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MEMORANDUM
REVIEW OF REVISED LABEL AND LABELING
Division of Medication Error Prevention and Analysis (DMEPA)
Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)

Date of This Memorandum: June 12, 2020
Requesting Office or Division: Division of Gastroenterology (DG)

Application Type and Number: NDA 209388

Product Name and Strength: Gimoti (metoclopramide) nasal spray, 15 mg per spray
Applicant/Sponsor Name: Evoke Pharma, Inc

OSE RCM #: 2018-1162-3

DMEPA Safety Evaluator: Sarah K. Vee, PharmD

DMEPA Team Leader: Idalia E. Rychlik, PharmD

1 PURPOSE OF MEMORANDUM

The Applicant submitted revised container label and carton labeling received on June 10, 2020
for Gimoti. We review the revised container label and carton labeling for Gimoti (Appendix A)
to determine if it is acceptable from a medication error perspective. The revisions are in
response to recommendations that we made during a previous label and labeling review.?

2 CONCLUSION

The Applicant implemented all of our recommendations and we have no additional
recommendations at this time.

1 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page

3 Vee S. Label and Labeling Review for Gimoti (NDA 209388). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US);
2020 MAY 13. RCM No.: 2018-1162-2.
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INTRODUCTION

On January 10, 2020, Evoke Pharma, Inc., submitted for the Agency’s review a
Class 2 resubmission for New Drug Application (NDA) 209388 for GIMOTI
(metoclopramide) nasal spray. The proposed indication for GIMOTI
(metoclopramide) nasal spray is for acute and recurrent diabetic gastroparesis in
adults.

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 Regulatory Operations for Immunology and Inflammation
(DRO-II) on February 11, 2020, for DMPP and OPDP to review the Applicant’s
proposed Medication Guide (MG) and Instructions for Use (IFU)] for GIMOTI
(metoclopramide) nasal spray.

DMPP conferred with the Division of Medication Error, Prevention, and Analysis
(DMEPA) and a separate DMEPA review of the IFU will be forthcoming.

MATERIAL REVIEWED

e Draft GIMOTI (metoclopramide) MG and IFU received on January 10, 2020,
revised by the Review Division throughout the review cycle, and received by
DMPP and OPDP on May 20, 2020.

e Draft GIMOTI (metoclopramide) Prescribing Information (PI) received on
January 10, 2020, revised by the Review Division throughout the review cycle,
and received by DMPP and OPDP on May 20, 2020.

e Approved REGLAN (metoclopramide hydrocholoride) comparator labeling dated
August 29, 2017.

REVIEW METHODS

To enhance patient comprehension, materials should be written at a 6 to 8" grade
reading level, and have a reading ease score of at least 60%.

Additionally, in 2008 the American Society of Consultant Pharmacists Foundation
(ASCP) in collaboration with the American Foundation for the Blind (AFB)
published Guidelines for Prescription Labeling and Consumer Medication
Information for People with Vision Loss. The ASCP and AFB recommended using
fonts such as Verdana, Arial or APHont to make medical information more
accessible for patients with vision loss.

In our collaborative review of the MG and IFU we:
e simplified wording and clarified concepts where possible

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



e removed unnecessary or redundant information

e ensured that the MG and IFU are free of promotional language or suggested
revisions to ensure that it is free of promotional language

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

e ensured that the MG and IFU meet the criteria as specified in FDA’s Guidance
for Useful Written Consumer Medication Information (published July 2006)

e ensured that the MG and IFU are consistent with the approved comparator
labeling where applicable.
4 CONCLUSIONS

The MG and IFU are acceptable with our recommended changes.

5 RECOMMENDATIONS

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

e Our collaborative review of the MG and IFU are 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 and IFU.

Please let us know if you have any questions.

15 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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Foob AND DRUG ADMINISTRATION
Center for Drug Evaluation and Research
Office of Prescription Drug Promotion

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

Memorandum
Date: May 22, 2020
To: Maureen Dewey, Regulatory Project Manager, (DGIEP)

Joette Meyer, Associate Director for Labeling, (DGIEP)

From: Meeta Patel, Pharm.D., Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

CC: Kathleen Klemm, Team Leader, OPDP
Subject: OPDP Labeling Comments for GIMOTI (metoclopramide) nasal spray

NDA: 209388

In response to DGIEP’s consult request dated February 10, 2020, OPDP has reviewed the
proposed product labeling (PI), Medication Guide, Instructions for Use (IFU), labeling for the
original NDA submission for Gimoti.

Pl and Medication Guide/lFU: OPDP has no comments on the proposed labeling based on
the draft Pl received by electronic mail from DGIEP on May 20, 2020.

A combined OPDP and Division of Medical Policy Programs (DMPP) review will be completed,
and comments on the proposed Medication Guide/IFU will be sent under separate cover.

Thank you for your consult. If you have any questions, please contact Meeta Patel at (301)
796-4284 or meeta.patel@fda.hhs.gov.

27 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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DEPARTMENT OF HEALTH HUMAN SERVICES Public Health Service

Food and Drug Administration

Office of New Drugs/Office of Drug Evaluation IV
Division of Pediatric and Maternal Health

Silver Spring, MD 20993

Telephone: 301-796-2200

FAX:301-796-9855

PEDIATRIC LABELING REVIEW

From:&

Through: &

NDA Number:&
Sponsor:&
Drug:&

Dosage Form and

Route of Administration:

Dosing Regimen:&

Proposed Indication: &

Consult Request: &

Background

Carolyn L. Yancey, MD, Medical Officer
Division of Pediatric and Maternal Health (DPMH)

Shetarra Walker, MD, MSCR, Acting Team Leader,
DPMH

John J. Alexander, MD, MPH, Deputy Director, DPMH
209388/Supplement (S)-027
Evoke Pharma, Incorporated

Gimoti (metoclopramide nasal spray)

10 mL glass vial with a metered nasal spray pump (delivering a
metered spray of 15 mg metoclopramide in each 70-microliter spray).

One spray (15 mg) in one nostril, 30 minutes before each meal and at
bedtime time [maximum of 4 sprays (60 mg per day)] for 2 to (o weeks.

For the relief of symptoms in adult women with acute and
recurrent diabetic gastroparesis.

The Division of Gastroenterology and Inborn Errors of Metabolism
[DGIEP renamed in reorganization, the Division of Gastroenterology
(DG)] requests DPMH Pediatric Team assistance with review of
pediatric labeling in the Class 2 resubmission of new drug application
(NDA) 209388/S-027 for Gimoti (metoclopramide nasal spray) by
Evoke Pharma. This 505(b)(2) NDA 209833 relies on the listed drug
(LD) Reglan [metoclopramide hydrochloride (HCI)] oral tablet (NDA
017854). DG also requests DPMH assistance on preparation for the
Pediatric Research Committee (PeRC) meeting. The consult (dated
February 10, 2020) is due on June 19, 2020.

A DPMH review of the original NDA Gimoti submission was completed on February 22, 2019. This Class
2 resubmission of 505(b)(2) NDA 209388 for Gimoti (metoclopramide nasal spray) is proposed for the

Reference ID: 4623360



NDA 209833 GIMOTIC (metoclopramide nasal spray) Division of Pediatric and Maternal Health
Evoke Pharma, Incorporated May 2020

relief of symptoms in adult women with acute and recurrent diabetic gastroparesis based on findings of
safety and efficacy, and comparative bioavailability (BA) to the LD, Reglan (metoclopramide HCI) 10 mg
oral tablet (approved December 1980). Reglan is approved for treatment of 4 to 12 weeks of symptomatic,
documented gastroesophageal reflux in adults who fail to respond to conventional therapy, and for relief of
symptoms in adults (women and men) with diabetic gastroparesis. The applicant is not seeking an indication
in gastroesophageal reflux. The NDA resubmission (received on December 19, 2019) is in response to a
complete response (CR) dated April 1, 2019 based on the following deficiencies:

- The pharmacokinetic (PK) bridge between Gimoti 15 mg nasal spray dose and Reglan 10 mg tablet fails
to justify reliance on findings of safety and efficacy for Reglan to assure comparable safety and efficacy
between Gimoti and Reglan. Clinical pharmacology detailed concerns that the Gimoti nasal spray
product 1s not able to deliver metoclopramide in a reliable and consistent manner. The lower mean
maximum concentration (Cuax) Was driven by patients who received very little metoclopramide via nasal
spray delivery.

- The proposed specification for the drug product is inadequate based on quality control and essential
performance characteristics of the combination product.

The proposed therapeutic dose for Gimoti is 15 mg administered four times daily (30 minutes pr101 to each
meal and at bedtime) and the to-be-marketed product 1s as an intranasal (IN) spray in an o1
metered spray pump. As cited in the attached review, the Pediatric Research Equity Act (PREA) does not
apply to Gimoti because diabetic gastroparesis is on the FDA-Automatic Waiver List of adult-related
conditions that are rarely or never diagnosed in pediatric patients and, as such, studies would be impossible
or highly impracticable in pediatric patients.

Class 2 Resubmission of NDA 209388 Gimoti (metoclopramide nasal spray)

FDA convened a Type A meeting with the applicant on July 25, 2019 to discuss plans to address the
deficiencies on the quality of drug substance manufacturing and device quality Per the Office of Product
Quality (OPQ), the applicant has provided adequate drug product data using the commercial formulation
(equivalent to 15 mg dose) and the planned commercial device, O pray pump. OPQ confirmed that
the droplet size distribution and spray patterns are acceptable using the e spray pump technology.?

Selection of the 15 mg to-be-marketed dose of Gimoti is based on data from the pivotal comparative
BA/bioequivalence (BE) Phase 1 study, METO-IN-006, a 4-way crossover study in 98 healthy subjects (males
and females) with Gimoti (15 mg, 16 mg, and 17 mg), Reglan 10 mg tablet, and Reglan 5 mg, mtravenously.
Gimoti 15 mg demonstrated comparable area under the curve (AUC), and a 20% lower mean C,,,, compared
to Reglan 10 mg (N=97). Clinical Pharmacology cites that “11 of 293 PK profiles (3.75%) of Gimoti 15 mg
to 17 mg showed none to minimal drug exposure whereas no such cases were found after oral administration
of Reglan tablets which appeared to contribute to the 20% lower mean C .y of Gimoti compared to Reglan.”?
The CR was based on incomplete and inconsistent absorption of Gimoti 15 mg IN spray and therefore, failure
to demonstrate adequate bridging to Reglan upon which comparable efficacy (and safety) could not be
demonstrated between Gimoti and Reglan.

Resubmission of NDA 209388 included a root cause analysis including re-analysis of the BA/BE study,
METO-IN-006. Inconsistencies were reported with the activation force of the IN device used in study METO-

(b} (4)

2See NDA 209388 Gimoti (metoclopramide nasal spray), OPQ comments by Caroline Strasinger, Drug Product, and Katherine Duncan,
Drug Substance.
3 See Unireview, NDA 209388 Gimoti (metoclopramide NS), Section 5 Clinical Pharmacology, page 25 - 26.

Reference ID: 46283060



NDA 209833 GIMOTIC (metoclopramide nasal spray) Division of Pediatric and Maternal Health
Evoke Pharma, Incorporated May 2020

IN-006 based on subjective differences across 8 dose-administrators, differing training needs, the ability to
dose the IN device accurately, and a large number of doses being administered within a short period of time
(administering doses to multiple patients at ~4 minute intervals), collectively. Each issue may have
contributed to dosing errors and the observed low drug concentration (C,,,). Per Clinical Pharmacology,
when Gimoti 15 mg was compared to Reglan 10 mg tablet, without data from patients for whom a nasal spray
administrator error was likely, Gimoti 15 mg showed comparable BA with Reglan 10 mg with a 90%
confidence interval (CI) associated with the mean ratio for C,,, within the 80-120% bioequivalence bounds.
Therefore, the BA of metoclopramide from Gimoti nasal spray 15 mg is considered sufficiently comparable
to the oral Reglan 10 mg tablet.?

Reviewer Comments:

Based on clinical trial patient-use data (METO-IN-003 and METO-IN-004), DG concludes that patient self-
administration supported by the revised Instructions for Use (IFU) for the IN spray could reduce dosing
errors. DG accepts the Root Cause Analysis and concludes that the IFU section of labeling is adequately
revised to more clearly describe the appropriate priming needed to deliver a full-dose of the nasal spray.

Regarding the applicant’s claimed differences across females compared to men, the applicant claims that the
geometric mean (gMean) for AUC and C,,,x were higher in female than in male subjects, and C,,,x was
consistently too low to meet criteria for BE in men. Different primary efficacy endpoints were used in
different studies making it challenging to compare results across studies.* Per the Statistics Reviewer,
subgroup analysis of women in study METO-IN-0023 and METO-IN-003°¢ was multiplicity adjusted and both
studies failed to achieve statistical significance on the primary efficacy endpoints. Companion Phase 3 study
METO-IN-0047 employing population PK assessment in only male diabetic gastroparesis patients receiving
Gimoti 10 mg or placebo (PBO) for 4 weeks was terminated after 26 months due to difficulty recruiting males
with diabetic gastroparesis. Confirmatory trial, METO-IN-006, in women failed to achieve significance for
the primary analysis. The applicant’s proposed indication for relief of symptoms in only adult women with
diabetic gastroparesis is based on a post-hoc subgroup analyses and, therefore, unacceptable per DG Clinical
and Clinical Pharmacology.

Reviewer Comments:
DG Clinical Team concludes that Gimoti has been demonstrated to show comparable systemic exposure to
oral Reglan 10 mg tablet.

Study METO-IN-006 was not designed to identify PK differences between males and females, and it cannot
be ruled out that other factors (aside from body size) may have contributed in part to the observed PK
difference between male and female (e.g., CYP2D6 phenotype). See the Clinical Pharmacology Review by
Sojeong Yi, Ph.D. and Insook Kim, Ph,D.

Reviewer Comments:
DPMH defers to DG Clinical Pharmacology conclusion that the applicant’s observation of a higher mean

4 Study METO-IN-002 used the primary efficacy endpoint, the modified Gastroparesis Cardinal Symptom Index-Daily Dairy (mGSCI-DD);
Study METO-IN-003 used the Gastroparesis Symptom Assessment (GSA); Study MET-IN-004 used the GSA-Eligibility (GSA-E); and the total
symptom score (TSS) for Study 25,512-302R.

5 Study METO-IN-002 was a dose-ranging, efficacy and safety study in female and male diabetic gastroparesis patients receiving Gimoti 10
mg, 14 mg, or PBO for 4 weeks.

6 Study METO-IN-003 was an efficacy and safety study with population PK assessment in female diabetic gastroparesis patients receiving
Gimoti 10 mg or PBO for 4 weeks.

7 Study METO-IN-004 was an efficacy and safety that used population PK assessment in only male diabetic gastroparesis patients
receiving Gimoti 10 mg or PBO for 4 weeks with the primary efficacy endpoint, GSA-Eligibility (GSA-E).

Reference ID: 4623360



NDA 209833 GIMOTIC (metoclopramide nasal spray) Division of Pediatric and Maternal Health
Evoke Pharma, Incorporated May 2020

AUC and C,,,, in females is confounded by the effect of body size on drug distribution and clearance because
females tend to be lighter and smaller than males.® Per the Statistical Reviewer, the statistical analysis using
an analysis of variance (ANOVA) model incorporating covariates of both sex and body weight (supplement
PK analysis of METO-IN-001 and METO-IN-006) suggest that Cpe and AUC were not significantly different
between males and females. Clinical Pharmacology concludes that a covariate effect (e.g., sex, race, or body
weight) on PK is more reliably identified by population PK modeling. The applicant’s population PK analysis
pooling multiple studies of Gimoti indicate that ‘lean body mass’ significantly affected PK parameters
whereas ‘sex’ does not affect PK parameters. DG Clinical Pharmacology reports that the final PK model
only included ‘lean body mass’ as a covariate. Clinical Pharmacology and Clinical conclude that clinical
data supports use of Gimoti (metoclopramide) in women and men.

(b) (4)
(b} (4)

The applicant proposes

Reviewer Comments:

DG Clinical Pharmacology and Clinical recomimnend that the applicant develop a lower strength formulation,
(7.5 mg strength nasal spray). As of this review, DG is considering a postmarketing requirement for
development of a lower strength formulation of metoclopramide to address specific populations of patients
with moderate to severe hepatic impairment, renal impairment including end-stage renal disease, and patients
who are CYP2D6 poor metabolizers or have need for concomitant use with CYP2D6 inhibitors.

DPMH Pediatric Labeling Recommendations

As cited in the attached DPMH Labeling Review, Gimoti (metoclopramide nasal spray), like the LD
(Reglan), has no mndication(s) i pediatric patients of any age. GIMOTI 1s not recommended for use in
pediatric patients due to the risk of tardive dyskinesia (TD) and other extrapyramidal symptoms as well as
the risk of methemoglobinemia in neonates. The most recent version of the DG substantially complete
proposed GIMOTT labeling (dated May 12, 2020) 1s in PLR/PLLR format. DPMH’s recommended
mformation added to the labeling 1s underlined. Information to be deleted has a strikethreugh. Comments
and rationale for DPMH’s recommendations to the labeling are in italics.

FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

(b) (4)

Gimoti 1s indicated for the relief of symptoms n adults -with acute and recurrent diabetic

gastroparesis.

Limitations of Use:
GIMOTT is not recommended for use in:

° el pediatric patients due to the risk of developing tardive
dyskinesia (TD) and other extrapyramidal symptoms as well as the risk of methemoglobinemia in
neonates [see Use in Specific Populations (8.4)].

° ¥ moderate or severe hepatic impairment (Child-
Pugh B or C), @@ moderate or severe renal impairment (creatinine clearance less than 60

mL/minute), N

8 NDA 209388 Gimoti (metoclopramide nasal spray), DG Clinical Pharmacology Reviewer Sojeong Yi, Ph.D. and Kim Insook, Ph.D.,
comments in substantially complete Gimoti (metoclopramide nasal spray) labeling (dated May 12, 2020).
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NDA 209833 GIMOTIC (metoclopramide nasal spray) Division of Pediatric and Maternal Health
Evoke Pharma, Incorporated May 2020

® wusing strong CYP2D6 inhibitors due to the risk of increased drug exposure and adverse
reactions [see Warnings and Precautions (5.9)]

Reviewer Comment: DPMH agrees with DG on the revised indication in both adult women and men based
on the BA study METO-IN-006 (see Clinical Pharmacology Review by Sojeong Yi, Ph.D. and Insook Kim,
Ph.D.) and minor revisions in the Limitations of Use.

8 USE IN SPECIFIC POPULATIONS
8.4 Pediatric Use

Metoclopramide is not recommended for use in pediatric patients due to the risk of tardive dyskinesia (TD)
and other extrapyramidal symptoms as well as the risk of methemoglobinemia in neonates. The safety and
effectiveness of GIMOTI in pediatric patients have not been established.

Dystonias and other extrapyramidal symptoms associated with metoclopramide are more common in
pediatric patients than in adults [see Indications and Usage (1), Warnings and Precautions (5.1, 5.2)]. In
addition, neonates have reduced levels of NADH-cytochrome bs reductase, making them more susceptible
to methemoglobinemia, a possible adverse reaction of metoclopramide use in neonates [see Use in Specific
Populations (8.8)].

Reviewer Comments:

DPMH recommends cross referencing the risks of dystonias and other extrapyramidal symptoms associated
with metoclopramide being more common in pediatric patients than in adults from (8.4) to Indications and
Usage (1), specifically to Limitations of Use to inform prescribers on pediatric safety information.

DPMH Actions and Labeling Recommendations

DPMH reviewed the Class 2 resubmission of Evoke Pharma proposed labeling for Gimoti (metoclopramide
nasal spray) and participated in meetings with the DG Review Team from March to May 2020. The most
recent proposed labeling revisions per DPMH are dated May 12, 2020. DPMH labeling recommendations
were provided in track changes for DG consideration to revise the Gimoti nasal spray labeling to align with
the listed drug labeling for Reglan and to conform to the Draft Guidance for Industry and Review Staff on
Pediatric Labeling.’

APPENDIX:

UNIREVIEW, Section 9 Pediatrics

Under the Pediatric Research Equity Act (PREA), (21 U.S.C. 355¢), all applications for new active
ingredients, new indications, new dosage forms, new dosing regimens or new routes of administration are
required to contain an assessment of the safety and effectiveness of the product for the claimed indication(s)
in pediatric patients unless this requirement is waived, deferred, or inapplicable. GIMOTI (metoclopramide
nasal spray) represents a new dosage form and new route of administration for metoclopramide. However,
diabetic gastroparesis is on the FDA-Automatic Waiver List of adult-related conditions that are rarely or
never diagnosed in pediatric patients and, as such, studies would be impossible or highly impracticable in
pediatric patients.

° Draft Guidance for Industry and Review Staff — Pediatric Information Incorporated into Human Prescription Drug and Biological Products
for Labeling, February 2013.
5
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Silver Spring, MD 20993
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PLLR Labeling Memorandum
Date: May 15, 2020 Date consulted: February 10, 2020

From: Kristie Baisden, DO, Medical Officer, Maternal Health
Division of Pediatric and Maternal Health (DPMH)

Through: Tamara Johnson, MD., MS, Team Leader, Maternal Health
Division of Pediatric and Maternal Health (DPMH)

Lynne P. Yao, MD, OND, Division Director
Division of Pediatric and Maternal Health (DPMH)

To: Maureen Dewey, Regulatory Project Manager (RPM)
Division of Gastroenterology (DG)

Drug: Gimoti (metoclopramide nasal spray)

NDA: 209388

Applicant:  Evoke Pharma
Subject: Pregnancy and Lactation Labeling

Proposed The relief of symptoms in adult women with acute and recurrent
Indication: diabetic gastroparesis

Materials Reviewed:
o NDA 209388 resubmission dated December 19, 2019.
¢ DPMH PLLR review of Gimoti (metoclopramide nasal spray) NDA 209388 by
Kristie Baisden, DO, dated January 4, 2019. DARRTSs Reference ID: 4371806.

Page 1 of 10
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e DPMH PLLR review of Reglan (metoclopramide) Tablets USP (NDA 017854) by
Christos Mastroyannis, MD, dated August 22, 2017. DARRTSs Reference ID:
4143788.!

Consult Question: DG requests “Maternal Health review of the PLLR labeling”

INTRODUCTION

On December 19, 2019, the applicant, Evoke Pharma, resubmitted a new drug application
(NDA 209388) for Gimoti (metoclopramide nasal spray) via the 505(b)(2) regulatory
pathway. On February 10, 2020, the Division of Gastroenterology (DG) consulted the
Division of Pediatric and Maternal Health (DPMH) to assist with the labeling review for
the Pregnancy, Lactation, and Females of Reproductive Potential subsections.

BACKGROUND
Regulatory History

e The proposed indication for Gimoti (metoclopramide nasal spray) is the relief of
symptoms in adult women with acute or chronic diabetic gastroparesis.

e The applicant is relying on the FDA’s finding of safety and effectiveness for
Reglan (metoclopramide) tablets (NDA 017854) as the listed drug relied upon.

e Metoclopramide received initial U.S. market approval in 1979.

e On June 1, 2018, the original NDA for Gimoti was submitted. On April 1, 2019, a
Complete Response Letter (CRL) was issued which cited deficiencies in clinical
pharmacology and product quality.

e On December 19, 2019, the applicant resubmitted NDA 209388 for Gimoti.

Drug Characteristics”

e Drug class: dopamine-2-receptor antagonist

e Mechanism of action: stimulates motility of the upper gastrointestinal tract. The
exact mechanism of metoclopramide in the treatment of diabetic gastroparesis is
unknown; it seems to sensitize tissues to the action of acetylcholine.

e Dosage and administration: 15 mg nasal spray administered before each meal and
at bedtime for 2 to (g weeks, depending on symptomatic response.

e Molecular weight: 354.3 Daltons

e Bioavailability: 47.4%. Bioavailability of the nasal administration of Gimoti 15
mg is comparable to the oral administration of the metoclopramide 10 mg tablet.

e Protein binding: 30%

e Half-life: 8 hours

e Adverse reactions: dysgeusia, headache, fatigue, restlessness, drowsiness, and
lassitude.

! The cross-reference to the Reglan consult is included to avoid duplicating background information
relevant to this class of products. DPMH’s recommendations for the Gimoti labeling discussed below are
based solely on information from literature that is not specific to a particular metoclopramide product.

2 Gimoti (NDA 209388) proposed package insert

Page 2 of 10
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Current State of the Labeling?
Reglan (metoclopramide) tablets (NDA 017854), the listed drug relied upon, currently
approved labeling is in the Physician Labeling Rule (PLR) format and was converted to
PLLR format in 2017.

e 8.1 Pregnancy:

O Published studies, including retrospective cohort studies, national registry
studies, and meta-analyses, do not report an increased risk of adverse
pregnancy-outcomes with use of metoclopramide during pregnancy.

0 No adverse developmental effects were observed with oral administration
of metoclopramide to pregnant rats and rabbits at exposures about 6 and
12 times the maximum recommended human dose.

0 A Clinical Consideration for Fetal/Neonatal Adverse Reactions is included
which notes metoclopramide crosses the placental barrier and may cause
extrapyramidal signs and methemoglobinemia in neonates with maternal
administration during delivery. Monitor neonates for extrapyramidal signs.

e 8.2 Lactation

0 Limited published data report the presence of metoclopramide in human
milk in various amounts. Breastfed infants exposed to metoclopramide
have experienced gastrointestinal adverse reactions, including intestinal
discomfort and increased intestinal gas formation. Metoclopramide
elevates prolactin levels; however, the published data are not adequate to
support drug effects on milk production. The developmental and health
benefits of breastfeeding should be considered along with the mother’s
clinical need for Reglan and any potential adverse effects on the breastfed
child from Reglan or from the underlying maternal condition.”

0 A Clinical Consideration is included to monitor neonates because
metoclopramide may cause extrapyramidal signs and methemoglobinemia.

DATA REVIEW

PREGNANCY

Nonclinical Experience

Animal reproduction studies have not been performed with Gimoti.

Clinical Experience

Clinical Trials

Pregnant women were excluded from clinical trials with Gimoti. The applicant stated 1
pregnancy was reported (subject @O in phase 1 Study METO-IN-006) as follows: A
healthy 36-year-old female who received Gimoti 15mg and was discontinued from the
study because of a positive serum pregnancy test on Day 16. The outcome was an
uncomplicated term livebirth.

Applicant’s Review of the Published Literature
The applicant did not specify the search criteria, but resubmitted the following relevant
articles which were previously reviewed by DPMH*:

3 Reglan currently approved labeling from 8/27/19. Drugs@FDA
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e Among 28,486 women exposed to metoclopramide in the first trimester in a large
register-based cohort study, there was no increased risk of major congenital
malformations (MCM) overall, for any of the 20 individual malformation
categories assessed, spontaneous abortion, or stillbirth (Pasternak 2013 et al).®

e In alarge cohort of infants exposed to metoclopramide in the first trimester
(n=3,458), exposure was not associated with significantly increased risk of any of
several adverse outcomes, including congenital malformations, low birth weight,
and preterm delivery (Matok et al 2009).”

DPMH’s Review of the Published Literature
Clinical experience data on metoclopramide use in pregnancy was previously reviewed
by DPMH in 2017 and 2018.*> DPMH concluded the following:

The available data from published retrospective cohort studies, national registry
studies, and meta-analyses (reflecting over 20 years of use in thousands of
pregnant women) failed to demonstrate an association of adverse developmental
outcomes with metoclopramide use during pregnancy. There were adverse
reactions reported, however, these are not dissimilar to those expected and already
described in the Warnings and Precautions section of metoclopramide labeling.

This Reviewer performed a focused literature search in PubMed, Embase, Micromedex?,
TERIS®, Reprotox!'?, and Briggs'! to find any relevant articles published since the most
recent DPMH PLLR Review of metoclopramide in 2018. Search terms included:
“metoclopramide” AND “pregnancy,” “pregnant women,” “birth defects,” “congenital
malformations,” “stillbirth,” “spontaneous abortion,” OR “miscarriage.” One relevant
article was identified as described below.

e A 2019 retrospective cohort study using the Quebec Pregnancy Cohort (1998-
2015) to assess first trimester metoclopramide exposures (n=958) for their
association with MCM. Metoclopramide use was associated with an increased
risk of overall MCM (aOR 1.27, 95% CI:1.03-1.57; 105 exposed cases) and with
an increased risk of genital organ defects (aOR 2.26, 95% CI: 1.14-4.48; 10
exposed cases).!?

99 ¢¢

4 DPMH PLLR review of Gimoti (metoclopramide nasal spray) NDA 209388 by Kristie Baisden, DO,
dated January 4, 2019. DARRTSs Reference ID: 4371806.

> DPMH review of Reglan (metoclopramide) Tablets USP (NDA 017854) by Christos Mastroyannis, MD,
dated August 22, 2017. DARRTSs Reference ID: 4143788.

¢ Pasternak B, Svanstrom H, Molgaard-Nielsen D, Melbye M, Hviid A. Metoclopramide in pregnancy and
risk of major congenital malformations and fetal death. JAMA. 2013;310(15):1601-11.

7 Matok I, Gorodischer R, Koren G, Sheiner E, Wiznitzer A, Levy A. The safety of metoclopramide use in
the first trimester of pregnancy. N Engl J Med. 2009;360(24):2528-35.

$Truven Health Analytics information, http://www.micromedexsolutions.com Accessed 5/5/20

9TERIS database, Truven Health Analytics, Micromedex Solutions, Accessed 5/5/20.

0Reprotox® Website: www.Reprotox.org. REPROTOX® system was developed as an adjunct
information source for clinicians, scientists, and government agencies. Accessed 5/5/20.

' Briggs GG, et al. Drugs in Pregnancy and Lactation: A Reference Guide , 9" Ed. 2011.

12 Berard A, et al. New Evidence for concern over the risk of birth defects from medications for nausea and
vomiting of pregnancy. Journal of Clinical Epidemiology 116 (2019) 30-48.
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Reviewer’s Comment

The increased risk of MCM with metoclopramide exposure reported in the above
retrospective cohort study (Berard et al 2019)*? is inconsistent with several other
published studies previously reviewed by DPMH that do not report an increased risk of
MCM (including retrospective cohort studies, case-control studies, meta-analyses, and
national registry studies).®7:13:14.1516.17.18 Therefore, DPMH requested DG consult OSE’s
Division of Epidemiology (DEPI) and Division of Pharmacovigilance (DPV), and the
Division of Biostatistics 7 (DB7) for assistance in evaluating this new conflicting data on
MCM risk with metoclopramide use in pregnancy.

DBY7 reviewed the Berard et al 2019 publication and shared multiple statistical comments
with DPMH regarding limitations of the study.® DB7 noted the authors did not define
primary or secondary outcomes nor provide a formal power assessment based on the
primary outcome, which makes interpreting hypothesis testing difficult. Further, DB7
noted the effect of metoclopramide may have been confounded by the effect of
concomitant exposure to other antiemetics. In addition, it is likely that uncontrolled
confounding still remains due to the lack of information on over-the-counter folic acid
use, smoking, and alcohol consumption. Overall, DB7 concluded “because of the
limitations and the implicit exploratory nature of the study, we do not recommend DPMH
include the findings of this paper in the labeling of metoclopramide.”

DEPI reviewed the Berard et al 2019 retrospective cohort study, as well as the two large
retrospective cohort studies submitted by the applicant above (Pasternak et al 2013,
Matok et al 2009) which in contrast do not indicate an increased risk of MCM with first
trimester metoclopramide exposure.?’ DEPI concluded,
[M]issing controls for geographic location and calendar time might explain the
anomalous association observed by Berard 2019 between in utero first trimester
exposure to metoclopramide and MCM in singleton liveborn infants. Statistical
variability without adjustments for multiple testing might explain the strong
association reported by Berard 2019 between in utero first trimester exposure to
metoclopramide and genital organ MCM in singleton liveborn infants. Pasternak
2013 used methods for covariate control superior to Berard.

13 Pinder, RM et al. Metoclopramide, a review of its pharmacological properties. Drugs. 12:81-131, 1976.
14 Anderka, M et al. National Birth Defects Prevention Study. Medications used to treat nausea and
vomiting of pregnancy and the risk of selected birth defects. Birth Defects Res. A Clin. Mol. Teratol.
94(1):22-30, 2012.

