharmaceuticals, Inc. titled “Linaclotide:  Summary of Clinical Safety (Module 2.7.4), 
Integrated Summary of Safety (Module 5.3.35.3), 01 Jul 2011” (called ‘the Safety Report’ throughout this 
memorandum). 

Linaclotide is under a New Drug Application (NDA) review and has not been approved.  The sponsor, 
Ironwood Pharmaceuticals, Inc., reported that the number of “gallstone disease” cases in their Phase 3 
placebo-controlled trials and long-term safety studies (n=20) were less than the expected number of cases 
(n=21.2) (page 132 of the Safety Report).   

The proposed indication for linaclotide is for the treatment of chronic constipation (CC) and for irritable 
bowel syndrome with constipation (IBS-C).  Linaclotide stimulates the guanylate cyclase receptor 
subtype C (GC-C) found on the apical surface of the epithelial cells in the gastrointestinal (GI) tract from 
the duodenum to the rectum (Safety report, reference Li 2009).  The end result is an increase in intestinal 
fluid secretion and intestinal transit, and, in animals, a decrease in visceral pain. 

Chronic constipation (CC), defined by the Rome Criteria (Rome Foundation; references on page 21 of 
Safety Report), includes bowel and abdominal symptoms such as straining, hard stools, abdominal 
discomfort, infrequent bowel movements (BM), bloating, sense of incomplete evacuation, and abdominal 
pain in the absence of structural, biochemical, or organic abnormalities or diseases. 

Irritable bowel syndrome (IBS), a functional bowel disorder, consists of abdominal pain and discomfort 
with altered defecation thought to be related to visceral hypersensitivity, altered GI motility and 
psychosocial factors.  IBS has four subtypes:  IBS with constipation (IBS-C), IBS with diarrhea (IBS-D), 
IBS with mixed symptoms of constipation and diarrhea (IBS-M), and unsubtyped IBS (IBS-U). 

Gallbladder disease is more common in Western industrialized countries as are cholecystectomies, the 
surgical removal of the gallbladder most often for gallstones.  Most gallbladder diseases are related to 
gallstones or cholelithiasis.  Other diseases of the gallbladder include cholecystitis, acalculous biliary 
pain, choledocholithiasis & cholangitis, schlerosing cholangitis, AIDS cholangiopathy, and tumors of the 
gallbladder and bile ducts.  (Merck Manual 19th Ed)   

Gallstones may be symptomatic with abdominal pain but about 20% - 80% are asympotomatic and often 
not discovered until necropsy.  (Shaffer 2006 & Merck Manual)  The most common type of gallstone in 
the US is made of cholesterol and is usually found in the gallbladder rather than the biliary ducts.  
Gallstones are usually found in adults with an increasing prevalence with increasing age.  A greater 
number of women have gallstones compared to men but this difference decreases with increasing age 
over 65 years.  (Friedman 1966)   
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The prevalence of gallstones and cholecystectomy in the US in the general population or whites for 
females and males ranges from 16.6-20.2% and 7.9-8.6% respectively; for Mexican Americans it is 
26.7% and 8.9%; for black Americans it is 13.9% and 5.3%; and for American Indians (13 tribes) it is 
64.1% and 29.5%.  In Europe the prevalence tends to be a bit lower, for females and males:  Italian 
studies report 6.3-14.4%, range 0-31.6% & 6.7-8.2%, range 0-19.4%; Swedish study 11-25% & 4-15%.  
(Shaffer 2005 & Stinton 2010)     

Patients with IBS may have more cholecystectomies, possibly secondary to abdominal pain thought to be 
due to gallbladder disease.  In a survey study in a 1997 UK population of IBS patients, the age- and sex-
adjusted prevalence for females, males and overall were 22.6% (95% confidence interval (CI) 20.8-
24.8%), 10.5% (8.9-12.1%), and 16.7% (15.4-18.0%) compared to the adjusted prevalence of 
cholecystectomies in females, males, and overall of 3.9% (3.0-4.8%), 1.2% (0.7-1.8%), and 2.6% (2.1-
3.0%).  (Kennedy 2000 & Shaffer 2006)  

Most studies do not address the incidence rates of gallbladder diseases or gallstones because the 
asymptomatic nature of most gallstones makes them difficult to identify and to follow a population “free” 
of gallbladder disease.  Studies on gallbladder surgery or cholcystectomy, a defined procedure, are 
reported in the literature.  The first laparoscopic cholecystecomy was in 1987 and subsequently their use 
increased into the 1990’s.  This resulted in an increase of outpatient and ambulatory laparoscopic 
cholecystectomies and concomitant decrease of inpatient surgeries for open cholecystectomies. (National 
Center for Health Statistics 2009, Shaffer 2005, Urbach 2005, Everhart 2009)  

1.1 REGULATORY HISTORY 

A mid-cycle meeting was held January 8, 2012.  The review teams were on track. 

2 METHODS AND MATERIALS 

2.1 DATA AND INFORMATION SOURCES 

Sources from DGIEP and Ironwood Pharmaceutical, Inc.: 

 Ironwood Pharmaceuticals, Inc and Forest Research Institute, Inc.  Lanaclotide:  Summary of Clinical 
Safety (Module 2.7.4) & Integrated Summary of Safety (Module 5.3.5.3), 01 Jul 2011. 

 Corazziari E, Attili AF, Angeletti C, De Santis A.  Gallstones, cholecystectomy and irritable bowel 
syndrome (IBS), MICOL population-based study.  Digestive and Liver Disease.  2008;40:944-950. 

 Higgins PDR, Johanson JF.  Epidemiology of constipation in North America:  A systematic review.  
American Journal of Gastroenterology.  2004:750-759. 

Medical literature identified via PubMed searches are referenced. 

2.2 CRITERIA USED 

An effort to identify the incidence of gallbladder disease in the US and specifically in IBS was undertaken 
by using PubMed to search the English language literature for the incidence of gallbladder disease or 
gallbladder stones or data that could be used to calculate an incidence rate.   

