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MEETING MINUTES

Eli Lilly and Company
Attention: Ana Vaz, MPH
Advisor, Global Regulatory Affairs
Drop Code 2543
Lilly Corporate Center
Indianapolis, IN 46285

Dear Ms. Vaz:

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for lasmiditan.

We also refer to the telecon between representatives of your firm and the FDA on August 14, 
2018.  The purpose of the meeting was to gain agreement with the Agency on a proposed NDA 
submission for lasmiditan.

A copy of the official minutes of the telecon is enclosed for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes.

If you have any questions, call E. Andrew Papanastasiou, Regulatory Project Manager, at (301) 
796-1930.

Sincerely,

{See appended electronic signature page}

Eric Bastings, MD
Deputy Director
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

Enclosure:
Meeting Minutes
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1.0 BACKGROUND

Lasmiditan (COL-144; LY573144) is a small molecule 5-HT1F receptor antagonist currently 
under development by Eli Lilly and Company for the acute treatment of migraine attacks with or 
without aura in adults. The sponsor requested a Pre-NDA meeting with the Division on April 19, 
2018 with the primary objective of gaining agreement on the structure and content of an NDA 
filing for lasmiditan. The sponsor will use the 505(b)(1) regulatory pathway. 

FDA sent Preliminary Comments to Eli Lilly and Company on August 10, 2018.

2. DISCUSSION

2.1. Category/Discipline A

Question 1:  Does FDA agree that the in vitro ADME data and PBPK modeling package for 
lasmiditan and metabolites in conjunction with relevant existing clinical pharmacology study 
results will sufficiently inform the understanding of the potential for DDI risk and that no 
additional studies are required?

FDA Response to Question 1: 

We acknowledge your proposal for using PBPK modeling approach to address P-gp 
interaction risk for lasmiditan. The acceptability of the PBPK modeling approach will be a 
review issue. You should also evaluate the DDI liability with the major metabolites of 
lasmiditan (e.g., inhibition potential of major CYP enzymes and transporters).

Discussion: 
The sponsor stated that they presented information on MATE inhibition risk assessment 
based on creatinine renal clearance in Section 3.7.6.3.2., and wanted to confirm with FDA 
that the in vitro transporter evaluation package, including MATE, is sufficient for the NDA.

The FDA review team clarified that the data submitted show that lasmiditan is a MATE 
inhibitor, which would support the need for a clinical DDI study. The sponsor mentioned that 
they will acknowledge that lasmiditan is an inhibitor of MATE transporter clinically, without 
a clinical DDI study. The FDA commented that this is not a filing issue, and the sponsor will 
need to provide dosing recommendations for drugs that are substrates for MATE transporters 
in the NDA submission. A clinical DDI study may be requested post approval. 

Question 2:  Does FDA agree that the presented clinical pharmacology package is
sufficient to support the NDA for lasmiditan?

FDA Response to Question 2: 

Please refer to the attached review aid for the requirements for a complete clinical 
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pharmacology package. We also have the following comment about your planned NDA 
submission.

 Lasmiditan was reported to competitively inhibit CYP2D6 in-vitro. The in vivo 
inhibition of CYP2D6 should be assessed with a clinical DDI study. Otherwise, you 
should justify why this interaction is not clinically significant. Please refer to the FDA 
guidance for drug interaction for more details: 
https://www.fda.gov/downloads/Drugs/Guidances/UCM581965.pdf 

Discussion: 
The sponsor requested clarification on the purpose of the clinical pharmacology review aid.  
FDA clarified that the review aid is supplied routinely to sponsors submitting an NDA to 
ensure that the clinical pharmacology package contains all necessary components. Regarding 
the CYP2D6 inhibition, the sponsor stated that they plan to submit justification for why this 
interaction is not clinically significant using PBPK modeling that is consistent with the FDA 
Guidance. FDA accepted this response.

Question 3:  Does FDA agree that the major human metabolites of lasmiditan have been
adequately qualified within nonclinical toxicology studies?

FDA Response to Question 3:  

Based on the information provided, it appears that sufficient plasma exposures for the major 
human metabolites were achieved in the appropriate pivotal nonclinical studies; however, the 
adequacy of the nonclinical data will be a matter of review.

Discussion: 
There was no meeting discussion.

Question 4:  Does FDA agree that the data package and the proposed analyses for abuse
potential evaluation are sufficient to support a substantive review of an NDA for lasmiditan?

FDA Response to Question 4:  

Yes.  The data package includes information necessary to assess the abuse potential of 
lasmiditan in an NDA submission.

Additionally, you should look for drug accountability discrepancies (e.g., missing 
medication, loss of drug, or non-compliance cases in which more investigational drug has 
been used compared to the expected use).   Investigators should obtain more information and 
explanations from these subjects when there are instances of such drug accountability 
discrepancies.

Please provide a centralized point of reference to all abuse-related information contained in 
the application. Specifically, Section 1.11.4 should contain:
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a. The basic proposal and rationale for placing the drug substance or product into any 
schedule of the CSA

b. A link to a comprehensive table of contents that provides links to all studies 
(nonclinical and clinical) and references related to the assessment of abuse potential

c. A summary, interpretation, and discussion of all abuse potential data provided in the 
NDA

Discussion: 
There was no meeting discussion

Question 5: Does FDA agree with the plan for providing medical summaries for subjects
and patients who experienced an abuse-related AE(s) across all phases of the clinical
development program in support of the NDA for lasmiditan?

FDA Response to Question 5:  

Yes.  This is acceptable.

Discussion: There was no meeting discussion

Question 6: Can FDA comment on the formal communication plan and timeline for
review of scheduling for lasmiditan?

FDA Response to Question 6: 

If scheduling under the Controlled Substances Act is considered appropriate, the Agency 
submits its recommendation for scheduling to the DEA. With the enactment of the Improving 
Regulatory Transparency for New Medical Therapies Act in 2015, FDA approval of a new 
drug may not take effect until DEA issuance of an interim final rule under 21 U.S.C. 811(j) 
establishing schedule placement for the drug, in accordance with 21 U.S.C. 355(x).   For a 
new drug approved under 21 U.S.C. 355(x), where DEA must by rulemaking place the drug 
into a schedule before it could be marketed, DEA will have up to 90 days to issue its interim 
final rule.  This 90-day period begins once both of the following events have occurred: FDA 
has approved the NDA and formally notified DEA of the approval, and the scheduling 
recommendation for the drug has been transmitted from the Office of the Assistant Secretary 
for Health, Department of Health and Human Services, to the DEA.  Although both of these 
events must occur to begin DEA’s 90-day period to issue the rulemaking, there is no 
requirement that one particular event precede the other. 