15 Nageotte MP et al. Droperidol and diphenhydramine in the management of hyperemesis gravidarum. Am
J Obstet Gynecol 174:1801-1805, 1996.

16 Berkovitch M et al. Metoclopramide for nausea and vomiting of pregnancy: a prospective multicenter
international study. Am J Perinatol 2002;19:311-6.

17 Sorensen HT, et al. Birth outcomes following maternal use of metoclopramide. Br J Clin Pharmacol
49(3):264-268, 2000

¥ Yost NP, et al. A randomized, placebo-controlled trial of corticosteroids for hyperemesis due to
pregnancy. Obstet Gynecol 102(6):1250-1254, 2003.

19 Division of Biometrics VII Statistical Review and Evaluation, Gimoti NDA 209388, by Joo-Yeon Lee,
PhD, dated 4/29/20, DARRTSs Reference ID: 4600465.

20 Office of Pharmacovigilance and Epidemiology Integrated Review, Gimoti (metoclopramide) NDA
209388, by Joel L. Weissfeld, MD, MPH and Michelle Hines, PharmD. DARRTSs Reference ID: 4603369.
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Overall, DEPI’s recommendations state ““any presentation of possible metoclopramide-
associated MCM risk should balance questionable results from Quebec (Berard et al
2019) against perhaps more credible results from Denmark (Pasternak 2013).”

Finally, DPV searched the FDA Adverse Event Reporting System (FAERs) for all reports
of MCM associated with metoclopramide during pregnancy through March 8, 2020.2°A
total of 35 MCM cases were identified including: circulatory (n=12; 7 atrial septal
defects and 4 ventricular septal defects); musculoskeletal (n=9); urinary (n=5); eye, ear,
face, or neck (n=2); lip/palate (n=2); respiratory (n=2); genital (n=2); integumentary
(n=2); nervous (n=1); and other (n=1). DPV stated their assessment of risk factors and
trends among cases was largely limited by a lack of information. DPV concluded ““the
most frequently described MCMs in this case series mirror those commonly reported in
birth defect surveillance programs; we were unable to identify a pattern specific to
fetuses with transplacental metoclopramide exposure.”

LACTATION
Nonclinical Experience
Animal lactation studies have not been performed with Gimoti.

Clinical Experience

Clinical Trials

Lactating women were excluded from clinical trials with Gimoti. No lactation cases have
been reported.

Applicant’s Review of the Published Literature
The applicant did not perform a published literature search related to metoclopramide use
in lactating women.

DPMH’s Review of the Published Literature
Clinical experience data on metoclopramide use during lactation was previously reviewed
by DPMH in 2017 and 2018.*> DPMH concluded the following:

Metoclopramide is present in the breastmilk. Metoclopramide has been used off-
label to induce lactation and improve milk production in women who wish to
breastfeed; however, the data are insufficient to support that the drug increases
milk production. No adverse reactions have been observed in breastfed infants of
mothers who were taking metoclopramide while breastfeeding except for
intestinal discomfort (n=2). Metoclopramide may cause extrapyramidal signs
(dystonia) and methemoglobinemia in breastfeeding neonates (neonates have
reduced levels of NADH-cytochrome b5 reductase, making them more
susceptible to methemoglobinemia). Therefore, these neonates should be closely
monitored.

This Reviewer performed a focused search in Medications and Mother’s Milk??,
Micromedex®, Reprotox!'®, PubMed, and Embase to find any relevant articles published

2l Hale, Thomas (2017) Medications and Mother’s Milk. Amarillo, Texas. Hale Publishing.
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since the most recent DPMH PLLR review of metoclopramide in 2018. Search terms
included: “metoclopramide” AND “lactation” OR “breastfeeding.” No relevant articles
were identified.

FEMALES AND MALES OF REPRODUCTIVE POTENTIAL
Nonclinical Experience
Animal fertility studies have not been performed with Gimoti.

Clinical Experience

Applicant’s Review of the Published Literature

The applicant did not perform a published literature search related to metoclopramide use
and effects on fertility.

DPMH’s Review of the Published Literature
Clinical experience data on metoclopramide use and potential effects on fertility was
previously reviewed by DPMH in 2017 and 2018.*° DPMH concluded the following:

Publications identified during this review report on metoclopramide use in
fertility, but do not report any specific fertility-related adverse reactions.
Theoretically, metoclopramide elevates prolactin levels and this in turn suppresses
hypothalamic GnRH, resulting in reduced pituitary gonadotropin secretion.
Suppressed hypothalamic GnRH can inhibit reproductive function by impairing
gonadal steroidogenesis in both females and males of reproductive potential.
Serum prolactin levels typically return to normal in 1 week and adverse effects
typically resolve within a few weeks to months following metoclopramide
administration. Metoclopramide does not cause an increase to major congenital
malformations and miscarriage in humans; therefore, there are no
recommendations for contraception and need for pregnancy testing. Labeling
subsection 8.3, Females and Males of Reproductive Potential, will not be included
in metoclopramide labeling.

This Reviewer performed a focused search in PubMed, Embase, and Reprotox!®to find
any relevant articles published since the most recent DPMH PLLR review of
metoclopramide in 2018. Search terms included: “metoclopramide” AND “fertility,”
“contraception,” “oral contraceptives,” OR “infertility.” No relevant articles were
identified.

DISCUSSION/CONCLUSIONS

Pregnancy

Pregnant women were excluded from Gimoti clinical trials. One pregnancy exposure was
reported during the development program, for which Gimoti was immediately
discontinued, with the outcome of a normal livebirth. This single pregnancy case is
insufficient to evaluate for a drug-associated risk of major birth defects, miscarriage, or
adverse maternal or fetal outcomes with Gimoti use during pregnancy.
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As discussed above, in 2017 and 2018 DPMH reviewed several large epidemiological
studies (including retrospective cohorts, case-control, meta-analyses, and registry based
studies) that do not report an association with metoclopramide use and major congenital
malformations.** However, in the course of the current PLLR published literature search
for Gimoti, DPMH identified a single retrospective cohort study (Berard 2019)!? that
found a possible association between metoclopramide exposure in the first trimester and
an increased risk of major congenital malformations, including genital malformations.
The DEPI/DB7 reviews of this study noted several methodological limitations that might
explain the anomalous findings, including uncontrolled confounding and statistical
variability without adjustments for multiple testing. Further, DPV’s cumulative FAER’s
search for reports of major congenital malformations in fetuses with metoclopramide
exposure identified 35 cases with no specific pattern of malformations.

DPMH, DEPI, and DG clinical discussed the above considerations at the May 4, 2020
labeling meeting for Gimoti. DPMH concludes that overall the available data based on
published observational studies and several decades of postmarketing experience with
metoclopramide use in pregnant women do not suggest a drug-associated increased risk
in major congenital malformations, miscarriage, or adverse maternal or fetal outcomes.
The additional study by Berard suggests a possible association, however, considering the
methodological limitations and the lack of similar findings among available clinical data
(both literature and FAERS pharmacovigilance reports), DPMH recommends
maintaining the language in Gimoti labeling subsection 8.1 Pregnancy consistent with
other metoclopramide product labelings. If additional clinical data becomes available
that demonstrates similar findings as the Berard study, consideration should be given to
the addition of a human data section to metoclopramide product labeling that describes
the large published epidemiology studies along with their limitations in a balanced
manner.

DPMH also recommends including the following Clinical Consideration, which is
consistent with PLLR labeling for Reglan: “metoclopramide crosses the placental barrier
and may cause extrapyramidal signs and methemoglobinemia in neonates with maternal
administration during delivery. Monitor neonates for extrapyramidal signs.”

Lactation

Clinical lactation studies have not been performed with Gimoti and lactating women were
excluded from clinical trials during the development program. There are no available data
on the presence of metoclopramide in human milk following nasal administration.
However, pharmacokinetic studies indicate the bioavailability of the nasal administration
of Gimoti 15 mg is comparable to the oral administration of the metoclopramide 10 mg
tablet. Therefore, DPMH recommends Gimoti subsection 8.2 labeling that is consistent
with currently approved PLLR labeling for Reglan, the listed drug relied upon.

Fertility

DPMH recommends omitting subsection 8.3 of Gimoti labeling. DPMH did not identify
any data to suggest metoclopramide use has an adverse effect on fertility. Pregnancy
testing and contraception headings will not be included because the available human data
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over decades of use of metoclopramide overall do not suggest an increased risk of major
congenital malformations or miscarriage.

LABELING RECOMMENDATIONS

DPMH revised subsections 8.1 and 8.2 in Gimoti labeling for compliance with the PLLR
(see below). DPMH discussed the labeling recommendations below with DG on May 4,
2020. DPMH refers to the final NDA action for final labeling.

DPMH Proposed Gimoti Pregnancy and Lactation Labeling

FULL PRESCRIBING INFORMATION

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

Published studies, including retrospective cohort studies, national registry studies, and meta-
analyses, do not report a consistent pattern or consistently increased risk of adverse
pregnancy-related outcomes with oral use of metoclopramide during pregnancy. However,
available data from case reports of Gimoti use in pregnant women are insufficient to
evaluate for a drug-associated risk of major birth defects, miscarriage, or adverse
maternal or fetal outcomes. There are potential risks to the neonate following exposure in
utero to metoclopramide during delivery (see Clinical Considerations). In animal
reproduction studies, no adverse developmental effects were observed with oral
administration of metoclopramide to pregnant rats and rabbits at exposures about 6 and
12 times the maximum recommended human dose (MRHD) (see Data).

The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss or
other adverse outcomes. In the U.S. general population, the estimated background risk of
major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and
15 to 20%, respectively.

Clinical Considerations

Fetal/Neonatal Adverse Reactions

Metoclopramide crosses the placental barrier and may cause extrapyramidal signs and
methemoglobinemia in neonates with maternal administration during delivery. Monitor
neonates for extrapyramidal signs [see Warnings and Precautions (5.1, 5.2), Use in
Specific Populations (8.4)].

Data

Animal Data

Reproduction studies have been performed following administration of oral
metoclopramide during organogenesis in pregnant rats at about 6 times the MRHD
calculated on body surface area and in pregnant rabbits at about 12 times the MRHD
calculated on body surface area. No evidence of adverse developmental effects due to
metoclopramide were observed.
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8.2 Lactation

Risk Summary

There are no data on the presence of metoclopramide in human milk following nasal
administration. Systemic exposure following nasal administration is expected to be
similar to oral administration. Limited published data report the presence of
metoclopramide in human milk in variable amounts following oral administration (see
Data). Breastfed infants exposed to metoclopramide have experienced gastrointestinal
adverse reactions, including intestinal discomfort and increased intestinal gas formation.
Metoclopramide elevates prolactin levels [see Warnings and Precautions (5.7)];
however, the published data are not adequate to support drug effects on milk production.
The developmental and health benefits of breastfeeding should be considered along with
the mother’s clinical need for Gimoti and any potential adverse effects on the breastfed
child from Gimoti or from the underlying maternal condition.

Clinical Considerations

Monitor breastfeeding neonates because metoclopramide may cause extrapyramidal signs
(dystonias) and methemoglobinemia [see Warnings and Precautions (5.1, 5.2), Use in
Specific Populations (8.4)].

Data

In published clinical studies, the estimated amount of metoclopramide received by the
breastfed infant was less than 10 percent of the maternal weight-adjusted dose. In one
study, the estimated daily amount of metoclopramide received by infants from breast
milk ranged from 6 to 24 mcg/kg/day in early puerperium (3 to 9 days postpartum) and
from 1 to 13 mcg/kg/day at 8 to 12 weeks postpartum.
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1. BACKGROUND INFORMATION

1.1. Medical Product
NDA 209388 seeks FDA approval for Gimoti™ (metoclopramide nasal spray), a new
formulation for a drug initially approved by FDA in 1979. This Memorandum addresses DA
Active Risk Identification and Analysis (ARIA) System capabilities with respect to post-market
assessment of certain neurologic adverse reactions in patients using metoclopramide nasal
spray for diabetic gastroparesis.

Metoclopramide (a dopamine-2 receptor antagonist) relieves diabetic gastroparesis by
promoting gastric motility.! However, inhibition by metoclopramide of dopamine-2 receptors
in the central nervous system (CNS) also causes adverse neurologic reactions that include
drowsiness, fatigue, lethargy, and extrapyramidal symptoms, such as acute dystonic reactions,
akathisia, neuroleptic malignant syndrome (fever, muscle rigidity, confusion, and autonomic
instability), and parkinsonism (bradykinesia, tremor, and rigidity).2 In common with other
inhibitors of dopamine-2 action (e.g., first and second generation antipsychotic drugs),
metoclopramide (when used chronically) can lead to tardive dyskinesia (TD).3 In ebruary
2009, DA required a Boxed Warning for TD in metoclopramide labels and a Medication uide
discussing TD risk.* The Boxed Warning advises prescribers to “avoid treatment with
metoclopramide for longer than 12 weeks because of the risk of developing TD with longer-
term use.”s TD risk factors in addition of long duration use of dopamine-2 receptor antagonists
include older age and female sex.

1.2. Describe the Safety Concern
actors generating concern about the CNS safety of metoclopramide nasal spray include:

e Substantial limitations to the imoti ™ safety database (characterized by small and
uncontrolled studies of short duration), which precludes meaningful assessment of

possible TD risk from metoclopramide when administered by nasal route.

e Theoretical potential for increased CNS risk possibly mediated through “direct [drug]

i

Diabetic gastroparesis — a clinical syndrome defined by specific symptoms (e.g., nausea, vomiting, upper
abdominal pain, early satiety, abdominal fullness, and bloating) and objective evidence of delayed gastric
emptying in diabetic patients without evidence for mechanical obstruction to the gastric outlet.

Lee A, Kuo B. Metoclopramide in the treatment of diabetic gastroparesis. Expert Rev Endocrinol Metab
2010;5:653-62.

3 Tardive dyskinesia — a disabling and usually irreversible neurologic syndrome characterized by repetitive

movements of the limbs, lip smacking, grimacing, tongue protrusion, rapid movement or blinking of the eyes,
puckering or pursing of the lips, and impaired dexterity of the fingers.

FDA, February 26, 2009, FDA Requires Boxed Warning and Risk Mitigation Strategy for Metoclopramide-
Containing Drugs, accessed at https://wayback.archive-
it.org/7993/20170112033201/http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2009/ucm149
533.htm on March 25, 2020.

@]

Prescribing Information for GIMOTI™ (metoclopramide nasal spray), submitted to NDA 209388 (eCTD 0027) on
December 19, 2019.
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access to the CNS via cribriform plate transfer/nerve pathways.”é

After assessing the evidence currently available, the OND Division of Gastroenterology (DG)
affirmed a “weak index of suspicion” for causal association between intranasal metoclopra-
mide and increased risk (relative to oral metoclopramide) for serious adverse CNS reactions.”

FDAAA Purpose (per Section 505(0)(3)(B))

Purpose (place an “X” in the appropriate boxes; more than one may be chosen)
Assess a known serious risk

Assess signals of serious risk

Identify unexpected serious risk when available data indicate potential for serious risk | X

Statement of Purpose

FDA'’s Boxed Warning identifies metoclopramide-associated TD as a known serious risk.
However, available evidence identifies only a theoretical potential for increased TD risk
specifically related to administration by intranasal route. This theoretical concern justifies
post-market monitoring (simple monitoring for signal detection) for TD and related serious
adverse CNS reactions in diabetic adults treated with metoclopramide nasal spray for
symptoms typically associated with gastroparesis.

Effect Size of Interest or Estimated Sample Size Desired

Limited data exist about TD incidence in patients treated with metoclopramide for diabetic
gastroparesis.8 (Using data provided by a health insurance company serving employees of the
Church of Jesus Christ of Latter-day Saints, Merrill, et al,, estimated cumulative risk at <1% in
patients prescribed metoclopramide for any reason.®) TD risk might approach 15% in high-
risk groups.10

SURVEILLANCE OR DESIRED STUDY POPULATION

Population

Monitoring for incident TD and related serious adverse CNS reactions requires an adult
diabetic population without (1) exposure to antipsychotic drugs or (2) pre-existing evidence
for TD, neuroleptic malignant syndrome, parkinsonism, or Parkinson'’s disease (medical
encounter for [CD-10 G20 or pharmacy dispensing for an anti-Parkinson drug, ATC N04).

& Division of Gastroenterology and Inborn Errors Products, January 11, 2018, Briefing Memorandum for Gimoti
{(metoclopramide) Intranasal Spray, distributed to Members of the Safety Outcome Trial (SOT) Subcommittee.

7 Meeting preliminary to a Signal Assessment Meeting (SAM), February 21, 2020, participants included Jacqueline
Puigbo (Acting Team Leader, DEPI-), Joel Weissfeld (Medical Officer, DEPI-), Juli Tomaino (Team Leader, DG),
and Sandhya Apparaju (Safety Analyst, DG).

& Rao AS, Camilleri M. Review article: metoclopramide and tardive dyskinesia. Aliment Pharmacol Ther 2010;31:11-

9.
% Me

rrill RM, Lyon JL, Matiaco PM. Tardive and spontaneous dyskinesia incidence in the general population. BMC

Psychiatry 2013;13:152.

Ul ee, op. cit.
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2.2 Is ARIA sufficient to assess the intended population?
Yes. Diagnosis codes in the Sentinel Distributed Database (SDD) permit identification of
diabetics (with or without gastroparesis). Published validation studies demonstrate the
usefulness of diagnosis codes for diabetes surveillance in electronic healthcare databases.!!
Table 1 shows ICD-9 codes (along with ICD-10 translations) previously used in the Division of
Epidemiology (DEPI) to identify diabetic patients for a metoclopramide drug-use analysis in
SDD.12 This DEPI drug-use analysis identified gastroparesis with ICD-9 536.3 (ICD-10 K31.84).
Drug dispensing codes in SDD permit identification of patients with concomitant exposure to

antipsychotic drugs (a dominant cause for TD).

Table 1: Candidate diagnosis codes for diabetes.
ICD-9 ICD-9 Description
250.00 | Diabetes mellitus without mention
of complication, type Il or
unspecified type, not stated as
uncontrolled

250.10 | Diabetes with ketoacidosis, type Il
or unspecified type, not stated as
uncontrolled

250.20 | Diabetes with hyperosmolarity,
type Il or unspecified type, not
stated as uncontrolled

250.30 | Diabetes with other coma, type II
or unspecified type, not stated as
uncontrolled

250.40 | Diabetes with renal manifestations,
type Il or unspecified type, not
stated as uncontrolled

250.50 | Diabetes with ophthalmic
manifestations, type Il or
unspecified type, not stated as
uncontrolled

250.60 | Diabetes with neurological
manifestations, type Il or
unspecified type, not stated as
uncontrolled

ICD-10
E119

E1110

E1100

E1111

E1129

E11311

E1140

ICD-10 Description
Type 2 diabetes mellitus without
complications

Type 2 diabetes mellitus with
ketoacidosis without coma

Type 2 diabetes mellitus with
hyperosmolarity without
nonketotic hyperglycemic-
hyperosmolar coma (NKHHC)
Type 2 diabetes mellitus with
ketoacidosis with coma

Type 2 diabetes mellitus with
other diabetic kidney complication

Type 2 diabetes mellitus with
unspecified diabetic retinopathy
with macular edema

Type 2 diabetes mellitus with
diabetic neuropathy, unspecified

Khokhar B, Jette N, Metcalfe A, et al. Systematic review of validated case definitions for diabetes in ICD-9-coded
and ICD-10-coded data in adult populations. BMJ Open 2016;6:009952.

Chen G, Khan N, Walker R, Quan H. Validating ICD coding algorithms for diabetes mellitus from administrative

data. Diabetes Res Clin Pract 2010;89:189-95.

de Burgos-Lunar C, Salinero-Fort MA, Cardenas-Valladolid J, et al. Validation of diabetes mellitus and
hypertension diagnosis in computerized medical records in primary health care. BMC Med Res Methodol

2011;11:146.

12Bright, PL, and W Hua, Metoclopramide Utilization in the Sentinel Distributed Database, filed under NDA 209388

on March 7, 2019 (DARRTS Reference ID: 4400491).
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ICD-9
250.70
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250.52
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ICD-9 Description
Diabetes with peripheral
circulatory disorders, type Il or
unspecified type, not stated as
uncontrolled
Diabetes with other specified
manifestations, type Il or
unspecified type, not stated as
uncontrolled
Diabetes with unspecified
complication, type Il or unspecified
type, not stated as uncontrolled
Diabetes mellitus without mention
of complication, type Il or
unspecified type, uncontrolled
Diabetes with ketoacidosis, type 11
or unspecified type, uncontrolled
Diabetes with hyperosmolarity,
type Il or unspecified type,
uncontrolled

Diabetes with other coma, type 11
or unspecified type, uncontrolled
Diabetes with renal manifestations,
type Il or unspecified type,
uncontrolled

Diabetes with ophthalmic
manifestations, type Il or
unspecified type, uncontrolled
Diabetes with neurological
manifestations, type Il or
unspecified type, uncontrolled
Diabetes with peripheral
circulatory disorders, type Il or
unspecified type, uncontrolled
Diabetes with other specified
manifestations, type Il or
unspecified type, uncontrolled
Diabetes with unspecified
complication, type Il or unspecified
type, uncontrolled

3 EXPOSURES

3.1 Exposures of Interest
The unexpected serious risk pertains to metoclopramide-associated TD and related adverse
CNS reactions specifically due to imoti ™ (metoclopramide intranasal spray).

Reference ID: 4628380

ICD-10
E1151

E11618

E118

E1165

E1110

E1100

E1101

E1121

E11311

E1140

E1151

E1165

E1165

ICD-10 Description
Type 2 diabetes mellitus with
diabetic peripheral angiopathy
without gangrene

Type 2 diabetes mellitus with
other diabetic arthropathy

Type 2 diabetes mellitus with
unspecified complications

Type 2 diabetes mellitus with
hyperglycemia

Type 2 diabetes mellitus with
ketoacidosis without coma
Type 2 diabetes mellitus with
hyperosmolarity without
nonketotic hyperglycemic-
hyperosmolar coma (NKHHC)
Type 2 diabetes mellitus with
hyperosmolarity with coma
Type 2 diabetes mellitus with
diabetic nephropathy

Type 2 diabetes mellitus with
unspecified diabetic retinopathy
with macular edema

Type 2 diabetes mellitus with
diabetic neuropathy, unspecified

Type 2 diabetes mellitus with
diabetic peripheral angiopathy
without gangrene

Type 2 diabetes mellitus with
hyperglycemia

Type 2 diabetes mellitus with
hyperglycemia
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3.2 Is ARIA sufficient to identify the exposure of interest?
Yes. Outpatient drug dispensing codes (National Drug Codes, NDCs) in SDD provide specific
information about routes of administration. Appendix 3 in DEPI’s drug-use analysis presents
NDCs available for oral metoclopramide formulations (tablet, solution, and disintegrating

tablet).13 DEPI expects assignment of new NDCs for Gimoti™ upon FDA approval for the U.S.
market.

An earlier drug-use analysis provides partial information about the size of the
metoclopramide-exposed population in SDD.1* This analysis (conducted over a 10-year
timeframe) identified 839,609 episodes of metoclopramide treatment in N=502,877 240-year-
old non-pregnant women with diabetes (Table 2).

Table 2: Episodes of metoclopramide treatment for 240-year-old non-pregnantG
women in the Sentinel Distributed Database (January 2008 through DecemberG

2015; [1]).G
Episodes of Diabetes and
Treatment with All Patients Diabetes astroparesi s
Metoclopramide [2] (N=1,436,794) (N=502,877) (N=52,937)
Episodes, Total 2,163,033 839,609 116,829

Episodes =84 daysG 150,356 (7.0%) 80,742 (9.6%) 17,701 (15.2%)
SOURCE: Tables 3a-3c and Tables 11a-11c in Sentinel Report for Metoclopramide Use amongG
Diabetic Gastroparesis and Diabetic Patients (QF-1366), accessed at Sentinel Query Portél asG
Final_Sentinel_Report_cder_mpllr_wp089_nsdp_v01_ND_SCCsuppression_Final.xIsx on April
3,2020.G
FOOTNOTES:G
1. Requiring continuous pre-treatment 365-day medical and drug enrollment with 45-dayG
gaps in allowed.

2. Treatment episodes defined by dispensing or procedure codes for oral or injectableG
metoclopramide, 365-day exposure washout (new-user criterion), and treatment gapsG
bridged by 50% of days supplied by preceding dispensing.G

4 OUTCOME(S)

4.1 Outcomes of Interest
Serious and often severe outcomes of interest include (1) tardive dyskinesia, (2) drug-induced
dystonia, (3) malignant neuroleptic syndrome, and (4) drug-induced parkinsonism.

4.2 Is ARIA sufficient to assess the outcome of interest?
Yes. For monitoring (signal detection) purposes, diagnosis codes in SDD provide sufficient
means for identifying TD and related serious adverse CNS reactions. Table 3 shows candidate
ICD-10 diagnosis codes (specific and non-specific) for the outcomes of interest. An appendix to
this Memorandum lists all ICD-10 diagnosis codes available for extrapyramidal and movement
disorders (Appendix Table 1) and abnormal involuntary movements (Appendix Table 2).

DEPI conducted a rapid literature search that identified no reports about the validity of
diagnosis codes for TD. However, investigators have used ICD-9 or ICD-10 diagnosis codes to

13Bright, op. cit., Appendix 3, pp. 19-25.
Bright, op. cit.
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study TD and related conditions in electronic healthcare databases. or example,

e Merrill, et al, defined (in a general patient population) TD, spontaneous dyskinesia, and
dystonia by ICD-9 333.81 (Blepharospasm), 333.82 (Orofacial dyskinesia), 333.83
(Spasmodic torticollis), 333.84 (Organic writers' cramp), 333.85 (Subacute dyskinesia due
to drugs), and 333.89 (Other fragments of torsion dystonia).15

e Patterson-Lomba, et al., defined TD (in Medicaid patients with psychotic disorders) by
ICD-9 333.81 (Blepharospasm), 333.82 (Orofacial dyskinesia), and 333.85 (Subacute
dyskinesia due to drugs or ICD-10 24.01 (Drug induced subacute dyskinesia), 24. 4
(Idiopathic orofacial dystonia), and 24.5 (Blepharospasm).¢

e Patel, et al., defined TD (psychiatric inpatients in the Healthcare Cost and Utilization
Project Nationwide Inpatient Sample) by specific ICD-9 diagnosis code 333.85 (Subacute
dyskinesia due to drugs) and non-specific ICD-9 diagnosis codes 333.81 (Blepharospasm),
333.82 (Orofacial dyskinesia), 333.99 (Other extrapyramidal disease and abnormal
movement disorder), 307.3 (Stereotypic movement disorder), 307.20 (Tic disorder,
unspecified), 333.71 (Athetoid cerebral palsy), 351.8 (Other facial nerve disorders), and
781.0 (Abnormal involuntary movements).17

As suggested in Table 3, post-market monitoring in SDD might bound risk estimates for TD and
related conditions by conducting separately (1) analysis with specific diagnosis codes and (2)
analysis with combinations of specific and non-specific diagnosis codes. Controlled
(comparative) analyses (if necessary) might infer confidence in the accuracy (positive
predictive value) of TD outcome definitions by requiring (post metoclopramide exposure) (1)
=2 medical encounters on different dates with TD-related codes or (2) =1 medical encounter
with TD-related code and 21 pharmacy dispensing for a TD-specific drug treatment (i.e.,
deutetrabenazine or valbenazine).

Table 3: Candidate ICD-10 diagnosis codes for outcomes of interest.

ICD-10 ICD-10 Description
Specific codes for tardive dyskinesia and drug-induced dystonia

24.01 Drug induced subacute dyskinesia

24.02 Drug induced acute dystonia

24.09 Other drug induced dystonia
Specific code for malignant neuroleptic syndrome

21.0 Malignant neuroleptic syndrome
Specific codes for drug-induced parkinsonism

21.11 Neuroleptic induced parkinsonism

21.19 Other drug induced secondary parkinsonism
Possible non-specific codes for outcomes of interest

21.9 Secondary parkinsonism, unspecified

BMerrill, op. cit., p. 2.

6patterson-Lomba O, Ayyagari R, Carroll B. Risk assessment and prediction of TD incidence in psychiatric patients
taking concomitant antipsychotics: a retrospective data analysis. BMC Neurol 2019;19:174, p. 2.

7patel RS, Mansuri Z, Chopra A. Analysis of risk factors and outcomes in psychiatric inpatients with tardive dyskinesia:
A nationwide case-control study. Heliyon 2019;5:e01745, p. 2.
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5.2

6.2

Reference ID: 4628380

ICD-10 ICD-10 Description

24.3 Spasmodic torticollis

24.4 Idiopathic orofacial dystonia

G24.5 Blepharospasm

24.9 Dystonia, unspecified

25.70 Drug induced movement disorder, unspecified

25.71 Drug induced akathisia

25.79 Other drug induced movement disorders

25.9 Extrapyramidal and movement disorder, unspecified
COVARIATES

Covariates of Interest
Critical covariates include SDD Data Partner (DP), sex, age, index year, psychiatric comorbidity,
and possibly pre-index use of a different metoclopramide formulation.

Is ARIA sufficient to assess the covariates of interest?

Yes. ARIA provides highly reliable means for defining DP, sex, age and index year in SDD. To
adjust for psychiatric comorbidity, ARIA permits stratified analysis by presence or absence of
baseline evidence for psychiatric comorbidity (as indicated by pre-index medical encounters
for mental illness or pharmacy dispensings for ATC NO5 psycholeptics or ATC NO6
psychoanaleptics). As indicated in Section 2.2, above, ARIA permits exclusion of patients with
baseline (pre-index) evidence for antipsychotic exposure (ATC NO5A). Likewise, ARIA permits
follow-up truncated by first post-index antipsychotic exposure.

SURVEILLANCE DESIGN / ANALYTIC TOOLS

Surveillance or Study Design

Post-market monitoring (signal detection) might take two forms, (1) descriptive analysis in
one patient cohort (adult diabetic patients identified by index pharmacy dispensing for
metoclopramide nasal spray) or (2) sequential analysis comparing two patient cohorts (adult
diabetic patients identified by index pharmacy dispensing for metoclopramide nasal spray vs.
diabetic patients identified by index pharmacy dispensing for oral metoclopramide). The
choice between these two approaches might depend on results from preliminary SDD analyses
directed at the (1) magnitude of metoclopramide-nasal-spray use (drug update), (2) frequency
of long-duration metoclopramide-nasal-spray use, and (3) frequency of TD-related outcomes
during defined time periods after index exposures to metoclopramide nasal spray.

Is ARIA sufficient with respect to the design/analytic tools available to assess the
question of interest?

Yes. or descriptive analysis, ARIA analytic tools permit multifactor covariate-stratified
tabulation of patient counts, outcomes (patients with 21 event), and cumulative follow-up
durations (patient-years) in flexibly defined patient cohorts. These tabulations permit
calculations of cumulative risk and incidence. ARIA analytic tools also permit comparisons
between propensity-score-matched cohorts with an option for analysis repeated sequentially
over calendar time.

Appendix i gure 1 offers a graphical depiction of ARIA parameter settings for an SDD cohort
analysis designed to estimate TD incidence after initiation of metoclopramide nasal spray.
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Appendix igure 2 offers a graphical depiction of ARIA parameter settings for an SDD cohort
analysis designed to estimate TD incidence after sustained use (at least 12 full weeks) of
metoclopramide nasal spray.

Monitoring in SDD might begin with descriptive analyses of i moti™ use and proceed toG
crudely or finely stratified risk analyses depending on Gimoti™ uptake (frequency and patternsG
of use) and number of outcome events available. In addition to s€x and age, factors for
covariate control might include index year, SDD Data Partner, or pre-index use of a@ifferentG
metoclopramide formulation.

