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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 204168 FETZIMA, levomilnacipran

PMR/PMC Description: PREA PMR – Study 1

A deferred pediatric study under PREA for the treatment of major depressive 
disorder in pediatric patients aged 12 to 17 years.  Conduct a study to obtain 
data on the pharmacokinetic (PK), efficacy and safety of levomilnacipran in 
the relevant adolescent population (ages 12-17).  This study must be a 
placebo-and active-controlled (escitalopram or fluoxetine), fixed-dose study.  

The sponsor should submit data from population PK modeling in adults to 
justify dose selection and PK sampling schedule for this adolescent study, at 
least 3 months prior to submitting the protocol.  When the appropriate number 
of PK samples becomes available from this adolescent study (PMR#1943-1) ,
an interim population PK analysis should be conducted to determine the 
dosing and regimen for the second efficacy and safety study in children and 
adolescents (ages 7-17 years).

PMR/PMC Schedule Milestones: Final Protocol Submission: 07/25/2014
Study/Trial Completion: 07/25/2017
Final Report Submission: 07/25/2018
Other: PK modeling data to inform dose/ 

sampling
04/25/2014

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
Theoretical concern
Other

This is a pediatric study required under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c). With 
concurrence from PeRC, the division is deferring submission of the pediatric study for ages 7 to 17 years 
old in the treatment of major depressive disorder, because this product is ready for approval for use in 
adults and the pediatric studies have not been completed.
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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?

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.

The study will obtain data on the pharmacokinetic, efficacy and safety of levomilnacipran in the 
relevant adolescent population aged 12-17 (Study 1).  This study must be a placebo-and active-
controlled (escitalopram or fluoxetine), fixed-dose study.

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

N/A
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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

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?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed

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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NDA/BLA #
Product Name:

NDA 204168 FETZIMA, levomilnacipran

PMR/PMC Description: PREA PMR – Study 2

A deferred pediatric study under PREA for the treatment of major depressive 
disorder in pediatric patients ages 7 to 17 years.  Conduct a study to obtain 
data on the efficacy and safety of levomilnacipran in the relevant pediatric 
population (ages 7-17 years).  This study must be a placebo-and active-
controlled (fluoxetine) study.  This study may be a fixed-dose study..

The sponsor should submit data from population PK model using data from 
adults and adolescents(PMR# 1943-1) to justify the doses and the schedule for 
sparse PK sampling, at least 3 months prior to submitting the protocol.

PMR/PMC Schedule Milestones: Final Protocol Submission: 07/25/2016
Study/Trial Completion: 07/25/2019
Final Report Submission: 07/25/2020
Other: PK modeling data to inform 

dose/sampling
04/25/2016

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 is a pediatric study required under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c). With
concurrence from PeRC, the division is deferring submission of the pediatric study for ages 7 to 17 years 
old in the treatment of major depressive disorder, because this product is ready for approval for use in 
adults and the pediatric studies have not been completed.

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.”

N/A
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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
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.
The study will obtain data on the efficacy and safety of levomilnacipran in the relevant pediatric
population aged 7-17 (Study 2).  This study must be a placebo-and active-controlled (fluoxetine), 
fixed-dose study.

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)
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
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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?
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?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed

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)

Reference ID: 3347055



PMR/PMC Development Template Last Updated 7/25/2013    Page 7 of 13

NDA/BLA #
Product Name:

NDA 204168 FETZIMA, levomilnacipran

PMR/PMC Description: PREA PMR – Study 3

To support the use of levomilnacipran in children less than 12 years of age, 
the sponsor must conduct a study to assess the safety of levomilnacipran in 
juvenile rats. This study must include evaluation of neurological/behavioral 
development and reproductive development. The sponsor should submit the 
protocol for Agency comments prior to initiating the study. You may conduct 
this study concurrently with the pediatric clinical trials

PMR/PMC Schedule Milestones: Final Protocol Submission: 07/25/2014
Study/Trial Completion: 07/25/2016
Final Report Submission: 07/25/2017
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 is a prerequisite study for the pediatric study (Study 2, for children under 12 years of age) required 
under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c). PeRC concurred with this PMR.

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)

N/A
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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.
Juvenile rat study that will include evaluation of neurological/behavioral development and 
reproductive development.

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)
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)
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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
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

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?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed

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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NDA/BLA #
Product Name:

NDA 204168 FETZIMA, levomilnacipran

PMR/PMC Description: Section 506B – Study 4

A controlled trial to evaluate the longer-term (i.e., maintenance) efficacy of 
levomilnacipran in the treatment of adults with major depressive disorder. 
This trial must be placebo-controlled, utilize a randomized withdrawal design, 
and include an adequate period of stabilization with open-label treatment of 
levomilnacipran prior to double-blind randomization.

PMR/PMC Schedule Milestones: Final Protocol Submission: 03/25/2014
Study/Trial Completion: 03/25/2018
Final Report Submission: 03/25/2019
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

N/A

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.

N/A
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- 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?

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.
This trial must be placebo-controlled, utilize a randomized withdrawal design, and include an 
adequate period of stabilization with open-label treatment of levomilnacipran prior to double-
blind randomization.

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)
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)

Efficacy study (clinical trial)
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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?
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?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed

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:  DPP to grant waiver of 1/2 page HL limit in approval letter. 
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:  Under I&U heading, insert cross reference after "Limitation of Use" statement [i.e., 
"(1)"]. 

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 

YES

YES

YES

YES

NO

YES
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Recent Major Changes Required for only certain changes to PI*
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:  Insert year of Initial U.S. Approval of milnacipran and since this product is an 
enantiomer of milnacipran, include "milnacipran" in parentheses after the year [i.e., "2009 
(milnacipran)"]

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 

YES

YES

YES

YES

NO

YES

YES
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other words to identify the subject of the Warning (e.g., “WARNING: SERIOUS 
INFECTIONS”).

Comment:       
14. Must always have the verbatim statement “See full prescribing information for complete boxed 

warning.” in italics and centered immediately beneath the heading.

Comment:  Remove white space above statement referring to full prescribing information for 
complete boxed warning.

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 established pharmacologic 
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

NO

YES

YES

N/A

N/A

N/A

N/A

YES

N/A
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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. 
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:  Insert revision date (i.e., "July 2013").

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:       

YES

YES

YES

YES

NO

YES

YES

YES

YES
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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. 

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 

YES

YES

YES

YES

YES

YES

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

YES

YES

N/A

YES

YES

YES

N/A

YES
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“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 practice.” 

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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1 INTRODUCTION

This review evaluates the proposed labels, labeling, and packaging for Fetzima 
(Levomilnacipran) Extended-release Capsules, for areas of vulnerability that can lead to 
medication errors.  

1.1 BACKGROUND

Fetzima (Levomilnacipran) is an isomer of milnacipran, which is an already marketed 
product available under the proprietary name Savella.  If approved, this will be the first 
levomilnacipran product on the market.   

The proprietary name,  is used on the labels and labeling.  This name was 
reviewed by the Division of Medication Error Prevention and Analysis (DMEPA) in  
OSE Review 2012-2846, dated February 14, 2013, and was found unacceptable  

  

The Applicant subsequently submitted the proposed proprietary name, Fetzima, for 
review, which was found acceptable in OSE Review 2013-659 dated June 3, 2013.  
Therefore, all proposed labels and labeling will need to be revised to reflect this 
proprietary name.    

1.2 PRODUCT INFORMATION

The following product information is provided in the September 25, 2012 and December 
21, 2012 submissions. 

• Active Ingredient:  Levomilnacipran  

• Indication of Use:  Treatment of Major Depressive Disorder (MDD) 

• Route of Administration:  Oral 

• Dosage Form:  Extended-release Capsules

• Strengths:  20 mg, 40 mg, 80 mg, and 120 mg 

• Dose and Frequency:  Initiate at 20 mg once daily for 2 days and then increase to 
40 mg once daily.  Based on efficacy and tolerability, the dose may be increased 
in increments of 40 mg at intervals of 2 or more days.  The maximum 
recommended dose is 120 mg once daily.  For patients with mild renal 
impairment (creatinine clearance 60 to 89 mL/min), the maintenance dose should 
not exceed 80 mg once daily.  For patients with severe renal impairment 
(creatinine clearance of 15 to 29 mL/min), the maintenance dose should not 
exceed 60 mg once daily.  Swallow capsules whole.  Do not open, chew or crush 
the capsule.  Can be taken with or without food. 

• How Supplied:  See tables below for the proposed commercial and professional 
sample packaging configurations 

• Storage:  Store at 25°C (77°F); excursions permitted between 15°C and 30°C 
(59°F and 86°F) 
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6. The “swallow whole...” instructions are included in the Usual Dosage statement 
and may be overlooked.  Revise the Usual Dosage statement to read:  See full 
Prescribing Information. Additionally, relocate the “Swallow whole” and “Do not 
chew or crush” statements to appear on a separate line below the Usual Dosage 
statement.  

B. General Comments (Titration Packaging ) 

C. Container Labels 

1. The net quantity statement is too prominent on the labels.  Remove the color 
highlighting from the net quantity statement, slightly decrease its size, and 
relocate the statement to a less prominent area on the label that is not too close in 
proximity to the statement of strength (e.g., lower right or left corner).  

2. Relocate the statement of strength so that it is positioned directly below the 
established name for customary placement and to improve readability of the 
labels.

D. Hospital Unit Dose Blister 

1. The vertical alignment and location of the statement of strength on the HUD 
blister labels decreases its readability.  Position the statement of strength so that it 
is horizontal to facilitate readability.  Additionally, relocate the statement of 
strength to a position below the established name.  Consider relocating the 
barcode in order to provide space for relocation of the statement of strength. 

2. The statement of strength on the HUD blister labels lacks prominence.  Increase 
the size of the statement of strength in order to improve readability. 

3. The dosage form is not stated on the HUD blister labels.  Add the dosage form 
“extended-release capsule” to the blister label. 

E. Hospital Unit-Dose Carton Labeling 

1. The net quantity statements located in the middle of each panel                                     
(i.e., 100 Capsules) are too prominent and are duplicative.  Delete those 
statements and keep the net quantity statement that is located at the bottom of the 
principal display panel.  However, revise this statement to read:  10 x 10-count 
blister cards.   

2. Relocate the statement of strength so that it is positioned beneath the established 
name.   
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J. Commercial Titration Pack (2 x 20 mg and 26 x 40 mg capsules) 

1. The instructions for opening the titration pack are inadequate.  The top panel of 
the flap does not have any instructions that state the flap should first be lifted up.  
Place instructions on the top panel of the flap that inform patients to lift up the 
flap to find instructions for sliding out the tray. 

2. The “glue” used to secure the flap in place is very sticky which makes the flap 
difficult to lift up.  Reconsider the need to secure the flap. 

3. The instructions for use under the heading “Dosage” on the titration pack is not 
optimally worded for clarity and safe use of the titration packs.  For example, one 
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of the statements reads:  
  If not read thoroughly, patients might inadvertently take two 20 mg 

capsules as the initial dose.  Consider revising the statement and the statements 
that follow to the following format:  Take one 20 mg capsule once daily on days 1 
and 2; Take one 40 mg capsule once daily on days 3 through 28.  Additionally, 
remove the hyphens from all dosing instructions and replace them with “to” or 
“through” accordingly in order to avoid any misinterpretation or confusion with 
their use (see aforementioned example). 
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REGULATORY PROJECT MANAGER
PHYSICIAN’S LABELING RULE (PLR) FORMAT REVIEW

OF THE PRESCRIBING INFORMATION 

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

Application: NDA 204168 

Application Type: New NDA

Name of Drug: levomilnacipran HCl Extended-Release Capsules  
  Proprietary Name:  Fetzima (Name Granted June 6, 2013) 

Applicant: Forest Laboratories, Inc. 