Discussion: 
There was no meeting discussion

Question 7:  Does FDA have any further comments on the calculation and presentation
of long-term exposures from Study 305/LAHL in the NDA?
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FDA Response to Question 7: 

On face, the long-term exposure appears adequate, although this will be a matter of review at 
the time of submission. 

Discussion: 
There was no meeting discussion.

Question 8: Does FDA have any further comments on Lilly’s plan for safety topics of
interest or patient narratives in the NDA?

FDA Response to Question 8: 

In general, the proposed safety topics of interest and proposed patient narratives to be 
included appear acceptable. However, you state that “functional outcomes/injuries secondary 
to neurologic TEAEs” will be considered a notable medically significant event. Please 
specify which neurologic TEAEs will be included, and what functional outcomes you plan to 
include. 

Discussion: 
The sponsor clarified that the goal of this assessment was to evaluate any injuries or 
accidents that may have occurred while a patient was being treated for a Neurologic TEAE. 
To do this, they will capture all TEAEs within the Neurology SOC that occur within 48 hours 
of the first dose, and then also capture all of the AEs within the Injury, Poisoning and 
Procedural Complications SOC and note and review all of those that occurred while the 
Neurology TEAE is ongoing. 

The sponsor clarified that they have not noticed any such concerning safety signal up to this 
point, but they are attempting to better characterize the impact of the neurologic TEAEs.

FDA stated that this approach seems acceptable.  

Question 9:  Does FDA agree with the proposed approach to the 4-month safety update?

FDA Response to Question 9: 

The safety update report (SUR) must include an updated, integrated ISS along with the 
pertinent datasets to support the analyses. Thus, all final datasets from Study LAHL (305) 
and the pharmacokinetic study LAIE should be included in the submission of the 120-day 
safety update. We agree with your plan to not include data from Study LAHY.

For Study LAIJ, we note that you do not expect to have many patients enrolled at the time of 
the database cutoff. However, you should still submit a listing of any SAEs and notable AEs 
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of special interest, along with the associated patient narratives, that are available at the time 
of submission of the 120-day safety update.  

Discussion: 
There was no meeting discussion.

Question 10: Does FDA have any preliminary comments on Lilly’s plan for postmarketing
communication of safety information and the plan not to submit a REMS?

FDA Response to Question 10: 

We have no comments at this time, and will need to review the safety data in its entirety 
before determining whether a risk evaluation and mitigation strategy will be required.  

Discussion: 
There was no meeting discussion.

Question 11: Does FDA have any preliminary comments regarding Lilly’s proposed
approach to address dosage and administration in labeling?

FDA Response to Question 11: 

Although it is premature to discuss the specifics of labeling at this time, we have the 
following comments about your proposed plan. If efficacy and safety are established at 50 
mg, 100 mg and 200 mg for an acute attack, these doses may be described in labeling. If the 
data in your submission supports  

 it may be 
reasonable to include this information in labeling.    

. 

We understand that the studies were not powered to evaluate the efficacy of a second dose. 
However,  
we will need to review the data from all patients that received a second dose of study 
medication 2-24 hours after the first dose. We request that you provide the following 
comparisons for the treatment effect on the co-primary outcome in tabular form in your NDA 
submission: 

 Placebo/placebo group compared to lasmiditan/lasmiditan group
 Placebo/placebo group compared to lasmiditan/placebo group
 Lasmiditan/placebo compared to lasmiditan/lasmiditan
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Please conduct these comparisons for the following three groups that took a second dose of 
study medication 2-24 hours after the first dose:

 The overall population 
 The patients that took a second dose for rescue (within 4 hours of the first dose)
 The patients that took a second dose for recurrence 

We request that you provide these tables for the pooled data from trials LAHF and LAHK, as 
well as for each study individually, by dose.  Again, we acknowledge that the studies were 
not powered to identify significant differences between these subgroups, but we will be 
looking for numerical trends to make a determination of whether a treatment benefit of a 
second dose was demonstrated in your database. 

Discussion: 
The sponsor requested clarification on their proposed definitions of recurrence and rescue. 
The FDA agreed with the sponsor’s proposed definitions that if patient was pain-free at 2 
hours, then a repeat dose of the drug would be considered treatment of migraine recurrence, 
and if a patient was not pain-free at 2 hours, then a repeat dose of the drug would be 
considered rescue treatment, irrespective of the specific time that the dose was given. FDA 
requested that the sponsor present the data for rescue treatment in the way they thought 
would be most meaningful, despite small numbers. Prior to seeing the data, FDA stated that it 
would be difficult to determine what cutoff time period is acceptable to predict a second dose 
taken for rescue vs. recurrence.  FDA also requested an overall analysis of anyone who took 
a second dose (whether for rescue or recurrence), an analysis for patients that took a second 
dose for rescue, and an analysis for patients that took a second dose for recurrence.  

The sponsor requested clarification on the FDA request to look for numerical trends in the 
data, and the FDA noted that it was acceptable to look at nominal p-values for pairwise 
comparisons and odds ratios, and that FDA recognized the statistical limitations of such an 
approach. FDA stated that there was no need for trend analysis/dose-response given the small 
sample size.

Question 12: Does FDA agree that the planned content for the lasmiditan NDA provides
a complete application in support of the proposed indication?

FDA Response to Question 12:

On face, it appears that the proposed studies, as well as those mentioned in Question 1 and 2, 
have the potential to support an initial filing application for your NDA for lasmiditan. The 
adequacy of the data to support filing will be determined at the time of filing and will be a 
matter of review. We have the following comments:

1. At the time of the NDA submission, your application should include complete study 
reports for all studies required to support approval.  
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2. Please do include a request for pediatric waiver/deferral in the NDA submission, and 
note the prior agreed iPSP.

3. In addition, in section 3.2.P.2.2, include (the hyperlink to) the in vitro and/or in vivo 
data/information to support the bridge between the proposed-to-be-marketed drug 
product and the drug product batches evaluated in key clinical trials and registration 
stability studies. 

Discussion: 
There was no meeting discussion.

Question 13: Does FDA currently foresee that an Advisory Committee meeting will be
needed for lasmiditan?

FDA Response to Question 13: 

A decision about the need for an Advisory Committee meeting will be made at the time of 
filing. 

Discussion: 
There was no meeting discussion.

Additional Post-Meeting Comments: 

Questions

1. With respect to the QBR stand-alone document discussed during the teleconference, 
would the FDA be willing to accept it within 30 days after the NDA submission since the 
data will already be provided in the submission summary documents and this new stand-
alone document would be supplied to aid in the review?

2. With respect to the medical summaries for subject and patients who experienced an 
abuse-related AE, what module in the NDA should we include these and are there any 
specific formatting requirements (eg, separate PDFs for each summary, or all in one PDF, 
etc.) that we need to consider?