NEXT STEPS

OSE held a Signal Assessment Meeting (SAM) on May 8, 2020, to discuss safety concerns
regarding Gimoti™ (metoclopramide nasal spray) and current capabilities for Active Risk
Identification and Analysis (ARIA) in the Sentinel Distributed Database (SDD). The SAM
reached agreement on the safety concern, regulatory need, and ARIA capabilities, as presented
above and summarized below.

e Anovel route of administration introduces the potential for excess TD risk from imoti™
(relative to other marketed metoclopramide products).

e This safety concern requires active post-market monitoring (signal detection) for TD and
other related serious adverse CNS reactions in adults treated with metoclopramide nasal

spray.

e ARIA provides sufficient capabilities for monitoring TD and other related serious adverse
CNS reactions to metoclopramide in diabetic patients with or without gastroparesis.

Consequently, the SAM recommended post-market monitoring for metoclopramide-related TD

and other related serious adverse CNS reactions by ARIA in SDD in lieu of a corresponding
Section 505(0)(3) Post-Marketing Requirement (PMR) for Gimoti™ NDA 209388.
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8 APPENDIX: ICD-10 DIAGNOSIS CODES

Appendix Table 1: Extrapyramidal and movement disorders.

ICD-10 ICD-10 Description
20 Parkinson’s disease
21 Secondary parkinsonism
G21.0 Malignant neuroleptic syndrome
211 Other drug-induced secondary parkinsonism
21.11 Neuroleptic induced parkinsonism
21.19 Other drug induced secondary parkinsonism
21.2 Secondary parkinsonism due to other external agents
21.3 Postencephalitic parkinsonism
21.4 Vascular parkinsonism
21.8 Other secondary parkinsonism
21.9 Secondary parkinsonism, unspecified
23 Other degenerative diseases of basal ganglia
23.0 Hallervorden-Spatz disease
23.1 Progressive supranuclear ophthalmoplegia [Steele-Richardson-Olszewski]
23.2 Striatonigral degeneration
23.8 Other specified degenerative diseases of basal ganglia
23.9 Degenerative disease of basal ganglia, unspecified
24 Dystonia
24.0 Drug induced dystonia
24.01 Drug induced subacute dyskinesia
24.02 Drug induced acute dystonia
24.09 Other drug induced dystonia
24.1 enetic torsion dystonia
24.2 Idiopathic nonfamilial dystonia
24.3 Spasmodic torticollis
24.4 Idiopathic orofacial dystonia
24.5 Blepharospasm
24.8 Other dystonia
24.9 Dystonia, unspecified
25 Other extrapyramidal and movement disorders
25.0 Essential tremor
25.1 Drug-induced tremor
25.2 Other specified forms of tremor
25.3 Myoclonus
25.4 Drug-induced chorea
25.5 Other chorea
25.6 Drug induced tics and other tics of organic origin
25.61 Drug induced tics
25.69 Other tics of organic origin
25.7 Other and unspecified drug induced movement disorders
25.70 Drug induced movement disorder, unspecified
25.71 Drug induced akathisia
25.79 Other drug induced movement disorders
25.8 Other specified extrapyramidal and movement disorders
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ICD-10 ICD-10 Description
25.81 Restless legs syndrome

25.82 Stiff-man syndrome
25.83 Benign shuddering attacks

25.89 Other specified extrapyramidal and movement disorders
G25.9 Extrapyramidal and movement disorder, unspecified
26 Extrapyramidal and movement disorders in diseases classified elsewhere

Appendix Table 2: Abnormal involuntary movements.

ICD-10 ICD-10 Description

R25 Abnormal involuntary movements

R25.0 Abnormal head movements

R25.1 Tremor, unspecified

R25.2 Cramp and spasm

R25.3 asciculation

R25.8 Other abnormal involuntary movements

R25.9 Unspecified abnormal involuntary movements
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9 DESIGN DIAGRAMS

Appendix i gure 1: Graphical depiction of ARIA parameter settings for an SDD cohort analysis
designed to estimate TD incidence after initiation of metoclopramide nasal spray.

Cohort Entry Date
(First prescription for metoclopramide
nasal spray) Day 0

Covariate Assessment Window
(Age, sex) Days [0,0]

Covariate Assessment Window

(Psychiatric comorbidity)
Days [-183,0]

Time

* 45-day gaps in medical harmacy enrollment allowed.

T Less restrictive analysis might include all diabetic patients (with or without gastroparesis).

F Pharmacy dispensing for metoclopramide nasal spray, pharmacy dispensing for an antipsychotic (ATC
NO5A), Parkinson’s disease (medical encounter for Parkinson’s disease, ICD-10 G20, or pharmacy
dispensing for an anti-Parkinson drug, ATC N04), or tardive dyskinesia (TD) as defined by specific and non-
specific diagnosis codes for the outcome of interest (Table 3). Supplementary analyses might defineG
exposure washout by pharmacy dispensing for intranasal or oral metoclopramide formulation.G
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? Follow-up truncated on occurrence of the outcome of interest (Table 3), pharmacy dispensing for an

antipsychotic (ATC NO5A), death, disenrollment, day 365, or end of study period. Supplementary analyses
might truncate follow-up on prescription dispensing for oral metoclopramide.
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Appendix i gure 2: Graphical depiction of ARIA parameter settings for an SDD cohort analysis
designed to estimate TD incidence after sustained use (at least 12 full weeks) of metoclopramide
nasal spray.

Cohort Entry Date
(First prescription for metoclopramide
nasal spray) Day 0

Covariate Assessment Window
(Age, sex) Days [0,0]

Covariate Assessment Window
(Psychiatric comorbidity)
Days [-183,0]

Exposure Assess-
ment Window?
Days [0, 84]

Time

* 45-day gaps in medical harmacy enrollment allowed.
T Lessrestrictive analysis might include all diabetic patients (with or without gastroparesis).

Page 14 of 15

Reference ID: 4628380



{@ U.S. FOOD & DRUG

ADMINISTRATION

F Pharmacy dispensing for metoclopramide nasal spray, pharmacy dispensing for an antipsychotic (ATC
NO5A), Parkinson’s disease (medical encounter for Parkinson’s disease, ICD-10 G20, or pharmacy
dispensing for an anti-Parkinson drug, ATC N04), or tardive dyskinesia (TD) as defined by specific and non-
specific diagnosis codes for the outcome of interest (Table 3). Supplementary analyses might define
exposure washout by pharmacy dispensing for intranasal or oral metoclopramide formulation.

? Pharmacy dispensings on days 0 through 84 that provide 84 total days of treatment with metoclopramide
nasal spray.

** Follow-up truncated on occurrence of the outcome of interest (Table 3), pharmacy dispensing for an

antipsychotic (ATC NO5A), death, disenrollment, day 365, or end of study period. Supplementary analyses
might truncate follow-up on prescription dispensing for oral metoclopramide.
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MEMORANDUM
REVIEW OF REVISED LABEL AND LABELING
Division of Medication Error Prevention and Analysis (DMEPA)
Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)

Date of This Memorandum: May 13, 2020
Requesting Office or Division: Division of Gastroenterology (DG)

Application Type and Number: NDA 209388

Product Name and Strength: Gimoti (metoclopramide) nasal spray, 15 mg per spray
Applicant/Sponsor Name: Evoke Pharma, Inc

OSE RCM #: 2018-1162-2

DMEPA Safety Evaluator: Sarah K. Vee, PharmD

DMEPA Team Leader (Acting):  Ashleigh Lowery, PharmD, BCCCP

1 PURPOSE OF MEMORANDUM

The Applicant submitted revised container label and carton labeling received on May 11, 2020
for Gimoti. We review the revised container label and carton labeling for Gimoti (Appendix A)
to determine if it is acceptable from a medication error perspective. The revisions are in
response to recommendations that we made during a previous label and labeling review.?

2 CONCLUSION

The revised container label and carton labeling are unacceptable from a medication error
perspective.

3 RECOMMENDATIONS FOR EVOKE PHARMA, INC
We recommend the following be implemented prior to approval of this NDA:

A. Container Label
a. The “Rx only” statement is required on the drug label by Section 503(b)(4)(A) of
the Federal Food, Drug, and Cosmetic Act. Add the “Rx only” statement.
B. Carton Labeling

3 Vee S. Label and Labeling Review for Gimoti (NDA 209388). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US);
2020 APR 07. RCM No.: 2018-1162-1.
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To ensure consistency with the Prescribing Information, revise the statement,

4

” to read “Recommended Dosage:
See prescribing information.”.

b. For clarity, revise the abbreviation “mcL” on the side panel to “microliter”.
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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 Surveillance and Epidemiology
Office of Pharmacovigilance and Epidemiology

Office of Pharmacovigilance and Epidemiology Integrated Review

Date: May 5, 2020
Reviewers: Joel L. Weissfeld, MD, MPH
Medical Officer

Division of Epidemiology I

Michelle Hines, PharmD
Safety Evaluator
Division of Pharmacovigilance I

Ivone Kim, MD
Medical Officer
Division of Pharmacovigilance I

Team Leaders: Carmen Cheng, PharmD
Team Leader
Division of Pharmacovigilance I

Jacqueline Puigbo, PhD
Epidemiologist
Division of Epidemiology I

Division Directors: CAPT. Sukhminder K. Sandhu, PhD, MPH, MS
Deputy Division Director
Division of Epidemiology I

CDR Monica Mufoz, PharmD, PhD

Deputy Division Director

Division of Pharmacovigilance I
Subject: Major Congenital Malformations

Drug Name: Metoclopramide (Gimoti®)

Application Type/Number: NDA 209388
Applicant: Evoke Pharma, Inc.
OSE RCM #: 2020-448
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EXECUTIVE SUMMARY

Responding to a request from the Division of Pediatric and Maternal Health (DPMH), the Office
of Pharmacovigilance and Epidemiology (OPE) assessed medical literature and adverse event
reports for evidence of major congenital malformation (MCM) as a consequence of prenatal
exposure to metoclopramide.

Metoclopramide is a dopamine-2 receptor antagonist currently approved by FDA for gastro-
esophageal reflux and diabetic gastroparesis. Physicians sometimes prescribe metoclopramide
(off-label) for nausea and vomiting of pregnancy.

During review of NDA 209388 for metoclopramide nasal spray (Gimoti®), DPMH identified a
recently published article (Bérard 2019) presenting evidence for possible association between
metoclopramide use during pregnancy and occurrence of MCM in liveborn offspring.

Consequently, DPMH requested,

e An OPE Division of Epidemiology I (DEPI) assessment of Bérard 2019 and two other
published reports from observational studies of pregnancy and infant outcomes after
exposure to metoclopramide during pregnancy (Matok 2009 and Pasternak 2013).

e An OPE Division of Pharmacovigilance I (DPV) search in the FDA Adverse Event
Reporting System (FAERS) for cases of MCM associated with exposure to
metoclopramide during pregnancy.

DPV identified FAERS cases of MCM with maternal metoclopramide exposure during
pregnancy; however, we cannot exclude the role of other factors such as genetics or concomitant
substance exposures in the development of malformations. DPV’s assessment of risk factors and
trend among cases in the FAERS database of MCM with maternal metoclopramide exposure
during pregnancy was largely limited by lack of information included in the cases.

Bérard 2019 reported statistically significant association between in utero first-trimester
exposure to metoclopramide and MCM in singleton liveborn infants (adjusted Odds Ratio, OR,
1.27, 95% Confidence Interval, CI, 1.03-1.57). By comparison, the other investigators reported
statistically non-significant associations between metoclopramide and MCM (Matok 2009: OR
1.04, 95% C1 0.89-1.21; Pasternak 2013: OR 0.93, 95% CI 0.86-1.02).

OPE noted an ongoing effort directed by DPMH to obtain more information about Bérard 2019
through direct communication with the study investigators.

DEPI determined that confounding occurring as a consequence of missing design and statistical
controls for geographic location and calendar time might explain the anomalous association
reported by Bérard 2019. DEPI determined that Pasternak 2013 used superior methods for
covariate control.

OPE recommended that DPMH balance questionable results from Bérard 2019 against perhaps
more credible results from Pasternak 2013.
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1 INTRODUCTION

Responding to a request from the Division of Pediatric and Maternal Health (DPMH), the Office
of Pharmacovigilance and Epidemiology (OPE) assessed medical literature and adverse event
reports for evidence of major congenital malformation (MCM) as a consequence of prenatal
exposure to metoclopramide.

MCMs are structural changes present at birth that have significant medical, social, or cosmetic
consequences for the affected individual and typically require medical intervention; in contrast,
minor congenital malformations pose no significant health problem in the neonatal period [1].
Consequently, congenital malformation surveillance efforts focus largely on MCM. Most
congenital malformations occur during the first trimester of pregnancy; however, some occur
later [2]. Congenital malformations can be caused by genetic, behavioral, or environmental
factors or exposures, including certain prescription drugs.

Metoclopramide is a dopamine-2 receptor antagonist currently approved by FDA for
gastroesophageal reflux and diabetic gastroparesis. Despite limited evidence for efficacy [3],
physicians sometimes prescribe metoclopramide (off-label) for nausea and vomiting of
pregnancy. FDA prescribing information for metoclopramide (Reglan®) indicates that
“published studies, including retrospective cohort studies, national registry studies, and meta-
analyses, do not report an increased risk of adverse pregnancy-related outcomes with use of
metoclopramide during pregnancy.”®

During review of NDA 209388 for metoclopramide nasal spray (Gimoti®), DPMH identified a
recently published article presenting “new evidence over the risk of birth defects” from
medications (including metoclopramide) for nausea and vomiting of pregnancy (Bérard 2019

[4]).
Consequently, DMPH requested,

e An OPE Division of Epidemiology I (DEPI) assessment of Bérard 2019 [4] and two
other published reports from observational studies of pregnancy and infant outcomes

after exposure to metoclopramide during pregnancy (Matok 2009 [5] and Pasternak
2013 [6]).

e An OPE Division of Pharmacovigilance I (DPV) search in the FDA Adverse Event
Reporting System (FAERS) for cases of MCM associated with exposure to
metoclopramide during pregnancy.

@ Prescribing Information for REGLAN® (metoclopramide) tablets, accessed at Drugs@FDA on April 23, 2020.
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2 METHODS AND MATERIALS
2.1 FAERS

2.1.1 Case Selection Criteria

Because the signal of MCM with maternal metoclopramide exposure during pregnancy was
identified in the Bérard 2019 [4] study, DPV aimed to provide a high-level overview of all
postmarketing reports of MCM that had maternal metoclopramide exposure during pregnancy.
We did not adjudicate reports for causal association with metoclopramide.

2.1.2 FAERS Search Strategy
DPV searched the FAERS database with the strategy described in Table 1.

Table 1. FAERS Search Strategy”
Search 1 \ Search 2
Date of search March 9, 2020
Time period of search All reports through March 8, 2020
Search type Quick Query
Product Active Metoclopramide
Ingredients Metoclopramide hydrochloride
Metoclopramide hydrochloride anhydrous
MedDRA search terms | All terms included System Organ Class: Congenital,
(Version 22.0) familial and genetic disorders
Serious outcome Congenital anomaly All outcomes included
* See Appendix A for a description of the FAERS database.
MedDRA-Medical Dictionary for Regulatory Activities

2.2 LITERATURE REVIEW

DPMH asked DEPI to review three articles:

e Bérard A, Sheehy O, Gorgui J, Zhao JP, Soares de Moura C, Bernatsky S. New evidence
for concern over the risk of birth defects from medications for nausea and vomitting of
pregnancy. J Clin Epidemiol. 2019 Dec;116:39-48.

e Matok I, Gorodischer R, Koren G, Sheiner E, Wiznitzer A, Levy A. The safety of
metoclopramide use in the first trimester of pregnancy. N Engl J Med. 2009 Jun
11;360(24):2528-35.

e Pasternak B, Svanstrom H, Molgaard-Nielsen D, Melbye M, Hviid A. Metoclopramide in

pregnancy and risk of major congenital malformations and fetal death. JAMA. 2013 Oct
16;310(15):1601-11.

DPMH identified Bérard 2019 [4] as the evidence source of primary interest and concern.
Consequently, DEPI used special formats (narrative and tabular) to present results from Bérard
2019 [4]. DEPI used an alternative narrative format to present results from the two secondary
evidence sources, Matok 2009 [5] and Pasternak 2013 [6].
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3 RESULTS
3.1 FAERS DATABASE RESULTS

3.1.1 FAERS Case Selection

DPV retrieved 407 reports from the FAERS searches described in Table 1 (Search 1, n=151
reports; Search 2, n=256 reports). After accounting for duplicate reports and applying the case
selection criteria in Section 2.1.1, we included 35 cases in the case series of MCM with maternal
metoclopramide exposure during pregnancy (see Figure 1).

Figure 1. FAERS Case Selection

search criteria (N=407)

I
.’

[ Reports meeting FAERS ]

y

7

Excluded reports (n=372) Case series
(n=35)

= Duplicates (n=211)
= Did not meet the case definition (n=161) See Tables 2, 3, and 4
o Did not describe maternal metoclopramide use
during pregnancy (n=123)
o Did not describe MCM (n=28)
Unassessable (n=10)
\___ J

3.1.2 Summary of FAERS Cases

Appendix B contains line listings for FAERS cases included 1in the case series of MCM with
maternal metoclopramide exposure during pregnancy. Table 2 displays descriptive
characteristics for cases included in the case series, including information about metoclopramide
dose, week/trimester of pregnancy of metoclopramide initiation, and duration of use.

Table 2. Descriptive Characteristics of Cases of Major Congenital Malformation With
Maternal Metoclopramide Exposure During Pregnancy, Received by FDA Through
March 8, 2020 (N=35)
Country Foreign (22)
United States (13)
Serious outcome(s)” Congenital anomaly (32)
Other serious outcome (13)
Hospitalization (9)
Life-threatening (4)
Death (3)
Disability (3)
Metoclopramide indication Nausea or vomiting of pregnancy (7)
Hyperemesis gravidarum (4)
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March 8, 2020

Table 2. Descriptive Characteristics of Cases of Major Congenital Malformation With
Maternal Metoclopramide Exposure During Pregnancy, Received by FDA Through

(N=35)

Gastroenteritis (1)
Indigestion (1)
Migraine (1)
Paralytic ileus (1)
Not reported (20)

Metoclopramide total daily dose’

5 milligrams (mg) (1)
10 mg (4)

15 mg (1)

20 mg (1)

30 mg (2)

40 mg (1)

Not reported (25)

Metoclopramide taken as needed or
scheduled’

Scheduled (7)
As needed (3)
Not reported (25)

Gestational age at metoclopramide
Initiation

5 weeks (1)
6 weeks (2)
7 weeks (2)
8 weeks (2)
9 weeks (1)
Not reported (27)

initiation

Pregnancy trimester at metoclopramide

1* trimester (13)
2™ trimester (3)
Not reported (19)

Duration of metoclopramide exposure
during pregnancy

1* trimester only (9)

2" trimester only (2)

15t and 2™ trimesters (1)
2" and 3" trimesters (1)
Not reported (22)

have one or more outcomes.

* A serious adverse drug experience per regulatory definition (CFR 314.80) includes outcomes of: death, life-
threatening, hospitalization, disability, congenital anomaly, or other serious important medical events. A case can

1 As prescribed, or as taken by patient if provided in case

Table 3 below displays the maternal and other family characteristics for cases included in the
case series; including maternal demographic information, substance use, and maternal or other
family history of congenital or chromosomal defects. Of note, cases contained limited
information to assess the quantity and duration of maternal use for prenatal vitamins,
concomitant prescription drugs, or other substances during pregnancy.

FDA Through March 8, 2020

Table 3. Maternal and Family Characteristics of Cases of Major Congenital
Malformation With Maternal Metoclopramide Exposure During Pregnancy, Received by

(N=35)

Maternal age (years), median [range]

| 30 [24 — 38]
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Table 3. Maternal and Family Characteristics of Cases of Major Congenital
Malformation With Maternal Metoclopramide Exposure During Pregnancy, Received by

FDA Through March 8, 2020 (N=35)
Not reported (16)
Maternal ethnicity White (3)
Not reported (32)
Maternal infection during pregnancy Yes (4)

Human immunodeficiency virus (2)
Urinary tract infection (2)

Not reported (31)
Maternal prenatal vitamin or folic acid | Yes (11)
supplementation during pregnancy Not reported (24)
Maternal concomitant prescription drug | Yes (30)"
use during pregnancy Ondansetron (10)
Antidepressant (9)

Antiepileptic (4)

Angiotensin Il receptor blocker (2)
Antiretroviral (2)

Nonsteroidal anti-inflammatory drug (2)
Angiotensin-converting enzyme inhibitor (1)

Chemotherapy (1)
Statin (1)
Not reported (5)
Maternal substance use during
pregnancy’ Yes No Not reported
Alcohol 1 7 27
Tobacco 3 6 26
Other substances 0 7 28
Maternal history of prior pregnancy Yes (9)

Prior miscarriage (4)*

No prior malformation or miscarriage (3)®

Prior malformation (0)

Prior pregnancy outcome not reported (2)'
No (2)

Not reported (24)
Maternal or paternal history of No (2)
congenital or chromosomal defect Not reported (33)

| Includes one terminated pregnancy.

* Concomitant prescription drug classes of potential interest per reviewer are listed below. Of 30 cases that had
concomitant prescription drugs, 21 listed one or more concomitant prescription drugs of potential interest.

1 Some mothers used multiple substances during pregnancy.

i One mother had a history of miscarriage and healthy children.

§ Includes one mother who had a healthy child and one terminated pregnancy.

Table 4 below displays pregnancy outcomes and MCM characteristics for cases included in the

case series.
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Table 4. Pregnancy Outcomes and Malformation Characteristics for Cases of Major
Congenital Malformation With Maternal Metoclopramide Exposure During Pregnancy,
Received by FDA Through March 8, 2020

(N=35)

Pregnancy outcome

Live birth (27)

Baby died “shortly after” or within 7 days of birth (2)
Terminated (2)

Not reported (4)

Gestational age at birth (n=29)"

Full term (12)"
36 weeks (2)*
35 weeks (2)

34 weeks (3)°
33 weeks (1)

30 weeks (1)
Not reported (8)

Sex of baby

Male (18)
Female (6)
Not reported (11)

Chromosomal defect identified in baby

No (5)
Yes (1)
Not reported (29)

Malformed organ system(s)"
(malformations with 2 or more cases are
listed)

Circulatory (12)

Atrial septal defect (7)

Ventricular septal defect (4)
Musculoskeletal (9)

Urinary (5)

Congenital hydronephrosis (2)
Eye, ear, face, or neck (2)
Lip/palate (2)

Cleft palate (2)

Respiratory (2)
Genital (2)

Hypospadias (2)
Integumentary (1)

Nervous (1)
Other (1)

* Includes 29 fetuses that had pregnancy outcome of live birth (n=27), died “shortly after” birth (n=1), or died within
7 days of birth (n=1)
T A gestational age >37 weeks is considered full term.
1 One was delivered at 36 weeks by C-section for intrauterine growth restriction.
§ One was delivered at 34 weeks by C-section for anhydramnios.
| Categorized per the International Classification of Diseases — XVII Congenital Malformations (available at
https://embryology med.unsw.edu.au/embryology/index.php/International Classification of Diseases -
XVII Congenital Malformations, accessed on April 27, 2020)
9 Some cases listed more than one malformed organ system.
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3.2 LITERATURE REVIEW
3.2.1 Bérard 2019

3.2.1.1 Study Overview

Bérard 2019 [4] used the Quebec Pregnancy Cohort (QPC) to estimate associations between in
utero first-trimester exposures to antiemetics and occurrence of MCM in singleton live births.
See Appendix C for tabular summary of Bérard 2019 [4].

3.2.1.2 Study Objective

Bérard 2019 [4] aimed “to quantify the risk of overall MCMs and organ system-specific MCMs
associated with first-trimester exposure to doxylamine-pyridoxine, metoclopramide, and
ondansetron” (p. 40).

3.2.1.3 Study Methods

3.2.1.3.1 Study Setting

QPC organizes information about pregnancies in women with prescription drug coverage
through the Quebec Prescription Drug Insurance Plan. All permanent residents of Quebec must
carry prescription drug insurance through either the Quebec Prescription Drug Insurance Plan
(public option administered through RAMQ, Régie de 1’assurance maladie du Québec) or a
private plan (group insurance or employee benefit plan).® (QPC captured “19.4% of all
deliveries occurring in the Province of Quebec between 1998-2009 [7].)

Bérard 2019 [4] constructed QPC by linking three databases [7].

¢ RAMQ provided data from a Demographic file (age, sex, and enrollment dates), Medical
Services file (encounter dates, physician diagnoses, and procedures), and Prescription
Drug file (drug names and dates dispensed).

e MedEcho provided data about acute care hospitalizations.

e ISQ (I’'Institut de la Statistique du Québec) provided data from birth and death
certificates.

Hospital delivery records in MedEcho provided gestational age estimated by prenatal ultrasound.
QPC used “dates of birth, first names, and family names” to link maternal to infant records in
RAMQ and ISQ [7]. (QPC successfully linked at least one infant to 156,696 of 167,398 (93.6%)
mothers with QPC delivery dates in 2006 through 2010 [7].)

3.2.1.3.2 Eligibility Criteria
Bérard 2019 [4] selected 1998 through 2015 singleton live-birth deliveries in women with:

e >12 months continuous prescription drug coverage before first day of pregnancy (first

b Régie de ’assurance maladie du Québec, Prescription drug insurance obligation, accessed at
https://www.ramq.gouv.qc.ca/en/citizens/prescription-drug-insurance/Pages/obligation.aspx on April 6, 2020.
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day of last menstrual period).
e Continuous prescription drug coverage throughout pregnancy.
e No fetotoxic medications during first trimester.€
e Newborn without diagnosis of chromosomal abnormality.9
e Newborn with only minor congenital malformations (Appendix D).

Bérard 2019 [4] identified liveborn infants by using ISQ to confirm mother-child links provided
by RAMQ.

3.2.1.3.3 Exposure Variables

Bérard 2019 [4] defined antiemetic exposure by >1 prescription dispensed during 1st trimester
(1% to 98™ day of pregnancy) for doxylamine-pyridoxine, metoclopramide, or ondansetron.

3.2.1.3.4 Outcome Variables

Bérard 2019 [4] defined the singleton live-birth pregnancy outcome of MCM by ICD-9 740-759
(Chromosomal anomalies, ICD-9 758, excluded by cohort selection) or ICD-10 Q00-Q89
(excluding ICD-9 and ICD-10 codes for minor congenital malformation; Appendix D) in
RAMQ or MedEcho encounters for a linked infant during the first six months of life. Bérard
2019 [4] defined eight MCM categories aligning with code groupings in ICD-9 and ICD-10
(Table 5).

Table 5: Code definitions for eight categories of Major
Congenital Malformation (MCM).

Category of Major Coding System

Congenital Malformation ICD-9 ICD-10
Nervous system 740-742 Q00-Q07
Eye, ear, face and neck 743-744 Q10-QI18
Circulatory system 745-747 Q20-Q28
Respiratory system 748 Q30-Q34
Digestive system 749-751 Q35-Q45
Genital organ system 752 Q50-Q56
Urinary system 753 Q60-Q64
Musculoskeletal system 754-756 Q65-Q79

SOURCE: Bérard 2019 [4] Table S2.
FOOTNOTE: Excluding minor congenital malformation codes
in Appendix D.

¢ Fetotoxic medications include retinoids, antiepileptics, anti-thyroid drugs, anti-coagulants (warfarin),
tetracyclines, angiotensin converting enzyme inhibitors, angiotensin-receptor blockers, androgens, antineoplastic
agents, and statins. See Table S1 in Bérard 2019 [4] for a complete list.

4 Possibly identified by ICD-9 758 (Chromosomal anomalies) or ICD-10 Q90-Q99 (Chromosomal abnormalities,
not elsewhere classified) in RAMQ or MedEcho encounters for a linked infant during the first six months of life

[4].
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3.2.1.3.5 Other Variables
Covariates (assessed during a 1-year pre-index period except where indicated) included:

e Sociodemographic status on 1% day of pregnancy — maternal age, social assistance, and
urban residence.

e Maternal comorbidity variables — obesity, diabetes, hypertension, asthma, psychiatric
illness (depression, anxiety, or bipolar disorder), epilepsy, tobacco use disorder, and
alcohol dependence.®

e Indices of health service use — hospitalization or emergency room visit, number of visits
to a general practitioner, number of visits to specialist physicians, and number of other
prescribed medications (excepting antiemetics and medications used to define other
covariates).

e Pregnancy-related variables — previous pregnancy and obstetric care for index pregnancy.

e Severity-of-illness variables (nausea or vomiting diagnosis) —>1 outpatient visit during
pregnancy with diagnosis code for nausea or vomiting and >1 hospitalization during
pregnancy with diagnosis code for nausea or vomiting.”

e Prescription folate — periconceptional (6 months before pregnancy through first trimester)
prescription dispensed for high-dose folate (>5 mg/d).

3.2.1.3.6 Sample Size and Power
Cohort selection criteria in Section 3.2.1.3.2 (above) identified 224,876 singleton live births.

3.2.1.3.7 Statistical Analysis

To account for women with more than one pregnancy ending in singleton live birth, Bérard
2019 [4] used generalized estimating equations (GEEs) with exchangeable correlation structure
(intra-patient correlation expressed by one parameter) to obtain covariate-adjusted odds ratios
(ORs). ORs estimated the odds of MCM in singleton live births with in utero first-trimester
antiemetic exposure divided by the odds of MCM in singleton live births without in utero first-
trimester antiemetic exposure. GEE models included separate terms for first-trimester exposure
to doxylamine-pyridoxine, metoclopramide, and ondansetron.

3.2.1.3.8 Governance and Reporting

Bérard 2019 [4] conducted analyses to respond to a “query from Health Canada and the Drug
Safety and Effectiveness Network” (p. 40). The published manuscript contains no mention of a
study protocol or statistical analysis plan.

¢ See Table S3 in Bérard 2019 [4] for diagnosis and prescription codes defining diabetes, hypertension, psychiatric
illness, asthma, and epilepsy.

T ICD-9 643 (Excessive vomiting in pregnancy), 536.2 (Persistent vomiting), 787.0 (Nausea and vomiting), ICD-10
021 (Excessive vomiting in pregnancy), R11 (Nausea and vomiting).
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3.2.1.4 Study Results

3.2.1.4.1 Prevalence of first-trimester antiemetic exposure

Bérard 2019 [4] identified 224,876 study-eligible singleton live-birth pregnancies, including
45,770 (20.4%) with first-trimester exposure to an antiemetic (doxylamine-pyridoxine,
metoclopramide, or ondansetron). Bérard 2019 [4] documented first-trimester exposure to
doxylamine-pyridoxine in 45,623 (20.3%), metoclopramide in 958 (0.4%), and ondansetron in
31 (0.01%). The index antiemetic dispensing occurred on mean week 8.2. 9.4, and 10.2 of
gestation for doxylamine-pyridoxine, metoclopramide, and ondansetron, respectively. A plot by
calendar year of first day of pregnancy (1998-2015) showed ~60% (=17.5% to =27.5%) and
~1100% (=0.1% to =1.1%) increases over an 18-year timeframe with respect to prevalence of
first-trimester exposure to doxylamine-pyridoxine and metoclopramide, respectively.

3.2.1.4.2 First-trimester antiemetic exposure

Bérard 2019 [4] presented (as manuscript Table 1) frequency distributions for all covariates by
first-trimester antiemetic exposure. Covariates with possibly meaningful imbalance
(standardized difference >0.10) by exposure (any antiemetic VS. no antiemetic) included social
assistance (28.2% vs. 21.9%), psychiatric illness (12.0% vs. 9.0%), and >3 other prescribed
medications (29.3% vs. 22.3%; Table 6).

Table 6: Singleton live-birth pregnancies in Quebec Pregnancy Cohort (1998-2015;
N=224,876), selected covariates by first-trimester antiemetic exposure.

1st trimester antiemetic (%)

None Any
Covariate (N=179,106)  (N=45,770) StdDiff

Demographic

age >35 years 15.6 13.4 0.06

social assistance 21.9 28.2 0.14
Maternal comorbidity

psychiatric illness 9.0 12.0 0.10
Health service use

>3 other prescribed medications 22.3 29.3 0.16

SOURCE: Bérard 2019 [4], Table 1.
ABBREVIATION: StdDiff — standardized difference calculated by DEPI according to Austin
2011 [8], p. 412.