Submission Date: September 24, 2012 

Receipt Date: September 25, 2012

1.0 Regulatory History and Applicant’s Main Proposals 

Forest submitted a new NDA 204168 for levomilnacipran HCl sustained-release capsules 20mg, 
40mg, 80mg, 120mg.  It is an SNRI developed for the treatment of Major Depressive Disorder 
(MDD). It is the levo-enantiomer of Savella® (milnacipran HCl) tablets approved in 2009 for the 
treatment of fibromyalgia. 

Pierre Fabre discovered levomilnacipran and sponsored initial Phase 1 and Phase 2 studies. Forest 
sponsored additional Phase 1 studies and all Phase 3 studies (under IND 104483) that have been 
conducted to date. The clinical development program for levomilnacipran consists of the following 
studies.

19 completed clinical pharmacology and biopharmaceutics studies 
5 completed placebo-controlled studies in MDD 
1 completed randomized withdrawal relapse prevention study in MDD 
1 ongoing open-label extension study in patients with MDD 

 
 

The following list represents formal meetings between Forest and the FDA.  
May 18, 2009: Type B End of Phase 2 Teleconference 
March 12, 2010: Type C Clinical Development of a New Indication 
January 25,2012: Type B Pre-NDA CMC Meeting 
May 4, 2012: Type B Pre-NDA Meeting: Clinical/Non-Clinical Review of Levomilnacipran 
for the Treatment of MDD 

Reference ID: 3333328
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2.0 Review of the Prescribing Information (PI) 
This review is based on the applicant’s submitted Microsoft Word format of the PI.  The applicant’s 
proposed PI was reviewed in accordance with the labeling format requirements listed in the “Selected 
Requirements for Prescribing Information (SRPI)” checklist (see the Appendix).    

3.0 Conclusions/Recommendations 

SRPI format deficiencies were identified in the review of this PI.  For a list of these deficiencies see 
the Appendix.

All SRPI format deficiencies of the PI and other labeling issues identified above were conveyed to the 
applicant in the 74-day letter/an advice letter sent to the sponsor on November 27, 2012. The applicant 
was asked to correct these deficiencies and resubmit the PI in Word format within 3 weeks of receipt 
of the letter. The resubmitted PI was used for further labeling review. 

5.0 Appendix 

Selected Requirements of Prescribing Information (SRPI) 

The Selected Requirement of Prescribing Information (SRPI) version 2 is a 48-item, drop-down 
checklist of critical format elements of the prescribing information (PI) based on labeling 
regulations (21 CFR 201.56 and 201.57) and labeling guidances. 

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 enu 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) 

YES 

NO
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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*
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  

YES 

YES 

YES 

YES 

YES 

YES 

Reference ID: 3333328



Selected Requirements of Prescribing Information (SRPI) 

SRPI version 2:  Last Updated May 2012  Page 4 of 9 

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:  Delete the month from the Initial U.S. Approval in Highlights. 

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:       
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 

YES 

YES 

NO

YES 

YES 

YES 

YES 

YES 

N/A

N/A

N/A
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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. 
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:        

N/A

YES 

N/A

YES 

YES 

YES 

YES 
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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. 

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:       

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YE 

YES 

YES 

NO
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Selected Requirements of Prescribing Information (SRPI) 
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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) 
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:  Subsection 9.2 Abuse and Dependence should be separated: 9.2 Abuse and 9.3 
Dependence.

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.

YES 

YES 

N/A
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Selected Requirements of Prescribing Information (SRPI) 
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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:      
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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 

PATIENT LABELING REVIEW

Date: June 20, 2013

To: Mitchell Mathis, M.D.
Acting Director
Division of Psychiatry Products (DPP)

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

Robin Duer, RN, BSN, MBA
Senior Patient Labeling Reviewer
Division of Medical Policy Programs (DMPP)

From: Twanda Scales, RN, MSN/Ed.
Patient Labeling Reviewer
Division of Medical Policy Programs (DMPP)

Susannah K. O’Donnell, MPH
Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

Subject: Review of Patient Labeling: Medication Guide (MG)

Drug Name: levomilnacipran 

Dosage Form and Route: extended-release capsules
Application 
Type/Number: NDA 204168

Applicant: Forest Laboratories, Inc.
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1 INTRODUCTION

On September 25, 2012, Forest Laboratories submitted for the Agency’s review an 
original New Drug Application (NDA) for levomilnacipran extended-release 
capsules. Levomilnacipran is indicated for the treatment of Major Depressive 
Disorder (MDD).

This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a 
request by the Division of Psychiatry Products (DPP) on November 9, 2012 and 
November 8, 2012, respectively,  for DMPP and OPDP to review the Applicant’s 
proposed review the Applicant’s proposed Medication Guide (MG) for
levomilnacipran  extended-release capsules.

2 MATERIAL REVIEWED

Draft levomilnacipran extended-release capsules MG received on September 25, 
2012, and received by DMPP on June 10, 2013

Draft levomilnacipran extended-release capsules MG received on September 25, 
2012, and received by OPDP on June 10, 2013

Draft levomilnacipran extended-release capsules Prescribing Information (PI) 
received on September 25, 2012, revised by the Review Division throughout the 
review cycle, and received by DMPP June 10, 2013

Draft levomilnacipran extended-release capsules Prescribing Information (PI) 
received on September 25, 2012, revised by the Review Division throughout the 
review cycle, and received by OPDP on June 13, 2013

PRISTIQ (desvenlafaxine) Extended-Release Tablets comparator labeling 
approved February 14, 2013 

VIBRYD (vilazodone hydrochloride) Tablets comparator labeling approved 
December 21, 2012 

3 REVIEW METHODS

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 reformatted the MG document using the Verdana font, 
size 11.

In our review of the MG we have: 

simplified wording and clarified concepts where possible

ensured that the MG are consistent with the Prescribing Information (PI) 
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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)

ensured that the MG is consistent with the approved comparator labeling where 
applicable

4 CONCLUSIONS

The MG is acceptable with our recommended changes.

5 RECOMMENDATIONS

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

Our collaborative review of the MG is appended to this memorandum.  Consult 
DMPP and OPDP 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. 

Reference ID: 3328730
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****Pre-decisional Agency Information****

Memorandum

Date: June 20, 2013

To: Juliette Touré, PharmD
Senior Regulatory Project Manager
Division of Psychiatry Products (DPP)

From: Susannah O’Donnell, MPH
Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

Through: Mathilda Fienkeng, PharmD
Team Leader, OPDP

Subject: NDA #204168
TRADENAME™ (levomilnacipran) Extended-Release Capsules

OPDP has reviewed the draft product labeling (PI) for TRADENAME™ (levomilnacipran) Extended-
Release Capsules as requested in the consult from DPP dated November 8, 2012.

OPDP’s comments on the draft PI for levomilnacipran are based on the version provided by email 
from Juliette Touré on June 13, 2013, and are provided directly on the draft PI below.

If you have any questions, please feel free to contact me by phone at 301-796-3245 or by email at 
Susannah.ODonnell@fda.hhs.gov.

OPDP appreciates the opportunity to provide comments on these materials.  Thank you! 

FOOD AND DRUG ADMINISTRATION
Center for Drug Evaluation and Research
Office of Prescription Drug Promotion 
Division of Consumer Drug Promotion

Reference ID: 3328999
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 DEPARTMENT OF HEALTH & HUMAN SERVICES   Public Health Service 
     _______________________________________________________________________ 
 

 
      Food and Drug Administration    
      Office of New Drugs - Immediate Office 
      Pediatric and Maternal Health Staff 
      Silver Spring, MD  20993  

  Telephone   301-796-2200 
 FAX       301-796-9855 

MEMORANDUM TO FILE 
 

Date: June 19, 2013
                                                                                                         
From:     Amy M. Taylor, MD, MHS Medical Officer 
    Pediatric and Maternal Health Staff 

Through:  Hari Cheryl Sachs, MD Team Leader and Acting OND 
Associate Director, Pediatric and Maternal Health Staff 

NDA Number: 204-168 

Sponsor: Forest Laboratories, Inc. 
 
Product:   levomilnacipran (Trade Name still under negotiation) 
 
Dosage form and
Route of administration:   Extended Release Capsules for oral use

Proposed use: Treatment of Major Depressive Disorder (adults) 
 
Division Consult Request: The Division Psychiatric Products request assistance from 
PMHS with pediatric labeling for levomilnacipran.  
 
Background
NDA 204-168 is under review for approval for the indication of Major Depressive 
Disorder (MDD).  The product has not been studied in pediatric patients.  The following 
waiver and post-marketing requirement under PREA are currently planned. 
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We are waiving the pediatric study requirement for ages 0 to 6 years because 
necessary studies are impossible or highly impracticable.  This is because of the 
low prevalence of this disorder in this age range.  

 
We are deferring submission of your pediatric study for ages 7 to 17 years for this 
application because this product is ready for approval for use in adults and the 
pediatric study have not been completed. 

 
Draft labeling 
There is a box warning for suicidal thoughts and behaviors at the beginning of the 
highlights section. 
 

 WARNING: SUICIDAL THOUGHTS AND BEHAVIORS 

See full prescribing information for complete boxed warning.

Increased risk of suicidal thinking and behavior in children, adolescents and young adults taking 
antidepressants (5.1). 
Monitor for worsening and emergence of suicidal thoughts and behaviors (5.1). 
TRADENAME is not approved for use in pediatric patients (8.4). 

 
 
 
 
 
 

This box warning is accompanied by Warnings and Precautions section 5.1 
 

5.1 Suicidal Thoughts and Behaviors in Adolescents and Young Adults 

Patients with major depressive disorder (MDD), both adult and pediatric, may 
experience worsening of their depression and/or the emergence of suicidal 
ideation and behavior (suicidality) or unusual changes in behavior, whether or not 
they are taking antidepressant medications, and this risk may persist until 
significant remission occurs. Suicide is a known risk of depression and certain 
other psychiatric disorders, and these disorders themselves are the strongest 
predictors of suicide. There has been a longstanding concern, however, that 
antidepressants may have a role in inducing worsening of depression and the 
emergence of suicidality in certain patients during the early phase of treatment.  
Pooled analyses of short-term placebo-controlled studies of antidepressant drugs 
(  [SSRIs] and others) showed that these 
drugs increase the risk of suicidal thinking and behavior (suicidality) in children, 
adolescents, and young adults (ages 18-24) with MDD and other psychiatric 
disorders. Short-term studies did not show an increase in the risk of suicidality 
with antidepressants compared to placebo in adults beyond age 24; there was a 
reduction with antidepressants compared to placebo in adults aged 65 and older.  