FDA Responses

1. If this question is referring to the clinical pharmacology review aid, then it is 
acceptable to submit within 30 days of NDA submission.

2. The medical summaries for individuals who experience an abuse related AE should 
be included as a subsection under tab 2.7.4 Summary of Clinical Safety and should 
have cross-linking to the proposal for scheduling and product labeling in Module 1, as 
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well as to all abuse-related studies and data in Modules 3, 4, and 5.  They can be in 
one PDF.

3.0 ADDITIONAL INFORMATION

DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION

As stated in our May 9, 2018, communication granting this meeting, if, at the time of 
submission, the application that is the subject of this meeting is for a new molecular entity or an 
original biologic, the application will be subject to “the Program” under PDUFA VI.  Therefore, 
at this meeting be prepared to discuss and reach agreement with FDA on the content of a 
complete application, including preliminary discussions on the need for risk evaluation and 
mitigation strategies (REMS) or other risk management actions and, where applicable, the 
development of a Formal Communication Plan, as well as a timeline for review activities 
associated with a scheduling recommendation under the Controlled Substances Act for drugs 
with abuse potential.  You and FDA may also reach agreement on submission of a limited 
number of minor application components to be submitted not later than 30 days after the 
submission of the original application.  These submissions must be of a type that would not be 
expected to materially impact the ability of the review team to begin its review.  All major 
components of the application are expected to be included in the original application and are not 
subject to agreement for late submission. 

Discussions and agreements will be summarized at the conclusion of the meeting and reflected in 
FDA’s meeting minutes.  If you decide to cancel this meeting and do not have agreement with 
FDA on the content of a complete application or late submission of any minor application 
components, your application is expected to be complete at the time of original submission.

In addition, we remind you that the application is expected to include a comprehensive and 
readily located list of all clinical sites and manufacturing facilities.  

Information on the Program is available at 
https://www.fda.gov/ForIndustry/UserFees/PrescriptionDrugUserFee/default.htm.

PREA REQUIREMENTS

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

Please be advised that under the Food and Drug Administration Safety and Innovation Act 
(FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End-of-
Phase-2 (EOP2) meeting.  In the absence of an EOP2 meeting, refer to the draft guidance below.  
The iPSP must contain an outline of the pediatric study or studies that you plan to conduct 
(including, to the extent practicable study objectives and design, age groups, relevant endpoints, 
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and statistical approach); any request for a deferral, partial waiver, or waiver, if applicable, along 
with any supporting documentation, and any previously negotiated pediatric plans with other 
regulatory authorities.  The iPSP should be submitted in PDF and Word format. Failure to 
include an Agreed iPSP with a marketing application could result in a refuse to file action. 

For additional guidance on the timing, content, and submission of the iPSP, including an iPSP 
Template, please refer to the draft guidance for industry, Pediatric Study Plans: Content of and 
Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at:  
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
CM360507.pdf.  In addition, you may contact the Division of Pediatric and Maternal Health at 
301-796-2200 or email Pedsdrugs@fda.hhs.gov.  For further guidance on pediatric product 
development, please refer to: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht
m.  

PRESCRIBING INFORMATION

In your application, you must submit proposed prescribing information (PI) that conforms to the 
content and format regulations found at 21 CFR 201.56(a) and (d) and 201.57 including the 
Pregnancy and Lactation Labeling Rule (PLLR) (for applications submitted on or after June 30, 
2015).  As you develop your proposed PI, we encourage you to review the labeling review 
resources on the PLR Requirements for Prescribing Information and Pregnancy and Lactation 
Labeling Final Rule websites, which include:

 The Final Rule (Physician Labeling Rule) on the content and format of the PI for human 
drug and biological products. 

 The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and format of 
information related to pregnancy, lactation, and females and males of reproductive 
potential.

 Regulations and related guidance documents. 
 A sample tool illustrating the format for Highlights and Contents, and 
 The Selected Requirements for Prescribing Information (SRPI) − a checklist of 

important format items from labeling regulations and guidances.  
 FDA’s established pharmacologic class (EPC) text phrases for inclusion in the 

Highlights Indications and Usage heading.

Pursuant to the PLLR, you should include the following information with your application to 
support the changes in the Pregnancy, Lactation, and Females and Males of Reproductive 
Potential subsections of labeling.  The application should include a review and summary of the 
available published literature regarding the drug’s use in pregnant and lactating women and the 
effects of the drug on male and female fertility (include search parameters and a copy of each 
reference publication), a cumulative review and summary of relevant cases reported in  your 
pharmacovigilance database (from the time of product development to present), a summary of 
drug utilization rates amongst females of reproductive potential (e.g., aged 15 to 44 years) 
calculated cumulatively since initial approval, and an interim report of an ongoing pregnancy 
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registry or a final report on a closed pregnancy registry.  If you believe the information is not 
applicable, provide justification.  Otherwise, this information should be located in Module 1.  
Refer to the draft guidance for industry – Pregnancy, Lactation, and Reproductive Potential: 
Labeling for Human Prescription Drug and Biological Products – Content and Format 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/
UCM425398.pdf).  

Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance with the 
format items in regulations and guidances.  

OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

The Office of Scientific Investigations (OSI) requests that the items described in the draft 
Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content 
for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions 
(February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide 
Containing Technical Specifications be provided to facilitate development of clinical investigator 
and sponsor/monitor/CRO inspection assignments, and the background packages that are sent 
with those assignments to the FDA ORA investigators who conduct those inspections.  This 
information is requested for all major trials used to support safety and efficacy in the application 
(i.e., phase 2/3 pivotal trials).  Please note that if the requested items are provided elsewhere in 
submission in the format described, the Applicant can describe location or provide a link to the 
requested information. 

Please refer to the draft Guidance for Industry Standardized Format for Electronic Submission of 
NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for 
CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical 
Conformance Guide Containing Technical Specifications:

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332466.pdf

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332468.pdf.
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Attachment 1.   
DNP Pre-NDA Meetings

General Clinical Safety Requests

Datasets:

1. Each individual subject should be assigned a single unique subject identifier across the entire 
application (e.g., including open label extensions of the trials). Include the unique subject 
identifier in the ISS and individual studies’ datasets.

2. Submit datasets for all Phase 1, Phase 2, Phase 3 studies (including open label extension 
studies), including the Phase 2 and 3 studies performed for indications other than the one 
proposed for this application. 

For additional guidance refer to the FDA webpage on Study Data Standards Resources.