2.3 ANALYSIS TECHNIQUES 

Where applicable, calculations of the incidence of gallbladder disease were done (cases/persons over time 
or cases/person-year (PY), and stratified by gender if possible. 
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3 RESULTS 

3.1 SPONSOR USE OF INCIDENCE RATES FROM CORAZZIARI ET AL (2008)  

The Italian study reported by Corazziari et al (2008) and referenced by the sponsor to calculate reference 
incidence rates of gallbladder disease in males and females, was a population-based cross-sectional 
survey study with the second survey done 7.8 ± 1.0 years later on gallstone-free subjects from the first 
study who had a physical examination and abdominal ultrasonography in order to determine incidence of 
gallstone disease.  According to Corazziari et al (2008), the multivariate adjusted prevalence odds of 
gallstones and cholecystectomy for gallstone disease were significantly higher in IBS than in controls: 

 Gallstones:  females OR 3.7, 95% confidence interval (CI) 3.2-4.2 and males OR 3.3, CI 2.7-4.0. 
 Cholecystectomy:  females OR 10.8, CI 8.3-13.9 and males OR 8.3, CI 5.7-12.11. 

However, for those who did not know their gallbladder status, the adjusted prevalence of gallstones 
detected at ultrasonography in IBS subjects was:  females OR 1.0, CI 0.8-1.3 and males OR 1.3, CI 0.9-
1.8. 

Of those gallstone-free subjects who were evaluated 7.8 ± 1.0 years later:  
 The incidence odds ratio of gallstone disease in the IBS group was:  females OR 1.20, CI 0.76-

1.89 and males OR 0.91, CI 0.46-1.83, see Table 1 below.   
 The incidence of cholecystectomy in the IBS group was:  females 1.1% and males 0.8% 

compared to the control group females 0.7% and males 0.4%.  

Table 1.  Multivariate incidence odds ratio of gallstone disease (Corazziari’s Table 4, page 948, 
added information in italics, totals) 

 Number of 
subjects 

Number of 
gallstone 

disease cases 

ORa 95% CI p-value 

Females      

   Controls 2501 145 1.00  

   IBS 354 24 1.20 0.76-1.89 0.45

   AP 332 18 0.92 0.55-1.53 0.74

   AB 449 25 0.97 0.62-1.51 0.88

Totals 3636 212  

   

Males   

   Controls 3775 159 1.00  

   IBS 241 9 0.91 0.46-1.83 0.80

   AP 373 17 1.12 0.66-1.89 0.68

   AB 435 19 1.04 0.64-1.71 0.87

Totals 4824 204  
IBS:  irritable bowel-like symptoms;  AP: abdominal pain and normal bowel;  AB: altered bowel and no abdominal pain. 
a   Adjusted for age, body mass index (BMI), level of education, smoking habits and concomitant disease previously shown to be 
significantly related to gallstone disease (diabetes, cirrhosis, myocardial infarction and peptic ulcer). 

 5

Reference ID: 3105155



 

According to the sponsor’s Safety Report (page 132 of 13586), there were 20 cases of gallbladder disease 
in the linaclotide-exposed group (2 gallstones in Phase 3 placebo-controlled trials and, in the long-term 
safety studies, 11 gallstones, 5 gallbladder dyskinesia, and 2 gallbladder cholesterolosis).  Using all the 
gallbladder disease cases reported in the publication (controls + IBS + Abdominal Pain with normal 
bowel + Altered Bowel without abdominal pain), they calculated an incidence rate of 748/100,000 
person-years (PY) for females and 542/100,000 PY for males.  If the same calculation method for 
incidence is used for just the IBS group, the incidence rates are 869 and 479 per 100,000 PY for females 
and males respectively: 

Sponsor’s calculated incidence rate from Corazziari’s (2008) Italian study:   
 total n females (or males)*7.8 years = PY; n cases/PY*100,000 = incidence rate per 100,000 PY 
 Females (Corazziari):  212 cases/(3636 females*7.8 years) *100,000 = 748 cases/100,000 PY 
 Males (Corazziari):  204 cases/(4824 males*7.8 years) *100,000 = 542 cases/100,000 PY 

IBS Incidence rate calculated from Corazziari’s (2008) Italian study IBS group: 
 IBS Females (Corazziari):  24 cases/(354 females*7.8 years) *100,000 = 869 cases/100,000 PY 
 IBS Males (Corazziari):  9 cases/(241 males*7.8 years) *100,000 = 479 cases/100,000 PY 

The Corazziari Italian study differs from the linaclotide studies in many aspects:  objective, study type, 
time period, population (country & patient types, specifically gallstone-free patients for the Italian study), 
patient selection, cases of gallbladder disease, follow-up time and sample size.  These are summarized in 
Table 2 below.  

 

Table 2.  Characteristics of the Linaclotide Studies and the Corazziari Italian Study 

 Linaclotide studies Corazziari Italian Study 

Objective New Drug Application – US Determine the prevalence and incidence 
of gallstones and cholecystectomy in 
IBS patients 

Study Type Cohort – Prospective placebo-
controlled trials for New Drug 
Application and Long-Term Safety 
follow-up 

Cross-sectional survey – case-control 

Physical exam & abdominal 
ultrasonography at first survey 

Time Period Prior to October 11, 2010 Prior to publication in 2008 

Population – Country US Italy 

Population – Patient 
Type 

2 Groups:  IBS-C and CC patients 4 Gallstone-free Groups:  IBS, 
Abdominal Pain with normal bowel, 
Altered Bowel with no abdominal pain, 
and controls 

Patient Selection NDA study enrollment of IBS-C and 
CC patients 

Random selection of patients 

Cases All gallbladder diseases Gallstones and Cholecystectomies 
following an interview, a physical exam 
and an upper abdomen ultrasonography. 

Follow-Up Time Up to 78 weeks (6.5 years) 7.8 ± 1.0 years after determined to be 
gallstone-free at first survey 

Sample Size “Group 4”:  4380 patients = IBS-C 
2753 and CC 1627 ; 2838 PY 

8460 patients:  3636 F : 4824 M 
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DEPI I Comment:  Even though these two studies, linaclotide safety studies and Corazziari’s Italian 
study, have many differences, this reviewer found no other data on gallbladder disease incidence rates, 
especially in US IBS patients.  The sponsor’s estimate of expected cases in their linaclotide-exposed 
group is based on an incidence rate calculated from Corazziari’s cases of gallbladder disease in all study 
groups including the control group.  Since linaclotide is expected to be used in IBS-C and CC, it is 
prudent to use the incidence rate from the IBS group; however, since the Corazziari IBS incidence rate in 
women is greater than the overall incidence rate, and since linaclotide will probably be used more in 
women, the expected number of linaclotide cases from the IBS incidence rate probably would be greater 
than the sponsor’s stated expected number of 20 cases.   