The pooled analyses of placebo-controlled studies in children and adolescents 
with MDD, obsessive compulsive disorder (OCD), or other psychiatric disorders 
included a total of 24 short-term studies of 9 antidepressant drugs in over 4400 
patients. The pooled analyses of placebo controlled studies in adults with MDD or 
other psychiatric disorders included a total of 295 short-term studies (median 
duration of 2 months) of 11 antidepressant drugs in over 77,000 patients. There 
was considerable variation in risk of suicidality among drugs, but a tendency 
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toward an increase in the younger patients for almost all drugs studied. There 
were differences in absolute risk of suicidality across the different indications, 
with the highest incidence in MDD. The risk differences (drug vs. placebo), 
however, were relatively stable within age strata and across indications. These 
risk differences (drug-placebo difference in the number of cases of suicidality per 
1000 patients treated) are provided in Table 1.

Table 1   

Age Range 
Drug-Placebo Difference in Number of Cases of 
Suicidality per 1000 Patients Treated

Increases Compared to Placebo 

<18 14 additional cases 

18-24 5 additional cases 

Decreases Compared to Placebo 

25-64 1 fewer case 

65 6 fewer cases 

No suicides occurred in any of the pediatric studies. There were suicides in the 
adult studies, but the number was not sufficient to reach any conclusion about 
drug effect on suicide. 

It is unknown whether the suicidality risk extends to longer-term use, i.e., beyond 
several months. However, there is substantial evidence from placebo-controlled 
maintenance studies in adults with depression that the use of antidepressants can 
delay the recurrence of depression. 

All patients being treated with antidepressants for any indication should be 
monitored appropriately and observed closely for clinical worsening, 
suicidality, and unusual changes in behavior, especially during the initial few 
months of a course of drug therapy, or at times of dose changes, either 
increases or decreases. 

The following symptoms: anxiety, agitation, panic attacks, insomnia, irritability, 
hostility, aggressiveness, impulsivity, akathisia (psychomotor restlessness), 
hypomania, and mania, have been reported in adult and pediatric patients being 
treated with antidepressants for major depressive disorder as well as for other 
indications, both psychiatric and nonpsychiatric. Although a causal link between 
the emergence of such symptoms and either the worsening of depression and/or 
the emergence of suicidal impulses has not been established, there is concern that 
such symptoms may represent precursors to emerging suicidality. 

Consideration should be given to changing the therapeutic regimen, including 
possibly discontinuing the medication, in patients whose depression is persistently 
worse, or who are experiencing emergent suicidality or symptoms that might be 
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precursors to worsening depression or suicidality, especially if these symptoms 
are severe, abrupt in onset, or were not part of the patient’s presenting symptoms. 

If the decision has been made to discontinue treatment, medication should be 
tapered, as rapidly as is feasible, but with recognition that abrupt discontinuation 
can be associated with certain symptoms [see Dosage and Administration  
and Warnings and Precautions ) for a description of the risks of 
discontinuation of TRADENAME]. 

Families and caregivers of patients being treated with antidepressants for 
major depressive disorder or other indications, both psychiatric and 
nonpsychiatric, should be alerted about the need to monitor patients for the 
emergence of agitation, irritability, unusual changes in behavior, and the 
other symptoms described above, as well as the emergence of suicidality, and 
to report such symptoms immediately to healthcare providers. Such 
monitoring should include daily observation by families and caregivers.

Prescriptions for TRADENAME should be written for the smallest quantity of 
tablets consistent with good patient management, in order to reduce the risk of 
overdose. 

Screening patients for bipolar disorder

A major depressive episode may be the initial presentation of bipolar disorder. It 
is generally believed (though not established in controlled studies) that treating 
such an episode with an antidepressant alone may increase the likelihood of 
precipitation of a mixed/manic episode in patients at risk for bipolar disorder. 
Whether any of the symptoms described above represent such a conversion is 
unknown. However, prior to initiating treatment with an antidepressant, patients 
with depressive symptoms should be adequately screened to determine if they are 
at risk for bipolar disorder; such screening should include a detailed psychiatric 
history, including a family history of suicide, bipolar disorder, and depression. It 
should be noted that TRADENAME is not approved for use in treating bipolar 
depression. 

 
The following language is in section 8.4 Pediatric Use. 
 

8.4 Pediatric Use 
Clinical studies on the use of TRADENAME in pediatric patients have not been 
conducted; therefore, the safety and effectiveness of TRADENAME in the 
pediatric population have not been established. TRADENAME is not approved 
for use in pediatric patients [see Boxed Warning and Warnings and Precautions 
(5.1)].   

 
PMHS Recommendations: 
The Pediatric Use statement is appropriate and consistent with the draft Guidance for 
Industry and Review Staff: Pediatric Information Incorporated Into Human Prescription 
Drug and Biological Products Labeling  which recommends that “the following statement 

 4

Reference ID: 3327950

(b) (4)

(b) (4)



 5

(or a reasonable alternative) must be included (21 CFR 201.57(c)(9)(iv)(F)): ‘Safety and 
effectiveness in pediatric patients have not been established.’ The basis for this statement 
should be provided (e.g., stating that studies have not been conducted or providing an 
explanation of why the available evidence does not support a pediatric approval). 
 
If a risk is associated with the use of the drug in a particular pediatric population (e.g., 
preterm or neonatal infants), the risk must be described in the Pediatric Use subsection or, if 
appropriate, described in the CONTRAINDICATIONS or WARNINGS AND 
PRECAUTIONS section and referenced in the Pediatric Use subsection (21 CFR 
201.57(c)(9)(iv)). 
 
Conclusion 
The draft labeling is appropriate for the pediatric population and consistent with the pediatric 
labeling draft guidance. 
 
Final labeling will be negotiated with the applicant and may not fully reflect changes 
suggested here. 
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INTRODUCTION
On September 25, 2012, Forest Laboratories., submitted an original New Drug Application for 
levomilnacipran sustained release capsules for the proposed indication of Major Depressive 
Disorder (MDD). 

The Division of Psychiatry Products (DPP) consulted the Pediatric and Maternal Health Staff – 
Maternal Health Team (PMHS-MHT) to review and update the pregnancy and nursing mothers 
information in the levomilnacipran labeling.  Pediatric Use labeling will be reviewed by the 
PMHS pediatrics group. 

This review provides suggested revisions and re-ordering of existing information related to 
pregnancy and nursing mothers labeling for levomilnacipran in order to provide clinically 
relevant information for prescribing decisions and to comply with current regulatory 
requirements.   

BACKGROUND
Levomilnacipran is the levo-enantiomer of the serotonin/norepinephrine (5-HT/NE) reuptake 
inhibitor (SNRI) milnacipran (Savella®).1  Savella was approved January 14, 2009, for the 
“management of fibromyalgia.”  

The proposed indication for levomilnacipran is Major Depressive Disorder (MDD). The exact 
mechanism of action of levomilnacipran for MDD is unknown. In clinical trials, levomilnacipran 
demonstrated high affinity for norepinephrine (NE) and serotonin (5-HT) transporters and 
inhibited NE and 5-HT reuptake in vitro.1 Levomilnacipran demonstrated a 2-fold greater 
strength for norepinephrine compared to serotonin reuptake inhibition through in vitro studies.1

Major Depressive Disorder (MDD) 
MDD is a persistent and chronic illness which affects women more commonly than men.2  MDD 
often causes cognitive impairment in individuals such as distractibility, poor concentration, slow 
thought process and the inability to process information.  In addition, these patients often display 
a lack of interest to self-care and their surrounding environment.2 MDD can also be accompanied 
by delusions or hallucinations, a loss of interest in activities that used to be pleasurable to the 
patient.  Overall MDD can be a debilitating health problem to many patients and is often 
misdiagnosed.3

                                                          
1 Auclair, A.L., et al. “Levomilnacipran (F2695), a norepinephrine-preferring SNRI: Profile in vitro and in models 
of depression and anxiety.” Neuropharmacology 70 (2013): 338-347. 
2 Practice Guideline for the Treatment of Patients with Major Depressive Disorder. Third Edition. 2010. Available at 
www.psychiatryonline.com/pracGuide/pracGuideTopic 7.aspx. Accessed 3 May 2013. 
3 Kupfer, D., et al. “Major depressive disorder: new clinical, neurobiological, and treatment perspectives.” Lancet
379 (2012): 1045-55. 
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According to the American Psychological Association (APA) clinical practice guidelines for 
MDD approximately 10% to 15% of pregnant patients will experience MDD.2  In addition, 9 % 
to 16% of postpartum women will experience postpartum depression with a possible increase to 
41% in subsequent pregnancies.4 The APA guidelines also stress the importance of evaluating 
the benefits and risks of antidepressants during pregnancy and breast-feeding.2  In addition, 
many pregnancies, including those that are unplanned, are likely to occur in female patients 
actively treated for MDD as the condition is often recurring or chronic.2

DISCUSSION AND CONCLUSION 
Pregnancy and Nursing Mothers Labeling 
The Proposed Pregnancy and Lactation Labeling Rule (PLLR) published in May 2008. While 
still complying with current regulations during the time when the Final Rule is in clearance, 
PMHS-MHT is structuring the Pregnancy and Nursing mothers label information in the spirit of 
the Proposed Rule. The first paragraph in the pregnancy subsection of labeling provides a risk 
summary of available data from outcomes of studies conducted in pregnant women (when 
available), and outcomes of studies conducted in animals, as well as the required regulatory 
language for the designated pregnancy category. The paragraphs that follow provide more 
detailed descriptions of the available human and animal data, and when appropriate, clinical 
information that may affect patient management. The goal of this restructuring is to provide 
relevant animal and human data to inform prescribers of the potential risks of the product during 
pregnancy.  Similarly for nursing mothers, human data, when available, are summarized. When 
only animal data are available, just the presence or absence of drug in milk is noted and 
presented in nursing mothers labeling, not the amount.  Additionally, information on pregnancy 
testing, contraception, and infertility that has been located in other sections of labeling are now 
presented in a subsection, Females and Males of Reproductive Potential.   

The PMHS-MHT discussed labeling recommendations with the review team during labeling 
meetings held on May 20, 2013 and June 3, 2013.  The following PMHS- MHT 
recommendations reflect the discussions with the Division at those meetings.  

PMHS LABELING RECOMMENDATIONS 
PMHS-MHT labeling recommendations (label excerpts) appear below.  The animal data section 
below in 8.1 is under review by the Pharm/Tox reviewer and may be further revised. 

HIGHLIGHTS OF PRESCRIBING INFORMATION 

-----------------------USE IN SPECIFIC POPULATIONS-----------------------

                                                          
4 American Psychological Association. Postpartum Depression. Retrieved June 10, 2013, from 
www.apa.org/pi/women/programs/depression/postpartum.aspx. 
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Risk Summary 
There are no adequate and well-controlled studies of Fetzima in pregnant women.  Neonates 
exposed to dual reuptake inhibitors of serotonin and norepinephrine(SNRIs) (such as Fetzima), 
or selective serotonin reuptake inhibitors  late in the third trimester have developed 
complications  that can arise immediately upon delivery.  Levomilnacipran was not 
teratogenic in rats and rabbits when given during the period of organogenesis at doses up to 8 
and 16 times the maximum recommended human daily dose (MRHD) of 120 mg on a mg/m2

basis respectively.  However, an increase in early postnatal rat pup mortality was seen at a dose 
equivalent to 5 times the MRHD  given during pregnancy and lactation.   Fetzima should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Clinical Considerations 
Neonates exposed to SSRIs or SNRIs, late in the third trimester have developed complications 
requiring prolonged hospitalization, respiratory support, and tube feeding. Such complications 
can arise immediately upon delivery. Reported clinical findings have included respiratory 
distress, cyanosis, apnea, seizures, temperature instability, feeding difficulty, vomiting, 
hypoglycemia, hypotonia, hypertonia, hyperreflexia, tremor, jitteriness, irritability, and constant 
crying. These features are consistent with either a direct toxic effect of these classes of drugs or, 
possibly, a drug discontinuation syndrome. It should be noted that, in some cases, the clinical 
picture is consistent with serotonin syndrome [see Warnings and Precautions (5.2)].