3.2.1.4.3 MCM and other outcomes

Bérard 2019 [4] identified one or more MCMs in 3,962 of 45,770 (8.7%) and 14,402 of 179,106
(8.0%) singleton live births with and without in utero first-trimester exposure to any antiemetic
(doxylamine-pyridoxine, metoclopramide, or ondansetron), respectively. Bérard 2019 [4]
identified one or more MCMs in 3,945 of 45,623 (8.7%), 105 of 958 (11.0%) and 2 of 31 (6.5%)
singleton live births with in utero first-trimester exposure to doxylamine-pyridoxine,
metoclopramide, or ondansetron, respectively. A main GEE model estimated covariate-adjusted
association with MCM at OR 1.07 (95% confidence interval, CI, 1.03-1.11) and OR 1.27 (95%
CI 1.03-1.57) for in utero first-trimester doxylamine-pyridoxine and metoclopramide,
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respectively. Other covariates with moderately strong association (adjusted OR >1.20) with
MCM included prescription folate (OR 1.68, 95% 1.19-2.37), diabetes (OR 1.38, 95% CI 1.22-
1.57), epilepsy (OR 1.42, 95% CI 1.16-1.74), tobacco use disorder (OR 1.29, 95% CI 1.16-1.51),
and obstetric care for index pregnancy (OR 1.21, 95% CI 1.17-1.25).

Except for frequency of prematurity (gestational age <37 weeks, 7.0% Vs. 6.7% for any
antiemetic VS. no antiemetics), results appeared similar for other non-MCM outcomes in
singleton live-birth pregnancies with and without first-trimester antiemetic exposure (overall,
mean gestational age 38.9 weeks, mean birth weight 3,350 g, 5.1% with birth weight <2,500 g,
and newborn sex 51.3% male).

3.2.1.4.4 MCM by organ system

Bérard 2019 [4] presented (as manuscript Table 3) results for MCM overall and nine categories
of MCM (Table 7). Notable associations included spina bifida with doxylamine-pyridoxine
(covariate-adjusted OR 1.87, 95% CI 1.11-3.14) and genital organ system MCM with
metoclopramide (covariate-adjusted OR 2.26, 95% CI 1.14-4.48).

Table 7: Major Congenital Malformation (MCM, any and organ-specific) in singleton live births from
Quebec Pregnancy Cohort (1998-2015, N=224,845), by in utero first-trimester antiemetic exposure.

First-trimester antiemetic Covariate-adjusted association

doxylamine-  metoclo- with MCM
none pyridoxine pramide doxylamine- metoclopra-
(N=179,106) (N=45,598) (N=939) pyridoxine mide
MCM Category n % n % n % | OR(95% CI) | OR (95% CI)
Any MCM 14,402 8.04 | 3,945 8.65 103 10.97 1.07 (1.03-1.11) 1.26 (1.02-1.56)
Nervous system 665 0.37 225 0.49 7 0.75/1.25(1.06-1.47) | 1.26 (0.56-2.87)
Spina bifida 45 0.03 231 0.05 1 0.11 1.87(1.11-3.14)|2.05 (0.23-17.9)
Eye, ear, face and neck 578 0.32 147 0.32 3 0.32/1.02 (0.84-1.22) | 0.98 (0.31-3.16)
Circulatory system 3,552 1.98 972 2.13 300 3.19 1.02 (0.95-1.11)|1.39 (0.96-2.02)
Respiratory system 7551 0.42 219| 0.48 7/ 0.75 1.07 (0.91-1.25)| 1.29 (0.57-2.91)
Digestive system 1,210 0.68 369 0.81 11 1.17 1.12 (0.99-1.26) | 1.36 (0.71-2.59)
Genital organ system 930 0.52 232| 0.51 10/ 1.06 0.98 (0.84-1.14)|2.26 (1.14-4.48)
Urinary system 1,719/ 0.96 433 0.95 8 0.85 1.02(0.92-1.14)0.95 (0.47-1.92)

Musculoskeletal system | 6,393 3.57 @ 1,735 3.80 39| 4.15 1.08 (1.02-1.14) 1.09 (0.78-1.52)

SOURCE: Bérard 2019 [4], Table 3.

FOOTNOTE: Analyses summarized in this table excluded 31 singleton live births with in utero first-trimester
exposure to ondansetron. Bérard 2019 [4] presumably determined each organ-system-specific odds ratio by
separate GEE models with an organ-specific MCM response of present vS. absent. Table 5 shows ICD codes for
organ-system-specific MCMs (spina bifida codes not available in Bérard 2019 [4]).

3.2.1.4.5 Conclusions

Conducting a study in Quebec, Bérard 2019 [4] concluded by finding statistically significant
MCM associations with first-trimester exposure to doxylamine-pyridoxine and metoclopramide.
Bérard 2019 [4] indicated that these results, though “consistent with other published studies,”
required “replications in further investigations™ (p. 47).
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3.2.2 Matok 2009

Matok 2009 [5] conducted a retrospective cohort study by linking electronic healthcare data for
Clalit Health Services (a Health Maintenance Organization, HMO, serving southern Israel) and
Soroka Medical Center (a major hospital in Beer-Sheva, Israel). The HMO data source provided
information about drug use during pregnancy. Two hospital databases provided information
about maternal health and MCM in liveborn and stillborn infants. One hospital database
(Demog-ICDY) aggregated diagnosis codes from hospitalization records (maternal delivery
records and linked hospital records for newborns). A second hospital database (serving the
Department of Obstetrics and Gynecology) provided data about ethnicity (Jewish or Bedouin),
smoking status during pregnancy, pregnancy history (parity), maternal health during pregnancy,
gestational age at delivery (the number of days since last menstrual period), perinatal death, and
infant birth weight.

Matok 2009 [5] restricted analysis to 81,703 singleton liveborn or stillborn infants delivered
between January 1998 and March 2007 at the Soroka Medical Center to 15-49-year-old mothers
living in the Beer-Sheva district and enrolled in Clalit Health Services. With exposure defined
by prescriptions dispensed to mothers during the 13" week of gestation or earlier in pregnancy,
Matok 2009 [5] identified 3,458 (4.2% of 81,703) infants with in utero exposure to
metoclopramide. With MCM defined by ICD-9 diagnosis codes in infant hospital discharge
records,® Matok 2009 [5] identified MCM in 182 (5.3% of 3,458) and 3,834 (4.9% of 78,245)
infants with and without in utero first-trimester exposure to metoclopramide, respectively
(adjusted OR 1.04, 95% CI 0.89-1.21).

Matok 2009 [5] identified MCM of genital organs in 12 and 321 infants with and without in
utero first-trimester exposure to metoclopramide, respectively (adjusted OR 0.83, 95% CI 0.47-
1.48; Table 8).

Table 8: Singleton liveborn or stillborn infants from Beer-Sheva district of
Israel, number (n) with Major Congenital Malformation (MCM) and MCM
birth prevalence (P, per 1000 births; January 1998 — March 2007, N=81,703),
by MCM category and in utero first-trimester exposure to metoclopramide.
Exposure to

Metoclopramide
Yes No
Major Congenital Malformation N=3,458 @ N=78,245
(MCM) Category ICD9  n P n P
Anencephaly 740 3,09 8] 0.1
Spina bifida 741 2106 46| 0.6
Other anomaly of the nervous system 742 241 69 439 | 5.6

¢ Definition for MCM as “developed by the Metropolitan Atlanta Congenital Defects Program of the Centers for
Disease Control and Prevention” with “chromosomal diseases” (ICD-9 758) excluded. Matok 2009 [5], p. 2530.

" Adjusted by logistic regression for maternal age, ethnic group, maternal diabetes, maternal smoking, and parity.
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Exposure to

Metoclopramide
Yes No
Major Congenital Malformation N=3,458 | N=78,245
(MCM) Category ICD9  n P n P
Anomalies of the eye 743 50 141 721 09
Anomalies of the ear, face, and neck 744 0 0.0 51 0.1

Bulbus cordis anomalies and anomalies

of cardiac septal closure 743 4711361 909 11.6
Other anomalies of the heart 746 19 55 530 | 6.8

Other anomalies of the circulatory 747 12 35 213 27

system

Anomalies of the respiratory system 748 13 3.8, 223 29
Cleft palate and lip 749 4 12104 13
Other anomalies of the upper alimentary 750 309 94 12
tract

Other anomalies of the digestive system 751 8| 23214 27
Genital anomalies 752 12 35 321 | 4.1
Anomalies of the urinary system 753 10 29 272 35
Musculoskeletal deformities 754 35110.1 604 | 7.7
Other anomalies of the limbs 755 41 12107 14
Other musculoskeletal anomalies 756 17 49 468 | 6.0
Anomaly of the integument 757 0 0.0 6 0.1

SOURCE: Matok 2009 [5], Web Table 1.

3.2.3 Pasternak 2013

Pasternak 2013 [6] conducted a retrospective cohort study in linked population-based registers
for Denmark (Central Person Register, Statistics Denmark, National Prescription Registry,
Medical Birth Register, and National Patient Register). After excluding infants with birth
defects attributable to chromosomal aberrations or other possible etiology, Pasternak 2013 [6]

i Diagnoses (ICD-10) excluding infants from MCM analysis: chromosomal aberrations (D82.1, Q90-99), genetic
syndromes (Q44.7B, Q61.9A, Q75.1, Q75.4,Q77.1, Q77.2, Q78.0, Q79.6, Q85, Q87), malformation syndromes
(Q86), or certain congenital virus infections (P35.0, P35.1, P35.2, P37.1).

14

Reference ID: 4628360



identified 879,235 singleton live-birth infants (with plausible information for gestational age)
delivered between January 1997 and March 2011 by mothers without pre-pregnancy (6-month-
lookback) history of cancer or pre-pregnancy (1-month-lookback) exposure to metoclopramide.
With metoclopramide exposure defined by prescriptions dispensed to mothers during the 12"
week of gestation or earlier in pregnancy, Pasternak 2013 [6] identified 28,505 (3.2% of
879,235) infants with in utero exposure to metoclopramide. Pasternak 2013 [6] identified
MCM by ICD-10 diagnosis codes in National Patient Register records for infants up to one year
of age.)

Analyses for MCM included 28,486 of 28,505 (99.93%) singleton liveborn infants from
pregnancies with first-trimester exposure to metoclopramide and 113,698 (4:1 matched)
singleton liveborn infants from pregnancies without first-trimester exposure to metoclopramide.
Baseline factors used for matching included maternal age (5-year strata) on pregnancy start date
(first day of last menstrual period), calendar year on pregnancy start date, and propensity score
(nearest-neighbor match within 0.2 standard deviation units on logit scale). The propensity score
model used logistic regression to estimate the probability of first-trimester metoclopramide
exposure in the base population of 879,235 infants eligible for MCM analysis. The propensity
score model included (1) maternal demographic factors (age at pregnancy onset, place of birth,
county of residence, marital status, education level, calendar year of delivery, and gross
household income), (2) pregnancy history variables (parity, previous pregnancy with congenital
malformation, and smoking status during current pregnancy), (3) baseline medical history of
diabetes mellitus (identified by pre-pregnancy diagnosis and pharmacy codes), (4) baseline drug
use (pre-pregnancy use with 3-month lookback for proton-pump inhibitor/histamine-2 receptor
blocker, nonsteroidal anti-inflammatory drug, antimigraine drug, and drugs possibly used to
prepare for in vitro fertilization), (5) health care utilization variables (number of hospitalizations
in the year before pregnancy, number of outpatient hospital contacts in the year before
pregnancy, and number of prescription drugs used in the six months before pregnancy, and (6)
fifteen 2-way interactions involving the six maternal demographic factors.*

Pasternak 2013 [6] used logistic regression in matched cohort to estimate the prevalence odds of
MCM in infants exposed Vs. infants not exposed prenatally to metoclopramide in the first
trimester. This final logistic regression included statistical controls for (1) maternal first-
trimester hospitalization with hyperemesis gravidarum, nausea, or vomiting (ICD-10 O21, R11)
and (2) maternal first-trimester use of non-metoclopramide antiemetic (antihistamine,
ondansetron, scopolamine, or domperidone).

i 1CD-10 code algorithm for MCM (European Surveillance of Congenital Anomalies classification system
modified by excluding codes for minor congenital anomalies): Nervous system (Q00-Q07), Eye (Q10-Q15,
excluding Q10.1-Q10.3, Q10.5, Q13.5), Ear, face and neck (Q16-Q18, excluding Q17.0-Q17.5, Q17.9, Q18.0-
Q18.2,Q18.4-Q18.7, Q18.9), Congenital heart defects (Q20-Q26, excluding Q21.1C, Q25.0), Respiratory (Q30-
34, excluding Q31.4, Q31.5, Q32.0, Q33.1), Orofacial clefts (Q35-3), Digestive system (Q38-45, Q79.0,
excluding Q38.1, Q38.2, Q38.5, Q40.0, Q40.1, Q43.0), Abdominal wall defects (Q79.2, Q79.3, Q79.5), Urinary
(Q60-64, Q79.4, excluding Q61.0, Q62.7, Q63.3), Genital (Q50-52, Q54-56, excluding Q52.3, Q52.5, Q55.2F),
Limb (Q66-74, excluding Q66.2-Q66.9, Q67.0-Q67.8, Q68.0, Q68.2A, Q68.3-Q68.5, Q74.0G), Other (Q75.0,
Q77,Q78.0, Q78.2-Q78.8, Q79.8, Q80-82, Q89.3, Q89.4, excluding Q82.5, Q82.80).

For codes used to specify variables for propensity score models, see Pasternak 2013 [6], eTable 3.
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Matched cohorts appeared well balanced (standardized difference <0.10) on propensity-score
variables used for MCM analysis (Pasternak 2013 [6], eFigure). Pasternak 2013 [6] estimated
maternal first-trimester exposure to a non-metoclopramide antiemetic at 3.2% and 0.3% in
matched metoclopramide exposed and unexposed cohorts, respectively. Age-, calendar-year-,
and propensity-score-matched analysis identified MCM in 721 of 28,486 (2.53%) and 3,024 of
113,698 (2.66%) singleton liveborn infants from first-trimester metoclopramide exposed and
unexposed pregnancy, respectively (adjusted OR 0.93, 95% CI 0.86-1.02).!

Pasternak 2013 [6] separately assessed metoclopramide-associated risks for 20 pre-specified
MCM categories. Two MCM categories showed possibly elevated metoclopramide-associated
risk (adjusted OR >1.20), (1) coarctation of aorta (adjusted OR 1.28, 95% CI 0.70-2.35) and (2)
congenital skin disorders (adjusted OR 1.32, 95% CI 0.68-2.54). Pasternak 2013 [6] assessed
risk for one specific genital organ defect, hypospadias in boys (adjusted OR 0.84, 95% CI 0.63-
1.12).

4 DISCUSSION

Responding to a request from DPMH, OPE assessed medical literature and adverse event reports
for evidence of MCM as a consequence of prenatal exposure to metoclopramide. DEPI assessed
three published reports from observational studies of pregnancy and infant outcomes after
pregnancy exposure to metoclopramide [4, 5, 6]. DEPI restricted attention to the infant outcome
of MCM after in utero first-trimester exposure to metoclopramide with focus on Bérard 2019
[4], the only study reporting statistically significant association between metoclopramide and
MCM. DPV restricted attention to postmarketing cases of MCM in the FAERS database with
maternal metoclopramide exposure during pregnancy.

4.1 DEPI DISCUSSION OF LITERATURE

Table 9 summarizes the three observational studies selected by DPMH for DEPI review. Each
study used electronic healthcare data to identify pregnancy cohorts, metoclopramide exposure,
and MCM. One study (Matok 2009 [5]) assessed MCM in singleton liveborn or stillborn
infants, whereas the other two studies assessed MCM in singleton liveborn infants.™ Each study
used data sources covering well defined source populations, (1) Quebec residents with publicly
available prescription drug coverage (Bérard 2019 [4]), (2) residents of Beer-Sheva (Israel) with
health coverage through Clalit Health Services (Matok 2009 [5]), and (3) residents of Denmark
(Pasternak 2013 [6]).

Adjusted for (1) maternal first-trimester hospitalization with hyperemesis gravidarum, nausea, or vomiting (ICD-
10 (ICD-10 021, R11) and (2) maternal first-trimester use of non-metoclopramide antiemetic (antihistamine,
ondansetron, scopolamine, or domperidone).

™ Pasternak 2013 [6] presented results from a sensitivity analysis that assessed MCM in induced abortions and
stillbirths in addition to singleton live births.
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Table 9: Three observational studies of first-trimester pregnancy exposure to metoclopramide and Major
Congenital Malformation (MCM).

Matok 2009 [5] Pasternak 2013 [6] Bérard 2019 [4]

Location Israel Denmark Quebec
Time Period 1998-2007 1997-2011 1998-2015
Metoclopramide exposed, N 3,458 28,486 958
MCM in exposed, n (%) 182 (5.3%) 721 (2.5%) 105 (11.0%)
Adjusted OR (95% CI) 1.04 (0.89-1.21) 0.93 (0.86-1.02) 1.27 (1.03-1.57)

ABBREVIATION: OR — odds ratio; CI — confidence interval

Each study used diagnosis codes in electronic healthcare databases to identify infants with
MCM, though studies ascertained MCM over different time periods after birth, (1) up to six
months after birth (Bérard 2019 [4]), (2) hospital birth record only (Matok 2009 [5]), and (3) up
to one year after birth (Pasternak 2013 [6]). Timeframes for ascertaining MCM might impact
study power or estimates of MCM incidence (particularly for less severe MCMs that become
clinically more apparent months after birth), but not necessarily study-specific estimates of
MCM relative risk.

Blais 2013 [9] assessed the accuracy of congenital malformation codes in the RAMQ and
MedEcho databases for Quebec. Blais 2013 [9] oversampled infants delivered to mothers with
asthma and infants with codes for facial cleft, cardiac, or limb malformation. Medical archivists
and research nurses at 18 hospitals abstracted information from medical charts for 289 infants
delivered alive between 1990 and 2002 with one or more MCM codes in RAMQ or MedEcho.
Blinded to RAMQ/MedEcho data, a teratologist assessed these medical chart abstracts to find
one or more MCMs in 214 infants (positive predictive value, PPV, 74.0%, 95% CI 68.7% —
78.8%)."

As shown in Table 9, estimates for MCM birth prevalence in metoclopramide-exposed infants
varied widely, 2.5%, 5.3%, and 11.0% for Denmark (Pasternak 2013 [6]), Israel (Matok 2009
[5]), and Quebec (Bérard 2019 [4]), respectively. Explanations for this variability might include
(1) variable MCM risk in the source (background) population and (2) MCM ascertainment by
methods with dissimilar PPV. However, the high MCM risk estimated in Quebec by Bérard
2019 [4] differs substantially from the 2 to 4% estimate typically presented in FDA labels for the
prevalence of major birth defects in “clinically recognized pregnancies” for the U.S. general
population.® The distinctly high MCM live birth prevalence estimated by Bérard 2019 [4]
might indicate MCM physician practice or coding standards peculiar to Quebec.

Of concern, MCM physician practice or coding standards for Quebec might vary by geographic
region. Zhao 2015 [10] used 1998-2008 QPC data to estimate MCM live birth prevalence in
each of 17 administrative regions for Quebec. Zhao 2015 [10] assessed codes in RAMQ and
MedEcho infant records up to one year of age and defined MCM by requiring >2 diagnosis codes

" PPV and 95% CI (pooling infants of mothers with and without asthma) calculated by DEPI using OpenEpi (Dean
AG, Sullivan KM, Soe MM. OpenEpi: Open Source Epidemiologic Statistics for Public Health, Version.
www.OpenEpi.com, updated 2013/04/06, accessed 2020/04/23.)

° Prescribing Information for REGLAN®, op. cit.
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in the same MCM category. MCM live birth prevalence (3.7% for Quebec overall) varied from
1.3% in Outaouais to 4.8% in Lanaudiére. Results reported by Zhao 2015 [10] suggest that
geographic differences might confound associations observed between metoclopramide and
MCM in Quebec overall. Of note, Bérard 2019 [4] presented results from analyses with no
apparent design or statistical control for geographic region.

Bérard 2019 [4] describes metoclopramide as second-line treatment (after doxylamine-
pyridoxine) in Quebec for nausea and vomiting in early pregnancy. Bérard 2019 [4] estimated
the prevalence of first-trimester metoclopramide use at only 0.4% (for pregnancy ending in live
birth between 1998 and 2015). By comparison, Matok 2009 [5] estimated the prevalence of
first-trimester metoclopramide use in Israel at 4.2% (for pregnancy ending in stillbirth or live
birth between 1998-2007). Pasternak 2013 [6] estimated the prevalence of first-trimester
metoclopramide use in Demark at 3.2% (for pregnancy ending in live birth between 1997 and
2011). Of concern, first-trimester metoclopramide use increased 11-fold in Quebec between
1998 and 2015. Therefore, temporal differences might confound associations observed in
Quebec between metoclopramide and MCM overall. Of note, Bérard 2019 [4] presented results
from analyses with no apparent design or statistical control for calendar time.

Bérard 2019 [4] used a convenient statistical method (potential confounders entered as
covariates in GEE models) to control for non-metoclopramide antiemetics (doxylamine-
pyridoxine and ondansetron) during early pregnancy and other covariates listed in Section
3.2.1.3.5 (above). Pasternak 2013 [6] used an arguably preferred, if not superior method for
covariate control (propensity-score matched design). Of note, Pasternak 2013 [6] implemented
design controls for both calendar time (direct matching on calendar year at beginning of
pregnancy) and geographic location (matching on country of residence through a propensity
score). As mentioned above, Bérard 2019 [4] presented results from analyses with no apparent
control for calendar time or geographic location.

Each study estimated association between first-trimester metoclopramide and MCM with
statistical uncertainty. Testing without correcting for multiplicity might explain the statistically
significant association reported by Bérard 2019 [4] between first-trimester metoclopramide and
genital organ MCM (adjusted OR 2.26, 95% CI 1.14-4.48). By comparison, Matok 2009 [5]
estimated association between first-trimester metoclopramide and genital organ MCM with
adjusted OR 0.83, 95% CI 0.47-1.48. Pasternak 2013 [6] assessed hypospadias in boys as the
only genital organ MCM frequent enough for reliable analysis. Pasternak 2013 [6] estimated
association between first-trimester metoclopramide and hypospadias with adjusted OR 0.84, 95%
CI10.63-1.12.

OPE is aware of an effort directed by DPMH to obtain more information about Bérard 2019 [4]
through direct communication with the study investigators. If the investigators respond to these
efforts, OPE might subsequently amend conclusions and recommendations shown below.

4.2 DPV DISCUSSION OF POSTMARKETING CASES IN THE FAERS DATABASE

To complement DEPI’s analysis of the literature, DPV assembled a high-level overview of 35
postmarketing cases of MCM in the FAERS database with maternal metoclopramide exposure
during pregnancy. Because the signal of MCM was identified in the Bérard 2019 [4] study and
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the limited nature of spontaneous adverse event reports, we did not adjudicate reports for causal
association with metoclopramide.

DPV’s assessment of risk factors and trends among cases in the FAERS database of MCM with
maternal metoclopramide exposure during pregnancy was largely limited by lack of information
included in the cases. Most cases did not consistently report the information needed to assess for
patterns, such as gestational age at metoclopramide initiation (77 percent not reported),
prescribed metoclopramide dose (71 percent not reported) or prescribing instructions (71 percent
not reported), maternal substance or prenatal vitamin use (69 percent not reported), or family
history of congenital malformation or chromosomal defect (94 percent not reported). Maternal
alcohol or tobacco use during pregnancy is associated with congenital malformations; however,
most cases in the FAERS database did not report whether there was maternal alcohol or tobacco
use. Of the 35 cases, 30 reported concomitant prescription drug use during pregnancy; 21 of
these reported use of prescription drug classes that have been associated with congenital
malformations. Therefore, it is possible that some cases had an alternate etiology for the
malformation. The most frequently described MCMs in the case series mirror those commonly
reported in birth defect surveillance programs; we were unable to identify a pattern specific to
fetuses with transplacental metoclopramide exposure.

5 CONCLUSIONS

Missing controls for geographic location and calendar time might explain the anomalous
association observed by Bérard 2019 [4] between in utero first-trimester exposure to
metoclopramide and MCM in singleton liveborn infants. Statistical variability without
adjustments for multiple testing might explain the strong association reported by Bérard 2019
[4] between In utero first-trimester exposure to metoclopramide and genital organ MCM in
singleton liveborn infants. Pasternak 2013 [6] used methods for covariate control superior to
Bérard 2019 [4].

We identified FAERS cases of MCM with maternal metoclopramide exposure during pregnancy;
however, we cannot exclude the role of other factors such as genetics or concomitant substance
exposures in the development of malformations. DPV’s assessment of risk factors and trend
among cases in the FAERS database of MCM with maternal metoclopramide exposure during
pregnancy was largely limited by lack of information included in the cases.

6 RECOMMENDATIONS

Any presentation of possible metoclopramide-associated MCM risk should balance questionable
results from Quebec (Bérard 2019 [4]) against perhaps more credible results from Denmark
(Pasternak 2013 [6]). FDA might ask the Bérard 2019 [4] investigators about (1) Health
Canada’s reason for requesting a study of MCM and antiemetics during pregnancy and (2) the
availability of a study protocol or statistical analysis plan for Bérard 2019 [4].

DPV recommends no additional labeling from postmarketing cases in the FAERS database.
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8 APPENDICES
8.1 APPENDIX A. FDA ADVERSE EVENT REPORTING SYSTEM (FAERS)

The FDA Adverse Event Reporting System (FAERS) is a database that contains information on
adverse event and medication error reports submitted to FDA. The database is designed to
support FDA's postmarketing safety surveillance program for drug and therapeutic biological
products. The informatic structure of the database adheres to the international safety reporting
guidance issued by the International Council on Harmonisation. Adverse events and medication
errors are coded to terms in the Medical Dictionary for Regulatory Activities (MedDRA)
terminology. The suspect products are coded to valid tradenames or active ingredients in the
FAERS Product Dictionary.

FAERS data have limitations. First, there is no certainty that the reported event was actually due
to the product. FDA does not require that a causal relationship between a product and event be
proven, and reports do not always contain enough detail to properly evaluate an event. Further,
FDA does not receive reports for every adverse event or medication error that occurs with a
product. Many factors can influence whether or not an event will be reported, such as the time a
product has been marketed and publicity about an event. Therefore, FAERS data cannot be used
to calculate the incidence of an adverse event or medication error in the U.S. population.
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8.2 APPENDIX B. FAERS LINE LISTING FOR MAJOR CONGENITAL MALFORMATION WITH MATERNAL METOCLOPRAMIDE

EXPOSURE DURING PREGNANCY CASE SERIES
Initial FDA FAERS Version | Manufacturer Control # Report Type Age Sex Country | Serious
Received Date Case # # (years) Derived | Outcome(s)”

1 2/19/2002 3765642 5 HQO0633311FEB2002 Expedited (15-Day) | -.56 NULL USA CA,0T

2 5/4/2010 7376433 1 US-WATSON-2010-05634 Expedited (15-Day) | -.03 MALE USA CA

3 NL-ASTRAZENECA- . CA
8/22/2014 10402757 1 2014SE59990 Expedited (15-Day) | 0 MALE NLD

4 12/31/2019 17218036 1 DE-TEVA-2019-DE-1159785 | Expedited (15-Day) | 0 FEMALE | DEU oT

5 5/29/2018 14948464 2 FR-TEVA-2018-FR-898862 Expedited (15-Day) | 0 MALE FRA CA.DE,OT

6 3/19/2010 7325707 2 5(1){1' (‘?SSIETI%‘?;ENECA' Expedited (15-Day) | 0 FEMALE | FRA CAHO,0T

7 11/20/2014 10595374 4 DE-JNJFOC-20141105075 Expedited (15-Day) | .00274 | MALE DEU CA

8 10/30/2014 10555454 1 DE-TEVA-517197GER Expedited (15-Day) | .00274 | MALE DEU CA,OT

9 FR-009507513- . CA
7/8/2017 13733969 1 L 706FRA009602 Expedited (15-Day) | .00274 | FEMALE | FRA

10 | 4/30/2010 7371492 2 US-TEVA-232004USA Expedited (15-Day) | .05 MALE USA CA

11 | 3/23/2012 8474981 2 CA-FRI-1000029281 Expedited (15-Day) | 24 NULL CAN CA,0T

12 | 12/6/2004 5691915 1 Direct 31 FEMALE | USA CA,HO,LT

13 | 2/3/2003 3900446 3 200214592FR Expedited (15-Day) | 34 FEMALE | FRA CA,DS

14 | 5/19/2011 7952389 2 NO-TEVA-281555ISR Expedited (15-Day) | 35 NULL NOR CA

15 A102418 . UNKNO CA,DE,DS,
2/13/2001 3609445 1 Expedited (15-Day) WN BEL HO.OT

16 | 5/7/2013 9275764 6 US-JNJFOC-20130502650 Expedited (15-Day) MALE USA CA

17 BR-BRISTOL-MYERS CA
1/6/2016 11890902 1 SQUIBB COMPANY- Expedited (15-Day) FEMALE | BRA

15212319

18 BR-BRISTOL-MYERS CA

1/13/2016 11912794 1 SQUIBB COMPANY- Expedited (15-Day) MALE BRA
15212228

19 | 3/20/2013 9173341 4 US-JNJFOC-20130310413 Expedited (15-Day) MALE USA HO

20 | 2/28/2013 9129045 3 US-INJFOC-20130215752 Expedited (15-Day) FEMALE | USA CA

21 | 3/19/2013 9170541 5 US-JNJFOC-20130310451 Expedited (15-Day) MALE USA CA,HO

22 FR-ASTRAZENECA- ) CA
9/2/2014 10425387 1 2014SE64789 Expedited (15-Day) MALE FRA

23 US-009507513- . CA
2/14/2020 17417256 1 2002USA004977 Expedited (15-Day) MALE USA
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Initial FDA FAERS Version | Manufacturer Control # Report Type Age Sex Country | Serious
Received Date Case # # (years) Derived | Outcome(s)”
24| 452012 8496187 1 %9%)??2 SMITHKLINE- | g e dited (15-Day) NULL | CAN fﬁﬁ’sﬁo’
25 | 6/20/2013 9357274 1 DE-JNJFOC-20130601905 Expedited (15-Day) MALE DEU CA,HO
26 DE-IPCA LABORATORIES CA,LT
6/21/2018 15041765 1 LIMITED-IPC-2018-DE- Expedited (15-Day) NULL DEU
001301
27 DE-IPCA LABORATORIES CA,HO
6/21/2018 15041774 1 LIMITED-IPC-2018-DE- Expedited (15-Day) NULL DEU
001302
28 DE-IPCA LABORATORIES CA,HO,LT
6/21/2018 15041798 1 LIMITED-IPC-2018-DE- Expedited (15-Day) NULL DEU
001303
29 | 9/3/2019 16766846 3 DE-IBIGEN-2019.07171 Expedited (15-Day) MALE DEU CA,OT
30 | 4/25/2008 6877334 1 100#03#2008-02154 Expedited (15-Day) NULL GBR CA,DE,OT
31 | 3/11/2011 7852256 1 PHHY20111T18839 Expedited (15-Day) NULL ITA CA,OT
32 | 5/2/2018 14838405 1 PHEH2018US015995 Expedited (15-Day) NULL USA CA
331 10/25/1996 5466200 | 1 8962810125 Expedited (15-Day) YO usa |1
34 | 10/30/2015 11687080 | 1 PHHY2015US140814 Expedited (15-Day) FEMALE | USA CA
35 [ 3/30/2004 4121352 1 B0326031A Expedited (15-Day) MALE USA CA,0OT
Abbreviations: CA, congenital anomaly; DE, death; DS, disability; HO, hospitalization; LT, life-threatening; OT, other medically significant; RI, required intervention
*As per 21 CFR 314.80, the regulatory definition of serious is any adverse drug experience occurring at any dose that results in any of the following outcomes: Death, a life-threatening adverse drug
experience, inpatient hospitalization or prolongation of existing hospitalization, a persistent or significant disability/incapacity, or a congenital anomaly/birth defect, and other serious important
medical events. A case can have more than one serious outcome.
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8.3 APPENDIX C. TABULAR SUMMARY OF BERARD 2019