In addition, the incidence rate of gallbladder disease in CC, one of linaclotide’s expected indications, 
may reflect that of the general population and may not be a high as in the IBS group which would lead to 
fewer expected linaclotide cases.  Therefore the sponsor’s application of their calculated incidence rates 
from all patients in the Italian study to estimate the expected number of linaclotide-exposed gallbladder 
diseases probably is more conservative than using the Italian IBS incidence rates. 

A significant aspect of the Corazziari Italian study is that patients enrolled for the incidence study were 
gallstone-free.  It is possible that patients with asymptomatic gallstones could be included in the 
linaclotide study which might lead to a higher observed rate of gallbladder disease in the linaclotide 
patients. 

There is one other point that could affect the number of gallbladder disease cases in the linaclotide-
exposed patients.  Although not believed to be the case, if patients with gallbladder disease risk factors 
were inadvertently  excluded from the Phase 2 and 3 trials, the observed number of gallbladder cases 
could be lower since linaclotide-exposed  patients were rolled-over from Phase 2 and 3 trials into the 
Long-Term Safety (LTS) study.  Some gallstone risk factors are obesity, female gender, American Indian 
race, drugs (e.g. ceftriazone, somatostatin), etc. 

3.2 OTHER INCIDENCE RATES FROM THE LITERATURE 

There are few studies on incidence rates for gallbladder disease in the US population.  Table 3 below 
summarizes the gallbladder information from the Safety Report and the Corazziari paper in addition to 
gallbladder disease incidence information found through multiple searches of the literature via PubMed. 

 

Table 3.  Incidence Rates of Gallbladder Disease:  Source, GB Event, Population, & Incidence 
Rates 
Source 
Location, F/U 

Cases Population Overall Rate Rate in 
Women 

Rate in 
Men 

Expected 
Linaclotide 
Cases 

Safety Report 

Phase 3:  up to 26 weeks 

Long Term:  Roll-over 
patients, up to 78 weeks 

Gallbladder Disease 

20  Linaclotide 
2838 PY 

Phase 3 + Long 
Term Safety Studies 

20/2838PY 

=705/ 

100,000PY 

   

Safety Report 
calculations: 
Corazziari 2008 
Italy, 7.8 years 
 
 

212 F 

294 M 

  748/ 
100,000PY 
Calculated 

542/ 
100,000PY 
Calculated 

21 
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Source 
Location, F/U 

Cases Population Overall Rate Rate in 
Women 

Rate in 
Men 

Expected 
Linaclotide 
Cases 

Corazziari 2008 
Italy, 7.8 years 
Reported incidence 
rates of gallstones 
and cholecystectomy 

212 F 
(all pts) 

204 M 
(all pts) 

All Pts:  

Controls, IBS, Abd 
Pain normal bowel, 
Altered bowel no 
abd pain 

Incidence 
Cholcystectomy 
Control Group 

IBS Group 

0.7% 
 
 
1.2% 
Per article 

0.5% 
 
 
0.8% 
Per article 

 

Corazziari 2008 
Calculated IBS 
group incidence 
rates by PY 

24 F 

9 M 

IBS Only  869/ 
100,000PY 
Calculated 

479/ 
100,000PY 
Calculated 

 

Friedman 1966 
US-Mass 
Framingham 
Cholelithiasis or 
cholecystitis or both  

226 
over 
10 
years 

5008 subjects, 
population-
based  
(5209 - 201 
previous cases 
= 5008) 

45/1000  
Over 10 years 
= 450/ 
100,000 PY 

59/1000 
Over 10 
years  
=590/ 
100,000PY 

29/1000 
Over 10 
years 
=290/ 
100,000PY 

12.8 cases 

 Rochester, 
Minn 

301/ 
100,000 
Annually 

370/pop 
100,000 
Annually 

217/pop 
100,000 
Annually 

8.5 cases Maram 1990 
US-Minn 
Rochester, 20 yrs 
Gallstones (by 
chart review for 
surgery, radiograph, 
pathology, autopsy) 

  Age-adjusted 
average annual 
incidence rate: 

Adjusted:  
376/pop 
100,000 
annually 

Adjusted:  
255/pop 
100,000 
annually 

 

Steiner 1994 
US-Maryland 
Cholecystectomies 
(hosp discharges) 

67,537 
1985-
1992 

Maryland 
hospital 
discharges 

Adj Annual rates 
165 (1985) -  217 
(1992) per 
100,000 gen pop 

  6.2 cases 

Urbach 2005 
Ontario, Canada 
Hospitalized  
Cholecystectomies 

  Adjusted  
260.8/pop 
100,000 
Annually (1988-
2000) 

Adjusted 
367.5/pop 
100,000 
Annually 

Adjusted 
134.6/pop 
100,000 
Annually 

7.4 cases 

Mallon 2006 
Ireland 
Laparoscopic 
cholecystectomy 
1998-2000 

401 
Lap 
69 IBS 
Lap 

Londonderry 
Operating 
theatre records 
Pop-based 

All laparoscopic 
cholecystectomies 
75.9/100,000/yr 
IBS 26% of Lap 
(~19.7/100,000/yr) 

  2.2 

 

~0.6 cases 

 
Natl Center for 
Health Statistics, 
CDC, 2009 report 
2006 data # 
Cholecystectomies 

 Natl Hosp 
Discharge 
Survey 
Natl Survey of 
Ambulatory 
Surgery 

Cholecystectomy 
181 discharges 
per 100,000 pop   
Ambulatory surg  
cholecystectomy 
212 visits per 
100,000 pop  

2006: 
Ambulatory 
surgery: 
34.2 visits 
per 10,000 
pop = 342/ 
100,000  

2006: 
Ambulatory 
surgery: 
7.3 visits per 
10,000 pop 
= 73/ 
100,000 

(No single 
incidence 
rate for all 
cholecystec-
tomies for 
the US pop.) 