A prospective longitudinal study of 201 women with history of major depression who were 
euthymic at the beginning of pregnancy, showed women who discontinued antidepressant 
medication during pregnancy were more likely to experience a relapse of major depression than 
women who continued antidepressant medication. 

Animal Data 
No teratogenic effects were observed when levomilnacipran was administered to pregnant rats or 
rabbits during the period of organogenesis at doses up to 100 mg/kg/day.  This dose is 8 and 16 
times (in rats and rabbits, respectively) the maximum recommended human daily dose (MRHD) 
of 120 mg on a mg/m2 basis.  Fetal body weights were reduced in rats, and skeletal ossification 
was delayed in both rats and rabbits at this dose; these effects were not observed  

, 2.4 times the MRHD in rats or  5 times the MRHD in rabbits. 

When levomilnacipran was administered to pregnant rats at an oral dose of  mg/kg/day, 5 
times the MRHD, during organogenesis and throughout pregnancy and lactation, there was an 
increase in early postnatal pup mortality.   Among the surviving pups, pre- and post-weaning pup 
weight gain was reduced up to 8 weeks of age; however, physical and functional development
including reproductive performance of the progeny  not affected.   

  

Reviewer comment:  The Animal Data section will be reviewed and edited by the pharm/tox 
reviewer.  PMHS-MHT recommends adding the animal doses along with the recommended daily 
human doses in the data section as indicted in the above two paragraphs as mg/kg/day. 
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8.3 Nursing Mothers 

It is not known if Fetzima is present in human milk. Studies have shown that levomilnacipran is 
present in the milk of lactating rats. Because many drugs are excreted in human milk and 
because of the potential for serious adverse reactions in nursing infants from Fetzima, a decision 
should be made whether to discontinue the drug, taking into account the importance of the drug 
to the mother.  

Reviewer comment:  The LactMed database had no listing for levomilnacipran. The LactMed 
database is a National Library of Medicine (NLM) database with information on drugs and 
lactation geared toward healthcare practitioners and nursing women.  The LactMed database 
provides information when available on maternal levels in breastmilk, infant blood levels, any 
potential effects in the breastfed infants if known, alternative drugs that can be considered and 
the American Academy of Pediatrics category indicating the level of compatibility of the drug 
with breastfeeding.5

17 PATIENT COUNSELING INFORMATION 

Pregnancy

Advise patients to notify their healthcare provider if they become pregnant or intend to become 
pregnant during therapy with Fetzima [see Use in Specific Populations (8.1)].

Nursing Mothers 

Advise patients to notify their healthcare provider if they are breastfeeding an infant and would 
like to continue or start Fetzima [see Use in Specific Populations (8.3)].

Reviewer comment:  PMHS-MHT agrees with the Pregnancy and Nursing Mothers language 
listed above which can be found in the Patient Counseling Information section of the package 
insert.

                                                          
5 U.S. National Library of Medicine. National Institute of Health. LactMed: A New NLM Database on Drugs and 
Lactation. (2013). Retrieved June 10, 2013, from www nlm nih.gov/news/lactmed_announce_06 html. 
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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 
____________________________________________________________________________

DATE: May 30, 2013 

TO: Mitchell V. Mathis, M.D. 
Director,

  Division of Psychiatry Products 

FROM: Arindam Dasgupta Ph.D. 
Bioequivalence Branch 

  Division of Bioequivalence and GLP Compliance (DBGLPC)  
Office of Scientific Investigations (OSI) 

THROUGH: Sam H. Haidar, R.Ph., Ph.D. 
Chief, Bioequivalence Branch, 
Division of Bioequivalence and GLP Compliance 
Office of Scientific Investigations 

and

William H. Taylor, Ph.D. 
Director
Division of Bioequivalence and GLP Compliance 
Office of Scientific Investigations 

SUBJECT: Review of EIRs Covering NDA 204-168, Levomilnacipran 
sponsored by Forest Laboratories, USA. 

At the request of the Division of Psychiatry Products (DPP), the 
Division of Bioequivalence and GLP Compliance (DBGLPC) conducted 
inspections of the clinical and analytical portions of the 
following bioequivalence studies: 

Study Number: LVM-PK-12
Study Title: “A Single-Center, Randomized, Open-Label, 

Crossover, Single Dose Study Evaluating the 
Bioequivalence of the Levomilnacipran To Be 
Marketed Formulation and the Clinical Formulation 
and the Effect of Food on Oral Bioavailability of 
the To-Be-Marketed Formulation in Healthy 
Subjects”
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Study Number: LVM-PK-14
Study Title: “A Single-Center, Randomized, Open-Label, 

Crossover, Single Dose Study Evaluating the 
Bioequivalence of Elan To-Be-Marketed 
Levomilnacipran SR Capsule and Clinical 
Levomilnacipran SR Capsules in Healthy Subjects” 

The clinical and analytical portions of the study were audited 
at PPD Phase 1 Clinic, Austin, TX (4/29-5/03/2013 by ORA 
Investigator Johann M. Fitch), QPS Bio-Kinetic, Springfield, MO 
(5/20-5/22/2013 by ORA Investigator Karen Montgomery), and 
Forest Research Institute Inc, Farmingdale, NY (1/11-1/17/2013 
by ORA Investigator Iram Hassan and OSI/DBGLPC Scientist Arindam 
Dasgupta).

The audits included a thorough examination of facilities and 
equipment; examination of study records, including 
communications among PPD Phase 1, QPS Bio-Kinetic, and  the 
sponsor; and interviews and discussions with PPD Phase 1, QPS 
Bio-Kinetic, and Forest Research Laboratories management and 
staff.

Following the inspections at the clinical sites (PPD Phase 1, 
and QPS Bio-Kinetic), no objectionable conditions were observed 
and Form FDA-483 was not issued at either site.  Following 
inspection of the analytical site (Forest Research Institute 
Inc., Form FDA-483 was issued (Attachment1). DBGLPC received a 
written response to the inspectional findings from Forest 
Research Institute on February 6, 2013. The Form FDA-483 
observation, Forest Research Laboratories Response (Attachment
2) and my evaluation of the observations follow. 

Analytical Site: Forest Research Laboratories Inc.

1. Failure to use freshly prepared calibration curves in 
long term frozen, bench top and freeze thaw (F/T) 
cycles stability studies for levomilnacipran and 
N-desethyl levomilnacipran. Examples include: 
a. The calibration standards for levomilnacipran and 

N-desethyl levomilnacipran were prepared and then 
frozen  

 
 
 

b. The calibration standards used to evaluate 5 cycles 
F/T stability and bench top stability used in 
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validation run on August 30, 2010 were prepared and 
frozen on  

In their response, Forest acknowledged the observation and 
stated that their interpretation of “Fresh Sample” in Forest 
Standard Operating Procedure PRD-SOP-BDM-00014 allowed for  

However, this comparison is not 
equivalent to using fresh calibrators to demonstrate that the 
method measures the actual concentrations achieved in the body. 
Since the inspection, Forest clarified their SOP (effective 

To address specific concerns raised in the FDA-483 observation, 
Forest re-evaluated long term frozen stability, bench top 
stability and freeze-thaw stability of levomilnacipran and N-
desethyl levomilnacipran against freshly prepared and processed 
calibrators.  Forest also stated that they would generate fresh 
stability data for Forest’s other active projects for which 
frozen calibrators or references had been used to evaluate 
stabilities.

Assessment of Data Integrity: The long-term stability (882 days 
at -30oC and -70oC), bench top stability (25.75 hours) and 
freeze-thaw stability (3 freeze-thaws at -30oC and 5 freeze-thaws 
at -70oC) data provided by Forest in the response adequately 
covered the duration of storage of samples during study conduct. 
In my opinion, observations 1a and 1b were adequately addressed 
by the data in the new validation experiments. The above finding 
is not likely to impact outcome of the current studies. 

2. Stock solution stabilities of levomilnacipran, 
N-desethyl levomilnacipran and deuterated internal 
standards were not evaluated against freshly prepared 
standard stock solutions. 

Forest acknowledged the observation and stated that they have 
implemented corrective actions.  Forest updated their SOP 
(effective 01/18/2013),  

Forest provided 
additional data for stock solution stabilities for 
levomilnacipran, N-desethyl levomilnacipran and deuterated 
internal standard, evaluated against freshly prepared 
references. Forest also promised to generate fresh stability 
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data for other active projects where frozen solutions were used 
in the past.

Assessment of Data Integrity: The stock solution stability data 
provided by Forest indicate that stock solutions were stable for 
the times and conditions of the study testing. In my opinion, 
the above finding is not likely to impact outcome of the current 
studies.

3. All aspects of study conduct were not documented. 
For example: 
a. Failure to maintain documentation for individual 

calibrators and QC sets used during sample 
processing for levomilnacipran studies LVM-PK-12 
and LVM-PK-14. QC samples were not tracked along 
with the study samples. 

Forest acknowledged the observation and stated that they will 
implement a new labeling procedure for future studies such that 
individual calibrators and QCs were uniquely identified and 
tracked along with study samples.  The above finding is not 
likely to impact outcome of the current study. 

b. Failure to maintain contemporaneous records in 
freezer logbook inventories.  Examples include: 
i.   Storage of QC samples in the  

 
ii.  Movement of samples associated with run ID 

numbers LVM-PK-12-3 and LVM-PK-12-29. 
iii. Movement of samples for LVM-PK-14 between 

Forest acknowledged the documentation errors made during 
movement of samples  

  However, Forest maintained that sample movements were 
correctly tracked in Watson LIMS, the primary records. 

The above observation is not likely to affect the outcomes of 
the study. 

c. Failure to document the Tomtec program used during 
processing of samples from studies LVM-PK-12 and 
LVM-PK-14.

Forest acknowledged the observation and stated that for all new 
studies, the analyst would document the Tomtec ID and Tomtec 
program names used in each analytical run.
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The above observation is not likely to affect the outcome of the 
current study. 

Conclusions:

Following review and evaluation of the Form FDA-483 observations 
and response from the analytical site, in my opinion, the 
clinical and analytical data generated for study LVM-PK-12 and 
LVM-PK-14 were not affected by the cited deficiencies. I 
recommend that the data for clinical and analytical portions of 
studies LVM-PK-12 and LVM-PK-14 be accepted for further agency 
review.

Arindam Dasgupta Ph.D.        
Bioequivalence Branch, DBGLPC, OSI 

Final Classifications: 

NAI: PPD Phase 1 Clinic, Austin, TX 

NAI: QPS Bio-Kinetic, Springfield, MO

VAI Forest Research Institute, Farmingdale, NY 

CC:
CDER OSI PM TRACK 
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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: May 24, 2013 

TO:   Juliette Touré, Pharm.D., Regulatory Project Manager 
Kavneet Kohli-Chhabra, M.D., Medical Officer 
Ni Khin, M.D., Clinical Team Leader 
Division of Psychiatry Products 

FROM   John Lee M.D., Medical Officer 
   Good Clinical Practice Assessment Branch 
   Division of Good Clinical Practice Compliance 
   Office of Scientific Investigations 

THROUGH:    Susan Leibenhaut, M.D., Acting Team Leader 
Susan Thompson, M.D., Acting Branch Chief 
Good Clinical Practice Assessment Branch 

   Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 

SUBJECT:    Evaluation of Clinical Inspections 

APPLICATION: NDA 204-168 

APPLICANT:  Forest Research Institute, Inc. 