Design Feature

Description

1.1 Objectives/Aims/Scope

Quantify association between first-trimester pregnancy
use of antiemetics and live birth with major congenital
malformation (MCM)

1.2.1 Design for the Primary Analysis

1.2.1.1 Type

Cohort

1.2.1.2 Data Source

Quebec Pregnancy Cohort

1.2.1.3 Time Period

1998-2015

1.2.1.4 Criterion (Selection) Standards

Criteria for selection included:

e >12 months continuous prescription drug coverage
before first day of pregnancy (1DG)

e Continuous prescription drug coverage throughout
pregnancy

e Pregnancy with singleton live birth
e No fetotoxic medications during first trimester
e No newborn diagnoses of chromosomal abnormality

e No isolated minor malformations (in absence of
MCM)

1.2.1.5 Protected Health Information

Study approved by the Sainte-Justine’s Hospital Ethics
Committee

1.2.2 Setting

Permanent residents of Quebec with drug coverage
through Quebec Prescription Drug Insurance Plan

1.2.3 Exposure/Intervention

>1 prescription dispensed during 1* trimester (LMP to
98™ day of pregnancy) for an antiemetic (doxylamine-
pyridoxine, metoclopramide, or ondansetron)

1.2.4 Outcome(s)

MCM identified “in the first 6 months of life” by
ICD-9 or ICD-10 code in insurance (RAMQ) or
hospital (MedEcho) database

1.2.5 Covariates

Covariates included in statistical models:

e Sociodemographic — maternal age, social assistance,
and urban residence

Reference ID: 4628360
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e Maternal comorbidity — obesity, diabetes, hyperten-
sion, asthma, psychiatric illness (depression, anxiety,
or bipolar disorder), epilepsy, tobacco use disorder,
and alcohol dependence

e Use of health services — hospitalization or ER visit,
number of visits to a general practitioner, number of
visits to specialist physicians, and number of other
prescribed medications

e Pregnancy-related variables — previous pregnancy,
obstetric care for index pregnancy

e Nausea or vomiting —>1 outpatient visit with
diagnosis code for nausea or vomiting and >1
hospitalization with diagnosis code for nausea or
vomiting

e Folate — periconceptional (6 months before
pregnancy through first trimester) prescription
dispensed for high-dose folate (>5 mg/d)

1.2.6 Sample Size

N=224,876 singleton live births

1.2.7 Statistical Analyses

Odds ratios (ORs) estimated by generalized estimating
equation (GEE)

1.2.8 Study Results

Singleton live birth MCM prevalence, by first-trimester anti-
emetic exposure

None | Any D-P | MTP | OND
Live births, N 179,106 45,770/ 45,623 958 31

MCM, N 14,402, 3,962 3,945 105 2
MCM, % 8.04 8.66 8.65 10.96 6.45
Ratio REF 1.08 1.08 1.36 0.80

ABBREVIATIONS: D-P — doxylamine-pyridoxine; MTP —
metoclopramide; OND — ondansetron

ABBREVIATIONS: ER — emergency room; RAMQ — Régie de 1’assurance maladie du Québec
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8.4 APPENDIX D. DIAGNOSIS CODES FOR MINOR CONGENITAL MALFORMATION

ICD-9 Description

743.6 Congenital anomalies of eyelids, lacrimal system, and orbit
744.1 Congenital anomalies of accessory auricle

744.2 Other specified congenital anomalies of ear

744.4 Congenital branchial cleft cyst or fistula; preauricular sinus
744.8 Other specified congenital anomalies of face and neck
744.9 Unspecified congenital anomaly of face and neck

747.0 Patent ductus arteriosus

747.5 Congenital absence or hypoplasia of umbilical artery
750.0 Tongue tie

752.4 Congenital anomalies of cervix, vagina, and external female genitalia
752.5 Undescended and retractile testicle
754.6 Congenital valgus deformities of feet

755.0 Polydactyly
755.1 Syndactyly
757.2 Dermatoglyphic anomalies

757.3 Other specified congenital anomalies of skin

757.4 Specified congenital anomalies of hair

757.5 Specified congenital anomalies of nails

757.6 Specified congenital anomalies of breast

757.8 Other specified congenital anomalies of the integument
757.9 Unspecified congenital anomaly of the integument
ICD-10 Description

Q10 Congenital malformations of eyelid, lacrimal apparatus and orbit
Ql16.2 Absence of eustachian tube

Q17 Other congenital malformations of ear

Q18.0 Sinus, fistula and cyst of branchial cleft

Q18.1 Preauricular sinus and cyst

Ql18.2 Other branchial cleft malformations

Q18.4 Macrostomia

QI18.5 Microstomia

Q18.6 Macrocheilia

Q18.7 Microcheilia

Q18.8 Other specified congenital malformations of face and neck
Q18.9 Congenital malformation of face and neck, unspecified
Q25.0 Patent ductus arteriosus

Q27.0 Congenital absence and hypoplasia of umbilical artery
Q38.1 Ankyloglossia

Q51.5 Agenesis and aplasia of cervix

Q51.6 Embryonic cyst of cervix

Q52.0 Congenital absence of vagina

Q52.1 Doubling of vagina

Q52.2 Congenital rectovaginal fistula

Q523 Imperforate hymen

Q52.4 Other congenital malformations of vagina
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ICD-10
Q52.5
Q52.6
Q52.7
Q53
Q66.4
Q66.5
Q66.6
Q69
Q70
Q81
Q82
Q83
Q84
Q95.0
Q95.1
Q95.2
Q95.5
Q95.9

Reference ID: 4628360

Description
Fusion of labia
Congenital malformation of clitoris
Other and unspecified congenital malformations of vulva
Undescended and ectopic testicle
Congenital talipes calcaneovalgus
Congenital pes planus
Other congenital valgus deformities of feet
Polydactyly
Syndactyly
Epidermolysis bullosa
Other congenital malformations of skin
Congenital malformations of breast
Other congenital malformations of integument
Balanced translocation and insertion in normal individual
Chromosome inversion in normal individual
Balanced autosomal rearrangement in abnormal individual
Individual with autosomal fragile site
Balanced rearrangement and structural marker, unspecified
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Foob AND DRUG ADMINISTRATION

Center for Drug Evaluation and Research
Office of Prescription Drug Promotion

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

Memorandum
Date: April 11, 2019
To: Maureen Dewey, Regulatory Project Manager, (DGIEP)

Joette Meyer, Associate Director for Labeling, (DGIEP)

From: Meeta Patel, Pharm.D., Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

CC: Kathleen Klemm, Team Leader, OPDP
Subject: OPDP Labeling Comments for Gimoti (metoclopramide) nasal spray
NDA: 209388

This memo is in response to DGIEP labeling consult request dated June 19, 2018. Reference
is made to a Complete Response letter that was issued on April 1, 2019. Therefore, OPDP
defers comment on the proposed labeling at this time, and request that DGIEP submit a new
consult request during the subsequent review cycle. If you have any questions, please contact
Meeta Patel at (301) 796-4284 or meeta.patel@fda.hhs.gov.
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LABEL AND LABELING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA)
Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: April 7, 2020
Requesting Office or Division: Division of Gastroenterology (DG)
Application Type and Number: NDA 209388

Product Name, Dosage Form, Gimoti (metoclopramide) nasal spray, 15 mg per spray
and Strength:

Product Type: Combination Product (Drug-Device)
Rx or OTC: Prescription (Rx)
Applicant/Sponsor Name: Evoke Pharma, Inc.

FDA Received Date: December 19, 2019

OSE RCM #: 2018-1162-1

DMEPA Safety Evaluator: Sarah K. Vee, PharmD

DMEPA Team Leader (Acting):  Ashleigh Lowery, PharmD, BCCCP
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1 REASON FOR REVIEW

As part of the approval process for Gimoti (metoclopramide) nasal spray, the Division of
Gastroenterology (DG) requested that we review the proposed Gimoti prescribing
information (PI), instructions for use (IFU), container label, and carton labeling for areas of
vulnerability that may lead to medication errors.

2 REGULATORY HISTORY

NDA 209388 for metoclopramide nasal spray previously received a complete response on April
1, 2019 due to clinical pharmacology and product quality/device quality issues.?

3 MATERIALS REVIEWED

We considered the materials listed in Table 1 for this review. The Appendices provide the
methods and results for each material reviewed.

Table 1. Materials Considered for this Label and Labeling Review

Material Reviewed Appendix Section
(for Methods and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B

Human Factors Study C-N/A

ISMP Newsletters* D-N/A

FDA Adverse Event Reporting System (FAERS)* E-N/A

Other F-N/A

Labels and Labeling G

N/A=not applicable for this review
*We do not typically search FAERS or ISMP Newsletters for our label and labeling reviews
unless we are aware of medication errors through our routine postmarket safety surveillance

4 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED

Evoke Pharma submitted an NDA for Gimoti (metoclopramide) nasal spray. We reviewed the
Pl, IFU, carton labeling, and container label. We identified areas in the Gimoti PI, IFU, container
label, and carton labeling that can be improved to increase readability and prominence of
important information

5 CONCLUSION & RECOMMENDATIONS

Our evaluation of the proposed label and labeling identified areas of vulnerability that may lead
to medication errors. We provide the recommendations in section 5.1 and 5.2 below and
recommend that they are implemented prior to approval.

3 Dewey, M. FDA Communication: Complete Response for Gimoti (NDA 209388). Silver Spring (MD): FDA, CDER,
OND, DGIEP, (US): 2019 APR 01.
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5.1 RECOMMENDATIONS FOR DIVISION OF GASTROENTEROLOGY (DG)

A. Highlights of Prescribing Information
1. Dosage and Administration Section
a. The recommended dosing instructions should be expressed in number of
sprays and indicate which nostril(s) (e.g. 1 spray in one nostril only or per
nostril).
B. Full Prescribing Information
1. Dosage and Administration Section
a. The recommended dosing instructions should be expressed in number of
sprays and indicate which nostril(s) (e.g. 1 spray in one nostril only or per
nostril).
2. How Supplied/Storage and Handling Section
a. This section should be revised to include total # of sprays per bottle.
C. Instructions for Use
1. The statement “ @@ i1 the Important Information
section should be deleted. We note that an affirmative statement with respect
to the correct route of the administration already exists in this section.
Additionally, we are aware of post-marketing reports that negative statements
(e.g. do not) may have the opposite intended meaning because the word “not”
can be overlooked, and the warning may be misinterpreted as an affirmative
statement.P

5.2 RECOMMENDATIONS FOR EVOKE PHARMA, INC.
We recommend the following be implemented prior to approval of this NDA:

A. General Comments (Container Labels & Carton Labeling)
1. The place holder NDC number in all locations should be updated to reflect the
actual numerical NDC number.
2. Revise the statement “ e
" to read: “Date of first opening _/ / . Discard unused portion 4
weeks after first use” in bold font under storage information. Additionally, the
“ | | " statement will alert the users to write a complete date (month, day,
and year) on the container label and carton labeling.
B. Container Label
1. If space allows, add the net quantity statement.
C. Carton Labeling
1. The statement @@~ |ocated on the side panel
should be deleted. We note that an affirmative statement with respect to the
correct route of the administration already exists on the principle display panel.

b Institute for Safe Medication Practices. Affirmative statements (do this) may be better understood that negative
warnings (do not d0 that). ISMP Med Saf Alert Acute Care. 2010;15(16):1-3

3
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Additionally, we are aware of post-marketing reports that negative statements
(e.g.do not) may have the opposite intended meaning because the word “not”
can be overlooked, and the warning may be misinterpreted as an affirmative
statement.©

In accordance with 21 CFR 201.55 the “Usual Dose” statement should be added
to the side panel (i.e., “Recommended Dosage: See prescribing information.”).
The Drug Supply Chain Security Act (DSCSA) requires, for certain prescription
products, that the smallest saleable unit display a human-readable and machine-
readable (2D data matrix barcode) product identifier. The DSCSA guidance on
product identifiers recommends the format below for the human-readable
portion of the product identifier.

NDC: [insert NDC]

SERIAL: [insert serial number]

LOT: [insert lot number]

EXP: [insert expiration date]
We recommend that you review the draft guidance to determine if the product
identifier requirements apply to your product’s labeling. The draft guidance is
available from: https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-
drugs-gen/documents/document/ucm621044.pdf

¢ Institute for Safe Medication Practices. Affirmative statements (do this) may be better understood that negative
warnings (do not d0 that). ISMP Med Saf Alert Acute Care. 2010;15(16):1-3
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APPENDICES: METHODS & RESULTS FOR EACH MATERIALS REVIEWED
APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION

Table 2 presents relevant product information for Gimoti received on December 19, 2019 from
Evoke Pharma, Inc., and the listed drug (LD).

Table 2. Relevant Product Information for Gimoti and the Listed Drug

Product Name

Gimoti

Reglan

Initial Approval Date

N/A

1979

Active Ingredient

metoclopramide

metoclopramide

Indication

For the relief of symptoms in
adult women with acute and
recurrent diabetic
gastroparesis

Treatment of documented
gastroesophageal reflux in
adults who fail to respond to
conventional therapy. Releif of
symptoms in adults with acute
and recurrent diabetic
gastroparesis.

Route of Administration

Intranasal

Oral

Dosage Form

Nasal spray

Tablet

Strength

15 mg per spray

5 mgand 10 mg

Dose and Frequency

Administer 15 mg (1 spray), 30
minutes before each meal and
at bedtime (maximum of 60
mg per day) for 2 to (g weeks

10 mg to 15 mg four times
daily for 4 to 12 weeks.
Maximum recommended daily
dosage is 60 mg.

How Supplied

Suppliedasa 2% mg/mL

solution of metoclopramide in
10 mL Type 1 amber glass
bottle fitted with a metered
spray pump attachment, a
protective cap, and a safety
clip

Bottle of 100 tablets

Storage

(b) (4)

Store at controlled room
temperature, between 20°C
and 25°C (68°F and 77°F)

Container Closure

Type 1 amber glass bottle
fitted with a metered spray
pump attachment, a protective
cap, and a safety clip

N/A
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APPENDIX B. PREVIOUS DMEPA REVIEWS

On March 4, 2020, we searched for previous DMEPA reviews relevant to this current review
using the terms, Gimoti. Our search identified one previous review® , and we considered our
previous recommendations to see if they are applicable for this current review.

APPENDIX G. LABELS AND LABELING
G.1 List of Labels and Labeling Reviewed

Using the principles of human factors and Failure Mode and Effects Analysis,® along with
postmarket medication error data, we reviewed the following Gimoti labels and labeling
submitted by Evoke Pharma, Inc..

e Container label received on December 19, 2019
e (Carton labeling received on December 19, 2019

e |nstructions for Use received on December 19, 2019, available from
WCDSESUB1\evsprodiNDA209388\0027

e Medication Guide received on December 19, 2019, available from
WCDSESUB1\evsprodiNDA209388\0027

e Prescribing Information (Image not shown) received on December 19, 2019, available
from WCDSESUB1\evsprod\NDA209388\0027

G.2  Label and Labeling Images

d Griffis (Fanari), M. Label and Labeling Review for Gimoti (NDA 209388). Silver Spring (MD): FDA, CDER, OSE,
DMEPA (US); 2018 NOV 15. RCM No.: 2018-1162.

¢ Institute for Healthcare Improvement (IHI). Failure Modes and Effects Analysis. Boston. IHI:2004.
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Reference ID: 4623886

Department of Health and Human Services

Public Health Service

Food and Drug Administration

Center for Drug Evaluation and Research

Office of Medical Policy Initiatives

Division of Medical Policy Programs

REVIEW DEFERRAL MEMORANDUM

Date:

To:

Through:

From:

Subject:

Drug Name (established
name):

Dosage Form and Route:

Application
Type/Number:

Applicant:

April 1, 2019

Dragos Roman, MD
Acting Director

Division of Gastroenterology and Inborn Error
Products (DGIEP)

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

Marcia Williams, PhD

Team Leader, Patient Labeling

Division of Medical Policy Programs (DMPP)
Kelly Jackson, PharmD

Patient Labeling Reviewer

Division of Medical Policy Programs (DMPP)

Review Deferred: Medication Guide (MG) anfd
Instructions for Use (IFU)

GIMOTI (metoclopramide)

nasal spray
NDA 209388

Evoke Pharma, Inc.
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INTRODUCTION

On May 30, 2018, Evoke Pharma, Inc. submitted for the Agency’s review an original
New Drug Application (NDA) for GIMOTI (metoclopramide) nasal spray indicated
for acute and recurrent diabetic gastroparesis in adult women. On June 19, 2018, the
Division of Gastroenterology and Inborn Error Products (DGIEP) requested that the
Division of Medical Policy Programs (DMPP) review the Applicant’s proposed
Medication Guide (MG) and Instructions for Use (IFU)] for GIMOTI
(metoclopramide).

This memorandum documents the DMPP review deferral of the Applicant’s
proposed MG and IFU for GIMOTI (metoclopramide).

CONCLUSIONS

Due to outstanding clinical pharmacology deficiencies, DGIEP plans to issue a
Complete Response (CR) letter. Therefore, DMPP defers comment on the
Applicant’s patient labeling at this time. A final review will be performed after the
Applicant submits a complete response to the Complete Response (CR) letter. Please
send us a new consult request at such time.

Please notify us if you have any questions.
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COA Tracking ID: C2018185
NDA: 209388

| CLINICAL OUTCOME ASSESSMENT (COA) CONSULT REVIEW |

Sponsor/Applicant: Evoke Pharma Inc.

Established Name/Trade Name: metoclopramide nasal spray/Gimoti

Indication: relief of symptoms in adult women with acute and

recurrent diabetic gastroparesis

Meeting Type/Deliverable: NDA review

Review Division: DGIEP

Clinical Reviewer/ Team Leader (TL) Anil Nayyar, MD/Juli Tomaino, MD

Review Division Project Manager: Maureen Dewey

COA Reviewer: Julia Ju, PharmD, PhD

COA TL.: Sarrit Kovacs, PhD

COA Associate Director: Elektra Papadopoulos, MD, MPH

Date Consult Request Received: 6/20/2018

Date COA Review Completed: 2/26/2019

Please check all that apply: [JRare Disease/Orphan Designation

[JPediatric

A. EXECUTIVE SUMMARY

This clinical outcome assessment (COA) consult review is related to NDA 209388 for
metoclopramide nasal spray. The proposed indication is relief of symptoms in adult women with
acute and recurrent diabetic gastroparesis.

The Applicant used the following patient-reported outcome (PRO) assessment in their
randomized, double-blind, placebo-controlled phase 3 clinical trial (METO-IN-003) in adult

women with acute and recurrent diabetic gastroparesis.

Table 1. COA Included in Study METO-IN-003

COA Name (COA Type) Concept(s) Endpoint Copy of COA
Position'

GSA_Gastroparesis Severity of gastroparesis  Primary and Appendix A

Symptom Assessment (PRO)  symptoms (nausea, Secondary

upper abdominal pain,
prolonged fullness,
bloating, and early
satiety)

This submission included a PRO evidence dossier and study synopsis. The Division consulted
COA Staff for input on the appropriateness of the GSA used in the pivotal trial METO-IN-003.

! Please see Section C 1.3 of this COA review for the complete endpoint hierarchy.

1

Reference ID: 48283880



COA Tracking ID: C2018185
NDA: 209388

Table 2. Fit-for-purpose assessment

COA Attribute | Attribute sufficiently established? Supported by:
Fit-for-purpose Yes Face validity (concepts/items are
(based on [ Potentially - insufficient evidence relevant, e.g., based on discussion with
available available; additional information clinical reviewer, clinician input, etc.)
evidence) is needed Content validity
1 No COA well-defined and concept able to be

accurately communicated
[1 COA is sensitive to change

[1 COA is culturally adapted and
adequately translated, if appropriate

The review concludes that the evidence submitted by the applicant is sufficient to demonstrate
that the GSA is fit-for-purpose’ to measure severity of gastroparesis symptoms in the context of
use (see Table 2). However, it is unknown what is the threshold of clinical meaningful within
patient change in GSA scores due to the limitations of the anchor scales included by the sponsor
and it is unknown whether the improvement shown in the post hoc analysis of a subgroup of
patients with GSA score >2.7 is clinically meaningful.

B. COMMENTS TO REVIEW DIVISION

No COA-related questions were submitted by the applicant. In completion of our COA review,
we have the following comments:

e Qualitative development of the GSA appears reasonable and supportive of each of
the five symptoms included (nausea, upper abdominal pain, postprandial fullness,
early satiety, and bloating).

e The assessment of GSA’s ability to detect change was not anchor-based (i.e.,
using a patient-reported global impression scale) and are not interpretable.

e [t is unknown whether the improvement shown in the post hoc analysis of a
subgroup of patients with GSA score >2.7 is clinically meaningful.

0 The submitted empirical cumulative distribution function (eCDF) curves
were not interpretable because neither anchor scales - Global Severity of
Gastroparesis Symptoms (GSGS; see Appendix B) and Change in
Gastroparesis Symptom Severity (CGSS; see Appendix C) - included in
the sponsor’s clinical trial were informative. Some items of the GSGS,
which is an investigator assessment, may not be reliable as these
gastroparesis symptoms may only be known to patients. The CGSS is a
PRO scale, however, the question asked of patients was to report the

2See Sections 5 and 6 of this COA review for more detailed information.

3 Fit-for-purpose: A conclusion that the level of validation associated with a tool is sufficient to support its context of
use. (Source: BEST (Biomarkers, Endpoints and Other Tools) Resource;
https://www.ncbi.nlm.nih.gov/books/NBK338448/)
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COA Tracking ID: C2018185
NDA: 209388

change in severity of their symptoms compared to the week before, instead
of comparing to the baseline. Therefore, it is not informative in
determining a threshold for meaningful change in GSA scores.

0 The sponsor’s cut-off in defining a “moderate and severe patients”
subgroup to be used for a post hoc analysis is not justified. Based on cut
points of the Rasch analysis locations, patients with a GSA-5 average raw
score above 2.7 appear to be rated as at least ‘severe’ as the sponsor stated
on page 18 of the Psychometric Analysis of GSA report version 3. There
is a concern of the potential for lack of generalizability since they are
selecting a threshold based on data in the current study.

o0 For future studies, we recommend selecting a population of patients that is
sufficiently symptomatic at baseline so that a treatment effect can be
assessed. In addition, qualitative research studies conducted in
development and validation of an instrument should include patients who
are sufficiently symptomatic.

0 It would be important for future studies to include appropriate global
anchor scales that have been agreed upon by FDA before initiation of the
clinical trial.

C. BACKGROUND

Previous COA Reviews:
e AT 2011-070 Miskala dated November 15, 2011 (DARRTS Reference ID: 3042751)
e AT 2016-237 IND 025512 Daniels (DARRTS Reference ID: 4034017)

Background:

Gastroparesis is a disorder of the stomach characterized by delayed gastric emptying of solid
food in the absence of mechanical obstruction of the stomach; the core signs and symptoms are
nausea, abdominal pain, postprandial fullness, bloating, vomiting, and early satiety. These
symptoms can be debilitating and negatively impact patients’ daily functioning. Symptoms are
chronic, with episodic symptom exacerbations. The prevalence of diabetic gastroparesis appears
to be higher in women than in men, for unknown reasons.

Other materials reviewed:
e PRO evidence dossier for GSA, final version dated 09/05/2017
e Psychometric Analysis of the Gastroparesis Symptom Assessment: Rasch Measurement
Theory analysis on final METO-IN-003 data Report — Version 3
e Sponsor’s IR responses dated 11/27/2018 and 12/19/2018
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COA Tracking ID: C2018185
NDA: 209388

D. CLINICAL OUTCOME ASSESSMENT REVIEW

1 CONTEXT OF USE

1.1 Clinical Trial Population

The target population that was eligible to participate in Study METO-IN-003 included non-
pregnant, non-lactating female subjects between the ages of 18 and 75 years (inclusive) with
Type 1 or Type 2 diabetes and a diagnosis of diabetic gastroparesis with confirmation of delayed
gastric emptying by GES test. In addition, subjects had to have a mean daily GSA total score of
> 1.4 and < 3.5 during the Qualification Period and the Baseline Period prior to randomization.

Reviewer’s comment(s): None.

1.2 Clinical Trial Design

Study METO-IN-003 was a multicenter, randomized, double-blind, placebo-controlled, parallel-
group study of the efficacy and safety of Gimoti 10 mg compared with placebo in adult female
subjects with diabetic gastroparesis. A total of 205 women with clinical symptoms attributed to
diabetic gastroparesis and delayed gastric emptying who met the protocol-specified entry criteria
(mean daily Gastroparesis Symptom Assessment [GSA] total score > 1.4 to < 3.5 during the
Qualification and Baseline Periods) were randomized to Gimoti 10 mg or placebo (ratio 1:1)
self-administered as a single nasal spray four times per day (approximately 30 minutes before
meals and at bedtime) for 4 weeks.

Subjects were trained on the use of an interactive voice response system (IVRS) to record the
severity of their gastroparesis symptoms on a daily basis, using the GSA, beginning with the
Qualification Period and continuing every day until their last full day on study prior to their final
visit.

Table 3 describes the clinical trial design of Study METO-IN-003.

Table 3. Clinical Trial Design for Study METO-IN-003

Trial Phase Trial Design Trial Duration Registration Intent

Phase 3 [J Single arm 4 weeks Yes
L1 Open label

Double-blind

Randomized
Placebo-/Vehicle-controlled
L1 Active comparator-controlled
[ Cross-over

(1 Multinational

L1 Non-inferiority
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Refer to the sponsor’s submitted clinical study synopsis for more details on the clinical trial
design.

Reviewer’s comment(s): None

1.3 Endpoint Position, Definition, and Assessment Schedule

Table 4 describes the placement of the COA in the endpoint hierarchy, including the endpoint
definition and assessment schedule.
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NDA: 209388
Table 4. Endpoint Position, Definition, and Assessment Schedule
Endpoint Assessment (If Concept Endpoint Assessment
Position COA, specify Definition Frequency
Name and Type)
Primary GSA (PRO) Symptom Change from Daily
severity the Baseline 0 Kl

Period to Week Weekly
4 of the 1 Monthly
Treatment [ Other:
Period in the O Assessment at cross-
mean daily 5- over or early
item GSA total discontinuation
score (nausea,
upper
abdominal pain,
prolonged
fullness,
bloating, and
carly satiety)

Secondary GSA (PRO) Symptom Changes from Daily

severity the Baseline ] Weekl

Period to Week ey
4 of the 1 Monthly
Treatment [ Other:
Period fgr the L1 Assessment at cross-
mean daily

score of each of
the 7 individual
IVRS daily
diary item
scores

Changes in
vomiting and
retching
frequencies
during the
Treatment
Period

over or early
discontinuation

Reviewer’s comment(s): Although the GSA total score includes “vomiting™ (see Section 2
[Concept(s) of Interest and Conceptual Framework]), the review division noted that the sponsor
altered the components of the GSA total score for the primary endpoint from the final protocol

(version 2.0; December 23, 2015) to version 1.1 of the SAP (June 18, 2016). More specifically,
the vomiting item was replaced by prolonged fullness based on psychometric evaluation of the

GSA. The review division noted that the sponsor justified the removal of vomiting by stating that
there were few episodes of vomiting during the trials, patients often experience nausea that does
not result in vomiting, and that reduction of nausea also reduces vomiting.
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1.4
The sponsor has proposed

COA

Reviewer’s comment(s):

Please see Appendix D and Appendix E for eCDF curves of the treatment vs. placebo
arm in ITT population and the subgroup of subjects whose baseline GSA score>2.7, respectively.

2 CONCEPT(S) OF INTEREST AND CONCEPTUAL FRAMEWORK
The concepts of interest for the GSA are summarized in Table 5.

Table 5. Concepts of Interest for GSA Included in Study METO-IN-003

COA name Concept(s)
Gastroparesis symptont assessment Severity of Gastroparesis
(GS4) (PRO) Symptoms (nausea, fullness,

bloating, abdominal pain,
vomiting)

The conceptual framework for the GSA is shown in Figure 1 below:
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Figure 1. Conceptual framework for the GSA

Concepts:

Operationalization of concepts in 5-ftem Single
Core Signs / (itemn wording and response options) 65A item
Symptoms sore
Nausea (feeling sick to your stomach as if you were going to X
Mausea vomit or thiow up) (Severity: none to very severs)
Feeal full soon after baginning to eat (Severity: nona to ve
Fullness " i ginning everty v X
early satlary and post-
prandid fullness | . Prolonged fullness (feeling of food sitting in stomach long after X
you finish eating a meal) (Severity: nene to very severe]
o B_Ioﬁti_ng » Bloating {sesing your belly get large and firm or feeling liks you X
el By need to leasen your clothes (Severity: none ta very severe)
Abdominal . Upper abdominal pain (above the navel) (Severity: none to X
Pain very severe)
How many times did you vorrit [threwing up with food or liguid coming ¥
¥ out) in the past 24 hours? [Number of times )
ngmiting I How many times did you try to vomit, but nothing came out (dry heawe X
* or retching) in the past 24 hours? (Number of fimes |

Reviewer’s comment(s): See reviewer’s comments under Section 1.3 (Endpoint Position,
Definition, and Assessment Schedule) above regarding the sponsor’s change in components
included in the GSA total score for the primary endpoint (i.e., replacing “vomiting™ with
“prolonged fullness.”” The final primary GSA total score endpoint included five symptoms:
nausea, upper abdominal pain, prolonged fullness, bloating, and early satiety.

Including the four symptoms of nausea, upper abdominal pain, prolonged fullness, and early
satiety in the GSA total score appears to be consistent with the published draft gastroparesis
guidance. The guidance mentions the importance of vomiting to be included as part of a primary
endpoint; however, the applicant stated their rationale for its exclusion. We defer to the review
division regarding whether vomiting should be taken into account to inform regulatory decision-
making.

The fifth GSA concept, bloating, is not mentioned as a core symptom of gastroparesis in the
gastroparesis guidance; however, we have had other sponsors provide rationale for its inclusion
among the symptoms that gastroparesis patients have reported to be relevant and important for
treatment (even when excluding comorbid irritable bowel syndrome [IBS] patients).

3 CLINICAL OUTCOME ASSESSMENT(S)

The GSA is a 5-item scale. The 5 items cover all five core symptoms of gastroparesis identified
in the FDA draft gastroparesis guidance document: nausea, fullness soon after beginning to eat
(early satiety), postprandial fullness, upper abdominal pain, and vomiting. The GSA also
includes an additional symptom, bloating, which were identified as important from patient
interviews. The recall period is the past 24 hours.
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Reviewer’s comment(s): See reviewer’s comments in Sections 1.3 and 2 above regarding the
applicant’s change in the GSA total score, replacing “vomiting” with ““prolonged fullness.”

4 SCORING ALGORITHM

The daily GSA score was computed as the average of 5 individual symptom scores of nausea,
early satiety, prolonged fullness, bloating, and upper abdominal pain. The GSA symptom
summary score is composed of five symptom items: GSA item 1 Nausea; GSA item 2 Feel full
soon after beginning to eat; GSA item 3 Prolonged fullness; GSA item 4 Bloating; and GSA item
5 Upper abdominal pain. Responses to GSA items 1 to 5 (none, mild, moderate, severe, very
severe) are scored 0, 1, 2, 3, 4 to represent categories of increasing severity.

A total daily score is derived by summing patients’ responses to these five items only if at least
four of the five items are completed. The GSA weekly ensemble score is created by averaging
the total daily score over seven days for a more accurate (i.e., lower standard error) score. This
weekly ensemble score can be calculated only if daily assessments are available for five days of
the period or more.

Reviewer’s comment(s): The scoring algorithm appears reasonable.

5 CONTENT VALIDITY

To date, the following information has been submitted (check all that apply):
Literature review and/or publications
Documentation of expert input
Qualitative study protocols and interview guides for focus group or patient interviews
Chronology of events for item generation, modification, and finalization (item tracking
matrix)
Qualitative study summary with evidence to support item relevance, item stems and
response options, and recall period
[] Quantitative study summary with evidence to support item retention and scoring
[] Transcripts (if available)

Table 6 documents the adequacy of the content of the COAs.