#  Hospital Cholecystectomy (77% Laparoscopy) & Ambulatory Cholecystectomy (almost all Laparoscopic) 
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The two earlier studies from Framingham, Massachusetts, (Friedman 1966) and Rochester, Minnesota, 
(Maram 1990) report on gallstones and, in the case of Massachusetts, also cholecystitis.  Their incidence 
rates are 590 and 370 (adjusted 376) cases per 100,000 annually for females and 290 and 217 (adjusted 
255) cases per 100,000 annually for males.  The Maryland study (Steiner 1994), the Canadian study 
(Urbach 2005), and the Irish study (Mallon 2006) reported incidence rates for hospitalized 
cholecystectomies:  Maryland hospitalized cholecystectomies (open & laparoscopic) of 217 per 100,000 
general population, Canadian hospitalized cholecystectomies (severe gallstones) of 260.8 per 100,000 
Ontario general population annually (367.5 per 100,000 annually for females and 134.6 for males), and 
Irish hospitalized laparoscopic cholecystectomies averaged annually of 75.9 per 100,000 Londonderry 
general population with 26% of these in IBS patients (~19.7 per 100,000).  The most recent publication 
on incidence rates gallbladder diseases, besides the Corazziari study, is from the National Center for 
Health Statistics which reported hospital discharges for cholecystectomies of 181 discharges per 100,000 
population in 2006 and for ambulatory cholecystectomies (almost all are laparoscopic) of 212 visits per 
100,000 population for 2006 and, for females and males, 342 and 73 visits per 100,000 population.   

DEPI I Comment:  The Corazziari Italian study published in 2006 had the highest incidence rate for 
gallstones and cholecystectomies of all the studies but it was the only study reporting IBS data from 
which to calculate IBS incidence rates for females and males.  All of the other studies reported only on 
cholecystectomies (hospitalized) except the two earlier studies in Massachusetts (Friedman 1996) and 
Minnesota (Maram 1990) which most likely did not include many, if any, laparoscopic chilecystectomies 
since they were introduced in the late 1980’s and all of these studies report lower incidence rates than 
Corazziari in Italy.   

There were only two reports of cholecystectomies in IBS patients: The Irish study (Mallon 2006) on 
hospitalized cholecystectomies and the UK survey study (Kennedy 1998) on the general population.  
Mallon’s Irish  study (2006) reported incidence rates for open (1988-1990) and laparoscopic (1998-
2000) cholecystectomies with IBS patients representing 20 and 26% respectively which was not 
statistically significant The second publication on cholecystecomies in IBS patients was a UK survey 
study by Kennedy et al (1998) and they  found more cholecystectomies in IBS patients than the general 
population but they did not have incidence data.   

The reported incidence rates in the US population studies for cholecystectomies are less than that 
reported by Corazziari for Italians and specifically IBS patients; however, Corazziari established a 
gallstone-free group following an interview, a physical exam and an ultrasonography.  None of the other 
studies established a gallbladder disease-free group with such rigor.   

4 DISCUSSION 

DGIEP asked for information on the incidence rate of gallbladder disease in the US in reference to the 
incidence rate that the sponsor calculated from the Corazziari Italian study on gallstones and 
cholecystectomies.  

Unfortunately, the linaclotide safety studies do not have a control group for comparison with the 
linaclotide-exposed patients.  It would have been especially helpful to have a separate control group for 
the linaclotide IBS-C and for the CC group. 

Most cholecystectomies are a matter of the patients’ medical records but the status of their gallbladder 
prior to symptoms is often not known; therefore, it is difficult to know the true GB disease “free” 
population to follow for new onset of GB disease and to determine the incidence rate of GB disease.  
There are, however, published studies that focus on gallstones and cholecystectomies from which 
incidence rates were reported (Table 3).  Unlike the other studies, the Italian Corazziari study established 
a gallstone-free group after an interview, physical exam and ultrasonography and it had an IBS group.   
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The two linaclotide-exposed groups, IBS-C and CC, are unique and they are not representative of the 
general population.  Only the Corazziari study lends itself to application to the linaclotide patients, despite 
the differences between the linaclotide and Corazziari studies (Table 2).  

It is possible that an increase in the incidence of cholecystectomies may be due to an increase in the 
incidence of gallstones, an increase in symptomatic gallstones, improved diagnosis of gallstones 
(especially with the use of ultrasonography), or a higher tendency for surgery (especially with 
laparoscopy). (Shaffer 2006)   

5 CONCLUSIONS 

The Italian Corazziari study is the best source for a comparator incidence rate for gallstones in IBS 
patients and therefore for use in the linaclotide safety study.  Even though other studies report incidence 
rates for the general US population, it is possible that their gallstone/cholecystectomy incidence rates are 
lower than the Corazziari study because the Corazziari study established a truer gallstone-free group using 
ultrasonography.  The expected number of gallbladder cases is 21 and the linaclotide safety studies had 20 
cases. 

6 RECOMMENDATIONS 

Given the conservative estimates from Corazziari study, the linaclotide gall bladder safety finding is 
reassuring at this time. 
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1 INTRODUCTION 
This review summarizes the Division of Medication Error Prevention and Analysis’s 
evaluation of the proposed container labels, carton, and insert labeling for Linzess 
(Linaclotide) Capsules for areas of vulnerability that could lead to medication errors.  

1.1 REGULATORY HISTORY 
The Applicant submitted the proposed labels and labeling for Linzess Capsules (NDA 
202811) on August 8, 2011.  

1.2 PRODUCT INFORMATION 

• Active Ingredient: Linaclotide 

• Indication of Use: Treatment of irritable bowel syndrome with constipation (IBS-
C) and chronic constipation 

• Route of administration: Oral 

• Dosage form:  Capsules 

• Dose and Frequency: 145 mcg or 290 mcg taken orally once daily on an empty 
stomach 

• How Supplied:  trade bottles containing 30 capsules,  with the middle NDC 
numbers differing for each strength 

• Storage:  59º F-86º F, and should remain in the original container (should not be 
subdivided or repackaged) 

• Container and Closure systems: HDPE bottles with  Closure.  

2 METHODS AND MATERIALS REVIEWED 
Using Failure Mode and Effects Analysis1 and postmarketing medication error data, the 
Division of Medication Error Prevention and Analysis (DMEPA) evaluated the 
following: 

• Insert Labeling submitted  August 8, 2011 (no image) 

• Trade Container Labels submitted August 8, 2011 (Appendix A) 

• Professional Sample Container Labels and Carton Labeling submitted 
August 8, 2011 (Appendix B)

                                                      
1 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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3 DISCUSSION OF DEFICIENCIES IDENTIFIED 

3.1 INSERT LABELING 

• The insert labeling contains information regarding storage and administration 
which requires greater prominence due to the potential of loss of stability of the 
active ingredient in sections 16 and 17 as well as in the patient counseling 
information. 