DRUG: Levomilnacipran HCl Sustained-Release Capsules 

NME: No 

INDICATION: Treatment of major depressive disorder 

THERAPEUTIC CLASSIFICATION: Standard 

CONSULTATION REQUEST DATE: November 9, 2012 

INSPECTION SUMMARY GOAL DATE: May 25, 2013 

REGULATORY ACTION GOAL DATE: July 25, 2013 

PDUFA DUE DATE: July 25, 2013 
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I. BACKGROUND 
Major depressive disorder (MDD) affects 5% of the adult population in the United States (US) at any 
given time, and poses a lifetime risk of 15% worldwide.  Available pharmacologic agents for managing 
MDD include tricyclic antidepressants (TCA), selective serotonin reuptake inhibitors (SSRI), and 
serotonin-norepinephrine reuptake inhibitors (SNRI).  TCAs are effective but often have unacceptable 
histaminic or cholinergic adverse effects.  SSRIs and SNRIs have fewer adverse effects, and SNRIs appear 
more effective.  Despite the availability of SNRIs, pharmacologic monotherapy remains inadequate in up 
to two-thirds of patients with MDD, and multiple agents are typically used to manage MDD. 

Milnacipran is a potent SNRI approved for MDD outside the US and for fibromyalgia in the US 
(Savella®).  The more active enantiomer levomilnacipran has been touted to be more potent than other 
SNRIs (including racemic milnacipran) in ameliorating MDD symptoms attributed to deficits in 
neurotransmission via serotonin (mood, anxiety, obsessive-compulsive behavior) and via norepinephrine 
(pain, energy, attention).  The sponsor of this NDA (Forest Research Institute, Inc.) has developed a 
sustained-release formulation of levomilnacipran (F2695) for once-daily dosing to treat MDD, and seeks 
marketing approval based on three similar double-blind placebo-controlled studies:  fixed-dose Studies 
LVM-MD-01 and LVM-MD-10 and flexible-dose Study LVM-MD-03. 

Study LVM-MD-01 

A Double-blind, Placebo-Controlled, Fixed-Dose Study of F2695 SR in Adult Patients with Major 
Depressive Disorder 

This randomized, double-blind, fixed-dose, eight-week study was conducted at 38 US sites (724 subjects) 
over 20 months (September 2009 to May 2011).  The primary study objective was to evaluate the efficacy, 
safety, and tolerability of fixed doses of levomilnacipran compared with placebo in treating adult MDD. 

Treatment Groups and Regimen 

• Subjects were randomized in equal ratio to four treatment groups:  levomilnacipran 40, 80, and 120 mg, 
and placebo (once-daily oral administration) 

• One-week single-blind placebo run-in period was followed by eight weeks of double-blind treatment 
and two weeks of double-blind down-taper 

Inclusion Criteria 

• Outpatient men and women (18 to 65 years of age) who meet Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR) criteria for MDD 

• Current major depressive episode for at least eight weeks with minimum total scores on the 
Montgomery-Asberg Depression Rating Scale (MADRS) of: 

o 30 on clinician-rated MADRS (MADRS-CR) at Visits 1 and 2 (screening and baseline) 
o 26 on self-rated MADRS (MADRS-SR) at Visit 2 (baseline) 

• Normal physical examination (PE), laboratory tests, and electrocardiogram (ECG); negative pregnancy 
testing in women; body mass index (BMI) > 14 and < 40 

Exclusion Criteria 

• Per DSM-IV-TR criteria, any Axis I disorder within six months or any of the following:  schizophrenia, 
schizoaffective, or other psychotic disorder; depression unresponsive to adequate use (> 8 weeks per 
package insert) of two or more antidepressants; treatment (or plan for treatment) within three months for 
depression; history of manic or hypomanic episode, or depressive episode with psychotic features; 
obsessive-compulsive disorder, bulimia, or anorexia nervosa; borderline or antisocial personality 
disorder; mental retardation, dementia, amnesia, or other cognitive disorders; substance abuse or 
dependence (except nicotine and caffeine) within six months 

Reference ID: 3313769



Page 3 Clinical Inspection Summary NDA 204-168

 

• Electroconvulsive therapy (ECT) for current MDD; history of inadequate response to ECT; treatment 
(or need for treatment) with any prohibited agent with psychotropic activity within (longer of) two 
weeks or five drug half-lives except eszopiclone, zolpidem, or zaleplon (sleep aids) 

• At screening and at baseline, suicide risk as evidenced by suicide attempt within past year, score  5 on 
MADRS-CR Item 10, or investigator judgment 

• Vagus nerve stimulation or any experimental treatment for central nervous system (CNS) disorders 
within six months; history of seizure or seizure predisposition (stroke, head injury, CNS tumor), narrow 
angle glaucoma, or syndrome of inappropriate antidiuretic hormone (SIADH) 

• Hypothyroidism or hyperthyroidism (unless stable on medication without dose change within two 
months); previous participation in any investigational study of levomilnacipran 

• Any significant cardiovascular disease, including history of QTc prolongation (QTc  450 or 470 msec 
for men and women, respectively); second degree Mobitz II or third degree atrioventricular (AV) block; 
heart rate (HR)  50 or  120, or any symptomatic HR; new myocardial infarction (MI) within 12 
months or ischemic heart disease (IHD) within six months; symptomatic or complex premature 
ventricular contractions (PVC); atrial fibrillation or flutter with onset within 12 months or unknown, 
uncontrolled, symptomatic, or requiring anticoagulation 

• At screening and at baseline, supine (> 6 minutes) systolic blood pressure (BP) > 140 mm Hg or < 90 
mm Hg, diastolic BP > 90 mm Hg or < 50 mm Hg, or any significant BP per investigator judgment 

• History of serotonin syndrome or neuroleptic malignant syndrome; HIV or hepatitis B/C infections; 
liver transaminases over 1.5 times upper limit of normal; gastric bypass or any condition that affects 
drug absorption; men with urinary retention 

• Women who are (or planning to be) pregnant or breastfeeding through 30 days after end of study or not 
using acceptable contraception 

• Treatment with an investigational drug within (longer of) three months or five drug half-lives; history of 
intolerance or hypersensitivity to levomilnacipran or other chemically related agents; any condition that 
interferes with study conduct, confounds results, or affects subject safety or welfare 

Major Endpoints 

• Efficacy:  changes in total score, baseline to Week 8

o Primary:  MADRS-CR
o Secondary:  Sheehan Disability Scale (SDS), Clinical Global Impressions-Improvement (CGI-I)

• Safety Endpoints 

o Efficacy-related:  Columbia–Suicide Severity Rating Scale (C-SSRS) scores 
o General:  adverse events (AE), laboratory measures, ECGs, and PEs 

• Pharmacokinetic Endpoints:  levomilnacipran plasma concentrations

o Selected sites:  eight serial blood samples over 24 hours  
o All other sites:  single blood samples at four consecutive visits 

Major Study Results:  relative to placebo

• Efficacy:  statistically significant improvement (baseline to Week 8) in MADRS-CR (all 
levomilnacipran groups) and SDS (levomilnacipran 80 mg and 120 mg groups) 

• Safety:  increased liver transaminases and HR (with orthostasis and weight loss), ECG changes 
(increased QTcB and decreased PR intervals) 
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Study LVM-MD-03 

A Double-blind, Placebo-Controlled, Flexible-Dose Study of F2695 SR in Patients with Major Depressive 
Disorder

This randomized, double-blind, flexible-dose, eight-week study was conducted at 23 US sites (442 
subjects) over two years (December 2009 to December 2011).  The primary study objective was to 
evaluate the efficacy, safety, and tolerability of fixed doses of levomilnacipran compared with placebo in 
treating MDD. 

Treatment Groups and Regimen 

• Subjects were randomized in equal ratio to two treatment groups, levomilnacipran or placebo (once-
daily oral administration): 

o Milnacipran dosed initially at 20 mg (Days 1-2), increased to 40 mg (Day 3 and thereafter) 
o Further dose increase per clinical response:  40 to 80 mg (Visits 3-5) or 80 to 120 mg (Visit 5) 

• One-week, single-blind placebo run-in period was followed by eight weeks of double-blind treatment 
and two weeks of double-blind taper 

Inclusion Criteria 

• Outpatient men and women (18 to 80 years of age) meeting DSM-IV-TR criteria for MDD, confirmed 
with Mini International Neuropsychiatric Interview (MINI) 

• Current major depressive episode for at least four weeks with minimum total scores of 30 on MADRS-
CR (Visits 1 and 2) and 26 on MADRS-SR (Visit 2) 

• Normal PE, laboratory tests, and ECG; negative pregnancy test in women; BMI > 14 and < 40 

Exclusion Criteria 

• Per DSM-IV-TR criteria:  any axis I disorder within six months or any of the following:  schizophrenia, 
schizoaffective, or other psychotic disorder; depression unresponsive to adequate use (> 8 weeks per 
package insert) of two or more antidepressants; treatment (or plan for treatment) within three months for 
depression; history of manic or hypomanic episode, or depressive episode with psychotic features; 
obsessive-compulsive disorder, bulimia, or anorexia nervosa; borderline or antisocial personality 
disorder; mental retardation, dementia, amnesia, or other cognitive disorders; substance abuse or 
dependence (except nicotine and caffeine) within six months 

• ECT for current MDD; history of inadequate response to ECT; treatment (or need for treatment) with 
any prohibited agent with psychotropic activity within (longer of) two weeks or five drug half-lives 
except eszopiclone, zolpidem, or zaleplon; at screening and at baseline, suicide risk as evidenced by 
suicide attempt within past year, score  5 on MADRS-CR Item 10, or investigator judgment 

• History of seizure or seizure predisposition (stroke, head injury, CNS tumor), narrow angle glaucoma, 
or SIADH; hypothyroidism or hyperthyroidism (unless stable on medication without dose change 
within two months); vagus nerve stimulation or any experimental treatment for CNS disorders within 
six months; previous participation in any investigational study of levomilnacipran 

• Any significant cardiovascular disease, including history of QTc prolongation (QTc  450 or 470 msec 
for men or women, respectively); second degree Mobitz II or third degree AV block; HR  50 or  120, 
or any symptomatic HR; new MI within 12 months or IHD within six months; symptomatic or complex 
PVCs; atrial fibrillation or flutter of onset within 12 months or unknown onset, uncontrolled, 
symptomatic, or requiring anticoagulation; at screening and at baseline, supine (> 6 minutes) systolic 
BP > 140 mm Hg or < 90 mm Hg, diastolic BP > 90 mm Hg or < 50 mm Hg, or any significant BP per 
investigator judgment 
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• History of serotonin syndrome or neuroleptic malignant syndrome; HIV or hepatitis B/C infections; 
liver transaminases over 1.5 times upper limit of normal; gastric bypass or any condition that affects 
drug absorption; men with urinary retention; women who are (or planning to be) pregnant or 
breastfeeding through 30 days after end of study or not using acceptable contraception; treatment with 
an investigational drug within (longer of) three months or five drug half-lives; history of intolerance or 
hypersensitivity to levomilnacipran or other chemically related agents; any condition that interferes with 
study conduct, confounds results, or affects subject safety or welfare 