General Submission Contents:

1. Follow the requirements noted in 21CFR 314.50 (d)(5)(vi), Summary of Safety Information 
and the Guideline for the Format and Content of the Clinical and Statistical Sections of an 
Application

2. Provide an assessment of safety as per the FDA Guidance for Industry: Premarketing Risk 
Assessment

3. Include a copy of each clinical study protocol as well as each amended protocol.  Provide a 
list of the inclusion and exclusion criteria for each of the studies, including those introduced 
as part of protocol amendments.  Please submit all versions of the protocols (and Statistical 
Analysis Plan) and the date when changes were implemented.  Please ensure that a Summary 
of Changes for each version is included.

4. In addition to the comprehensive analyses performed for the pivotal trials, the ISS should 
also comprehensively integrate safety analyses for all other study group pools for treatment-
emergent adverse events (TEAEs), deaths, serious adverse events, discontinuations for 
TEAEs, TEAEs of special interest, subgroups, and vital sign/laboratory/ECG measurements.

5. Submit a table detailing all of the tables and figures featured in the clinical efficacy and 
safety sections of the application.  The table should contain the following:
a. Title of the table or figure in the application
b. A hyperlink to the location of the table or figure with page number
c. A hyperlink to the SAS code used to create the table or figure (including information 

regarding the datasets that were used)
6. Format the tables of the ISS according to examples in FDA’s Reviewer Guidance – 

Conducting a Clinical Safety Review of a New Product Application and Preparing a Report 
on the Review.

7. Include active hyperlinks from the lists of references to the referenced article.
8. Provide DSMB meeting minutes (including any data/slides presented). For those meetings 

that were cancelled or meetings where no minutes were taken, please include a place holder 
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for that meeting noting such and signed by a member of the clinical team. Please also ensure 
that these packages come with a table of contents and are bookmarked by date.  

9. Include information regarding important regulatory actions in other countries and foreign 
labeling (translated, if applicable).

10. Submit an annotated version of the pre-BLA meeting minutes that include hyperlinks, when 
applicable, to the analysis and/or documents requested.

Adverse events:

1. Follow the coding rules for MedDRA in the ICH-endorsed “MedDRA Term Selection: 
Points to Consider” document accessible at MedDRA

2. For each of the studies, the submitted datasets should contain both the verbatim terms and the 
MedDRA coding with all levels of the MedDRA hierarchy. For each adverse event, 
MedDRA coding should be provided for the primary MedDRA path as well as the alternative 
MedDRA coding paths.

3. Provide a summary table of the original AE coding dictionaries that were used in each of the 
trials. 

4. The preparation of the adverse event dataset for the ISS should include MedDRA Preferred 
Terms from a single version of MedDRA.

5. Ensure that all adverse events are presented, and not only events deemed “drug-related.”
6. Provide a table of treatment-emergent adverse events reported in ≥ 2% of subjects (after 

rounding) in any drug treated dose group (and greater than placebo) sorted by MedDRA SOC 
(in alphabetical order) and then by MedDRA Preferred Term.  

7. Provide a table which summarizes the outcomes of all pregnancies.  Provide a table which 
summarizes all known adverse events in subject offspring. 

Narratives and Case Report Forms (CRFs):

1. Provide narratives and case report forms for deaths, adverse events leading to drug 
discontinuation, SAEs, pregnancies, and AEs of special interest. You should be prepared to 
supply any additional CRFs or narratives with a rapid turnaround upon request.  Narratives 
should be integrated. For subjects who had more than one event requiring a narrative 
(whether in the same trial or in the core study and an extension) present a single narrative 
(rather than separate narratives for the various events).  

2. Include a word file (and excel spreadsheet) that indicates those subjects for whom you 
submitted a case report form and/or narrative.  This file should include an indicator for 
whether each item was submitted and the reason why it was submitted along with hyperlinks 
to the narrative and CRF.  

3. Provide reports for any autopsies conducted during any of the studies.
4. Provide a line listing, narrative, and case report form for all subjects who fit the Hy’s Law 

laboratory criteria.
5. Note that CRFs should include all clinical documents collected about the patient regardless 

of whether you label them “CRFs”, e.g., Medwatch/CIOMS forms, event fax coversheets, 
SAE or event worksheets, narrative worksheets, data queries, etc.
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6. Provide a tabular listing of all subjects with all discontinuations, sorted by reason.  The table 
should include columns for study number, treatment group, unique subject ID, primary 
reason for drug or study discontinuation. For reasons including Lost to follow-up, Other, 
Physician/investigator decision, Withdrew consent, and Patient decision, provide more 
specific information regarding the discontinuation. The Division may want to request 
selected narratives/CRFs from some of these patients, but they do not need to be submitted at 
the time of the initial NDA/BLA submission. 

7. Narrative summaries should provide a complete synthesis of all available clinical data and an 
informed discussion of the case.  The narratives should be comprehensive enough for the 
reader to come to a reasonable conclusion regarding the subject and the adverse event.  The 
following items should be included (but not limited to):

a)Patient age and gender
b)Adverse event onset and stop dates (presented as relative Study Day number)
c)Signs and symptoms related to the adverse event being discussed
d)An assessment of the relationship of exposure duration to the development of the 

adverse event
e)Pertinent medical history
f) Concomitant medications with start dates relative to the adverse event
g)Pertinent physical exam findings
h)Any abnormal vital sign measurements 
i) Pertinent test results (e.g., lab data, ECG data, procedures, biopsy data, autopsy results)
j) Discussion of the diagnosis as supported by available clinical data
k)For events without a definitive diagnosis, a list of the differential diagnoses
l) Treatment provided
m) Re-challenge results (if performed)
n)Outcomes and follow-up information

Laboratory and Vital Sign Measurements:

1. Refer to the following FDA webpage for the CDER position on use of SI units for lab tests:   
SI Units.

2. Provide the normal reference ranges for every laboratory value.
3. Clearly list the normal values, as well as the thresholds for analysis of outliers, for outlier 

analyses of laboratory data, vital signs, and ECG data.
4. When possible, use the latest version of the National Institutes of Health (NIH) Common 

Terminology Criteria for Adverse Events (CTCAE) for toxicity grades and shift analyses. 
5. Report the number and percentage of subjects with at least one post-treatment vital sign 

measurement meeting any of these criteria:
• Systolic Blood Pressure: <90 mmHg, >140 mmHg, >160 mmHg
• Diastolic Blood Pressure: <50 mmHg, >90 mmHg, >100 mmHg
• Pulse Rate: <60 bpm, >100 bpm
• Body Weight: decrease of ≥7% from baseline and increase of ≥7% from baseline
• Temperature: >38.0 °C, <36.0 °C
• Respiratory rate: <12 breaths/min, > 20 breaths/min
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6. Summarize the protocols for collecting ECG data. Summarize the frequency of post-
treatment QTc >450 ms, >480 ms, and >500 ms. 