Table 6. Review of Content Validity for GSA

COA Attribute sufficiently Supported by: Location (i.e.
Attribute established page number) of
Supporting
Materials
Face Yes Literature

validity | 07 No Clinical input e.g. discussion with

clinical reviewer

Content Yes The item concepts are Section IV of GSA
validity | [J Potentially — relevant/important to target patient PRO evidence
insufficient evidence population and appropriate to the dossier, previous
COA review
9
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available; additional study design and objectives
information is The instrument is comprehensive
needed with respect to the concept (i.e., does
[ No not omit important content)

Target sample for qualitative

research is appropriate.

Studied sample for qualitative
research adequately represents the
target patient population

Instructions, item stems, recall period
(if applicable), and response options
well understood and appropriate for
the study design and objectives

Response options appropriate for the
item stems (measure the same
dimensions, such as frequency or
intensity)

Descriptive statistics (if available)
support content relevance

[ Other (see Reviewer’s comments)

Reviewer’s comment(s): Qualitative development of the GSA appears reasonable and supportive
of the content validity of each of the 5 symptoms included (nausea, upper abdominal pain,
postprandial fullness, early satiety, and bloating) in the GSA total score.

See the following previous COA reviews, during the IND phase, with extensive review of the
applicant’s research supporting the GSA’s content validity, psychometric properties and
performance:
e AT 2011-070_Miskala dated November 15, 2011 (DARRTS Reference ID: 3042751)
e AT 2016-237_IND 025512_Daniels (DARRTS Reference ID: 4034017)

6 OTHER MEASUREMENT PROPERTIES

To date, the following information has been submitted (check all that apply):
[ Literature review and/or publications
[ Quantitative analysis synopsis
[ Full quantitative analysis plan
Quantitative study summary with evidence to support reliability, construct validity, ability to
detect change and scoring

Table 7 documents the adequacy of the other measurement properties of the COAs.

10
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Table 7. Review of Other Measurement Properties for GSA

Attribute sufficiently Supported by: Location (i.e.
Attribute established page number) of
Supporting
Materials
Reliability Yes Internal consistency reliability Section F of GSA
[ Potentially — estimates in acceptable range (e.g., | evidence dossier
insufficient Cronbach’s a > 0.70)
evidence available; Test-retest reliability (or intra-rater
additional reliability) estimates in acceptable
information is range (e.g., ICC >0.70)
needed U] Inter-rater reliability estimates in
1 No acceptable range
[] Other (see Reviewer’s comments)
Construct Yes Relationship to other assessments Section F of GSA
validity (] Potentially — with similar concepts is as expected | evidence dossier
insufficient [ Relationship to other assessments
evidence available; with dissimilar concepts is as
additional expected
information is COA differentiates between
needed clinically distinct groups (i.e., known
L1 No groups validity)
LJ COA scores are related to a known
gold standard assessment of the
same concept
[ Other (see Reviewer’s comments)
Ability to | O Yes O COA can identify differences in Section F of GSA
detect change Potentially — scores over time in individuals or evidence dossier
insufficient groups who have changed with
evidence available; respect to the concept
additional Other (see Reviewer’s comments)
information is
needed
LJ No

Reviewer’s comment(s): The assessment of GSA’s ability to detect change was not anchor-based
(e.g., using a patient-reported global) and are not interpretable. The sponsor did not use groups
of patients who have changed in severity status of gastroparesis symptoms to examine whether
GSA can identify differences in scores in those patients. Instead, the sponsor only examined the
GSA score changes among screening, baseline, week 1 through week 4 and those score changes
are not informative with regard to the GSA’s ability to detect change.

7 INTERPRETATION OF SCORES

To date, the following information has been submitted:
Anchor-based analyses
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Anchor-based empirical cumulative distribution function (eCDF) curves
e¢CDF study arm curves (Treatment vs. Placebo/Active Comparator)
Anchor-based probability density function (PDF) curves

PDF study arm curves (Treatment vs. Placebo/Active Comparator)

[ Qualitative support for meaningful change (e.g., patient input)

Table 8 documents the adequacy of the score interpretability of the COAs.

Table 8. Review of Score Interpretability for GSA

COA Attribute sufficiently Supported by: Location of
Attribute established Supporting
Materials
Score (] Yes [J Appropriate global anchor scales Sponsor’s IR
Interpretability | ] potentially — were included for anchor-based response dated
insufficient analyses 12/19/2018
evidence available; | [ Threshold(s) for within-patient
additional meaningful change identified
information is (anchor-based methods)
needed L] Threshold(s) for within-patient
No meaningful change identified
(¢CDF/PDF curves)
[ Qualitative data supports
meaningful change threshold(s) (e.g.,
cognitive interviews, exit
surveys/interviews)
Other (see Reviewer’s comments)

Reviewer’s comments: No statistically significant difference was found for the primary efficacy
endpoint (change from the Baseline Period to Week 4 of the Treatment Period in the mean daily
GSA total score: 0.894 vs. 0.926; p=0.881). In a post hoc analysis performed by Evoke, Gimoti
treatment arm showed statistically significant improvement in Phase 3 patients with moderate to
severe symptoms at baseline, which included 105 of the 205 patients (51%) enrolled in the study.
In the post hoc analysis, patients receiving Gimoti also had statistically significant improvements
in nausea and upper abdominal pain, reported to be two of the most debilitating symptoms of
gastroparesis, at all four weeks. Note that no evidence on the measurement properties of the
GSA single items was generated.

To examine whether improvement in the post hoc analysis of patients with a GSA score of >2.7
was clinically meaningful, we sent the sponsor two information request (IR) letters to request
anchor-based empirical cumulative distribution function (eCDF) and probability distribution
function (PDF) curves of the change in GSA-5 total score from baseline to week 4 plotted for the
categories defined using the GSGS and the CGSS as anchors, in the ITT population and in the
subgroup of subjects with baseline GSA-5 total score of >2.7 for the phase 3 trial, METO-IN-
003. However, the sponsor’s submission of eCDF curves was not interpretable because neither
anchor scale (GSGS or CGSS) used is informative. Some items of the GSGS which is an
investigator assessment may not be reliable as gastroparesis symptoms may be known only to
patients. The CGSS is a PRO scale; however, the question asked patients to report the change in

12
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severity of symptoms compared to the week before, instead of comparing to the baseline.
Therefore, it is not informative with regard to determining the threshold of meaningful change in
GSA total score from baseline.

Additionally, based on cut points of the Rasch locations (See Figure 2 below), patients with a
GSA-5 average raw score above 2.7 are the most probably rated as at least ‘Severe.” On page 18
of the Psychometric Analysis of GSA report version 3, the sponsor stated that ““Patients with a
GSA-5 average raw score above 2.7 are those for whom all GSA-5 symptoms

are the most probably rated as at least ‘Severe’”’. Therefore, the sponsor’s description of the
subgroup of patients with a GSA-5 score >2.7 included in the post hoc analysis as moderate and
severe patients is not justified. There is a concern of the potential for lack of generalizability
since they are selecting a threshold based on data in the current study. Furthermore, patients
who were rated as severe by their clinicians represented only 4% and 7% of participants
included in the concept elicitation interview study and cognitive interview study, respectively;
these studies were conducted by the applicant in development and validation of the GSA.

In summary, based on the discussion above, it is unknown whether the improvement in the post
hoc analysis of subgroup of patients with GSA score >2.7 is clinically meaningful.

Figure 2. Cut points on the Rasch location (in logits) corresponding to cut point A and cut point
B

Cutpoint Cutpoint

A B
| I
NALUSEA I e 2
FEELFULL
PLGFULL L0 L[R]3
BLOATING
ABDOPAIN
I 1 f i f i t i
4 3 2 1 ] 1 2 3

Cutpoint A: 2 on the GSA-5 score to delineate these patients between mild and moderate symptoms
Cutpoint B: 2.7 on the GSA-5 score to delineate patients between moderate and severe symptoms

D. APPENDICES

Appendix A: Gastroparesis Symptom Assessment (GSA)

Appendix B: Global Severity of Gastroparesis Symptoms (GSGS)

Appendix C: Change in Gastroparesis Symptom Severity (CGSS)

Appendix D. eCDF curves by treatment arms in the ITT population

Appendix E. eCDF curves by treatment arms in subjects with baseline GSA score>2.7
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Appendix A: Gastroparesis Symptom Assessment (GSA)

Gastroparesis Symptom Assessment

These questions ask about symptoms you may have each day. Please complete the daily diary each
evening at approximately the same time.

For each symptom please choose the number that best describes the symptom when it was most
severe during the past 24 hours. Please be sure to complete the severity for each symptom and to
answer each question.

None Mild Moderate Severe Very severe

1. Nausea (feeling sick to your
stomach as if you were going to 0 1 2 3 4
vomit or throw up)

2. Feel full soon after beginning to
eat

3. Prolonged fullness (feeling of food
sitting in stomach long after you 0 1 2 3 4
finish eating a meal)

4. Bloating (seeing your belly get
large and firm or feeling like you 0 1 2 3 4
need to loosen your clothes)

5. Upper abdominal pain (above the
navel)

For the next two questions, please record the number of times you have vomited (question #6) or dry
heaved (question #7) in the past 24 hours. For example, please record zero if you have not vomited;
record 1 if you have vomited once, record 2 if you have vomited twice, etc.

6. How many times did you
vomit (throwing up with Number
food or liquid coming out)
in the past 24 hours?

7. How many times did you
try to vomit, but nothing
came out (dry heave or
retching) in the past 24
hours?

14
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Appendix B. Global Severity of Gastroparesis Symptoms (GSGS)

(b) (4} g i
(metoclopramide) Nasal Spray
INDO25512, Serial Number 0219
METO-IN-003 Confidential

14.5 Appendix 5: Global Severity of Gastroparesis Symptoms Question for Investigators

Using the 0 to 10 scale below where 0 1s Not at All Severe and 10 1s Very Severe, please mark an
“X” in the box ([X]) which best describes your medical assessment of the severity of the subject’s
gastroparesis symptoms at this visit.

Overall, how severe are the subject’s gastroparesis symptoms?

Not at All Severe Verv Severe
\ 4 v

1 2 3 4

|
O O o oo oo d g o d

h
=}
~1
=]
=]
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Appendix C. Change in Gastroparesis Symptom Severity (CGSS)

®) m[meroclopramideb Nasal Spray

IND025512, Serial Number 0219
METO-IN-003 Confidential

14.4 Appendix 4: Change in Gastroparesis Symptom Severity Question for Subjects

This question asks about the overall change you may have experienced in the severity of your
symptoms since your last visit. Please answer the question by choosing the response that best
describes your symptoms over the past week.

With respect to your gastroparesis symptoms, how would you describe your symptoms over the
past week compared to the week before?

O; Very much improved

O. Much improved

O; Minimally improved

O No change

Os  Mimimally worse

Os Much worse

O-  Very much worse

16
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Appendix D. eCDF curves by treatment arms in the ITT population

Figure 3.1.1: Empirical Cumulative Distribution of change in Gastroparesis Symptom Assessment (GSA) total
score from baseline to week 4 by treatment (ITT population)
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Appendix E. eCDF curves by treatment arms in subjects with baseline GSA score>2.7
Figure 3.2.1: Empirical Cumulative Distribution of change in Gastroparesis Symptom Assessment (GSA) total
score from baseline to week 4 by treatment (subgroups of subjects with baseline GSA score >2.7)
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EXECUTIVE SUMMARY

This Division of Epidemiology (DEPI) review provides utilization data on incident
metoclopramide use from the Sentinel Distributed Database (SDD) among women age 40 years
and older, with subgroup analyses for those with type 2 diabetes codes and with a combination of
type 2 diabetes and gastroparesis codes. This review will help inform the Office of New Drugs
(OND), Division of Gastroenterology and Inborn Error Products (DGIEP) of metoclopramide
use among women to provide context for DGIEP’s assessment of Gimoti (metoclopramide)
proposed for the relief of symptoms in adult women with acute and recurrent diabetic
gastroparesis.

Metoclopramide is a dopamine receptor antagonist indicated for the treatment of
gastroesophageal reflux in adults who fail to respond to conventional therapy and for symptom
relief in adults with acute and recurrent diabetic gastroparesis. Metoclopramide contains a boxed
warning about the risk of tardive dyskinesia and cautions against treatment for longer than 12
weeks duration because of the increased risk of developing tardive dyskinesia with longer-term
use.

DEPI obtained data from the SDD for the period of January 1, 2009, to September 30, 2015.
Cohort members were comprised of: women, age > 40 years, and with medical and drug
coverage for at least 365 days prior to the first valid metoclopramide prescription claim.
Members were excluded if they had evidence of a live birth delivery within 301 days following
the index metoclopramide dispensing.

DEPI also conducted a subgroup analysis on two progressively nested cohorts:
1. Women who had an ICD-9-CM code for type 2 diabetes within the prior 365 days
2. Women who had an ICD-9-CM code for type 2 diabetes and an ICD-9-CM code for
gastroparesis within the prior 365 days

The utilization data on incident metoclopramide use in SDD showed:

e Metoclopramide use among women > 40 years was common; 1,436,794 incident users
had 3,120,140 dispensings between January 2009 through September 2015

e Approximately 1/3 (n=502,877) of users had a code for type 2 diabetes

e A much smaller proportion (3.7%, n=52,937) had a code for both gastroparesis and type
2 diabetes

e Among women with codes for diabetes and gastroparesis, 25% of metoclopramide
treatment episodes exceeded 45 days in duration (i.e., threshold defined a typical single
prescription with 30 days of supply and 50% gap allowance)

0 This represents the proportion with diabetic gastroparesis that may utilize
metoclopramide beyond a 4-week regimen

e Use appears to spike at 1-day and at 30-days (the analysis did not provide the granularity
to distinguish between differing formulations or routes of administration)

e Although it comprised a small proportion of the overall use, some patients use
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metoclopramide beyond 12-weeks of duration without breaks (not adhering to the boxed
warning)
0 135,890 female incident users of metoclopramide in the base cohort had
continuous treatment episodes over 12 weeks duration between January 2009
through September 2015 (excluding patients with gaps between dispensings).

1 INTRODUCTION
1.1 Background

This Division of Epidemiology-I (DEPI) review provides utilization data on incident
metoclopramide use from the Sentinel Distributed Database® (SDD) among women age 40 years
and older, with subgroup analyses for those with type 2 diabetes codes and with a combination of
type 2 diabetes and gastroparesis codes. This review will help inform the Office of New Drugs
(OND), Division of Gastroenterology and Inborn Error Products (DGIEP) of metoclopramide
use among women to provide context for DGIEP’s assessment of the Gimoti (metoclopramide)
submission proposed for the relief of symptoms in adult women with acute and recurrent diabetic
gastroparesis.

Metoclopramide is a dopamine receptor antagonist (a synthetic substituted benzamide), indicated
for the treatment of gastroesophageal reflux in adults who fail to respond to conventional therapy
and for symptom relief in adults with acute and recurrent diabetic gastroparesis.

Metoclopramide is available as Reglan (initial approval in 1979) and as a generic.

A boxed warning for metoclopramide for tardive dyskinesia was added in 2009 as follows:

WARNING: TARDIVE DYSKINESIA

e Reglan can cause tardive dyskinesia (TD), a serious movement disorder that is often
irreversible. There is no known treatment for TD. The risk of developing TD increases
with duration of treatment and total cumulative dosage [see Warnings and Precautions
(5.2)].

e Discontinue Reglan in patients who develop signs or symptoms of TD. In some patients,
symptoms may lessen or resolve after Reglan is stopped [see Warnings and Precautions

G.1)].

2 The Sentinel Distributed Database (SDD) is an active surveillance monitoring system for medical products. The
SDD uses linked administrative and insurance claims databases. Data partners contribute administrative, medical,
and pharmacy insurance claims and some demographic data. Approximately half of individuals covered in SDD
are between ages 18 and 65 years; most individuals covered in the SDD are privately insured.
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e Avoid treatment with Reglan for longer than 12 weeks because of the increased risk of
developing TD with longer-term use [see Warnings and Precautions (5.1) and Dosage
and Administration (2.2, 2.3)].

Evoke @@ has submitted an application for Gimoti (metoclopramide),
formulated as a nasal spray, proposed for adult women with delayed or erratic gastric emptying
and/or nausea and vomiting due to gastroparesis. The sponsor is proposing administration of
Gimoti up to four times a day for a 553 week duration.

To provide context for a 8; week regimen, DEPI obtained utilization data from the SDDP for
other modes of metoclopramide administration (oral tablet, oral solution, injectable solution).

2 REVIEW METHODS AND MATERIALS

DEPI staff conducted this review with attention to criterion included in the Guidelines for Good
Pharmacoepidemiology Practices (GPP) by the International Society of Pharmacoepidemiology
(ISPE)!.

3 REVIEW RESULTS
3.1 Overview

This review provides data from the SDD from 17 health plans over a period from January 1,
2009, to September 30, 2015. The time period was selected to include a large number of health
plans contributing to SDD, but to avoid the shift from International Classification of Diseases,
Ninth Revision to Tenth Revision (ICD-9 to ICD-10)c. (See Appendix 1 for a list of dates of
available data from each data partner contributing to SDD.)

This assessment provides summary statistics on duration of metoclopramide treatment.
3.2 Objective

The objective of this assessment was to obtain metoclopramide utilization data in SDD among
members who met inclusion and exclusion criteria. In specific, the study was designed to
provide data on metoclopramide use in a patient population that might approximate potential
users of Gimoti, a metoclopramide product currently under DGIEP consideration for approval.

® The Centers for Medicare and Medicaid Services (CMS) contributed to the data analyses presented in this review
as one of the data partners.

¢ The study period was designed to avoid the ICD-9 to ICD-10 transition to reduce the complexity of the assessment
and given that the inclusion of ICD-10 codes would likely only gain a small incremental proportion of additional
users.
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The review provides data on women > 40 years of age who were not pregnant at the time of and
for 301 days following the index metoclopramide dispensing?. Subgroup analyses provide data
on such women who also have 1) a type 2 diabetes code and 2) with a combination of type 2
diabetes code and code for gastroparesis. (For full eligibility parameters for the cohorts assessed,
see section 3.3.2 for eligibility criteria.)

3.3 Methods
3.3.1 Design and Setting

DEPI designed this inquiry to calculate summary statistics on duration of metoclopramide use
corresponding to treatment dispensed in any care setting as captured in the SDD.

3.3.2 Eligibility Criteria

Members included in this cohort were comprised of:
e Women
o Age > 40 years
e With one or more pharmacy prescription claims for metoclopramide
e With medical and drug coverage for at least 365 days prior to the first valid
metoclopramide prescription claim (with gaps of enrollment coverage allowed up to 45
days)

Members were excluded if they:
e Had evidence of a live birth delivery within 301 days following the index
metoclopramide dispensing??

In addition to the above “base cohort,” two subgroup analyses further required:
1. Women to have an ICD-9-CM code for type 2 diabetes within the prior 365 days
2. Women to have an ICD-9-CM code for type 2 diabetes and an ICD-9-CM code for
gastroparesis within the prior 365 days
(See Appendix 2 for ICD-9-CM codes used in the analysis.)

3.3.3 Exposure

The exposure of interest was oral and/or injectable metoclopramide, defined using National Drug
Codes (NDCs) and Healthcare Common Procedure Coding System (HCPCS) procedure codes

4 DEPI made an attempt to exclude pregnant women from this assessment to avoid capturing metoclopramide use
that might be used for indications associated with pregnancy. The 301-day period for excluding subsequent live
births after the index metoclopramide dispensing corresponds to the longest gestation calculated by Sentinel’s
Medication Exposure in Pregnancy Risk Evaluation Program (MEPREP) algorithm?.
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(Appendix 3). Exposure episode length was defined using the days’ supplied per dispensing to
create a continuous sequence of exposure.
e Stockpiling of overlapping dispensings was applied separately for the oral and
injectable NDC.
e One day supply was assigned for dispensings described by a procedure code.
e Same day dispensings were converted to the maximum days supplied.
e Dispensing gaps were allowed within an episode if the days’ supply was less than
50% of the prior dispensing. Examples:

0 two dispensings of a 3-day supply would bridge a 1-day gap and be counted as
contributing to one continuous treatment episode,

0 whereas two dispensings of 20-days’ supply would bridge a gap of 9 days
between the two dispensings and contribute to one continuous treatment
episode.

e Exposure episodes were included until the occurrence of any of the following:
1) disenrollment
2) death
3) date partner end date or
4) the end of the query period.

“Metoclopramide” was the only generic name used in this SDD assessment; see Appendix 2 for
the NDC codes.

3.3.4 Outcomes
This assessment did not evaluate outcomes corresponding to metoclopramide use.
3.3.5 Other Variables

DEPI also conducted a sensitivity analysis to evaluate continuous metoclopramide use without
breaks; only episodes were included that had a zero-day gap in order to restrict the assessment to
overlapping dispensings and abutting dispensings. Such dispensings that contributed to a
continuous exposure episode could be used to identify continuous use beyond 12 weeks that
didn’t accommodate breaks between treatment episodes (not adhering to the boxed warning).

3.3.6 Sample Size and Statistical Analysis

No sample size or statistical analysis was required for this report on drug utilization patterns.
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3.4 Study Results

Of 1,436,794 women 40 years of age and older in the SSD with an incident metoclopramide

pharmacy claim (defined as no metoclopramide in the prior 365 days) between January 2009 and

September 2015 and with no evidence of a liveborn delivery in the next 301 days, 35%

(n=502,877) had an ICD-9-cm diagnosis code of type 2 diabetes. Of the 1,436,794 base cohort,

only 3.7% (n=52,937) had codes for both type 2 diabetes and gastroparesis (Table 1).

Table 1: Women, > 40 years, with a new metoclopramide prescription dispensed in the SDD

between January 1, 2009, and September 30, 2015, and with no evidence of a liveborn

delivery in the next 301 days.

Cohort N % of all
All women 1,436,794 100.0%
Diabetic women 502,877 35.0%
Diabetic women with gastroparesis 52,937 3.7%

Diabetic women with gastroparesis codes had a slightly higher proportion of women in 65-74
years of age (table 2). For further granularity on age distribution, along with the mean and

median days’ supply, for the base and two nested cohorts, see table 3.

Table 2. Diabetic women with gastroparesis, > 40 years, with a new
metoclopramide prescription dispensed in the SDD between January
1, 2009, and September 30, 2015, (stratified by age group) and with

no evidence of a liveborn delivery in the next 301 days.

Diabetic women with gastroparesis
Age (years) N %
40-54 12,322 23.3
55-64 12,017 22.7
65-74 15,829 29.9
75+ 12,769 24.1

Mean days’ supply per metoclopramide dispensing increased with age (table 3). Among women
40-45 years of age, the mean dispensing was 12 days (median 3) which increased to a mean of

21.9 days (median of 30) among those over 80 years of age.

Mean days’ supply per metoclopramide dispensing was higher for those with diagnoses codes for

type 2 diabetes or with codes for gastroparesis (table 3).

Table 3. Mean and median days supplied per metoclopramide dispensing* in women, > 40

years, with a new metoclopramide prescription dispensed in the SDD between January 1,

2009, and September 30, 2015, (stratified by age group) and with no evidence of a liveborn

delivery in the next 301 days.

Mean,
Median,
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(Number of total dispensings)
Subgroup having type 2
Subgroup having type | diabetes ICD-9-cm code
2 diabetes ICD-9-cm and with ICD-9-cm code
Age groups | Base cohort code for gastroparesis
40-44 12.0, 16.6 23.0
3 10 30
(n=227,058) (n=57,799) (n=12,380)
45-49 13.9, 18.3 24.3
6 20 30
(n=264,514) (n=81,580) (n=17,596)
50-54 15.5 19.8 25.6
8 27 30
(n=310,184) (n=112,488) (n=23,216)
55-59 17.5 20.8 26.7
15 30 30
(n=309,858) (n=133,179) (n=25,266)
60-64 18.5 21.4 27.0
15 30 30
(n=282,115) (n=135,611) (n=24,834)
65-69 18.6 21.2 28.3
15 30 30
(n=436,579) (n=208,440) (n=33,654)
70-74 19.2 21.6 28.4
20 30 30
(n=408,442) (n=201,445) (n=30,344)
75-79 20.2 22.1 27.9
25 30 30
(n=328,970) (n=166,668) (n=23,685)
80+ 21.9 22.8 27.4
30 30 30
(n=552,420) (n=250,081) (n=29.923)
Total
dispensings (n=3,120,140) (n=1,347,291) (n=221,298)

* No summation or bridging across dispensings, multiple dispensings may be listed per patient.

There were fewer “treatment episodes” than metoclopramide dispensings because multiple
dispensings could contribute to a single treatment episode. However, patients could also
contribute multiple treatment episodes if the gap between days’ supply in the dispensing
exceeded 50% of the prior dispensing.

Table 4 and 5 show the number and duration of episodes for the subgroup that had both diabetes
and gastroparesis codes. Approximately 25% of episodes in this subcohort exceeded a duration
of 45 days (table 5).
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Table 4. Treatment episodes* per patient and metoclopramide prescriptions (RXs**) per
treatment episode by age group in diabetic women with gastroparesis, > 40 years, with a new
metoclopramide prescription dispensed in the SDD between January 1, 2009, and September
30, 2015, (stratified by age group) and with no evidence of a liveborn delivery in the next 301

days.

Diabetic women with gastroparesis
Age (years) N Episodes per patient RXs per episode
40-54 12,322 2.6 1.7
55-64 12,017 2.3 1.8
65-74 15,829 2.1 1.9
75+ 12,769 1.9 2.2
All 52,937 2.2 1.9
*Episode period defined by the days of treatment supplied by consecutive prescriptions, allowing
treatment gaps <50% of prior supply. A patient can have more than one episode if gap >50% of prior
supply.
**RXs per episode  Count of prescription claims / Count of treatment episodes

Table 5. Treatment episode duration in diabetic women with gastroparesis, > 40 years, with a

new metoclopramide prescription dispensed in the SDD between January 1, 2009, and

September 30, 2015, (stratified by age group) and with no evidence of a liveborn delivery in the

next 301 days.

Diabetic women with gastroparesis

Duration (days), % of episodes
Age (years) Episodes, N <45 46-89 >90
40-54 31,605 80.0 8.7 11.3
55-64 27,389 75.3 10.1 14.6
65-74 33,610 73.4 10.4 16.2
75+ 24,225 70.2 11.4 18.5
All 116,829 75.0 10.1 14.9

Similar to dispensings, mean days’ supply per metoclopramide treatment episode increased with
age (table 6) and for those with additional codes indicating type 2 diabetes or with codes for
gastroparesis (table 6).
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Table 6. Mean and median days of metoclopramide treatment episode duration in women, > 40
years, with a new metoclopramide prescription dispensed in the SDD between January 1, 2009,
and September 30, 2015, (stratified by age group) and with no evidence of a liveborn delivery in
the next 301 days.

Mean,
Median,
(Number of total episodes)

Subgroup having type 2
2iabetes ICD-9-cm code and

Subgroup having type 2 | with ICD-9-cm code for
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groups | Base cohort diabetes ICD-9-cm code | gastroparesis
40-44 14.9 23.5 38.1
1 5 30
(n=186,743) (n=42,221) (n=7,716)
45-49 18.3 26.9 41.6
1 7 30
(n=207,269) (n=57,067) (n=10,601)
50-54 21.1 30.4 46.4
2 10 30
(n=235,422) (n=75,755) (n=13,288)
55-59 24.9 32.8 50.1
5 11 30
(n=224,722) (n=87,566) (n=14,154)
60-64 27.2 34.6 52.5
7 12 30
(n=198,106) (n=86,524) (n=13,235)
65-69 26.9 335 55.6
6 10 30
(n=311,981) (n=136,247) (n=17,776)
70-74 28.5 35.2 56.3
7 13 30
(n=285,598) (n=127,804) (n=15,834)
75-79 32.0 38.4 59.0
10 15 30
(n=214,807) (n=99,084) (n=11,572)
80+ 41.7 46.3 66.9
15 20 30
(n=299,385) (n=127,341) (n=12,653)
Total
episodes (n=2,163,033) (n=839,609) (n=116,829)

The cumulative exposure duration reports total treatment duration across all treatment
occurrences for each patient by age group. (A patient is only captured once in cumulative

duration but this duration may be comprised of multiple episodes and multiple dispensings for
that patient.) Cumulative duration reported in table 7 allows for breaks between treatment and

for bridging and is not restricted to continuous use.

The assessment identified episodes with a duration greater than 12 weeks allowing for bridging
between episodes with gaps of < 50% of prior dispensing -- so does not necessarily reflect
continuous use. (For episodes greater than 12 weeks duration without gaps [continuous use], see
table 8.)

Reference ID: 4606380
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Of the 839,609 episodes that met the requirements for the base cohort and had a diagnosis
of type 2 diabetes (table 7), 9.6% (n=80,742) had an episode greater than 12 weeks.

Of the 116,829 episodes that met the requirements for the base cohort and had a diagnosis
of type 2 diabetes and gastroparesis (table 7), 15% (n=17,701) had an episode greater
than 12 weeks).

Table 7. Mean and median days of cumulative metoclopramide treatment duration (with 50% gap
allowance) in women, > 40 years, with a new metoclopramide prescription dispensed in the SDD
between January 1, 2009, and September 30, 2015, (stratified by age group) and with no evidence
of a liveborn delivery in the next 301 days.

Mean,
Median,
(Number of patients with given treatment duration [across all treatment occurrences for
that patient])
Subgroup having type 2
Subgroup having type 2 | diabetes ICD-9-cm code and
Age diabetes ICD-9-cm with ICD-9-cm code for
groups Base cohort code gastroparesis
40-44 223 43.7 99.6
2 4 30
(n=124,942) (n=22,681) (n=2,952)
45-49 27.9 50 107.3
2 5 30
(n=135,880) (n=30,728) (n=4,111)
50-54 322 554 117.3
1 5 30
(n=154,171) (n=41,514) (n=5,259)
55-59 38.8 58.5 117.9
2 7 30
(n=144,317) (n=49,045) (n=6,021)
60-64 41.8 59.3 116.0
2 7 30
(n=129,111) (n=50,544) (n=5,996)
65-69 39.9 53.9 118.9
2 6 30
(n=210,423) (n=84,564) (n=8,314)
70-74 42.0 56.2 118.7
2 7 30
(n=193,217) (n=80,069) (n=7515)
75-79 47.6 61.2 116.9
5 10 30
(n=144,167) (n=62,201) (n=5,845)
80+ 62.2 72.3 122.3
12



10 19 30
(n=200,566) (n=81,531) (n=6,924)
Total
cumulative (n=1,436,794) (n=502,877) (n=52,937)
episodes

Patient distribution by duration of cumulative metoclopramide treatment (with 50% gap
allowance) is shown in figure 1. Unlike the data in table 7, the data for duration in figure 1 was
reported by the groups for duration in days: 1, 2-7, 8-14, 15-21, 22-28, 29-45, 46-60, 61-89, 90+.
Therefore, a spike driven by a single day would reflect an increase across the associated duration

group.

Treatment duration across all treatment occurrences and age groups for
diabetic women with gastroparesis codes

(allowing treatment gaps <50% of prior supply)
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Figure 1: Diabetic women with gastroparesis: Cumulative metoclopramide treatment duration (with
50% gap allowance) in women, > 40 years, with a new metoclopramide prescription dispensed in
the SDD between January 1, 2009, and September 30, 2015, and with no evidence of a liveborn
delivery in the next 301 days (data not stratified by age).

To evaluate whether some patients use metoclopramide continuously (without breaks) against
the caution issued for long term duration of use in the boxed warning, DEPI conducted a
sensitivity analysis to evaluate episodes that only had a zero-day gap in order to restrict the
assessment to overlapping dispensings and abutting dispensings.
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Table 8. Episodes beyond 12-weeks duration when restricted to only overlapping and abutting

prescriptions (no gap or break in use) in women, > 40 years, with a new metoclopramide
prescription dispensed in the SDD between January 1, 2009, and September 30, 2015, and with
no evidence of a liveborn delivery in the next 301 days.