3.2 CONTAINER LABELS AND CARTON LABELING 

• Professional Sample Labels and Labeling 

o The professional sample and  trade container labels and carton labeling 
contain graphics which appear as part of the trade name, contain a 
dangerous abbreviation, have improper prominence of important storage 
and dispensing information, improper prominence of the net quantity 
statement, unnecessary shading on the container labeling, and a package 
size of 30 capsules, which may lead to medication error.  

• Trade Container Labels 

o The trade container labels contain graphics which appear as part of the 
trade name, contain a dangerous abbreviation, and have improper 
prominence of important storage and dispensing information, which 
may lead to medication error. 

4 CONCLUSIONS AND RECOMMENDATIONS  
DMEPA concludes that the proposed labels and labeling introduce vulnerability that can 
lead to medication error. We recommend the following:  

A. Insert Labeling 

1. Warnings and Precautions section Highlights and Full Prescribing 
Information. We recommend the addition of the statement “Keep 
Linzess in the original container. Do not subdivide or repackage. 
Protect from moisture. Do not remove desiccant from the container. 
Keep bottles closed tightly in a dry place.” as Linaclotide is sensitive 
to moisture and formaldehyde, therefore the proposed  
expiration dating is only valid if the drug remains in the proposed 
commercial container closure system during the entire shelf life, and 
therefore needs a prominent warning of this type to prevent 
transferring to a pharmacy bottle or pill box.  

2. How Supplied/Storage and Handling and Instructions for Patients 
within the Patient Counseling Information sections. Increase the 
prominence of the statement “Keep Linzess in the original container. 
Do not subdivide or repackage. Protect from moisture. Do not remove 
desiccant from the container. Keep bottles closed tightly in a dry 
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Executive CAC 
Date of Meeting: January 17, 2012 
 
Committee: David Jacobson-Kram, Ph.D., OND IO, Chair 

Abby Jacobs, Ph.D., OND IO, Member 
Paul Brown, Ph.D., OND IO, Member 
David B. Joseph, Ph.D., DGIEP, Alternate Member/Team Leader   
Niraj R. Mehta, Ph.D., DGIEP Presenting Reviewer 

 
Author of Draft:  Niraj R. Mehta 
 
The following information reflects a brief summary of the Committee discussion 
and its recommendations.  
 
NDA # 202811 
Drug Name: LINZESS (linaclotide acetate) tablets 
Sponsor: Ironwood Pharmaceuticals, Inc. 
 
Background:  Linaclotide is a first-in-class, orally active, synthetic 14-amino acid 
peptide structurally related to the guanylin peptide family. Linaclotide is a potent 
activator of GC-C (guanylate cyclase C), which increases the intracellular concentrations 
of the second messenger cyclic guanosine monophosphate (cGMP). The known 
pharmacologic effects of linaclotide include increased intestinal fluid secretion, 
acceleration of intestinal transit, and antinociception in rodent models of visceral pain 
secondary to colorectal injury. The proposed indications for linaclotide are the treatment 
of chronic constipation and irritable bowel syndrome with constipation. 
 
Linaclotide was negative in the Ames assay and in the in vitro chromosome aberration 
assay. The in vivo micronucleus test was not conducted. 
 
Mouse Carcinogenicity Study:  
 
Linaclotide was administered to Crl:CD-1 mice (70/sex/group) at doses of 0 (0.5% 
methylcellulose in deionized water), 600, 2000, and 6000 μg/kg/day, given by oral 
gavage for 104 weeks. There were no significant drug-related effects on survival rates, 
clinical signs, masses noted during the treatment period, body weights, food 
consumption, hematology, macroscopic observations, or microscopic findings (neoplastic 
and non-neoplastic.) 
 
Rat Carcinogenicity Study:  
 
Linaclotide was administered to Crl:CD(SD) rats (70/sex/group) at doses of 0 (0.5% 
methylcellulose in deionized water), 300, 1000, and 3500 μg/kg/day, given by oral 
gavage for 104 weeks. Survival in control group 1 females (28.6%) was significantly 
lower than control group 2 females (47.1%). The test article-treated females had lower 
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survival rates when compared control group 2. The 300 μg/kg/day females had a 
statistically significant decrease in survival rate (25.7%) compared to the combined 
control groups. In general, there were no significant drug-related effects on survival rates, 
clinical signs, masses noted during the treatment period, body weights, food 
consumption, hematology, macroscopic observations, or microscopic findings (neoplastic 
and non-neoplastic). Neoplastic findings showed that benign interstitial cell (Leydig cell) 
adenomas of the testes (common tumor) were observed in 4/70 males (5.7%) in the 3,500 
μg/kg/day group compared to 0/140 control males. Although statistical significance was 
achieved in the trend test, the study results were considered to be negative based on the 
following: the incidence in the 3500 µg/kg/day males was not significantly different from 
control (p=0.0175, α=0.01); the incidence of testicular interstitial adenoma in the 3500 
μg/kg/day males (5.7%) was within the historical control range (0-5.7%); the p value in 
the trend test (0.0049) was extremely close to the designated significance level for 
common tumors (α=0.005); and there is no plausible mechanism for drug-related tumor 
induction, since no systemic exposure to the drug or its active metabolite would be 
expected at the doses used in this study.  
 
Executive CAC Conclusions and Recommendations: 
 
Rat: 
 

• The Committee agreed that the study was adequate, noting prior approval of the 
study protocol. 

 
• The Committee concluded that the study was negative for drug-related neoplasms. 

 
Mice: 
 

• The Committee agreed that the study was adequate, noting prior approval of the 
study protocol. 

 
• The Committee concluded that the study was negative for drug-related neoplasms. 

                                                
 
David Jacobson-Kram, Ph.D. 
Chair, Executive CAC 
 
cc:\ 

/Division File, DGIEP 
/D. Joseph, DGIEP 
/N. Mehta, DGIEP 
/B. Strongin, DGIEP 
/ASeifried, OND-IO 
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ATTACHMENT  
 

MEMO OF FILING MEETING 
 
 
DATE:  9/30/11 
 
BLA/NDA/Supp #:  NDA 202-811 
  
PROPRIETARY NAME:  LINZESS 
 
ESTABLISHED/PROPER NAME: linaclotide 
 
DOSAGE FORM/STRENGTH: 145 mcg and 290 mcg capsules 
 
APPLICANT:  Ironwood Pharmaceuticals, Inc. 
 