Other requests: 

1. Patient profiles
Submit individual patient profiles containing all laboratory and other study results in a single 
place for each patient.  Provide this information for patients who died, had a serious adverse 
event, discontinued from the trial due to an adverse event, or had a medically significant 
event for which a narrative is submitted.   Include all the information recorded for that 
patient, including but not limited to:

a) Age
b) Sex
c) Dates of screening, randomization and starting therapy
d) Whether the patient completed or did not complete the study, with dates and reason 

for withdrawal
e) Adverse events ( reported term, preferred term, start and stop date [with relative study 

day], seriousness, outcome, whether it resolved or not and action taken with drug)
f) Prior medications and concomitant medications with dates of start and end
g) Vital signs and laboratories, sorted by date, with reference ranges * 
h) Autopsy reports for all deaths.  (If an autopsy report is not available, explicitly state 

this.)
i) Full reports for radiologic studies, ECG, MRI, pathology results, special studies and 

procedures with dates and reference ranges 
j) Provide relevant results obtained outside of clinical trial visits, including those 

obtained during hospitalization or emergency room visits, in each patient file. Also 
include baseline study results. 

k) For patients who had IND safety report(s), include dates when the initial and follow 
up safety reports were submitted.   

Create a PDF file for each patient and a table of contents with links to each assessment for 
each patient.

 
2. Please submit for Division comments an example narrative from a patient who had more than 

one serious adverse event and participated in the controlled and extension studies prior to 
submitting your NDA.  

3. We request that you submit a sample integrated summary of safety datasets (with data 
definition file) for Division comments prior to submitting the NDA. This process could help 
to identify and resolve any potential issues of navigability or interpretability that could 
impact the review of your application. 
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Discussion 
 
Clinical 
 
1. Does the Agency agree that the proposed plan outlined below is appropriate and sufficient to 

support approval of COL-144 in the US for the acute treatment of migraine with and 
without aura in adults? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

   
 

                 
 
 
FDA Preliminary Response 
 
On face, your development plan has the potential to support an indication for the acute treatment 
of migraine.  Please see our responses to your questions below regarding your proposed studies. 
 

Meeting Discussion 
The proposed Phase 3 protocols did not specify whether the drug will be administered with 
food. The sponsor confirmed that the food effect study will be completed before the Phase 3 
studies. FDA notes that the results of the food-effect study could affect the recommendations 
on timing of dosing relative to food intake.  
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2. In the oral dose-finding study COL MIG-202, the 100 mg dose demonstrated headache relief 
which was superior to placebo.  Adverse events were less frequent and less severe with the 
100 mg dose than with the higher doses.  We propose to select the 100 mg dose as the primary 
dose for evaluation in Phase 3 and will include it in all studies.   

 
Does the Agency agree with the selection of 100mg as the primary dose for Phase 3 
and for the clinical pharmacology program? 
 

FDA Preliminary Response 
 
We believe that additional dose finding should be conducted in phase 3. 
 
On an efficacy standpoint, your phase 2 study suggests that doses lower than 100 mg may be 
effective, as the proportion of pain-free patients was similar for the 50 mg and the 100 mg dose. 
Also, the data suggest that doses higher than 100 mg may have greater efficacy (e.g., based on the 
pain-free response). 
 
On a safety standpoint, we are concerned about several dose-related adverse reactions that have an 
unusually high incidence for an acute migraine treatment, e.g., vertigo, dizziness, fatigue, and 
somnolence (your safety evaluation will need to adequately characterize these adverse reactions, 
including their time course and functional impact).   
 
Your phase 3 program should identify a dose that provides an acceptable safety profile with 
optimal efficacy. It is unclear at this stage that 100 mg will be that dose.  
  
Your CIB includes warnings regarding operating and driving machinery since these adverse 
events are not predictable.  You also noted that “an examination of the effect of COL-144 on 
skilled performance will be conducted in the future.”  This information should be part of your 
NDA submission.   
 
You are planning to include elderly subjects in phase 3 studies, which we support. We however 
have some concerns about the potential consequences of dizziness and vertigo in that population 
(e.g., falls), which is an additional reason to evaluate a dose lower than 100 mg.  

 
Meeting Discussion 
The Sponsor proposed evaluating two doses in their phase 3 clinical program: COL-144 50 
mg and 100 mg.   
 
DNP inquired whether the Sponsor had further information to characterize the dose 
limiting adverse events of dizziness, somnolence, fatigue, and vertigo observed with the 
higher doses in the completed studies.  The Sponsor stated the AEs of dizziness and 
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vertigo occurred in some patients within few minutes, and up to several hours later in 
others, with a median duration of onset of 4 hours.  The Sponsor does not believe that all 
these AEs were appropriately captured and certainly not all of the vertigo reports were 
accurate.  The studies were conducted in Germany and Finland, and some of the AEs may 
have been misclassified because of the local terminology.  The Sponsor’s discussions with 
the study Investigators did not lead them to believe these AEs were of serious nature.  The 
Sponsor does not have additional data to suggest that with subsequent dosing the drug was 
better tolerated.  These pharmacodynamic effects observed were not suggestive that 
changes in blood pressure may have contributed to dizziness and vertigo.   
 
DNP recommended including at least driving studies as part of the skilled performance 
evaluation following drug administration, and indicated that the Sponsor can consider 
between using simulator experience or on road driving studies.   

 
 

3. To further evaluate the risk of QT prolongation and torsade de pointes in humans we are 
currently conducting a human TQT study using a 4-way single-dose crossover design 
comparing COL-144 100 mg (proposed therapeutic dose), COL-144 400 mg (maximum 
tolerated dose), moxifloxacin 400 mg and placebo in accordance with the ICH E14 guidelines. 
Results from this study will be available prior to the start of Phase 3.  Providing that this study 
excludes QTc prolongation of 10msec or greater and shows assay sensitivity, ECG monitoring 
in Phase 3 will be restricted to 12-lead ECGs at study screening and follow up.  

 
Does the Agency concur with this approach? 
 

FDA Preliminary Response 
 
We can not provide any comments at this time. QT-IRT will need to review the TQT study report 
first. 
 