Major Endpoints 

• Efficacy:  changes in total score, baseline to Week 8

o MADRS-CR (primary) and SDS (secondary) total scores 
o MADRS-CR response and remission rate, CGI-I total score and response rate 
o 17-Item Hamilton Rating Scale for Depression (HAMD-17) total and subscale scores 
o HAMD-17 response and remission rates, SDS item scores 
o Motivation and Energy Inventory–Short Form (MEI-SF) total and subscale scores 

• Safety Endpoints 

o Efficacy-related:  C-SSRS scores 
o General:  AEs, laboratory measures, ECGs, and PEs 

Major Study Results:  levomilnacipran relative to placebo, baseline to Week 8

• Efficacy:  statistically significant improvement in MADRS-CR, SDS, HAMD-17, CGI-S (p < 0.008), 
and MEI-SF (p = 0.04) and in MADRS-CR response rate (42% vs 29%, p = 0.008) 

• Safety:  increased AEs (82% vs 62% of subjects), HR (9 bpm), BP (4 mm Hg), incidence of orthostasis, 
and ventricular beats (14 vs 2 bpm); C-SSRS not significantly different 

Study LVM-MD-10 

A Double-blind, Placebo-Controlled, Fixed-Dose Study of Levomilnacipran SR in Patients with Major 
Depressive Disorder 

This randomized, double-blind, fixed-dose, eight-week study was conducted at 51 sites, 47 in US and four 
in Canada (568 subjects) over 14 months (January 2011 to March 2012).  The primary study objective was 
to evaluate the efficacy, safety, and tolerability of fixed doses of levomilnacipran compared with placebo 
in treating MDD. 

Treatment Groups and Regimen 

• Subjects were randomized in equal ratio to three treatment groups:  levomilnacipran 40 mg, 
levomilnacipran 80 mg, or placebo (once-daily oral administration) 

• One-week single-blind placebo run-in period was followed by eight weeks of double-blind treatment 
and one week of double-blind taper 

Inclusion Criteria 

• Outpatient men and women (18 to 75 years of age) meeting DSM-IV-TR criteria for MDD, confirmed 
with MINI 

• Current major depressive episode > 6 weeks and < 12 months, < 5 major depressive episodes within 
five years, with minimum total scores > 26 on MADRS and > 4 on CGI-S (Visits 1 and 2) 

• Normal PE, laboratory tests, and ECG; negative urine drug screen, negative pregnancy testing in 
women; BMI > 14 and < 40 
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Exclusion Criteria 

• Per DSM-IV-TR criteria:  any Axis I disorder within six months or any of the following:  schizophrenia, 
schizoaffective, or other psychotic disorder; depression unresponsive to adequate use (> 8 weeks per 
package insert) of two or more antidepressants; treatment (or plan for treatment) within three months for 
depression; history of manic or hypomanic episode, or depressive episode with psychotic features; 
obsessive-compulsive disorder, bulimia, or anorexia nervosa; borderline or antisocial personality 
disorder; mental retardation, dementia, amnesia, or other cognitive disorders; substance abuse or 
dependence (except nicotine and caffeine) within six months 

• ECT within 10 years; history of inadequate response to ECT; treatment (or need for treatment) with any 
prohibited agent with psychotropic activity within (longer of) two weeks or five drug half-lives except 
eszopiclone, zolpidem, or zaleplon; at screening and at baseline, suicide risk as evidenced by suicide 
attempt within past year, score  5 on MADRS-CR Item 10, score > 3 on HAMD-17 Item 3, or 
investigator judgment 

• History of seizure (except simple childhood febrile seizure before age five) or seizure predisposition 
(stroke, head injury, CNS tumor), narrow angle glaucoma, or SIADH; hypothyroidism or 
hyperthyroidism (unless stable on medication without dose change within two months); vagus nerve 
stimulation or any experimental treatment for CNS disorders within six months; previous participation 
in any investigational study of levomilnacipran at any time 

• Any significant cardiovascular disease, including history of QTc prolongation (QTc  450 or 470 msec 
for men or women, respectively); second degree Mobitz II or third degree AV block; HR  45 or  100, 
or any symptomatic HR; new MI within 12 months or IHD within six months; symptomatic or complex 
PVCs; atrial fibrillation or flutter with onset within 12 months or unknown onset, uncontrolled, 
symptomatic, or requiring anticoagulation; at screening and at baseline, supine (> 6 minutes) systolic 
BP > 140 mm Hg or < 90 mm Hg, diastolic BP > 90 mm Hg or < 50 mm Hg, or any significant BP per 
investigator judgment 

• History of serotonin syndrome or neuroleptic malignant syndrome; HIV or hepatitis B/C infections; 
liver transaminases over 1.5 times upper limit of normal; gastric bypass or any condition that affects 
drug absorption; men with urinary retention; women who are (or planning to be) pregnant or 
breastfeeding through 30 days after end of study or not using acceptable contraception; treatment with 
an investigational drug within (longer of) three months or five drug half-lives; history of intolerance or 
hypersensitivity to levomilnacipran or other chemically related agents; any condition that interferes with 
study conduct, confounds results, or affects subject safety or welfare 

Major Endpoints 

• Efficacy:  change in total score, baseline to Week 8

o MADRS-CR (primary) and SDS (secondary) total scores 
o Rates of MADRS-CR response (  50% score reduction) and remission (score  10) 
o CGI-I, HAMD-17, and SDS scores 

• Safety Endpoints 

o Efficacy-related:  C-SSRS scores 
o General:  AEs, laboratory measures, ECGs, and PEs 

Major Study Results:  levomilnacipran relative to placebo, baseline to Week 8 

• Efficacy:  statistically significant improvement in MADRS (p = 0.003) and SDS (p = 0.05) total scores 
and MADRS responder and remission rates; extent of improvement similar for both dose groups and 
evident at four weeks 
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a. What was inspected: 

• Evaluating regulatory compliance with the study protocol, good clinical practice regulations, 
and applicable standard operating procedures 

• Data verification:  subject eligibility, informed consent, subject randomization, major efficacy 
endpoints, adverse event reporting, protocol deviations, subject discontinuations, and 
concomitant medication use 

• Records review for sponsor and IRB monitoring, financial disclosures, test article 
accountability, and case records for selected subjects and study evaluation 

• Subject case records review for Study LVM-MD-03:  Case records were reviewed completely 
for eight randomly selected subjects completing the study.  For all remaining subjects 
completing the study (19 subjects), case records were reviewed in detail to include informed 
consent, major endpoints (Montgomery-Asberg Depression Rating Scale and Sheehan 
Disability Scale), and adverse event reporting. 

• Subject case records review for Study LVM-MD-10:  Case records were reviewed completely 
for five randomly selected subjects completing the study.  For all remaining subjects 
completing the study (seven subjects), case records were reviewed in detail to include informed 
consent, major endpoints (Montgomery-Asberg Depression Rating Scale and Sheehan 
Disability Scale), and adverse event reporting. 

b. General observations and comments: 

• No significant deficiencies were observed and a Form FDA 483 was not issued.  IRB oversight 
and study monitoring appeared to be adequate.  All subjects signed the informed consent 
document. 

• Source records were complete and well-maintained.  Drug accountability records were 
adequate.  The audited endpoint data matched among source records, case report forms, and 
NDA data listings.  

c. Assessment of data integrity:  Data from this study site appear reliable as reported in the NDA. 

3. Alexander E. Horwitz, M.D. 

Site 58 of Study LVM-MD-03:  38 subjects were screened, 31 were enrolled (~7% of total study 
enrollment), and 26 completed the study. 

Site 17 of Study LVM-MD-10:  30 subjects were screened, 24 were enrolled (~4% of total study 
enrollment), and 18 completed the study. 

a. What was inspected: 

• Evaluating regulatory compliance with the study protocol, good clinical practice regulations, 
and applicable standard operating procedures 

• Data verification:  subject eligibility, informed consent, subject randomization, major efficacy 
endpoints, adverse event reporting, protocol deviations, subject discontinuations, and 
concomitant medication use 

• Records review for sponsor and IRB monitoring, financial disclosures, test article 
accountability, and case records for selected subjects and study evaluation 

• Subject case records review:  For each study, records were reviewed in detail for 10 enrolled 
subjects (selected at random) to include informed consent, major endpoints (Montgomery-
Asberg Depression Rating Scale and Sheehan Disability Scale), and adverse event reporting. 
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b. General observations and comments: 

• A Form FDA 483 was issued for the following deficiencies in failing to adhere to the protocol 
for Study LVM-MD-03: 

o For 17 blood samples from seven subjects (for study medication pharmacokinetic assay), the 
duration of the frozen storage between -20 and -70 °C exceeded the protocol-specified limit 
of one week (typically one to two weeks, up to one month) 

o For all 31 enrolled subjects, adherence to the protocol-specified parameters for preparing the 
pharmacokinetic samples prior to extended storage (e.g., centrifugation duration, 
temperature, and force) were not documented 

o Subject 323:  The dose of the study medication was inappropriately increased at Visit 5.  The 
clinical response (as measured by MADRS-CR) was adequate. 

• Other deficiencies verbally discussed (not cited on Form FDA 483, inspector discretion): 

o No documentation of periodic calibration of temperature monitoring devices 
o Minor transcription errors on CRFs (e.g., doxycycline dose, subject ethnicity) 

• Other than as noted above, no significant deficiencies were observed.  IRB oversight and study 
monitoring appeared to be adequate.  All subjects signed the informed consent document.  
Source records were well-maintained.  Drug accountability records were adequate.  The audited 
endpoint data matched among source records, case report forms, and NDA data listings. 

c. Assessment of data integrity: 

All observed deficiencies (cited and not cited on Form FDA 483) appear to be minor, isolated, and 
unlikely to importantly affect the study outcome at this study site.  For both audited studies, data 
from this study site appear reliable as reported in the NDA. 

4. Arifulla Khan, M.D. 

Site 22 of Study LVM-MD-10:  44 subjects were screened, 33 were enrolled (~6% of total study 
enrollment), and 22 completed the study. 

a. What was inspected: 

• Evaluating regulatory compliance with the study protocol, good clinical practice regulations, 
and applicable standard operating procedures 

• Data verification:  subject eligibility, informed consent, subject randomization, major efficacy 
endpoints, adverse event reporting, protocol deviations, subject discontinuations, and 
concomitant medication use 

• Records review for sponsor and IRB monitoring, financial disclosure, test article accountability, 
subject enrollment in multiple studies, and subject case history. 

• Subject case records review:  For each study, records were reviewed in detail for all enrolled 
subjects to include informed consent, major endpoints (Montgomery-Asberg Depression Rating 
Scale and Sheehan Disability Scale), and adverse event reporting. 

b. General observations and comments: 

• A Form FDA 483 was issued for failing to:  (1) conduct Study LVM-MD-10 in accordance with 
the study protocol, (2) maintain adequate subject case histories, and (3) use an adequate 
informed consent form.  Specifically: 
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c. Assessment of data integrity: 

The relatively large number of deficiencies observed reflects an unusually detailed and rigorous 
audit of Study LVM-MD-10 as conducted at this study site.  All observed deficiencies (cited and 
not cited on Form FDA 483) appear to be relatively minor, isolated, and unlikely to importantly 
affect the study outcome.  Data from this study site appear reliable as reported in the NDA. 