Subgroup having type 2
diabetes ICD-9-cm

Subgroup having type 2 | code and with ICD-9-
Duration B h diabetes [CD-9-cm cm code for
Groups (Days) ase cohort code gastroparesis
85-89 1650.0 932 195
90+ 134,240 72,274 15,732

4. DISCUSSION

Frequent metoclopramide use in the base cohort

Metoclopramide use appears to be substantial in the base cohort with 1,436,794 female users
identified (table 1). These 1,436,794 women had 3,120,140 dispensings (table 3) and
corresponded to 2,163,033 episodes (table 6, multiple dispensings could contribute to an episode
if the days’ supply was less than 50% of the prior dispensing).

Frequent metoclopramide use among nested cohort of diabetic women

Of 1,436,794 women in the base cohort, 35% (n=502,877) had an ICD-9-cm diagnosis code of
type 2 diabetes. These 502,877 women had 1,347,291 dispensings (table 3) and corresponded to
839,609 episodes (table 6, multiple dispensings could contribute to an episode if the days’ supply

was less than 50% of the prior dispensing).

Metoclopramide use among nested cohort of diabetic women with gastroparesis (subcohort of
interest to DGIEP)

The subcohort of women with codes for diabetes and gastroparesis most closely approximates
the target population of women that may seek relief for symptoms of diabetic gastroparesis. This
subcohort was comprised of 52,937 women with an ICD-9-cm diagnosis code of type 2 diabetes
and for gastroparesis. These 502,877 women had 1,347,291 dispensings (table 3) and
corresponded to 839,609 episodes (table 6, multiple dispensings could contribute to an episode if

the days’ supply was less than 50% of the prior dispensing).

Duration of metoclopramide use among diabetic women with gastroparesis

In this subcohort of women with codes for diabetes and gastroparesis, 25% of metoclopramide
treatment episodes exceeded 45 days in duration (i.e., threshold defined a typical single
prescription with 30 days of supply and 50% gap allowance) (table 5). This represents the
proportion with diabetic gastroparesis that may utilize metoclopramide beyond a 4-week

regimen.

14
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Continuous metoclopramide use beyond 12 weeks duration without breaks

DEPI conducted a sensitivity analysis restricted to only overlapping and abutting prescriptions
(no gap or break in use) (table 8). In the base cohort of all women that met eligibility criteria,
there were 135,890 continuous metoclopramide episodes beyond 12 weeks that didn’t encompass
breaks between treatment episodes (inconsistent with the boxed warning); 73,206 of these
women also had a code for diabetes. Of the 135,890 with continuous use beyond 12 weeks that
didn’t encompass breaks, 15,927 (11.7%) had codes for both diabetes and gastroparesis.

Lack of validation
Chart validation was not conducted for this analysis so diagnosis codes for diabetes and

gastroparesis are not confirmed by medical records. Similarly, age was determined from the
claims data, but was not verified against medical records.

The potential for misclassification of diabetic patients with missing gastroparesis codes but using
metoclopramide for gastroparesis symptoms is described below.

Target population and potential misclassification due to missing gastroparesis codes

DGIEP had a particular interest in the subcohort of women with diabetes and gastroparesis. This
subcohort appears to be the closest approximation to the target population of women that may
seek relief for symptoms of diabetic gastroparesis. However, there is the potential that women

with diabetes may also use metoclopramide for symptom relief of gastroparesis, even if no code
was recorded for gastroparesis in the prior 365 days. There is no mechanism to assess the
proportion of diabetes patients with gastroparesis symptoms but without accompanying billing
code for gastroparesis. Depending on how frequent such misclassification occurs, the actual
number of symptomatic users may lie between the numbers reported for the subcohort with both
diabetes and gastroparesis codes and the subcohort with only diabetes codes.

Lack of granularity for route of administration
A limitation of this analysis is that it encompassed both oral and injectable metoclopramide.
However, SDD data that contributed to this assessment included limited hospital in-patient

dispensings. Therefore, metoclopramide use in this analysis will likely correspond to
metoclopramide dispensings administered mostly outside of hospital stays, such as at home, in
the doctor’s office, or in an urgent care setting. This assessment is unlikely to be dominated by
postoperative metoclopramide use corresponding to in-patient hospital stays. Although this
assessment does not capture a perfect proxy for the population of women interested or likely to
use an inhaled metoclopramide product, the information may provide some context for duration
of metoclopramide use in women 40 and over.

Capture in SDD
This assessment reflects only those patients with data captured by the SDD prior to September
2015. If trends in use changed following 2015, such trends were not captured.

15
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Also, if patients disenrolled or switched health care plans, metoclopramide duration of use was
censored upon disenrollment from the health plan. This would truncate the longitudinal data and
not show the full metoclopramide duration for such individuals.

S CONCLUSIONS

The utilization data on incident metoclopramide use in SDD showed:

e Metoclopramide use among women > 40 years was common; 1,436,794 incident users
had 3,120,140 dispensings between January 2009 through September 2015

e Approximately 1/3 (n=502,877) of users had a code for type 2 diabetes

e A much smaller proportion (3.7%, n=52,937) had a code for both gastroparesis and type
2 diabetes

e Among women with codes for diabetes and gastroparesis, 25% of metoclopramide
treatment episodes exceeded 45 days in duration (i.e., threshold defined a typical single
prescription with 30 days of supply and 50% gap allowance)

0 This represents the proportion with diabetic gastroparesis that may utilize
metoclopramide beyond the 4-week regimen proposed for Gimoti

e Use appears to spike at 1-day and at 30-days (the analysis did not provide the granularity
to distinguish between differing formulation or route of administration)

e Although it comprised a small proportion of the overall use, some patients use
metoclopramide beyond the 12-week duration without breaks (in dissonance with the
boxed warning)

0 135,890 female incident users of metoclopramide in the base cohort had
continuous treatment episodes over 12 weeks duration between January 2009
through September 2015 (excluding patients with gaps between dispensings).
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APPENDIX 1: Latest date of available data for each data partner until the query end date
(September 30, 2015).

The start date for this assessment was January 1, 2009. Therefore, although most data partners
contributed data to SDD prior to January 2009, this review only involves data between January
1, 2009, and September 30, 2015.

DPID DP Start Date DP End Date
DPO1 1/1/2008 9/30/2015
DPO02 1/1/2012 9/30/2015
DP0O3 1/1/2006 9/30/2015
DP0O4 1/1/2000 9/30/2015
DPO5 1/1/2000 9/30/2015
DPO6 1/2/2000 5/31/2015
DPO7 1/1/2000 9/30/2015
DP0O8 6/1/2007 9/30/2015
DPQ9 1/1/2000 9/30/2015
DP10 1/1/2000 9/30/2015
DP11 1/1/2005 9/30/2015
DP12 1/1/2000 9/30/2015
DP13 1/1/2000 9/30/2015
DP14 1/1/2004 9/30/2015
DP15 1/1/2008 9/30/2015
DP16 1/1/2000 9/30/2015
DP17 1/1/2010 9/30/2015
17
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APPENDIX 2: List of Diagnosis and Procedure Codes Used to Define the Inclusion Criteria in this Request

Code
Code Category Code Type  Description
Type 2
Diabetes

Diabetes mellitus without mention of complication, type Il or unspecified type, not stated as

250.00 Diagnosis ICD-9-CM  uncontrolled
250.10 Diagnosis ICD-9-CM  Diabetes with ketoacidosis, type Il or unspecified type, not stated as uncontrolled
250.20 Diagnosis ICD-9-CM  Diabetes with hyperosmolarity, type Il or unspecified type, not stated as uncontrolled
250.30 Diagnosis ICD-9-CM  Diabetes with other coma, type Il or unspecified type, not stated as uncontrolled
250.40 Diagnosis ICD-9-CM  Diabetes with renal manifestations, type Il or unspecified type, not stated as uncontrolled
250.50 Diagnosis ICD-9-CM  Diabetes with ophthalmic manifestations, type Il or unspecified type, not stated as uncontrolled
250.60 Diagnosis ICD-9-CM  Diabetes with neurological manifestations, type Il or unspecified type, not stated as uncontrolled
250.70 Diagnosis ICD-9-CM  Diabetes with peripheral circulatory disorders, type Il or unspecified type, not stated as uncontrolled
250.80 Diagnosis ICD-9-CM  Diabetes with other specified manifestations, type Il or unspecified type, not stated as uncontrolled
250.90 Diagnosis ICD-9-CM  Diabetes with unspecified complication, type Il or unspecified type, not stated as uncontrolled
250.02 Diagnosis ICD-9-CM  Diabetes mellitus without mention of complication, type Il or unspecified type, uncontrolled
250.12 Diagnosis ICD-9-CM  Diabetes with ketoacidosis, type Il or unspecified type, uncontrolled
250.22 Diagnosis ICD-9-CM  Diabetes with hyperosmolarity, type Il or unspecified type, uncontrolled
250.32 Diagnosis ICD-9-CM  Diabetes with other coma, type Il or unspecified type, uncontrolled
250.42 Diagnosis ICD-9-CM  Diabetes with renal manifestations, type Il or unspecified type, uncontrolled
250.52 Diagnosis ICD-9-CM  Diabetes with ophthalmic manifestations, type Il or unspecified type, uncontrolled
250.62 Diagnosis ICD-9-CM  Diabetes with neurological manifestations, type Il or unspecified type, uncontrolled
250.72 Diagnosis ICD-9-CM  Diabetes with peripheral circulatory disorders, type Il or unspecified type, uncontrolled
250.82 Diagnosis ICD-9-CM  Diabetes with other specified manifestations, type Il or unspecified type, uncontrolled
250.92 Diagnosis ICD-9-CM  Diabetes with unspecified complication, type Il or unspecified type, uncontrolled
Gastroparesis
536.3 Diagnosis ICD-9-CM  Gastroparesis

Reference ID: 4400491
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APPENDIX 3: List of National Drug Codes (NDCs) used to define the exposure in this
request

The only procedure code (HCPCS) used for this assessment was J2765: Injection, metoclopramide
HCI, up to 10 mg.

NDC

10019045002
00703450204
76045010120
00409341418
00703450294
23155024031
00703450201
23155024041
00703450281
58196022663
24200017444
10019045039
00409217332
00409341301
00703450284
00409341401
00703450291
00409341461
60977045117
60977045103
60977045102
60977045171
58016481101
60977045101
60977045182
66689003150
68115023660
00182189889
00591222905
61919015090
00677132305
63629161804
42254026630
52959048000
23490591200
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Generic Name

METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE
METOCLOPRAMIDE

Brand Name

metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
Reglan

Reglan

Reglan

Reglan

Reglan

Reglan

Reglan

metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI
metoclopramide HCI

metoclopramide HCI

Form

solution
solution
syringe
solution
solution
solution
solution
solution
solution
solution
syringe
solution
syringe
solution
solution
solution
solution
solution
solution
solution
solution
solution
solution
solution
solution
solution
tablet
tablet
tablet
tablet
tablet
tablet
tablet
tablet
tablet
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Route

solution
solution
syringe
solution
solution
solution
solution
solution
solution
solution
syringe
solution
syringe
solution
solution
solution
solution
solution
solution
solution
solution
solution
solution
solution
solution
solution
tablet
tablet
tablet
tablet
tablet
tablet
tablet
tablet
tablet

Strength

injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
injection
oral

oral

oral

oral

oral

oral

oral

oral

oral

oral

Unit

[ B, Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y RV V)

Manufacturer

mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/mL
mg/5 mL
mg

mg

mg

mg

mg

mg

mg

mg

mg



55887065320
50111051701
52959084930
63739048210
51079088819
54868187302
51079062920
49884068905
50111043002
21695034660
63739017203
00591222801
51079028301
63304084610
63739017215
63739048201
68084067611
63739017115
63739017201
54738093801
49999005730
00115165202
68115023630
23490591300
16714006212
49999005710
51079088820
62559011016
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63304084505
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00591246805
00093220310
66336088090
68094068058
50111043001
58016072915
00591246705
54868187304
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23490936603
00591222901
23629015210
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21695034620
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DEPARTMENT OF HEALTH HUMAN SERVICES Public Health Service

Food and Drug Administration

Office of New Drugs/Office of Drug Evaluation IV
Division of Pediatric and Maternal Health

Silver Spring, MD 20993

Telephone: 301-796-2200

FAX:301-796-9855

PEDIATRIC LABELING REVIEW

From:&

Through:&

NDA Number:&
Sponsor:&
Drug:&

Drug Class: &

Dosage Form and
Route of Administration:&

Dosing Regimen: &

Proposed Indication: &

Carolyn L. Yancey, MD, Medical Officer
Division of Pediatric and Maternal Health (DPMH)

Hari Cheryl Sachs, MD, Team Leader, DPMH

John J. Alexander, MD, MPH, Deputy Director,
DPMH

209388

Evoke Pharma, Incorporated

Gimoti (metoclopramide nasal spray)

Motility modifier

10 mL glass vial with a metered nasal spray pump attached with a
safety clip and cap. Each metered spray delivers 15 mg of

metoclopramide.

One spray in one nostril 30 minutes before each meal and at bedtime
time (maximum of 4 sprays per day) for 2 to s weeks.

For the relief of symptoms in adult women with acute and recurrent
diabetic gastroparesis.

Reviewer Comments: The sponsor is seeking an indication only in women because the effect size in
men was smaller than in women and not sufficient to show effectiveness. In addition, lower

exposures were noted in men.

DPMH defers to DGIEP to determine if an approval in women only is

appropriate given other forms of metoclopramide are approved in adults regardless of gender.

Consult Request: &

Reference ID: 4828880

The Division of Gastroenterology and Inborn Errors of Metabolism
(DGIEP) requests the DPMH Pediatric Team review of pediatric
labeling for new drug application (NDA) 209388 Gimoti
(metoclopramide nasal spray) by Evoke Pharma, Incorporated,
submitted via a 505(b)(2) regulatory pathway relying on the listed drug
Reglan (metoclopramide hydrochloride) Tablets (NDA 017854).
Labeling for Reglan was converted to the Physician Labeling Rule
(PLR) format and the Pregnancy and Lactation Labeling Rule (PLLR)



NDA 209833 GIMOTIC (metoclopramide nasal spray) Division of Pediatric and Maternal Health
Evoke Pharma, Incorporated February 2019

format on August 29, 2017. DGIEP also requests DPMH assistance on
preparation for the Pediatric Research Equity Act (PeRC) Meeting. The
consult is due on February 23, 2019 (consult is dated June 19, 2018).

Background

The labeling under review is for Gimoti (metoclopramide nasal spray), NDA 209388, manufactured by
Evoke Pharma, Incorporated. This NDA was submitted on June 1, 2018 via a 505(b)(2) regulatory pathway
(as cited above) based on the findings of safety and effectiveness for Reglan (metoclopramide) Tablets,
FDA-approved on December 30, 1980, for the relief of symptoms in adults with acute and recurrent diabetic
gastroparesis. A bioequivalence (BE) study conducted under Investigational New Drug (IND) 025512 is
submitted under NDA 209388 (Gimoti) in support of the proposed metoclopramide nasal spray formulation.!

Metoclopramide hydrochloride is a dopamine-2-receptor antagonist that stimulates motility of the upper
gastrointestinal tract without stimulating gastric, biliary, or pancreatic secretions.”? The exact mechanism of
action of metoclopramide in the treatment of gastroesophageal reflux, and acute and recurrent diabetic
gastroparesis has not been fully established.?

Gimoti (metoclopramide nasal spray) would be marketed as an alternative to oral and injectable formulations
of metoclopramide. The safety, efficacy, and pharmacokinetics (PK), and pharmacodynamics (PD) of
Gimoti (15 mg, 16 mg, and 17 mg doses) were evaluated across six clinical studies in adults.? The primary
efficacy endpoint, modified Gastroparesis Cardinal Symptom Index - Daily Dairy (mGCSI-DD) total score
change from Baseline to Week 4 was not achieved for both males and females and lacked statistically
significant improvement in male patients with gastroparesis symptoms for Gimoti 15 mg and 16 mg
compared with placebo. The BE study/PK data was insufficient to establish a bridge to the approved oral
tablet, Reglan, in men based on systemic exposure for area under the plasma concentration-versus-time
curve (AUC) to Reglan Tablets 10 mg. The applicant acknowledges stalled male enrollment in studies
METO-IN-004 (males) and METO-IN-002 (males and females) and notes that these male enrollment
challenges may reflect the lower incidence of diabetic gastroparesis in males compared to females.* Efficacy
for the primary endpoint mGCSI-DD [in studies METO-IN-002 (males and females), METO-IN-003
(females), and METO-IN-004 (males)] was not demonstrated for the overall population (males and females).
Prespecified analysis by sex (study METO-IN-002, males and females) and by severity (study METO-IN-
003, only females) supported efficacy for Gimoti 10 mg in females with diabetic gastroparesis and females
with moderate to severe diabetic gastroparesis.?

Selection of the 15 mg to-be-marketed dose of Gimoti is based on data from the comparative bioavailability
study METO-IN-006 that demonstrated that the 15 mg and 16 mg Gimoti doses in women provide
equivalent systemic exposure levels (AUC) to Reglan Tablets 10 mg, and the 15 mg Gimoti dose has nearly
equivalent exposure regarding the C,,x. For Gimoti 15 mg, AUC is 50% higher in females than in males, and
Crmax 18 76% higher.> Safety data from three studies (METO-IN-002, -003, and -004) in patients with acute
and recurrent diabetic gastroparesis were pooled and reported showing that metoclopramide nasal spray was
generally well tolerated at doses from 10 mg to 20 mg with a safety profile consistent with Reglan
(metoclopramide) Tablets.

Reviewer Comments: As cited earlier in this review, PK study demonstrated a lower Cy,. for Gimoti than

1 NDA 209833 GIMOTI (metoclopramide nasal spray) by Evoke Pharma, Inc., received by FDA/DGIEP on June 1, 2018.

2 NDA 017854 REGLAN (metoclopramide) Tablets for oral use most recent FDA-approved labeling, dated August 29, 2017.

3 NDA 209833 GIMOTI (metoclopramide) nasal spray by Evoke Pharma, Inc., Module 2.5 Clinical Overview, page 35 to 42.

4 Jung HK et al. The prevalence and outcomes of patients in Olmstead County, Minnesota from 1996 to 2006. Gastroenterol.
2009;136(4):1225-1233.

5 NDA 209388 Gimoti (metoclopramide nasal spray). Module Clinical Summary, section 4.2.6, page 40-41.
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Reglan Tablets prompting concern that the nasal spray may not be delivering the comparable amount of
metoclopramide per the oral route (Reglan Tablets). Clinical Pharmacology reports that 5% of the study
subjects had extremely low concentration of Gimoti, some subjects had virtually no exposure while other
subjects had very high exposure raising concerns for incomplete drug delivery. A Human Factor study may
identify usability issues that may have contributed to the variability in systemic exposure.

Pediatric Research Equity Act Requirements

Under the Pediatric Research Equity Act (PREA), (21 U.S.C. 355¢), all applications for new active
ingredients, new indications, new dosage forms, new dosing regimens or new routes of administration are
required to contain an assessment of the safety and effectiveness of the product for the claimed indication(s)
in pediatric patients unless this requirement is waived, deferred, or inapplicable. Gimoti (metoclopramide)
nasal spray represents a new dosage form and a new route of administration for metoclopramide. However,
diabetic gastroparesis is on the FDA-Automatic Waiver List of adult-related conditions because this
diagnosis is rarely or never occurs in pediatric patients and, as such, studies would be impossible or highly
impractical in pediatric patients.

Regulatory History
See DPMH Review of Reglan (metoclopramide) Tablets written by Carolyn L. Yancey, M.D., dated July 19,
2017, for the regulatory background of metoclopramide.

DPMH Pediatric Labeling Recommendations

The Pediatric Use subsection must describe what is known and unknown about use of the drug in the
pediatric population, including limitations of use, and must highlight any differences in efficacy or safety in
the pediatric population compared with the adult population. For products with pediatric indications, the
pediatric information must be placed in the labeling as required by 21 CFR 201.57(¢)(9)(iv). This regulation
describes the appropriate use statements to include in labeling based on findings of safety and effectiveness
in the pediatric population. Like the innovator (Reglan), Gimoti (metoclopramide nasal spray) has no
indication(s) in pediatric patients of any age. Consistent with the Reglan labeling, Gimoti proposed labeling
for Section 1, Indications and Usage, includes Limitations of Use:

- GIMOTTI is not recommended for use in pediatric patients due to the risk of tardive dyskinesia (TD) and

other extrapyramidal symptoms as well as the risk of methemoglobinemia in neonates -

DPMH supports cross-referencing the first entry on pediatric patients under Limitations of Use to
subsection 8.4 Pediatric Use to inform prescribers of the risks associated with use of metoclopramide in
pediatric patients, including neonates. This review focuses on labeling sections and revisions that directly
address pediatric use. These recommendations are based on the DGIEP substantially complete proposed
GIMOTI labeling (dated December 11, 2018) which is in PLR/PLLR format. DPMH’s recommended
information to be added to the labeling is underlined. Information to be deleted has a strikethrough.
Comments and rationale for DPMH’s recommendations to the labeling are in italics.

HIGHLIGHTS OF PRESCRIBING INFORMATION

GIMOTI (metoclopramide nasal spray)
Initial U.S. Approval: 1979

INDICATIONS AND USAGE

(b) (4)

GIMOTI is indicate for the relief of symptoms in adult with acute and recurrent diabetic gastroparesis.

Reference ID: 4828880
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(1)

Limitations of Use:

- GIMOITTI is not recommended for use in pediatric patients due to the risk of tardive dyskinesia (TD) and
other extrapyramidal symptoms as well as the risk of methemoglobinemia in neonates. (1, 8.4)

(b) (4)

Reviewer Comments: DPMH recommends/agrees with retaining Limitations of Use language as in Reglan
labeling that informs prescribers that metoclopramide is not recommended for use in pediatric patients due to
the risk of TD and other extrapyramidal symptoms as well as the risk of methemoglobinemia in neonates.

FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

GIMOTT is indicated for the relief of symptoms in adult
(1)

b) (4 . . . .
@@ with acute and recurrent diabetic gastroparesis.

Limitations of Use:

GIMOTI is not recommended for use in pediatric patients due to the risk of tardive dyskinesia (TD) and other
extrapyramidal symptoms as well as the risk of methemoglobinemia in neonates [See Use in Specific
Populations (8.4)].

(b) (4)

Reviewer Comments: See above DPMH comments to Highlights of Prescribing Information section that applies
to the Full Prescribing Information, Section 1 Indications and Usage.

5 WARNINGS AND PRECAUTIONS
5.1 Tardive Dyskinesia
5.2 Other Extrapyramidal Symptoms

Reviewer Comments: DPMH does not recommend any changes to Warnings and Precautions, sections (5.1)
and (5.2) on dystonias and other extrapyramidal symptoms, respectively, noted in subsection 8.4 Pediatric Use.

8 USE IN SPECIAL POPULATIONS
8.4 Pediatric Use

Metoclopramide is not recommended for use in pediatric patients due to the risk of tardive dyskinesia (TD) and
other extrapyramidal symptoms as well as the risk of methemoglobinemia in neonates. The safety and
effectiveness of GIMOTI is pediatric patients have not been established.

Dystonias and other extrapyramidal symptoms associated with metoclopramide are more common in pediatric
patients than in adults [see Warnings and Precautions (5.1, 5.2)]. In addition, neonates have reduced levels of
NADH-cytochrome bs reductase, making them more susceptible to methemoglobinemia, a possible adverse
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reaction of metoclopramide use in neonates [see Use in Specific Populations (8.8)].

Reviewer Comments: DPMH recommends retaining the language in subsection 8.4, as written in the listed
product, Reglan Tablets. The risks of dystonias and other extrapyramidal symptoms are cross-referenced in
Warnings and Precautions section (5.1) and (5.2), respectively.

DPMH Actions and Labeling Recommendations

DPMH reviewed Evoke Pharma, Incorporated proposed labeling for Gimoti (metoclopramide nasal spray)
and participated in meetings with the DGIEP Clinical Team from July 20 to February 7, 2019. The most
recent proposed labeling revisions per DPMH are dated December 11, 2018. DPMH labeling recommend-
ations were provided in track changes for DGIEP consideration to revise the Gimoti nasal spray labeling to
align with the listed drug labeling for Reglan and to conform to the Draft Guidance for Industry and Review
Staff on Pediatric Labeling.® DPMH’s input will be reflected in the final labeling and the action letter from
the DGIEP. Should this product be approved, final labeling will be negotiated with the applicant, and may
differ from recommendations in this DPMH labeling review.

6 Draft Guidance for Industry and Review Staff - Pediatric Information Incorporated into Human Prescription Drug and Biological Products

Labeling, February 2013
5
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: January 14, 2019

TO: Dragos Roman, M.D.
Director (Acting)
Division of Gastroenterology and Inborn Errors
Products (DGEIP)
Office of Drug Evaluation 111
Office of New Drugs

FROM: Srinivas R. Chennamaneni, Ph.D.
Division of New Drug Bioequivalence Evaluation (DNDBE)
Office of Study Integrity and Surveillance (0OSIS)

THROUGH: Charles R. Bonapace, Pharm.D.
Director
DNDBE
0SIS

SUBJECT: Routine inspection of Spaulding Clinical Research,
LLC., West Bend, WI.

1 Inspection Summary

OSIS arranged an inspection of study METO-IN-006 (NDA 209388)
conducted at Spaulding Clinical Research, LLC., West Bend, WI.

No objectionable conditions were observed and Form FDA 483 was
not issued at the inspection close-out. The final inspection
classification is No Action Indicated (NAI).

1.1. Recommendation

After reviewing the inspectional findings, I conclude the data
from the audited study are reliable.

2 Inspected Study:

NDA 209388

Study Number: METO-IN-006
Study Title: “A Four-Period, Four-Treatment, Four-Sequence

Randomized Crossover Study of the Comparative

Reference ID: 4828829



Page 2 — Routine inspection of Spaulding Clinical Research,
LLC., West Bend, WI.

Bioavailability of Metoclopramide After Nasal and
Oral Administration to Healthy Volunteers Under
Fasted Conditions”

Dates of conduct: 7/26/2017 — 9/20/2017

Clinical site: Spaulding Clinical Research, LLC.
525 S Silverbrook Drive
West Bend, WI 53095

ORA investigator Denise L. Burosh (BIMOW) inspected Spaulding
Clinical Research, LLC., West Bend, WI from October 10-12 and
15-16, 2018.

The inspection included a thorough examination of study records
(paper-based), subject records, informed consent process,
protocol compliance, institutional review board approvals,
sponsor and monitor correspondence, test article accountability
and storage, randomization, adverse events, and case report
forms.

3 Inspectional Findings
At the conclusion of the inspection, investigator Burosh did not

observe any objectionable conditions and did not issue Form FDA
483 to the clinical site.

4. Conclusion:

After reviewing the inspectional findings, I conclude the data
from study METO-IN-006 (NDA 209388) are reliable.

Based on the inspectional findings, studies of similar design
conducted between the previous inspection (02/2017) and the end

of the current surveillance interval should be considered
reliable without an inspection.

Srinivas R. Chennamaneni, Ph.D.
Staff Fellow

Final Classification:
NAI - Spaulding Clinical Research, LLC.

West Bend, WI
FEI#: 3008921101

V. 2.2 Last Revised Date:12-20-2018

Reference ID: 4828829



Page 3 — Routine inspection of Spaulding Clinical Research,
LLC., West Bend, WI.

CC:
0TS/0SI1S/Kassim/Choe/Mitchel 1/Fenty-Stewart/Nkah
OTS/0S1S/DNDBE/Bonapace/Dasgupta/Ayala/Biswas/Chennamanent
OTS/0S1S/DGDBE/Cho/Kadavil/Choi/Skelly/Au
ORA/OMPTO/0BIMO/0ORABIMOW. Correspondence@fda.hhs.gov

Draft: SRC 1/8/2019
Edit: GB 1/10/2019; CRB 1/10/2019

ECMS: Cabinets/CDER_OTS/Office of Study Integrity and

Surveillance/INSPECTIONS/BE Program/CLINICAL/Spaulding Clinical
Research, LLC., West Bend, WI, USA

OSIS File #: BE 8141
FACTS: 11856300

V. 2.2 Last Revised Date:12-20-2018
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Clinical Inspection Summary
NDA 209388 [metoclopramide]

Clinical Inspection Summary

Date January 8, 2019

From Susan Leibenhaut, M.D., OSI/DCCE/GCPAB
Susan Thompson, M.D., Team Leader, OS/DCCE/GCPAB
Kassa Ayalew, M.D., M.P.H., Branch Chief,
OSI/DCCE/GCPAB

To Anil Nayyar, M.D., Medical Officer, DGIEP

NDA # 209388

Applicant Evoke Pharma, Inc.

Drug Metoclopramide nasal spray

NME No

Division Classification GI motility modifying drugs

Proposed Indication Acute and recurrent diabetic gastroparesis in adult women

Consultation Request Date July 16, 2018

Summary Goal Date February 1, 2019

Action Goal Date April 1, 2019

PDUFA Date April 1, 2019

. OVERALL ASSESSMENT OF FINDINGS AND
RECOMMENDATIONS

Inspections for this NDA were conducted at three clinical investigator (CI) sites. The data from
the study are considered reliable. Two of the clinical sites have the final classification of No
Action Indicated (NAI) and one clinical site has the final classification of Voluntary Action
Indicated (VAI). No significant regulatory findings or data integrity issues were noted.

. BACKGROUND

The sponsor submitted this NDA for metoclopramide in a nasal spray formulation for

the indication of treatment of acute and recurrent diabetic gastroparesis in adult women.
Metoclopramide, a dopamine type 2 receptor antagonist, increases lower esophageal pressure,
esophageal muscle contractions, gastric emptying rate, and small bowel transit time without
increasing gastric secretions. The FDA approved treatment for this condition is an oral dosage
formulation of Reglan® (metoclopramide tablets, USP).

Reference ID: 4628080



Page 2=

Drug:=metoclopramide nasal spray=

Clinical Inspection Summary
NDA 209388 [metoclopramide]

Studies: Protocol numbers and titles for all studies that were inspected=

]

Protocol METO-IN-003 entitled “A Multicenter, Randomized, Double-Blind, Placebo-=
Controlled, Parallel-Group Clinical Study to Evaluate the Efficacy and Safety of=
Metoclopramide Nasal Spray in Women with Symptoms Associated with Diabetic=

Gastroparesis”™=

e Number of subjects: 205 subjects=

e Number of sites: 41 sites=

e Number of countries where subjects were enrolled: U.S. only=
() (6)

e Dates that study was conducted:

e Efficacy=endpoint:€hange=n=thePaily=%lobal-Symptom=-Assessment¥GSA )=+otalscore=

from Baseline to Week 4=

e Sites were chosen based on enrollment, inspectional history, and number of INDs in the=

OSI database=

. RESULTS (by site):

Name=andType-ofdnspected= Protocol=#/=Sites#/= Inspection= | Classification=
Entity/Address= #of=Subjects= Dates=
randomized=
CI:8BalRajBhandari,M.D.= METO-IN-003= September= | NAI=
3424 MedicalParkPrive#6= Site#305= 17+4020,=
Monroe,£.A71203= Subjects:=14= 2018=
CI:RichardMcCallum,?M.D.= METO-IN-003= September= | NAI=
4801-AlbertaAve= Site#347= 11043 ,=
ElPaso,TX79905= Subjects:=13= 2018=
Cl:HaddesePesta,M.D.= METO-IN-003= October29=| VAI=
292Fuclid-Ave+#115= Site=356= to=
SanPiego,€AH2114= Subjects:=10= November=
7,2018=

Compliance Classifications=
NAI= No deviation from regulations.=
VAI= Deviation(s) from regulations.=

OAI= Significant deviations from regulations.=Data may be unreliable.=

Reference ID: 4828330




Page 3= Clinical Inspection Summary
NDA 209388 [metoclopramide]

]

1.=Bal Raj Bhandari, M.D.=
3424 Medical Park Drive #6, Monroe, LA 71203=

For Protocol METO-IN-003 at this site, 26 subjects were screened, and 14 subjects=
were enrolled and completed the study.=Review of 100% of all screened and enrolled=
subject records was conducted for informed consent process, staff training, test article=
accountability, efficacy parameters, protocol deviations, concomitant medications,=
eligibility criteria, and adverse events. Source documents for protocol adherence and=
data verification were compared to line listings from the NDA. No significant=
deviations or discrepancies were noted, and no Form 483 was issued. There was no=
evidence of under reporting of adverse events.=

The study appears to have been conducted adequately at this site and the data=
generated by this site may be used in support of the respective indication.=

2.=Richard McCallum, M.D.=
4801 Alberta Ave, El Paso, TX 79905=

For Protocol METO-IN-003 at this site, 15 subjects were screened, and 13 subjects=
were enrolled and completed the study.=Review of 100% of enrolled subject records=
was conducted for informed consent process, staff training, test article accountability,=
efficacy parameters, protocol deviations, concomitant medications, eligibility criteria,=
and adverse events. Source documents for protocol adherence, data verification, and=
test article accountably records were compared to line listings from the NDA. No=
significant deviations or discrepancies were noted, and no Form 483 was issued. There=
was no evidence of under reporting of adverse events.=

The study appears to have been conducted adequately at this site and the data=
generated by this site may be used in support of the respective indication.=

3.=Taddese Desta, M.D.=
292 Euclid Ave #115, San Diego, CA 92114=

At this site, for Protocol METO-IN-003, 43 subjects were screened, and ten subjects=
were randomized and completed the study. A total of ten subjects’ records were=
reviewed.=The data in the line listings was compared with the source documents.=No=
significant deviations or discrepancies were noted. There was no evidence of under=
reporting of adverse events.=

A Form FDA 483, Inspectional Observations, was issued at the close of the=

inspection.=Key findings are that an investigation was not conducted in accordance=
with the signed statement of investigator and investigational plan because the=
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Page 4 Clinical Inspection Summary

NDA 209388 [metoclopramide]
|

following protocol violations were noted:

1.