PROPOSED INDICATION(S)/PROPOSED CHANGE(S):  Chronic Constipation and IBS-C 
 
BACKGROUND:   
 
NDA 202-811 for LINZESS (linaclotide) Capsules is an eCTD submission that provides for the treatment 
of constipation predominant irritable bowel syndrome (IBS-C) and chronic constipation.  Linaclotide is an 
NME.   
 
Clinical development for LINZESS was conducted under IND 63,290.  IND 63,290 was submitted by 
Microbia, Inc. September 30, 2004 for the treatment of IBS-C. Sponsorship of the IND changed to 
Ironwood Pharmaceuticals on April 14, 2008. An end-of-phase 2 (EOP2) meeting to discuss phase 3 
chronic constipation protocols was held May 15, 2008.  A second EOP2 meeting to discuss IBS-C phase 3 
protocols was held August 7, 2008 with a follow-up meeting October 15, 2008.  A Type C meeting to 
discuss pediatric issues was held January 26, 2010.   
 
A pre-NDA meeting to discuss the clinical and nonclinical submission content of a planned NDA for 
irritable bowel syndrome with constipation and chronic constipation was held March 22, 2011.  Safety and 
efficacy for the NDA were supported by the following phase 3 studies: 
 

• MCP-I03-302: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of 
Linaclotide Administered Orally for 26 weeks in Patients with Irritable Bowel Syndrome with 
Constipation 

 
• LIN-MD-31: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of 

Linaclotide Administered Orally for 12 weeks Followed by a 4- Week Randomized Withdrawal 
Period in Patients with Irritable Bowel Syndrome with Constipation 

 
• LIN-MD-Ol: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of 

Linaclotide Administered Orally for 12 weeks in Patients with Chronic Constipation 
 

• MCP-103-303: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group trial of 
Linaclotide Administered Orally for 12 weeks Followed by a 4-Week Randomized Withdrawal 
Period in Patients with Constipation. 

 
A chemistry, manufacturing and controls (CMC) EOP2 was held November 6, 2008.  A follow-up Type C 
CMC meeting was held January 20, 2011 and a CMC pre-NDA meeting was held May 11, 2011.   
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CLINICAL 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

• Clinical study site(s) inspections(s) needed? 
   

If no, explain:  
 

  YES 
  NO 

 

• Advisory Committee Meeting needed?  
 
Comments:       

 
 
If no, for an original NME or BLA application, include the 
reason.  For example: 

o this drug/biologic is not the first in its class 
o the clinical study design was acceptable 
o the application did not raise significant safety 

or efficacy issues 
o the application did not raise significant public 

health questions on the role of the 
drug/biologic in the diagnosis, cure, 
mitigation, treatment or prevention of a 
disease 

 

  YES 
Date if known:   

  NO 
  To be determined 

 
Reason:       
 
 

• Abuse Liability/Potential 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 
• If the application is affected by the AIP, has the 

division made a recommendation regarding whether 
or not an exception to the AIP should be granted to 
permit review based on medical necessity or public 
health significance?  

 
Comments:       

 

  Not Applicable 
  YES 
  NO 

CLINICAL MICROBIOLOGY 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 
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CLINICAL PHARMACOLOGY 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

• Clinical pharmacology study site(s) inspections(s) 
needed? 

 

  YES 
  NO 

BIOSTATISTICS 
 
 
 
Comments: May request reformatted data sets, site-
level data and a sensitivity analysis.   
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY) 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

IMMUNOGENICITY (BLAs/BLA efficacy 
supplements only) 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

PRODUCT QUALITY (CMC) 
 
 
 
Comments: Biopharmaceutics may have an information 
request 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 
Environmental Assessment 
 
• Categorical exclusion for environmental assessment 

(EA) requested?  
 
If no, was a complete EA submitted? 

 
 
If EA submitted, consulted to EA officer (OPS)? 
 

Comments:       
 

  Not Applicable 
 

 YES 
  NO 

 
 YES 
  NO 

 
 YES 
  NO 
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Appendix A (NDA and NDA Supplements only) 
 

NOTE: The term "original application" or "original NDA" as used in this appendix 
denotes the NDA submitted. It does not refer to the reference drug product or "reference 
listed drug." 
 
An original application is likely to be a 505(b)(2) application if: 
 

(1) it relies on published literature to meet any of the approval requirements, and the 
applicant does not have  a written right of reference to the underlying data.   If 
published literature is cited in the NDA but is not necessary for approval, the 
inclusion of such literature will not, in itself, make the application a 505(b)(2) 
application, 

(2) it relies for approval on the Agency's previous findings of safety and efficacy for 
a listed drug product and the applicant does not own or have right to reference the 
data supporting that approval, or  

(3) it relies on what is "generally known" or "scientifically accepted" about a class of 
products to support the safety or effectiveness of the particular drug for which the 
applicant is seeking approval.  (Note, however, that this does not mean any 
reference to general information or knowledge (e.g., about disease etiology, 
support for particular endpoints, methods of analysis) causes the application to be 
a 505(b)(2) application.) 

 
Types of products for which 505(b)(2) applications are likely to be submitted include: 
fixed-dose combination drug products (e.g., heart drug and diuretic (hydrochlorothiazide) 
combinations); OTC monograph deviations (see 21 CFR 330.11); new dosage forms; new 
indications; and, new salts.  
 
An efficacy supplement can be either a (b)(1) or a (b)(2) regardless of whether the 
original NDA was a (b)(1) or a (b)(2).   

An efficacy supplement is a 505(b)(1) supplement if the supplement contains all of the 
information needed to support the approval of the change proposed in the supplement.  
For example, if the supplemental application is for a new indication, the supplement is a 
505(b)(1) if: 

(1) The applicant has conducted its own studies to support the new indication (or 
otherwise owns or has right of reference to the data/studies), 

(2) No additional information beyond what is included in the supplement or was 
embodied in the finding of safety and effectiveness for the original application or 
previously approved supplements is needed to support the change.  For example, 
this would likely be the case with respect to safety considerations if the dose(s) 
was/were the same as (or lower than) the original application, and. 

(3) All other “criteria” are met (e.g., the applicant owns or has right of reference to 
the data relied upon for approval of the supplement, the application does not rely 
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for approval on published literature based on data to which the applicant does not 
have a right of reference). 