Note:  The final EIR has not been received from the field office and the final inspection outcome 
classification remains pending.  The observations noted above are based on preliminary 
communications with the field investigator. 

III. OVERALL ASSESSMENT AND RECOMMENDATIONS 

The sponsor (Forest Research Institute, Inc.) seeks marketing approval for levomilnacipran for the 
treatment of MDD.  Three pivotal studies were identified for GCP audit at four clinical study sites with 
large subject enrollment.  At all four inspections, no significant deficiencies were observed (Form FDA 
483 not issued at two sites) and the clinical efficacy and safety data from all inspected sites appear reliable 
as reported in the NDA.  The major observations for each inspected site are summarized below. 

• Site 32, Study LVM-MD-01 (Vatakis, 3% of enrollment):  At data verification audit, minor 
discrepancies were observed between source records (correct) and CRFs (incorrect, data entry error) in 
SDS data for Subjects 103 and 117, and in non-primary endpoint MADRS data for Subject 112.  The 
discrepancies were negligibly small and apparently isolated and appear unlikely to be significant. 

• Site 51, Study LVM-MD-03 (Benzar, 6% of enrollment); and Site 04, Study LVM-MD-10 (Benzar, 2% 
of enrollment):  No significant deficiencies were observed. 

• Site 58, Study LVM-MD-03 (Horwitz, 7% of enrollment); and Site 17, Study LVM-MD-10 (Horwitz, 
4% of enrollment):  The observed deficiencies were limited to Study LVM-MD-03. 

o For 17 blood samples from seven subjects intended for the determination of study medication 
pharmacokinetics (PK), the duration of the frozen storage between -20 and -70 °C exceeded the 
protocol-specified limit of one week (typically one to two weeks, up to one month). 

o For all enrolled subjects, details of PK sample preparation (e.g., centrifugation duration, temperature, 
and force) were not documented. 

o For Subject 323, the dose of the study medication was increased at Visit 5 to the next dose level 
despite adequate clinical response as assessed using MADRS according to the study protocol. 

• Site 22, Study LVM-MD-10 (Khan, 6% of enrollment):  Deficiencies were observed in protocol 
adherence, subject records maintenance, and informed consent. 

o No documentation of evaluation:  (1) for all subjects, exclusion criterion 7 (prior vagus nerve 
stimulation or any experimental procedure for central nervous system disorders), and (2) for 13 
subjects, exclusion criterion 10 (use of psychotropic drugs). 

o For 10 subjects, the MINI assessment did not include ruling out non-psychiatric causes for all 
disorders:  Subjects 0221002 - 0221006, 0221008, 0221010, 0221011, 0221022, and 0221032. 

o For six subjects, some study data were inconsistent between source records and CRFs.  The data 
discrepancies do not appear to be important to the study outcome at this site. 

o Subject 0221018:  In a previous study conducted at this study site (CVD-PT-10203), this subject was 
noted to have post-traumatic stress disorder and panic disorder, two disorders for which the subject 
should have been excluded from the current study. 

o Eight mild AEs in as many subjects were not reported on CRFs.  The underreporting of mild AEs 
appears to be isolated events and unlikely to be significant. 
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o The recorded number of study kits received from the sponsor did not match the number returned at 
the end of the study.  This discrepancy appeared to be an isolated deficiency in otherwise adequate 
recordkeeping for drug accountability. 

In brief, deficiencies were observed at three of four inspections (including one NAI site).  The relatively 
large number of deficiencies observed at Site 22 of Study LVM-MD-10 (Khan) is consistent with an 
unusually rigorous audit.  All deficiency observations (whether or not cited on Form FDA 483) appear to 
be minor, isolated, and unlikely to affect study outcome.  All audited study data appear reliable as reported 
in the NDA.  The inspectional observations are nonetheless summarized to facilitate the on-going NDA 
review, should they prove significant as the review progresses. 

Note:  For Site 22 of Study LVM-MD-10 (Khan), the final EIR has not been received from the field office 
and the final inspection outcome classification remains pending.  The observations noted above are based 
on preliminary communications with the field investigator.  An addendum to this clinical inspection 
summary will be forwarded to the review division if the final classification changes from the pending 
classification, or if additional observations of clinical or regulatory significance are discovered after 
completing the EIR review. 

 
 
{See appended electronic signature page} 

John Lee, M.D. 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
 
 

CONCURRENCE: {See appended electronic signature page} 

Susan Leibenhaut, M.D. 
Acting Team Leader 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
 
 
{See appended electronic signature page} 

Susan Thompson, M.D. 
Acting Branch Chief 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
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3.3 PRECLINICAL INFORMATION 
Levomilnacipram inhibits hERG with an IC50 that is 12% of the human peak exposure. 
Corresponding changes are seen in the action potential duration. QT prolongation was 
demonstrated in dogs but not cynomolgus monkeys. 

3.4 PREVIOUS CLINICAL EXPERIENCE 
Over 2500 subjects have been exposure in clinical trials for a total of about 900 patient-
years. Tachycardia (mean 7-9 bpm) and pressor effects (mean 3-4 mmHg) are seen. ECG 
and other cardiovascular adverse events of note were uncommon. 

3.5 CLINICAL PHARMACOLOGY 
Appendix 6.1 summarizes the key features of levomilnacipran’s clinical pharmacology. 

4 SPONSOR’S SUBMISSION 

4.1 OVERVIEW 
The QT-IRT reviewed the protocol prior to conducting this study under IND 104483.  
The sponsor submitted the study report LVM-PK-07 for levomilnacipran, including 
electronic datasets and waveforms and a thorough QT study to the ECG warehouse. 

4.2 TQT STUDY 

4.2.1 Title 
“Evaluation of the Effects of Sequential Multiple-Dose Regimens of Levomilnacipran on 
Cardiac Repolarization in Healthy Subjects” 

4.2.2 Protocol Number 
LVM-PK-07 

4.2.3 Study Dates 
February 7, 2011 - June 3, 2011 

4.2.4 Objectives 
The objective of this study was to assess the effects of the investigated maximum 
therapeutic dose (120 mg/d) and a supratherapeutic dose (300 mg/d) of levomilnacipran 
on cardiac repolarization as determined by manual measurement of QTc on repeated 
digitally recorded 12-lead ECGs. 
Source: Sponsor’s study report, page 30. 

4.2.5 Study Description 

4.2.5.1 Design 
This was a Phase 1, multicenter, randomized (stratified by sex), double-blind, placebo 
and positive-controlled, parallel-group, escalating multiple-dose study in 170 healthy 
male and female subjects aged 18 through 45 years. 
Source: Sponsor’s study report, page 31. 
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4.2.6.3 Instructions with Regard to Meals 
Standardized, low-fat (< 20 g) meals were provided to all subjects while institutionalized. 
Source: Sponsor’s study report, page 36. 

Reviewer’s Comment:  The instructions for food are acceptable. The PK of 
levomilnacipran is not affected by food. 

4.2.6.4 ECG and PK Assessments 
Blood samples were obtained at 0 hour (predose) and 1, 2, 3, 4, 6, 8, 12, 16, 20, 23, and 
24 hours postdose on Days 1, 11, and 24. On Day 25, blood samples were obtained at 1, 
2, 3, 4, 6, 8, 12, 16, 20, 23, and 24 hours postdose. Forty-seven PK samples were to be 
obtained for each subject in the study. Plasma samples were analyzed for 
levomilnacipran, F17400, and moxifloxacin levels using validated LC-MS/MS methods 
with good accuracy, linearity, reproducibility, and precision. 
Serial time-matched triplicate ECGs of QT/QTc intervals were extracted from Holter for 
24 hours after dosing on Days -2, 1, 11, 24, and 25. Additionally, Holter ECGs were 
recorded on Day -1 under conditions of increased heart rate by running on a treadmill, 
starting about 10 minutes before initiation of the exercise and continuing for a total of 2 
hours. 
Source: Sponsor’s study report, page 5. 

Reviewer’s Comment:  The timing of ECGs and PK appears to be acceptable. 

4.2.6.5 Baseline 
The sponsor used a pre-dose baseline for moxifloxacin. 

4.2.7 ECG Collection 
Twelve-lead Holter monitoring was used to obtain digital ECGs. 

4.2.8 Sponsor’s Results 

4.2.8.1 Study Subjects 
A total of 170 subjects, age 18 to 45 years, 48% female, were enrolled and 149 completed 
study. 

4.2.8.2 Statistical Analyses 

4.2.8.2.1 Primary Analysis 
The primary PD outcome was QTcNi, the largest time-matched mean difference 
between levomilnacipran and placebo in QTcNi (change from time-matched baseline 
measurement on Day -2 in individually corrected QT interval) with QT/RR adjustment 
for Days 11 and 24 derived from the exercise QT/RR data on Day -1 for Group 1. 

A linear mixed-effects model was used to evaluate treatment effect of levomilnacipran (in 
Group 1) versus placebo (in Groups 2 and 3) on QTcNi interval change from time 
matched baseline measurement on Day -2.  This model included treatment group, sex, 
time, and treatment-by-time interaction as the fixed effects; subject, subject-by-treatment, 
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and subject-by-time as random effects; and time-matched baseline value and time 
matched baseline-by-time interaction as covariates.  The least squares mean (LSM) 
estimate of treatment effect was calculated, as well as the corresponding two-sided 90% 
confidence intervals (CI) (equivalent to one-sided 95% CI), for each postbaseline time 
point.  For the comparison between levomilnacipran 120 mg/d and placebo on Day 11, 
and between levomilnacipran 300 mg/d and placebo on Day 24, the upper limit of the 
two-sided 90% CI for the largest time-matched QTcNi for postbaseline time points 
was compared with the upper boundary threshold of 10 msec.  The same analysis was 
repeated for QT and QTcF intervals. 

The QTcNi was calculated in 2 steps: First, for each subject, baseline QT/RR data on Day 
-2 (supine) was fitted to a linear regression model QT= ai +bi × RR + error, where ai  is 
the intercept and bi  is the slope, and exercise QT/RR data on Day -1 (with exercise) was 
fitted to another linear regression model QT=ai + bi × RR + error. 

Second, for subjects in Group 1, the individually corrected QT (QTcNi) on Day -2 was 
computed as: QTcNi = QT + bi  (1- RR), and the postbaseline QTcNi (on Day 11 and Day 
24) was computed as QTcNi = QT +bi × (1- RR); for subjects in Groups 2 and 3, all 
QTcNi were computed as: QTcNi = QT + bi × (1- RR). 

Source: Sponsor’s study report, pages 55-56. 
The sponsors found that both the therapeutic and supratherapeutic dosages of 
levomilnacipran slightly prolonged the QT interval.  See Table 2. 
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Table 2: Sponsor’s Least Squares Mean Results for Levomilnacipran 120 mg and 
300 mg 

 
Source: Sponsor’s study report, Table 1.3.2.1-1. 
The FDA analysis is similar to the sponsor’s results, showing that the QT interval was 
elongated.  See section 5.2. 

4.2.8.2.2 Assay Sensitivity 
The assay sensitivity was to evaluate treatment effect of moxifloxacin (in Groups 2 and 3) 
versus placebo (in Groups 2 and 3) in QTcNi interval change from time-matched baseline 
measurement with QT/RR adjustment for Days 1 and 25 derived from the QT/RR data on Day 
24 and Day -2 for Group 2 and Group 3, respectively. 