1. When you submit your ‘thorough QT study’ report, please include the following items: 

a. Copies of the study report(s) for any other clinical studies of the effect of product 
administration on the QT interval that have been performed  

b. Electronic copy of the study report 

c. Electronic or hard copy of the clinical protocol 

d. Electronic or hard copy of the Investigator’s Brochure 

e. Annotated CRF 

f. A data definition file which describes the contents of the electronic data sets 
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g. Electronic data sets as SAS.xpt transport files (in CDISC SDTM format – if possible) 
and all the SAS codes used for the primary statistical and exposure-response analyses 

Please make sure that the ECG raw data set includes at least the following: subject ID, 
treatment, period, ECG date, ECG time (up to second), nominal day, nominal time, 
replicate number, heart rate, intervals QT, RR, PR, QRS and QTc (any corrected QT as 
points in your report, e.g. QTcB, QTcF, QTcI, etc., if there is a specifically calculated 
adjusting/slope factor, please also include the adjusting/slope factor for QTcI, QTcN, etc.), 
Lead, and ECG ID (link to waveform files if applicable) 

a. Data set whose QT/QTc values are the average of the above replicates at each nominal time 
point 

b. Narrative summaries and case report forms for any 

i. Deaths 

ii. Serious adverse events 

iii. Episodes of ventricular tachycardia or fibrillation 

iv. Episodes of syncope 

v. Episodes of seizure 

vi. Adverse events resulting in the subject discontinuing from the study 

c. ECG waveforms to the ECG warehouse (www.ecgwarehouse.com) 

d. A completed Highlights of Clinical Pharmacology Table 

2. Advancing in this field – and possibly reducing the burden of conducting QT studies – 
depends critically upon obtaining the most comprehensive understanding of existing data. 
Please consider making your data, at least placebo and positive control data, available for 
further research purposes; see, for examples, the Data Request Letter at www.cardiac-
safety.org/library . 

 

Meeting Discussion 
The Sponsor acknowledged and there was no further discussion. 

 
4.  a)  COL-144 and other compounds in its class lack vasoconstrictor activity in vitro and COL-

144 has not been associated with significant adverse cardiovascular effects in five completed 
clinical studies (two i.v. and three oral administration studies).  Its central neural mechanism 
of action and lack of vasoconstrictor activity may make COL-144 suitable for use in migraine 
patients with known cardiovascular disease, for whom triptans and ergot derivatives are 
contraindicated. We propose: 

 
• That providing they have no evidence of cardiovascular disease (based on a 

thorough pre-study medical history, physical exam and resting ECG), patients with 
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the following cardiovascular risk factors will be allowed to participate in the Phase 
3 program without further screening: 

o hypertension 
o hypercholesterolemia 
o smoking 
o obesity 
o diabetes mellitus 
o strong family history of coronary artery disease 
o males over 40 years  
o post menopausal females 

• To document these cardiovascular risk factors in Phase 3 study participants to 
allow a safety analysis across all Phase 3 studies stratified according to risk based 
on Framingham data. 

 
Does the Agency agree? 
 

FDA Preliminary Response 
 
Yes. However, as the cardiovascular events of concerns are very rare, it is unlikely that your phase 
3 program will have assay sensitivity to determine clinically that there is no increased risk of 
cardiovascular event. 
 

Meeting Discussion 
The Sponsor acknowledged and there was no further discussion. 

 
 

  b)  In parallel with the initial Phase 3 efficacy studies we plan: 
 

• To study the effect of COL-144 across a wide range of concentrations on human 
coronary arteries of different calibers in vitro 

• To study the effect of COL-144 on treadmill exercise tolerance in patients with 
reproducible exercise induced angina pectoris (Canadian Cardiovascular Society 
grades 1-3 with no history of acute coronary syndrome or myocardial infarction 
within the previous 6 months) 

  
Does the Agency agree that, providing that no clinically relevant adverse effects are 
seen in either of these studies, the eligibility criteria of the Phase 3 studies can be 
amended to allow patients with stable cardiovascular disease to participate? 
 

FDA Preliminary Response 
 
Preliminarily, yes (assuming your studies are adequately designed and conducted). FDA will also 
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need to review the TQT study results (MIG-105). 
 

Meeting Discussion 
The Sponsor acknowledged and there was no further discussion. 

 
 

c)   To expand the safety experience with COL-144 we plan to conduct a multiple 
attack efficacy study in patients with migraine and pre-existing cardiovascular 
disease.  This would commence once the results of the studies described in 4(b) are 
complete.  We plan to submit an interim safety report of this study in the NDA. 

 
Does the agency agree that a study in this population is appropriate? 
 

FDA Preliminary Response 
 
A study in migraineurs with pre-existing cardiovascular disease appears appropriate. However, we 
recommend completing Study MIG-105, MIG-107, and MIG-303 prior to initiating other 
proposed phase 3 studies, so that a greater number of patients with cardiovascular disease can be 
evaluated in phase 3.  Again, assay sensitivity will be an important factor. 
 
Please note that FDA does not require a study showing treatment consistency over multiple attacks 
to grant an acute treatment of migraine indication.  FDA believes that the demonstration of 
efficacy in treating a single attack can be extrapolated to support the efficacy of treating further 
attacks.     
 

Meeting Discussion 
The Sponsor acknowledged and there was no further discussion. 

 
 

d)  CoLucid believes that a lack of adverse cardiovascular effects across all of these 
studies would support use of COL-144 in patients with risk factors for, or history of, 
pre-existing coronary artery disease. 

 
Does the Agency agree? 
 

FDA Preliminary Response 
 
This is possible, but will be a review issue. We strongly encourage you to evaluate a large number 
of patients with pre-existing CAD in your phase 3 studies, as assay sensitivity will be an important 
consideration. 
 

Meeting Discussion 
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The Sponsor further discussed the inclusion of migraineurs with pre-existing 
cardiovascular disease in the clinical development program, and the evidence needed to 
support the use of COL-144 in patients with risk factors for, or history of, pre-existing 
coronary artery disease.  DNP clarified that short of a large, dedicated cardiovascular 
outcome study, the safety of COL-144 in patients with cardiovascular disease will remain 
uncertain.  The data submitted from non-clinical, controlled clinical and long-term safety 
studies will be considered when deciding inclusion of such information in labeling, and the 
evidence submitted must be concordant.  The data from non-clinical studies must be very 
convincing, since the clinical data will not have sufficient assay sensitivity because of the 
large number of patient exposures required to assess that risk.  The Sponsor proposed that 
at least 20% of their development program will include patients with pre-existing coronary 
artery disease, with additional patients with risk factors for coronary artery disease.  This 
would translate in approximately 40-50 patients with pre-existing coronary artery disease 
in the 1-year long term safety data.  DNP encouraged the sponsor to have as many patients 
with risk factor as possible, as ultimately the acceptability of the package will be a review 
issue. 
 