 

An efficacy supplement is a 505(b)(2) supplement if: 

(1) Approval of the change proposed in the supplemental application would require 
data beyond that needed to support our previous finding of safety and efficacy in 
the approval of the original application (or earlier supplement), and the applicant 
has not conducted all of its own studies for approval of the change, or obtained a 
right to reference studies it does not own. For example, if the change were for a 
new indication AND a higher dose, we would likely require clinical efficacy data 
and preclinical safety data to approve the higher dose. If the applicant provided 
the effectiveness data, but had to rely on a different listed drug, or a new aspect of 
a previously cited listed drug, to support the safety of the new dose, the 
supplement would be a 505(b)(2),  

(2) The applicant relies for approval of the supplement on published literature that is 
based on data that the applicant does not own or have a right to reference.  If 
published literature is cited in the supplement but is not necessary for approval, 
the inclusion of such literature will not, in itself, make the supplement a 505(b)(2) 
supplement, or 

(3) The applicant is relying upon any data they do not own or to which they do not 
have right of reference.  

 
If you have questions about whether an application is a 505(b)(1) or 505(b)(2) 
application, consult with your OND ADRA or OND IO. 
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REGULATORY PROJECT MANAGER 
 PLR FORMAT LABELING REVIEW  

 
To be completed for all new NDAs, BLAs, Efficacy Supplements, and PLR Conversion 

Supplements 

 
Application:  NDA 202-811 
 
Name of Drug: LINZESS (linaclotide) Capsules 
 
Applicant:  Ironwood Pharmaceuticals, Inc. 
 

Labeling Reviewed 
 
Submission Date:  August 8, 2011 
  
Receipt Date:  August 9, 2011 

 
Background and Summary Description 

 
NDA 202-811 for LINZESS (linaclotide) Capsules is an eCTD submission that provides for the 
treatment of constipation predominant irritable bowel syndrome (IBS-C) and chronic 
constipation.  Linaclotide is an NME.   
 
Clinical development for LINZESS was conducted under IND 63,290.  IND 63,290 was 
submitted by Microbia, Inc. September 30, 2004 for the treatment of IBS-C. Sponsorship of the 
IND changed to Ironwood Pharmaceuticals on April 14, 2008. An end-of-phase 2 (EOP2) 
meeting to discuss phase 3 chronic constipation protocols was held May 15, 2008.  A second 
EOP2 meeting to discuss IBS-C phase 3 protocols was held August 7, 2008 with a follow-up 
meeting October 15, 2008.  A Type C meeting to discuss pediatric issues was held January 26, 
2010.   
 
A pre-NDA meeting to discuss the clinical and nonclinical submission content of a planned 
NDA for irritable bowel syndrome with constipation and chronic constipation was held March 
22, 2011.  Safety and efficacy for the NDA were supported by the following phase 3 studies: 
 

• MCP-I03-302: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group 
trial of Linaclotide Administered Orally for 26 weeks in Patients with Irritable Bowel 
Syndrome with Constipation 

 
• LIN-MD-31: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group 

trial of Linaclotide Administered Orally for 12 weeks Followed by a 4- Week 
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Randomized Withdrawal Period in Patients with Irritable Bowel Syndrome with 
Constipation 

 
• LIN-MD-Ol: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-group 

trial of Linaclotide Administered Orally for 12 weeks in Patients with Chronic 
Constipation 

 
• MCP-103-303: A Phase 3, Randomized, Double-blind, Placebo-controlled, Parallel-

group trial of Linaclotide Administered Orally for 12 weeks Followed by a 4-Week 
Randomized Withdrawal Period in Patients with Constipation. 

 
A chemistry, manufacturing and controls (CMC) EOP2 was held November 6, 2008.  A follow-
up Type C CMC meeting was held January 20, 2011 and a CMC pre-NDA meeting was held 
May 11, 2011.   
 

Review 
 
The submitted labeling was reviewed in accordance with the labeling requirements listed in the 
“Selected Requirements for Prescribing Information (SRPI)” section of this review.  Labeling 
deficiencies are identified in this section with an “X” in the checkbox next to the labeling 
requirement. 
 

Selected Requirements for Prescribing Information (SRPI) 
 

Highlights (HL) 

• General comments  

 HL must be in two-column format, with ½ inch margins on all sides and between columns, 
and in a minimum of 8-point font.   

 HL is limited in length to one-half page. If it is longer than one-half page, a waiver has been 
granted or requested by the applicant in this submission.  

 There is no redundancy of information.  

 If a Boxed Warning is present, it must be limited to 20 lines.  (Boxed Warning lines do not 
count against the one-half page requirement.) 

 A horizontal line must separate the HL and Table of Contents (TOC).  

 All headings must be presented in the center of a horizontal line, in UPPER-CASE letters 
and bold type.   

 Each summarized statement must reference the section(s) or subsection(s) of the Full 
Prescribing Information (FPI) that contains more detailed information. 
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 Section headings are presented in the following order: 

• Highlights Limitation Statement (required statement)  
• Drug names, dosage form, route of administration, and controlled 

substance symbol, if applicable (required information)  
• Initial U.S. Approval (required information)  
• Boxed Warning (if applicable) 
• Recent Major Changes (for a supplement) 
• Indications and Usage (required information) 
• Dosage and Administration (required information) 
• Dosage Forms and Strengths (required information) 
• Contraindications (required heading – if no contraindications are known, it 

must state “None”) 
• Warnings and Precautions (required information) 
• Adverse Reactions (required AR contact reporting statement)  
• Drug Interactions (optional heading) 
• Use in Specific Populations (optional heading) 
• Patient Counseling Information Statement (required statement)  
• Revision Date (required information)  
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• Highlights Limitation Statement  

 Must be placed at the beginning of HL, bolded, and read as follows: “These highlights do 
not include all the information needed to use (insert name of drug product in UPPER 
CASE) safely and effectively. See full prescribing information for (insert name of drug 
product in UPPER CASE).”  

• Product Title  

 Must be bolded and note the proprietary and established drug names, followed by the 
dosage form, route of administration (ROA), and, if applicable, controlled substance symbol.  

• Initial U.S. Approval  

 The verbatim statement “Initial U.S. Approval” followed by the 4-digit year in which the 
FDA initially approved of the new molecular entity (NME), new biological product, or new 
combination of active ingredients, must be placed immediately beneath the product title line. 
If this is an NME, the year must correspond to the current approval action.  