For Group 2, QTcNi for moxifloxacin on Day 1 was compared with that for placebo on 
Day 24.  Day 25 served as the baseline for Day 1 moxifloxacin, and Day -2 served as the 
baseline for Day 24 placebo.  Similarly for Group 3, QTcNi for moxifloxacin on Day 25 
was compared with that for placebo on Day -2, and the baselines were the evaluations on 
Days 1 and 24, respectively. 

A linear mixed effects model was used to evaluate the treatment effect of moxifloxacin 
versus placebo in QTcNi interval change from time-matched baseline measurement.  This 
model included treatment group, sex, time, and treatment-by-time interaction as the fixed 
effects; subject, subject-by-treatment, and subject-by-time as random effects; time-matched 
baseline value and time-matched baseline-by-time interaction as covariates.  The LSM 
estimate of treatment effect was also calculated as corresponding two-sided 90% CI for each 
postdose time points.  The larger lower limit of the two-sided 90% CI for 3-hour and 4-hour 
time points was compared with lower boundary threshold of 5 msec.  The Hochberg 
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procedure was used to control the multiplicity of comparison at multiple time points. 
Specifically, let p1 and p2 denote the ranked nominal p-values in decreasing order of the 
tests of mean QTcNi of moxifloxacin are 5 msec. or less than that of placebo for 3 hour 
and for 4-hour time points. 

Step 1: if p1 is less than or equal to .10, then claim assay sensitivity obtained at both 3-
hour and 4-hour and stop here. 

Step 2: if p2 is less than or equal to .05, then claim assay sensitivity obtained at the time 
point corresponds to, stop here. 

Source: Sponsor’s study report, page 57. 
The sponsor found that assay sensitivity was established. 

Table 3: Sponsor’s Least Squares Mean Results for Moxifloxacin 400 mg 

 
Source: sponsor’s study report, Table 11.3.1.1-1. 
The FDA analysis does not agree with the sponsor’s conclusions. See section 5.2.

4.2.8.2.3 Categorical Analysis 
The number and percentage of subjects with extreme values for QTcNi interval were 
presented by treatment group for each postdose time point.  Extreme values were defined 
as QTcNi interval greater than 450, 480, or 500 msec; or QTcNi interval change from 
time-matched baseline on Day -2 of greater than 30 or 60 msec.  The number and 
percentage of subjects with an ECG diagnostic abnormality (QRS complex, ST segment, 
T wave, or U wave morphologies) were presented by treatment group for each time point 
at which Holter ECG are collected. 

Source: Sponsor’s study report, page 57. 
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4.2.8.3 Safety Analysis 
There were no deaths or serious adverse events. The safety profile was similar to the 
overall database. 

4.2.8.4 Clinical Pharmacology 

4.2.8.4.1 Pharmacokinetic Analysis 
The PK results are presented in Table 4. Cmax and AUC values following administration 
of the 300-mg supratherapeutic dose were 2.8-fold values seen with the 120 mg dose, the 
maximal clinical dose. 
 

Table 4:  Pharmacokinetic Parameters (Mean ± SD) for levomilnacipran and 
moxifloxacin 

 

 

Source: Sponsor’s study report, page 69 and 74. 
The time-course concentration profiles of levomilnacipran are provided Figure 1. 
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Figure 1: Mean (+ SD) Levomilnacipran Plasma Concentrations (ng/mL) Versus 
Time (h) –Days 11 and 24 - Semi-Log Plot – PK Analysis Population 

 
Source: Sponsor’s study report, page 69. 
 

4.2.8.4.2 Exposure-Response Analysis 
Sponsor conducted exposure-response analysis based on PD measures with different 
correction methods, including the primary QTcNi method (Figure 2), the QTcNi 
sensitivity method, and QTcF. Results all showed non-statistically significant slopes, 
suggesting there is no association between levomilnacipran concentration and QT 
prolongation.  
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Figure 2: C-QTcNi Linear Mixed-Effects Model Results for QTcNi Based on 
QT/RR Data on Day -1 (With Exercise) and Plasma Concentrations of 

Levomilnacipran on Days 11 and Day 24 (Group 1) 

Source: Sponsor’s study report, page 92. 
 

Reviewer’s Analysis:  The reviewer conducted independent exposure-response analysis 
using ΔΔQTcI. A plot of ΔΔQTcI vs. concentrations (Figure 6) confirmed that there is no 
evident relationship between levomilnacipran concentration and QT prolongation.

5 REVIEWERS’ ASSESSMENT 

5.1 EVALUATION OF THE QT/RR CORRECTION METHOD 
We evaluated the appropriateness of the correction methods (QTcF and QTcI).  Baseline 
values were excluded in the validation.  Ideally, a good correction QTc would result in no 
relationship of QTc and RR intervals.   

We used a mixed model of the pooled post-dose data of QTcF and QTcI distinguished by 
an indicator of correction method to evaluate the linear relationships between different 
correction methods and RR.  The model included RR, correction type (QTcF or QTcI), 
and the interaction term of RR and correction type.  The slopes of QTcF and QTcI versus 
RR are compared in magnitude as well as statistical significance in difference.  As shown 
in Table 5, it appears that QTcI had smaller absolute slopes than QTcF.  Therefore, QTcI 
is a better correction method for the study data. 
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Figure 3: QT, QTcB, QTcF, and QTcI vs. RR (Each Subject’s 
Data Points are Connected with a Line) 

 
 

5.2 STATISTICAL ASSESSMENTS 

5.2.1 QTc Analysis 

5.2.1.1 The Primary Analysis for Levomilnacipran 
The statistical reviewer used a mixed model to analyze the ΔQTcI effect.  The therapeutic 
and supratherapeutic treatments were analyzed using a model for a parallel study, 
including treatment and sex as fixed effects and subject as a random effect.  The positive 
control was analyzed using a model for a crossover study, including treatment as a fixed 
effect and subject as a random effect.  Baseline values are also included in the model as a 
covariate.  The analysis results are listed in Table 7 and Table 8. 
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Figure 4: Mean and 90% CI ΔΔQTcI Timecourse: Levomilnacipran 

Figure 5: Mean and 90% CI ΔΔQTcI Timecourse: Moxifloxacin 

 
All CIs are unadjusted, including moxifloxacin. 

 

5.2.1.4 Categorical Analysis 
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Figure 6: ΔΔ QTcI vs. Levomilnacipran concentration 

  

5.4 CLINICAL ASSESSMENTS 

5.4.1 Safety assessments 
None of the events identified to be of clinical importance per the ICH E 14 guidelines i.e. 
syncope, seizure, significant ventricular arrhythmias or sudden cardiac death occurred in 
this study. 

5.4.2 ECG assessments 
Waveforms from the ECG warehouse were reviewed.  Overall ECG acquisition and 
interpretation in this study appears acceptable. 

5.4.3 PR and QRS Interval 
PR and QRS intervals were affected to no clinically relevant extent. 

6 APPENDIX 

6.1 HIGHLIGHTS OF CLINICAL PHARMACOLOGY 
 

 

Note based on Sponsor’s label 
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1. In mild (creatinine clearance of 50 - 79 ml/min), moderate (creatinine clearance of 
30 - 49 ml/min), or severe (creatinine clearance <30 ml/min) renal impairment, 
AUC increased by 23%, 93%, or 180%, respectively, and terminal elimination 
half-life prolonged by 28%, 43%, or 105%, respectively, relative to healthy 
subjects with normal renal function. The effect of hepatic impairment on PK is 
small.  

2. In vitro studies have shown low potential for interaction with drugs that are 
substrates of CYP isoenzymes due to induction or inhibition of these enzymes. 

3. Gender has no significant effect on PK. 
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 TL: N/A       

OTC Labeling Review (for OTC 
products)

Reviewer: N/A       

TL: N/A       

Clinical Microbiology (for antimicrobial 
products)

Reviewer: N/A       

TL: N/A       

Clinical Pharmacology Reviewer: Kofi Kumi, PhD Y 

TL: Hao Zhu, PhD Y 

Biostatistics Reviewer: Thomas Birkner, PhD Y 

TL: Peiling Yang, PhD Y 

Nonclinical
(Pharmacology/Toxicology) 

Reviewer: Arippa Ravindran, PhD Y 

TL: Linda Fossom, PhD N 

Statistics (carcinogenicity) Reviewer: Atiar Mohammed Rahman, 
PhD

N

TL: Karl Lin, PhD N 

Immunogenicity (assay/assay 
validation) (for BLAs/BLA efficacy 
supplements)

Reviewer: N/A       

TL: N/A       

Product Quality (CMC) Reviewer: Pei-I Chu, PhD 
Akm Khairuzzaman, PhD 
(Biopharmaceutics)

N

TL: Tele Chhagan, PhD 
Angela Dorantes, PhD 
(Biopharmaceutics)

Y

Quality Microbiology (for sterile 
products)

Reviewer: N/A       

TL: N/A       

CMC Labeling Review  Reviewer: Pei-I Chu, PhD N 

TL: Tele Chhagan, PhD Y 

Facility Review/Inspection  Reviewer: Derek Smith Y 

TL:             

OSE/DMEPA (proprietary name) Reviewer: Loretta Holmes, BSN, 
PharmD 

N
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Comments: Will request literature review.   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 NME NDA or original BLA , 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: This drug is not the first in 
its class. This drug is also not an 
NME, as the racemic drug, Savella 
(milnacipran), has been approved for 
the treatment of fibromyalgia. 

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 

CLINICAL PHARMACOLOGY 

Comments: Biopharmaceutics comments:  
1. Because of the anticipated exposure with the 120 

mg SR formulation in an alcohol dose dumping 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

  Review issues for 74-day letter 
(Biopharmaceutics reviewers) 
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situation may be even higher based on your 
simulation, we recommend that the increased GI 
adverse events with alcohol be appropriately 
labeled in product labeling. 

2. We have not found any details of the IVIVC 
report. Note that any biowaiver at post approval 
stage (if the NDA is recommended for approval) 
for a future Level 3 site change or other 
significant manufacturing/formulation change 
will not be granted if the validity of the IVIVC 
model cannot be confirmed. 

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

  YES 
  NO 

BIOSTATISTICS 

Comments:

  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:

  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)? 

  Not Applicable 

 YES 
  NO 

 YES 
  NO 

 YES 
  NO 
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 If priority review: 
notify sponsor in writing by day 60 (For BLAs/BLA supplements: include in 60-day 
filing letter; For NDAs/NDA supplements: see CST for choices)

notify OMPQ (so facility inspections can be scheduled earlier) 
 Send review issues/no review issues by day 74 – will be sent before Dec. 8, 2012. 

 Conduct a PLR format labeling review and include labeling issues in the 74-day letter 

 Update the PDUFA V DARRTS page (for NME NDAs in “the Program”) 
 BLA/BLA supplements: Send the Product Information Sheet to the product reviewer and 

the Facility Information Sheet to the facility reviewer for completion. Ensure that the 
completed forms are forwarded to the CDER RMS-BLA Superuser for data entry into 
RMS-BLA one month prior to taking an action  [These sheets may be found in the CST 
eRoom at:  
http://eroom.fda.gov/eRoom/CDER2/CDERStandardLettersCommittee/0 1685f ] 

 Other 

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.
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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 
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. 

Reference ID: 3217284



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

JULIETTE T TOURE
11/15/2012

Reference ID: 3217284