Because of the many treatment options available to migraineurs, the Sponsor is concerned 
about increased drop-out rate during the studies, especially among patients with coronary 
artery disease.  The Sponsor also proposed demonstrating cardiovascular risk evaluation 
for each patient using patient experience in the open-label long-term studies comparing 
COL-144 safety information within the first 24-48 hours (when the patients are expected to 
be at increased risk of a cardiovascular/coronary vascular event) to time periods when they 
may not be at risk (during the treatment interval between COL-144 administrations).  DNP 
agreed this additional information comparing the same patient’s AEs in patient-time 
intervals will be useful to assess COL-144 cardiovascular risk.  Additionally DNP agreed 
that it is acceptable to include patients with ischemic stroke or previous cerebrovascular 
disease and peripheral vascular disease, who have no documented cardiovascular disease.   

 
  

5.   Many patients with disabling migraine are not adequately treated with triptans or other 
currently available prescription anti-migraine agents.   

 
Does the Agency agree that the following indication statement for COL-144 would 
be possible based on this clinical development program?  “Indication:  COL-144 
Tablets are indicated for the acute treatment of migraine attacks with or without 
aura in adult patients  

”.  
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FDA Preliminary Response 
 
No.   

We recommend you send the protocol for these studies (and other pivotal efficacy studies) as 
special protocol assessments (SPA).  
 

Meeting Discussion 
DNP further clarified the study design and potential indication statement  

 
 

6.   COL-144 undergoes minimal renal excretion (~2%) and is mainly eliminated by 
multiple metabolic routes, including a large non-cytochromal component involving 
the carbonyl reductase superfamily of enzymes that is also partly extra-hepatic.  It is 
therefore, considered unlikely that the pharmacokinetics of COL-144 will differ 
significantly in the elderly compared to younger adults so it is proposed to have no 
upper age limit in the Phase 3 trials and to conduct an elderly PK/PD study in parallel 
with the major efficacy studies.  

 
Does the Agency agree with this approach? 
 

FDA Preliminary Response 
 
Yes. Please also see our comments in response to Question 2 regarding dosing in the elderly. 

 
Meeting Discussion 
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The Sponsor acknowledged and there was no further discussion. 
 
 
7.  The clinical program outlined will provide a safety database of approximately 2700 

patients exposed to COL-144 at or above the proposed clinical dose. Approximately 
2700 patients will be treated in short term studies and 800 (most of whom will be 
rolled over from short term studies) will be exposed in long term studies involving 
treatment of all migraine attacks for up to 1 year.  We intend to include data in the 
NDA on at least 400 patients who have treated at least 2 attacks per month for 6 
months, of whom at least 200 have treated at least 2 attacks per month for 12 months.  

 
Does the Agency agree that this proposed safety database is appropriately sized for 
the NDA? 
 

FDA Preliminary Response 
 
The numbers are adequate if at the time of NDA submission you have patient experience for COL-
144 at relevant doses (i.e., with substantial experience at the highest recommended dose) in at 
least 300 patients treating, on average, at least 2 migraine attacks per month for 6 months, and 100 
patients treating, on average, at least 2 migraine attacks per month for 1 year. Again, a substantial 
proportion of these patients should have cardiovascular disease to support the absence of labeling 
limiting use in that population. 
 
Please note that DNP may require a large postmarketing registry study in patients with 
cardiovascular disease in order to support your proposed labeled population.  

 
 

Meeting Discussion 
Please see comments addressed in response to Question 4 (d) meeting minutes. 

 
 

 8.  The main Phase 3 studies as currently planned will involve the treatment of migraine 
patients experiencing a moderate to severe headache and will utilize 4 co-primary 
endpoints all assessed at 2 hours: 
a. Pain relief 
b. Nausea free 
c. Photophobia free 
d. Phonophobia free 
   
Does the Agency agree that these are appropriate co-primary endpoints? 

 
FDA Preliminary Response 
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Yes.  To support an acute migraine claim, you need to submit two positive single dose studies 
with the following four co-primary endpoints: pain, nausea, phonophobia, and photophobia at 2 
hours post-dose (or earlier, sustained at least up to 2 hours post-dose).  In terms of pain 
assessment, DNP strongly recommends the use of the proportion of pain-free patients at 2 hours.  
These endpoints cannot be combined into a composite endpoint for the primary outcome measure 
(see answer to Question 9 below).   

 
Meeting Discussion 
The Sponsor acknowledged and there was no further discussion. 

 
 
9.  

 
Is the Agency willing to further discuss the  primary 
endpoints in the Phase 3 studies?  
 

FDA Preliminary Response 
 
No.   

.  
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Meeting Discussion 
The Sponsor acknowledged and there was no further discussion. 

 
 
10. Demonstration of efficacy in the pediatric and adolescent populations is extremely 

difficult because of a very high placebo response rate. CoLucid proposes to request a 
deferral of pediatric studies until post-approval, when results from the Phase 3 studies 
in adults will be available to aid optimization of trial design.   

 
Does the Agency support this request?  
 

FDA Preliminary Response 
 
  You should submit a pediatric plan as soon as possible.  FDA currently requires pediatric studies 
in children ages 6-17 years for that indication. You may start with studies in patients 12-17 years, 
followed by studies in the younger age group. Prior to the conduct of pediatric studies, applicable 
non-clinical study requirements will need to be met.   
 

Meeting Discussion 
DNP reiterated that pediatric studies in children ages 12-17 years should be submitted for 
SPA evaluation, with plans to initiate the study during the adult migraine development 
program.  However, the study completion maybe be deferred until after the adult NDA is 
submitted.   
 
DNP recommended a study design to include an enrichment procedure, in order to limit the 
participation of placebo-responders and/or of patients with migraine attacks of short 
duration, and/or randomize participants following an adequate run-in period to establish 
that patients have a sufficient migraine duration (e.g. ≥ 3 hours or ≥ 4 hours).   
Post-meeting note:  
To enrich the study population, the Division recommends either of two methods:  
 

• A two attack, parallel, placebo-controlled design in which all patients treat the first 
migraine attack (single-blind) with placebo (in order to identify placebo responders), 
and then only those subjects who did not respond to placebo in the first attack (placebo 
nonresponders) are randomized to receive study drug or placebo for the 2nd migraine 
attack.   

 
• A single attack, parallel, placebo-controlled design in which all patients treat a migraine 

attack first (single-blind) with placebo; placebo-responders at a reasonable interval 
(e.g., 30 minutes post-dose) are then excluded from the study, and only subjects who 
did not respond early (placebo non-responders) are randomized.   

 
The protocol for these studies should be submitted as special protocol assessments (SPA). 
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Nonclinical 
 
1. COL-144 is extensively metabolized with 4 major human metabolites that have been 
thoroughly evaluated for safety. CoLucid considers that the toxicology profile 
of COL-144 and its major human metabolites have been adequately characterized 
in the ADME (Section 2.6.4 of IND 103420) and toxicology (Section 2.6.6) program 
completed with parent drug and no additional preclinical studies are planned prior to 
the commencement of Phase 3 clinical studies. Two-year (lifetime) carcinogenicity 
studies required for completion of the standard ICH M3 program will be conducted 
in mice and rats in parallel with the Phase 3 program. CoLucid considers the 
preclinical toxicology program complete for NDA filing except for the ICH M3 
carcinogenicity studies. 
 