• Boxed Warning  

 All text in the boxed warning is bolded. 

 Summary of the warning must not exceed a length of 20 lines. 

 Requires a heading in UPPER-CASE, bolded letters containing the word “WARNING” and 
other words to identify the subject of the warning (e.g.,“WARNING: LIFE-
THREATENING ADVERSE REACTIONS”).  

 Must have the verbatim statement “See full prescribing information for complete boxed 
warning.” If the boxed warning in HL is identical to boxed warning in FPI, this statement is 
not necessary. 

• Recent Major Changes (RMC)  

 Applies only to supplements and is limited to substantive changes in five sections: Boxed 
Warning, Indications and Usage, Dosage and Administration, Contraindications, and 
Warnings and Precautions.  

 The heading and, if appropriate, subheading of each section affected by the recent change 
must be listed with the date (MM/YYYY) of supplement approval. For example, “Dosage 
and Administration, Coronary Stenting (2.2) --- 2/2010.”   

 For each RMC listed, the corresponding new or modified text in the FPI must be marked 
with a vertical line (“margin mark”) on the left edge. 

 A changed section must be listed for at least one year after the supplement is approved and 
must be removed at the first printing subsequent to one year.    

 Removal of a section or subsection should be noted. For example, “Dosage and 
Administration, Coronary Stenting (2.2) --- removal 2/2010.”    
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• Indications and Usage  

 If a product belongs to an established pharmacologic class, the following statement is 
required in HL: [Drug/Biologic Product) is a (name of class) indicated for (indication(s)].” 
Identify the established pharmacologic class for the drug at:   

http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/ucm162549.htm.  

• Contraindications  

 This section must be included in HL and cannot be omitted. If there are no 
contraindications, state “None.” 

 All contraindications listed in the FPI must also be listed in HL. 

 List known hazards and not theoretical possibilities (i.e., hypersensitivity to the drug or any 
inactive ingredient).  If the contraindication is not theoretical, describe the type and nature of 
the adverse reaction.  

 For drugs with a pregnancy Category X, state “Pregnancy” and reference Contraindications 
section (4) in the FPI.  

• Adverse Reactions  

 Only “adverse reactions” as defined in 21 CFR 201.57(a)(11) are included in HL. Other 
terms, such as “adverse events” or “treatment-emergent adverse events,” should be avoided. 
Note the criteria used to determine their inclusion (e.g., incidence rate greater than X%).  

 For drug products other than vaccines, the verbatim bolded statement, “To report 
SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at (insert 
manufacturer’s phone number) or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch” 
must be present. Only include toll-free numbers. 

• Patient Counseling Information Statement  

 Must include the verbatim statement: “See 17 for Patient Counseling Information” or if the 
product has FDA-approved patient labeling: “See 17 for Patient Counseling Information 
and (insert either “FDA-approved patient labeling” or “Medication Guide”).  

• Revision Date 

 A placeholder for the revision date, presented as “Revised: MM/YYYY or Month Year,” 
must appear at the end of HL.  The revision date is the month/year of application or 
supplement approval.    
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Contents: Table of Contents (TOC) 
 

 The heading FULL PRESCRIBING INFORMATION: CONTENTS  must appear at the 
beginning in UPPER CASE and bold type. 

 The section headings and subheadings (including the title of boxed warning) in the TOC 
must match the headings and subheadings in the FPI. 

 All section headings must be in bold type, and subsection headings must be indented and 
not bolded.  

 When a section or subsection is omitted, the numbering does not change. For example, 
under Use in Specific Populations, if the subsection 8.2 (Labor and Delivery) is omitted, it 
must read: 

8.1 Pregnancy 

8.3 Nursing Mothers (not 8.2) 

8.4 Pediatric Use (not 8.3) 

8.5 Geriatric Use (not 8.4) 

 If a section or subsection is omitted from the FPI and TOC, the heading “Full Prescribing 
Information: Contents” must be followed by an asterisk and the following statement must 
appear at the end of TOC: “*Sections or subsections omitted from the Full Prescribing 
Information are not listed.”  

 

Full Prescribing Information (FPI) 

• General Format 

 A horizontal line must separate the TOC and FPI. 

 The heading – FULL PRESCRIBING INFORMATION – must appear at the beginning in 
UPPER CASE and bold type. 

 The section and subsection headings must be named and numbered in accordance with 21 
CFR 201.56(d)(1). 

 

• Boxed Warning 

 Must have a heading, in UPPER CASE, bold type, containing the word “WARNING” and 
other words to identify the subject of the warning.  Use bold type and lower-case letters for 
the text. 

 Must include a brief, concise summary of critical information and cross-reference to detailed 
discussion in other sections (e.g., Contraindications, Warnings and Precautions). 
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• Contraindications 

 

 For Pregnancy Category X drugs, list pregnancy as a contraindication.  

 

 

• Adverse Reactions  

 Only “adverse reactions” as defined in 21 CFR 201.57(c)(7) should be included in labeling. 
Other terms, such as “adverse events” or “treatment-emergent adverse events,” should be 
avoided.  

 For the “Clinical Trials Experience” subsection, the following verbatim statement or 
appropriate modification should precede the presentation of adverse reactions: 

“Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in clinical practice.” 

 For the “Postmarketing Experience” subsection, the listing of post-approval adverse reactions 
must be separate from the listing of adverse reactions identified in clinical trials. Include the 
following verbatim statement or appropriate modification:  

“The following adverse reactions have been identified during post-approval use of 
(insert drug name).  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 drug exposure.” 

• Use in Specific Populations 

 Subsections 8.4 Pediatric Use and 8.5 Geriatric Use are required and cannot be omitted.   

• Patient Counseling Information 

 This section is required and cannot be omitted.  

 Must reference any FDA-approved patient labeling, including the type of patient labeling. 
The statement “See FDA-approved patient labeling (insert type of patient labeling).” should 
appear at the beginning of Section 17 for prominence. For example: 

•  “See FDA-approved patient labeling (Patient Information)" 
 
 
 

Conclusions/Recommendations 
 
All labeling deficiencies identified in the SRPI section of this review will be conveyed to the 
applicant in the 74-day letter. The applicant will be asked to resubmit labeling that addresses all 
identified labeling deficiencies by November 14, 2011. The resubmitted labeling will be used for 
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further labeling discussions. 
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