Does the Agency agree that no further toxicology studies are required except 
for the carcinogenicity studies and does the Agency agree with the timing? 
 
FDA Preliminary Response 
As previously indicated in the Agency’s May Proceed Letter (9/12/2011), justification should be 
provided for use of the intravenous route of administration in the in vivo mouse micronucleus 
assay. If adequate justification cannot be provided, the study will need to be repeated using the 
clinical (oral) route.  
 
In addition, we would suggest that you conduct an in vivo study to assess the potential for COL-
144 to induce coronary artery vasoconstriction in an in vivo animal model; an appropriate positive 
control (e.g., sumatriptan) should be included for comparison. 
 
With these possible exceptions, your nonclinical testing program appears, on face, to be sufficient 
to support NDA filing.  
 

Meeting Discussion 
The sponsor requested further clarification regarding the need for an in vivo study to assess 
the potential for coronary artery vasoconstriction and asked if a particular animal model 
was recommended. The Division noted that there are published studies using microspheres 
or Doppler/echocardiography but suggested that the sponsor consult with experts for 
specific guidance. The Division recommended that the sponsor submit the final plan for 
feedback prior to initiation of studies. The Division noted that, while the pivotal studies 
should include a triptan as a positive control, there was no need to also include other 
comparators, such as other selective 5HT1F agonists. 
 
The Division stated that the in vivo animal study may be conducted in parallel with clinical 
trials. 
 

 
2. The Agency requested corrections to the toxicology section of the Investigator’s 
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Brochure (reference 3013560). CoLucid will correct the typographical error in  
Table 7. However, concerning the description of the developmental reproductive 
toxicology findings, CoLucid believes that there was no evidence of a test article-  
related teratogenic effect in fetuses or adverse effects on parental fertility. 
Developmental effects in rat (skeletal) and rabbit (skeletal and cardiovascular) 
fetuses were observed only at high doses where typical COL-144 related systemic 
adverse effects (e.g., significantly reduced body weights and body weight gains) on 
dams were clearly evident. Cardiovascular-related developmental defects in rabbits 
(ventricular septal defects, with related stenosis or dilatation of the aorta and 
stenosis of the pulmonary trunk) were observed in 1 fetus in each of 2 of 18 litters in 
the high dose group, an incidence slightly above the historical control range (1 in 1 
litter) for the test facility. CoLucid considers these developmental findings in rats 
and rabbits to be due to maternal toxicity. 

 
 
Does the agency agree that revision of the reproductive toxicology section of 
the IB is not necessary? 
 
FDA Preliminary Response 
We continue to believe that the fetal cardiovascular malformations observed at the high dose in 
rabbit (Study 8223068) are possibly drug-related. Therefore, the Investigator’s Brochure (IB) 
should be revised to include these findings in all appropriate sections. The relevance of these 
findings to humans should not be dismissed based on the maternal toxicity also observed at the 
high dose. 
 

Meeting Discussion 
 There was no further meeting discussion. 
 
3. COL-144 has shown no indication of abuse potential in preclinical or clinical studies. 
COL-144 had moderate affinity for the benzodiazepine (BZ) binding site (Ki 290 nM, 
versus 2.2 nM at the target 5-HT1F receptor); however, there was no functional 
correlate of this. In mice, COL-144 did not stimulate locomotion in a manner 
characteristic of psychostimulant drugs and opioids. In toxicology studies, abrupt 
withdrawal following chronic exposure to high doses of COL-144 did not cause 
signs of physical dependence. Finally, the Addiction Research Center Inventory 
(ARCI-49) showed no changes in the euphoric, dysphoric or stimulant-like 
subscales after i.v. infusion of COL-144 in healthy subjects. These findings lead us 
to believe that no further assessment of abuse liability is needed and assuming no 
evidence of abuse in the clinical program, COL-144 will not be scheduled. 
 
Does the Agency agree with our assessment and that a human abuse 
potential study is not necessary? 
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FDA Preliminary Response 
 
FDA will provide an answer to this question in the final meeting minutes. 

 
Meeting Discussion 
There was no further meeting discussion.  FDA will provide this response in a separate 
communication. 

 
4. In compliance with the Agency’s May Proceed letter (reference 3013560), CoLucid 
plans to conduct additional in vitro studies to evaluate the inhibition potential of 
COL-144 on CYP2E1, and the inhibition potential of the major human metabolites, 
M7, M8 and M18, on the CYP enzymes, 1A2, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1 and 
3A4/5. CoLucid also plans to conduct in vitro studies using human hepatocytes to 
evaluate the induction potential of COL-144 and metabolites M7, M8 and M18 on 
CYP1A2, 2B6 and 3A4. If these in vitro studies find no evidence of inhibition or 
induction of cytochromal enzymes by COL-144 and its major metabolites, we would 
conclude, based on the algorithm presented in Appendix B of the Guidance for 
Industry: Drug Interaction Studies, that we will not have to conduct any clinical 
testing of metabolic drug interactions. 
 
Does the Agency concur? 
 
FDA Preliminary Response 
Yes. 
 
Additional comments: 
 
Evaluation of second dose 
In the study synopses of the proposed phase 3 studies you permit use of second dose of the study 
medication.  We agree that information on the safety and efficacy of a second dose would be 
useful   However,  in 

you will need to provide substantial evidence of safety and effectiveness of a second 
dose, e.g., by re-randomizing to active treatment or placebo patients who failed to respond to a 
first dose or had a headache recurrence, and evaluating the response at an appropriate timepoint.   
 

Meeting Discussion 
The Sponsor clarified they do not intend to evaluate information to include in labeling 
regarding efficacy of administering a second dose after the first 2 hours of taking the initial 
dose of COL-144 in order to treat the same unresolved headache.  Instead the Sponsor will 
submit a study proposal where the patient population will be defined and include patients 
who experience “recurrence” of migraine headache, i.e., a new migraine episode within the 
initial 24-48 hours of treating the initial headache experienced.  The treated population will 
be in the setting of primary failure to initial dose administered.   
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We recommend you send the protocol for these studies as special protocol assessments 
(SPA). 

 
 
Minutes Preparer: ______________________ 

Lana Chen, R.Ph. 
Project Manager, DNP 
 

Chair Concurrence:  ______________________ 
Russell Katz, MD 
Director, Division of Neurology Products 
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