Laboratory analysis of serum human chorionic gonadotropin for Subject.  ©®

at screening on ®® and for Subject| ' at screening on W
was not requested or performed as required by protocol Section 8.2.1, Visit 1:
Screening Period. Additionally, a urine pregnancy test for Subject| ' was
not performed at study Visit 4 as required by protocol Section 8.2.4, Visit 4:
Randomization Visit. Subjects’  © and| ®® were female subjects of
child bearing potential.

Concomitant medications taken by subjects within six months of study entry
and throughout the study were not always documented on electronic case report
forms, as required by protocol Section 8.3, Concomitant Medications. For
example,

i b 3 2 : i | P %
a. Subject ®® discontinued taking trazodone in ®® jiscontinued
, _ : () (6) [OIC)
omeprazole and Prevpak in , and was screened on i
These medications were not documented on electronic case report forms.
. {b) (B) . . N .
b. Subject ®® received treatment of prochlorperazine within six months of
screening on ®® The medication was not documented on an

electronic case report form.

Dr. Desta adequately responded to the mspection findings in a letter dated
November 21, 2018.

The study appears to have been conducted adequately at this site and the data
generated by this site may be used in support of the respective indication.

{See appended electronic signature page}

Susan Leibenhaut, M.D.

Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE:

Reference ID: 4628080
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Susan Thompson, M.D.

Team Leader

Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations
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=

CONCURRENCE:=
{See=appended-electronicsignaturespage }=
KassaAyalew,M.D.,-M.P.H.=
Branch=Chief=
Good=ClinicalPractice-Assessment-Branch=
Division=ef=Clinical<€€omplianceEvaluation=
Office-af=Scientificdnvestigations=

cc:=

CentralPoc.Rm.=

Review Division /Acting Division Director/Dragos Roman=
Review Division /Medical Team Leader/Juli Tomaino=
Review Division /Project Manager/Maureen Dewey=
Review Division/Medical Officer/Anil Nayyar=

OSI/Office Director/David Burrow=

OSI/DCCE/ Division Director/Ni Khin=
OSI/DCCE/Branch Chief/Kassa Ayalew=

OSI/DCCE/Team Leader/ Susan D. Thompson=
OSI/DCCE/GCP Reviewer/ Susan Leibenhaut=

OSI/ GCP Program Analysts/ Joseph Peacock/Yolanda Patague=
OSI/Database PM/Dana Walters=
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'f* DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
%a C Division of Pediatric and Maternal Health
e"‘mm” Office of New Drugs

Center for Drug Evaluation and Research
Food and Drug Administration

Silver Spring, MD 20993

Tel 301-796-2200

FAX 301-796-9744

Division of Pediatric and Maternal Health Memorandum
Date: January 4, 2018 Date Consulted: June 19, 2018

From: Kristie Baisden, DO, Medical Officer, Maternal Health
Division of Pediatric and Maternal Health (DPMH)

Through: Tamara Johnson, MD, MS, Team Leader, Maternal Health
Division of Pediatric and Maternal Health (DPMH)

To: Maureen Dewey, Regulatory Project Manager (RPM)

Division of Gastroenterology and Inborn Error Products (DGIEP)
Drug: Gimoti (metoclopramide)
NDA: 209388

Indication: Relief of symptoms in adult women with acute and recurrent diabetic
gastroparesis

Applicant:  Evoke Pharma, Inc.
Subject: Pregnancy and Lactation labeling
Materials Reviewed:
e NDA 209388 submitted on June 1, 2018
e DPMH review of Reglan (metoclopramide) Tablets USP (NDA 017854) by Christos
Mastroyannis, MD, dated August 22, 2017.!

Consult Question: DGIEP requests review of PLLR labeling for this new NDA

! The cross-reference to the Reglan consult is included to avoid duplicating background information relevant to this
class of products. DPMH’s recommendations for the Gimoti labeling discussed below are based solely on
information from literature that is not specific to a particular metoclopramide product.
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INTRODUCTION

On June 1, 2018, the applicant, Evoke Pharma, submitted a new drug application (NDA) for
Gimoti (metoclopramide) via the 505 (b) (2) regulatory pathway. The Division of
Gastroenterology and Inborn Error Products (DGIEP) consulted the Division of Pediatric and
Maternal Health (DPMH) on June 19, 2018, to assist with the labeling review for the Pregnancy,
Lactation, and Females and Males of Reproductive Potential subsections.

BACKGROUND
Regulatory History
e The applicant is relying on the FDA’s finding of safety and effectiveness for Reglan
(metoclopramide) Tablets USP (NDA 017854) as the listed drug relied upon.’
e Metoclopramide received initial U.S. market approval in 1979.
e The proposed indication for Gimoti is the relief of symptoms in adult women with acute
and recurrent diabetic gastroparesis.

Gimoti Drug Characteristics®
e Drug Class: dopamine-2-receptor antagonist
e Mechanism of action: sensitize tissues to the action of acetylcholine
Dosage and administration: 15 mg per nasal spray administered before each meal and at
bedtime for 2 to ggweeks.
Molecular weight: 354 Daltons
Bioavailability: 47.4%
Protein binding: 30%
Half-life: 8 hours
Adverse reactions: dysgeusia, headache, fatigue, restlessness, drowsiness, and lassitude.

Current State of the Labeling®
e Reglan (metoclopramide) Tablet USP (NDA 017854), the listed drug relied upon,
currently approved labeling is in the Physicians Labeling Rule (PLR) format and the
PLLR format.

REVIEW
Applicant’s Review of the Published Literature
The applicant did not specify the search criteria, but submitted the following relevant articles:

e In aregister-based cohort study,’ among 28, 486 women exposed to metoclopramide in
the first trimester, there was no increased risk of major congenital malformations overall,
for any of the 20 individual malformation categories assessed, spontaneous abortion, or
stillbirth.

* The cross-reference to the Reglan consult is included to avoid duplicating background information relevant to this
class of products. DPMH’s recommendations for the Gimoti labeling discussed below are based solely on
information from literature that is not specific to a particular metoclopramide product.

* Gimoti proposed package insert

* Reglan currently approved labeling from 8/29/17. Drugs@FDA

> Pasternak B, et al. Metoclopramide in Pregnancy and Risk of Major Congenital Malformations and Fetal Death.
JAMA. 2013; 310 (15): 1601-1611.

Reference ID: 4828866



In a large cohort of infants (n=81,703) exposed to metoclopramide in the first trimester,
exposure was not associated with significantly increased risks of any of several adverse
outcomes, including congenital malformations, low birth weight, and preterm delivery.®

DPMH’s Review of the Published Literature

The clinical experience data on metoclopramide use in pregnancy, lactation, and fertility were
previously reviewed by DPMH in 2017.” DPMH concluded the following:

Pregnancy: The available data from published retrospective cohort studies, national
registry studies, and meta-analyses (reflecting over 20 years of use in thousands of
pregnant women) failed to demonstrate an association of adverse developmental
outcomes with metoclopramide use during pregnancy. There were adverse reactions
reported, however, these are not dissimilar to those expected and already described in the
Warnings and Precautions section of the Reglan labeling.

Lactation: Metoclopramide is present in the breastmilk. Metoclopramide has been used
off-label to induce lactation and improve milk production in women who wish to
breastfeed; however, the data are insufficient to support that the drug increases milk
production. No adverse reactions have been observed in breastfed infants of mothers
who were taking metoclopramide while breastfeeding except for intestinal discomfort
(n=2). Metoclopramide may cause extrapyramidal signs (dystonias) and
methemoglobinemia in breastfeeding neonates (neonates have reduced levels of NADH-
cytochrome b5 reductase, making them more susceptible to methemoglobinemia).
Therefore, these neonates should be closely being monitored.

Fertility: Publications identified during this review report on metoclopramide use in
fertility, but do not report any specific fertility-related adverse reactions. Theoretically,
metoclopramide elevates prolactin levels and this in turn suppresses hypothalamic GnRH,
resulting in reduced pituitary gonadotropin secretion. Suppressed hypothalamic GnRH
can inhibit reproductive function by impairing gonadal steroidogenesis in both female
and male of reproductive potential. Serum prolactin levels typically return to normal in 1
week and adverse effects typically resolve within a few weeks to months following
metoclopramide discontinuation. Metoclopramide does not cause an increase to major
congenital malformations and miscarriage in humans; therefore, there are no
recommendations for contraception and need for pregnancy testing. Section 8.3, Females
and Males of Reproductive Potential, will not be included in Reglan labeling.

Reviewer’s Comment

The applicant proposed PLLR labeling for Gimoti similar to currently approved PLLR labeling
for Reglan tablets, with the addition of a Human Data subheading in 8.1 Pregnancy. DPMH
concludes the Risk Summary in 8.1 adequately describes the available human pregnancy data for
metoclopramide. Therefore, DPMH recommends Gimoti PLLR labeling that is consistent with
Reglan tablets.

® Matok I., et al. The safety of metoclopramide use in the first trimester of pregnancy. NEJM 360; 24. 2009.
" DPMH review of Reglan (metoclopramide) Tablets USP (NDA 017854) by Christos Mastroyannis, MD, dated
August 22, 2017.
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LABELING RECOMMENDATIONS
DPMH revised subsections 8.1 and 8.2 of labeling for compliance with the PLLR (see below).
DPMH refers to the final NDA action for final labeling

DPMH Proposed Gimoti Pregnancy and Lactation Labeling

FULL PRESCRIBING INFORMATION

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

Published studies, including retrospective cohort studies, national registry studies, and meta-
analyses, do not report an increased risk of adverse pregnancy-related outcomes with use of
metoclopramide during pregnancy. There are potential risks to the neonate following exposure in
utero to metoclopramide during delivery (see Clinical Considerations). In animal reproduction
studies, no adverse developmental effects were observed with oral administration of
metoclopramide to pregnant rats and rabbits at exposures about 6 and 12 times the maximum
recommended human dose (MRHD) (see Data).

The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss or other
adverse outcomes. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in the clinically recognized pregnancies is 2 to 4% and 15 to 20%,
respectively.

Clinical Considerations

Fetal/Neonatal Adverse Reactions

Metoclopramide crosses the placental barrier and may cause extrapyramidal signs and
methemoglobinemia in neonates with maternal administration during delivery. Monitor neonates
for extrapyramidal signs [see Warnings and Precautions (5.1,5.2), Use in Specific Populations

(8.4)].

Data

Animal Data

Reproduction studies have been performed following administration of oral metoclopramide
during organogenesis in pregnant rats at about 6 times the MRHD calculated on body surface
area and in pregnant rabbits at about 12 times the MRHD calculated on body surface area. No
evidence of adverse developmental effects due to metoclopramide were observed.

8.2 Lactation

Risk Summary

Limited published data report the presence of metoclopramide in human milk in variable
amounts. Breastfed infants exposed to metoclopramide have experienced gastrointestinal adverse
reactions, including intestinal discomfort and increased intestinal gas formation (see Data).
Metoclopramide elevates prolactin levels [see Warnings and Precautions (5.7)]; however, the
published data are not adequate to support drug effects on milk production. The developmental
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and health benefits of breastfeeding should be considered along with the mother’s clinical need
for Gimoti and any potential adverse effects on the breastfed child from Gimoti or from the
underlying maternal condition.

Clinical Considerations

Monitor breastfeeding neonates because metoclopramide may cause extrapyramidal signs
(dystonias) and methemoglobinemia [see Warnings and Precautions (5.1, 5.2), Use in Specific
Populations (8.4)].

Data

In published clinical studies, the estimated amount of metoclopramide received by the breastfed
infant was less than 10% of the maternal weight-adjusted dose. In one study, the estimated daily
amount of metoclopramide received by infants from breast milk ranged from 6 to 24 mcg/kg/day
in early puerperium (3 to 9 days postpartum) and from 1 to 13 mcg/kg/day at 8 to 12 weeks
postpartum.
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LABEL AND LABELING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA)
Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)
Centerfor Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: November15, 2018

Requesting Office or Division: Division of Gastroenterology and Inborn Errors Products
(DGIEP)

Application Type and Number: NDA 209388

Product Name and Strength: Gimoti (metoclopramide nasal spray), 15 mg per spray
Product Type: Single ingredient combination product
Rx or OTC: Rx
Applicant/Sponsor Name: Evoke Pharma, Inc.
FDA Received Date: June 1, 2018
OSE RCM #: 2018-1162
DMEPA Safety Evaluator: Melina Griffis, R.Ph.
DMEPA Team Leader: Sarah K. Vee, Pharm.D.
1
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1 REASON FOR REVIEW

This review evaluatesthe proposed label and labeling for Gimoti (NDA 209388) for areas of
vulnerability that could lead to medication errors. DGIEP requested thisreview as part of their
evaluation of the 505(b)(2) submission for Gimoti. The reference listed drug (Reglan, NDA
17854) was approved in 1979.

1.1 Regulatory History

In a previousreview, (RCM 2016-2888) DMEPA evaluated the results of Evoke Pharma’s
comprehensive use-related risk analysisto determine whethera human factors validation study
is required for the proposed Gimoti (metoclopramide nasal spray). DMEPA’s findings concluded
that Evoke had adequately considered the risks associated with the proposed Gimoti
(metoclopramide nasal spray) and that a human factors validation study was not needed.

2 MATERIALS REVIEWED

We considered the materialslistedin Table 1 for this review. The Appendices provide the
methods and results for each material reviewed.

Table 1. Materials Considered for this Label and Labeling Review

Material Reviewed Appendix Section
(for Methods and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B

Human Factors Study N/A

ISMP Newsletters N/A

FDA Adverse Event Reporting System (FAERS)* N/A

Other N/A

Labels and Labeling G

N/A=not applicable for this review
*We do not typically search FAERS for our label and labeling reviews unless we are aware of
medication errors through our routine postmarket safety surveillance

3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED

We performed a risk assessment of the proposed label and labeling for Gimoti for areas of
vulnerability that may lead to medication errors and determined the label and labeling could be
revised to improve clarity and prominence of information and to promote safe use of the
proposed product.

4 CONCLUSION & RECOMMENDATIONS

Our evaluation of the proposedlabel and labelingidentified areas of vulnerability that may lead
to medication errors. We provide the recommendationsinsection 4.1 and 4.2 below and
recommend that they are implemented priorto approval.

2
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4.1 RECOMMENDATIONS FOR THE DIVISION

A. Highlights of Prescribing Information
1. Dosage and Administration Section
a. The recommended dosinginstructions should be expressedin number of
sprays and indicate which nostril(s) (e.g. 1 nostril only or per nostril).

B. FullPrescribingInformation
1. Dosage and Administration Section
a. Asectionentitled Administration Information should be added to include
the primingrequirement.
b. The recommendeddosinginstructions should be expressedin number of
sprays and indicate which nostril(s) (e.g. 1 nostril only or per nostril).

2. How Supplied/Storage and Handling Section

This sectionshould be revised to include total # of sprays per bottle and
numerical NDC number.

C. Instruction for Use

1. The statement” O in the Important Information
sectionshould be deleted. We note that an affirmative statementwith respect
to the correct route of the administration already existsinthis section.
Additionally, we are aware of post-marketing reports that negative statements
(e.g.donot) may have the opposite intended meaning because the word “not”

can be overlooked and the warning may be misinterpreted as an affirmative
statement.?

4.2 RECOMMENDATIONS FOR EVOKE PHARMA
We recommend the following be implemented priorto approval of this NDA:

A. General Comments (ContainerLabels & Carton Labeling)
1. The place holder NDC numberin all locations should be updatedto reflectthe
actual numerical NDC number.

B. Carton Labeling
1. The statement” O@ | 5cated on the side panel
should be deleted. We note that an affirmative statementwithrespectto the
correct route of the administration already exists on the principle display panel.

3 Institute for Safe Medication Practices. Affirmative statements (do this) may be better understoodthat negative
warnings (do not dO that). ISMP Med Saf Alert Acute Care. 2010;15(16):1-3

3
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Additionally, we are aware of post-marketing reports that negative statements
(e.g.donot) may have the opposite intended meaning because the word “not”

can be overlooked and the warning may be misinterpreted as an affirmative
statement.b

2. Revise the discard afterfirst use statementto read: “Date of firstopening / / .

Discard unused portion 4 weeks after first use”. In addition, this statement
should be in bold font.

3. Inaccordance with 21 CFR 201.55 the “Usual Dose” statement should be added
to the side panel.

C. ContainerlLabel
1. Revisethediscard
after firstuse.

®® after first use statement to read: “Discard 4 weeks

b Institute for Safe Medication Practices. Affirmative statements (do this) may be better understoodthat negative
warnings (do not dO that). ISMP Med Saf Alert Acute Care. 2010;15(16):1-3

4
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APPENDICES: METHODS & RESULTS FOR EACH MATERIALS REVIEWED

APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION

Table 2 presentsrelevant product information for Gimoti received onJune 1, 2018 from Evoke,
and the reference listed drug (RLD).

Table 2. Relevant Product Information for Gimoti and the Listed Drug

Product Name Gimoti Reglan

Initial Approval Date N/A 1979

Active Ingredient metoclopramide metoclopramide

Indication Forthe relief of symptoms in Treatment of documented
adult women with acute and gastroesophageal refluxin
recurrent diabetic adults who fail to respond to
gastroparesis conventional therapy. Releif of

symptoms in adults with acute
and recurrent diabetic
gastroparesis.

Route of Administration | Intranasal Oral

Dosage Form Nasal spray Tablet

Strength 15 mg per spray 5 mgand 10 mg

Dose and Frequency Administer 15 mg (1 spray), 30 | 10 mgto 15 mg four times
minutes before each meal and | dailyfor 4 to 12 weeks.
at bedtime (maximum of 60 Maximum recommended daily

mg per day) for 2 to 4 weeks dosage is 60 mg.

How Supplied Suppliedasa  “%mg/mL Bottle of 100 tablets
solution of metoclopramidein
10 mLType 1 amberglass
bottle fitted with a metered
spray pump attachment, a
protective cap, and a safety

clip
(b) (4

Storage Store at controlled room

temperature, between 20°C
and 25°C (68°F and 77°F)

Container Closure Type 1 amber glass bottle N/A
fitted witha metered spray

pump attachment, a protective
cap, and a safety clip
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APPENDIX B. PREVIOUS DMEPA REVIEWS

On August 1, 2018, we searched for previous DMEPA reviews relevantto this current review
using the terms, Gimoti. Our search identified one previous review¢ and we considered our
previous recommendationsto see if theyare applicable for this current review.

APPENDIX C. HUMAN FACTORS STUDY

N/A

APPENDIX D. ISMP NEWSLETTERS

N/A

APPENDIX E. FDA ADVERSE EVENT REPORTING SYSTEM (FAERS)
N/A

APPENDIX G. LABELS AND LABELING
G.1  List of Labels and Labeling Reviewed

Using the principles of human factors and Failure Mode and Effects Analysis,4along with
postmarket medication error data, we reviewed the following Gimoti labels and labeling
submitted by Evoke Pharma.

e Containerlabel receivedonJune 1, 2018

e (Carton labelingreceivedonJune 1,2018

e Instructions for Use (Image not shown) receivedonJune 1, 2018

e Medication Guide (Image not shown) received on June 1, 2018

e PrescribingInformation (Image not shown) received on July 6, 2018

1 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page

¢ Abraham, S., Review of Human Factors Use-related risk Analysisfor Gimoti IND 25512. Silver Spring (MD): FDA,
CDER, OSE, DMEPA (US); 2016 Dec 22. RCM No.: 2016-2888.

4 |nstitute for Healthcare Improvement (IHl). Failure Modes and Effects Analysis. Boston. IHI:2004.
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: 7/16/2018

TO: Division of Gastroenterology and Inborn Errors Products
Office of Drug Evaluation III

FROM: Division of New Drug Bioequivalence Evaluation (DNDBE)
Office of Study Integrity and Surveillance (OSIS)

SUBJECT: Recommendation to accept data without an on-site inspection
RE: NDA 209388

The Division of New Drug Bioequivalence Evaluation (DNDBE) within the Office of Study Integrity
and Surveillance (OSIS) recommends accepting data without an on-site inspection. The rationale for
this decision 1s noted below.

Rationale

OSIS recently inspected the site listed below. The inspectional outcome from the inspection was
classified as No Action Indicated (NAT).

Inspection Site

Facility Type Facility Name Facility Address

(b) (4)
Analytical
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	NOA 209833 GIMOTIC (metoclopramide nasal spray) Division of Pediatric and Maternal Health Evoke Pharma, Incorporated May 2020 
	relief of symptoms in adult women with acute and recunent diabetic gastroparesis based on findings of safety and efficacy, and comparative bioavailability (BA) to the LD, Reglan (metoclopramide HCl) 10 mg oral tablet (approved December 1980). Reglan is approved for treatment of 4 to 12 weeks of symptomatic, documented gastroesophageal reflux in adults who fail to respond to conventional therapy, and for relief of symptoms in adults (women and men) with diabetic gastroparesis. The applicant is not seeking an
	The phaimacokinetic (PK) bridge between Gimoti 15 mg nasal spray dose and Reglan 10 mg tablet fails to justify reliance on findings of safety and efficacy for Reglan to assure comparable safety and efficacy between Gimoti and Reglan. Clinical pha1macology detailed concerns that the Gimoti nasal spray product is not able to deliver metoclopramide in a reliable and consistent manner. The lower mean maximum concentration (Cmax) was driven by patients who received ve1y little metoclopramide via nasal spray deli
	The proposed specification for the dmg product is inadequate based on quality control and essential perfo1mance characteristics ofthe combination product. 
	The proposed therapeutic dose for Gimoti is 15 mg administered four times daily (30 min__~~.
	Figure

	~utes
	meal and at bedtime) and the to-be-marketed product is as an intranasal (IN) spray in an metered spray pump. As cited in the attached review, the Pediatric Research Equity Act (PREAf does not apply to Gimoti because diabetic gastroparesis is on the FDA-Automatic Waiver List of adult-related conditions that are rai·ely or never diagnosed in pediatric patients and, as such, studies would be impossible or highly impracticable in pediatric patients. 
	Class 2 Resubmission ofNDA 209388 Gimoti (metoclopramide nasal spray) FDA convened a Type A meeting with the applicant on July 25, 2019 to discuss plans to address the deficiencies on the quality of diug substance manufacturing and device quality. Per the Office of Product Quality (OPQ), the applicant has provided adequate diug product data using the commercial foimulation (equivalent to 15 mg dose) and the planned commercial device, Hl spray pump. OPQ confomed that the di·oplet size distribution and spray 
	4
	4 
	2 

	Selection of the 15 mg to-be-mai·keted dose of Gimoti is based on data from the pivotal comparative BA/bioequivalence (BE) Phase 1 study, METO-IN-006, a 4-way crossover study in 98 healthy subjects (males and females) with Gimoti (15 mg, 16 mg, and 17 mg), Reglan 10 mg tablet, and Reglan 5 mg, intravenously. Gimoti 15 mg demonstrated compai·able area under the curve (AUC), and a 20% lower mean Cmax compai·ed to Reglan 10 mg (N=97). Clinical Phaimacology cites that "11 of 293 PK profiles (3.75%) ofGimoti 15 
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	E.. ϮϬϵϴϯϯ '/DKd/. ;ŵĞƚŽĐůŽƉƌĂŵŝĚĞ ŶĂƐĂů ƐƉƌĂǇͿ .ŝǀŝƐŝŽŶ ŽĨ WĞĚŝĂƚƌŝĐ ĂŶĚ DĂƚĞƌŶĂů ,ĞĂůƚŚ 
	.ǀŽŬĞ WŚĂƌŵĂ͕ /ŶĐŽƌƉŽƌĂƚĞĚ DĂǇ ϮϬϮϬ 
	,1.... EDVHG RQ VXEMHFWLYH GLIIHUHQFHV DFURVV . GRVH.DGPLQLVWUDWRUV. GLIIHULQJ WUDLQLQJ QHHGV. WKH DELOLW\ WR GRVH WKH ,1 GHYLFH DFFXUDWHO\. DQG D ODUJH QXPEHU RI GRVHV EHLQJ DGPLQLVWHUHG ZLWKLQ D VKRUW SHULRG RI WLPH .DGPLQLVWHULQJ GRVHV WR PXOWLSOH SDWLHQWV DW a. PLQXWH LQWHUYDOV.. FROOHFWLYHO\. (DFK LVVXH PD\ KDYH FRQWULEXWHG WR GRVLQJ HUURUV DQG WKH REVHUYHG ORZ GUXJ FRQFHQWUDWLRQ .&PD[.. 3HU &OLQLFDO 3KDUPDFRORJ\. ZKHQ *LPRWL .. PJ ZDV FRPSDUHG WR 5HJODQ .. PJ WDEOHW. ZLWKRXW GDWD IURP SDWLHQWV IRU ZKR
	. 

	: Based on clinical trial patient-use data (METO-IN-003 and METO-IN-004), DG concludes that patient self-administration supported by the revised Instructions for Use (IFU) for the IN spray could reduce dosing errors. DG accepts the Root Cause Analysis and concludes that the IFU section of labeling is adequately revised to more clearly describe the appropriate priming needed to deliver a full-dose of the nasal spray. 
	Reviewer Comments

	5HJDUGLQJ WKH DSSOLFDQW¶V FODLPHG GLIIHUHQFHV DFURVV IHPDOHV FRPSDUHG WR PHQ. WKH DSSOLFDQW FODLPV WKDW WKH JHRPHWULF PHDQ .J0HDQ. IRU $8& DQG &PD[ ZHUH KLJKHU LQ IHPDOH WKDQ LQ PDOH VXEMHFWV. DQG &PD[ ZDV FRQVLVWHQWO\ WRR ORZ WR PHHW FULWHULD IRU %( LQ PHQ. 'LIIHUHQW SULPDU\ HIILFDF\ HQGSRLQWV ZHUH XVHG LQ GLIIHUHQW VWXGLHV PDNLQJ LW FKDOOHQJLQJ WR FRPSDUH UHVXOWV DFURVV VWXGLHV.3HU WKH 6WDWLVWLFV 5HYLHZHU. VXEJURXS DQDO\VLV RI ZRPHQ LQ VWXG\ 0(72.,1....DQG 0(72.,1....ZDV PXOWLSOLFLW\ DGMXVWHG DQG ERWK VWX
	. 
	. 
	. 
	. 

	:. DG Clinical Team concludes that Gimoti has been demonstrated to show comparable systemic exposure to .oral Reglan 10 mg tablet.. 
	Reviewer Comments

	6WXG\ 0(72.,1.... ZDV QRW GHVLJQHG WR LGHQWLI\ 3. GLIIHUHQFHV EHWZHHQ PDOHV DQG IHPDOHV. DQG LW FDQQRW EH UXOHG RXW WKDW RWKHU IDFWRUV .DVLGH IURP ERG\ VL]H. PD\ KDYH FRQWULEXWHG LQ SDUW WR WKH REVHUYHG 3. GLIIHUHQFH EHWZHHQ PDOH DQG IHPDOH .H.J.. &<3.'. SKHQRW\SH.. 6HH WKH &OLQLFDO 3KDUPDFRORJ\ 5HYLHZ E\ 6RMHRQJ <L. 3K.'. DQG ,QVRRN .LP. 3K.'. 
	: .DPMH defers to DG Clinical Pharmacology conclusion that the applicant’s observation of a higher mean .
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	NOA 209833 GIMOTIC (metoclopramide nasal spray) Division of Pediatric and Maternal Health Evoke Pharma, Incorporated May 2020 
	A UC and Cmax in females is confounded by the effect ofbody size on drug distribution and clearance because females tend to be lighter andsmaller than males.Per the Statistical Reviewer, the statistical analysis using an analysis ofvariance (ANO VA) model inc01porating covariates ofboth sex and body weight (supplement PK analysis ofMETO-IN-001 and METO-IN-006) suggest that Cmax andAUC were notsignificantly different between males andfemales. Clinical Pharmacology concludes that a covariate effect (e.g., sex
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	(b)(4)
	The applicant ro oses 
	(b)(4f 
	Reviewer Comments: .DG Clinical Pharmacology and Clinical recommend that the applicant develop a lower strength formulation, .
	(7.5 mg strength nasal spray). As of this review, DG is considering a postmarketing requirement for development ofa lower strength formulation ofmetoclopramide to address specific populations ofpatients with moderate to severe hepatic impairment, renal impairment including end-stage renal disease, andpatients who are CYP2D6 poor metabolizers or have need for concomitant use with CYP2D6 inhibitors. 
	DPMH Pediatric Labeling Recommendations As cited in the attached DPMH Labeling Review, Gimoti (metoclopramide nasal spray), like the LD (Reglan), has no indication(s) in pediatric patients of any age. GIMOTI is not recommended for use in pediatric patients due to the risk of tardive dyskinesia (TD) and other extrapyramidal symptoms as well as the risk of methemoglobinemia in neonates. The most recent version of the DG substantially complete proposed GIMOTI labeling (dated May 12, 2020) is in PLR/PLLR foimat
	FULL PRESCRIBING INFORMATION 
	1 INDICATIONS AND USAGE 
	Gimoti is indicated for the relief ofsymptoms in adult~ (bJ<-with acute and recmTent diabetic 
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	Pugh B or C), 
	Pugh B or C), 


	(b)(4
	mL/minute}, 
	NDA 209388 Gimoti (metoclopramide nasal spray), DG Clinical Pharmacology Reviewer Sojeong Yi, Ph.D. and Kim lnsook, Ph.D., comments in substantially complete Gimoti (metoclopramide nasal spray) labeling (dated May 12, 2020). 
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	Reference ID 461SJ89 
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	XVLQJ VWURQJ &<3.'. LQKLELWRUV [see ] 
	GXH WR WKH ULVN RI LQFUHDVHG GUXJ H[SRVXUH DQG DGYHUVH UHDFWLRQV 
	Figure
	Warnings and Precautions (5.9)

	: DPMH agrees with DG on the revised indication in both adult women and men based on the BA study METO-IN-006 (see Clinical Pharmacology Review by Sojeong Yi, Ph.D. and Insook Kim, Ph.D.) and minor revisions in the Limitations of Use. 
	Reviewer Comment

	. 86( ,1 63(&,),& 3238/$7,216 
	... 3HGLDWULF 8VH 
	0HWRFORSUDPLGH LV QRW UHFRPPHQGHG IRU XVH LQ SHGLDWULF SDWLHQWV GXH WR WKH ULVN RI WDUGLYH G\VNLQHVLD .7'. DQG RWKHU H[WUDS\UDPLGDO V\PSWRPV DV ZHOO DV WKH ULVN RI PHWKHPRJORELQHPLD LQ QHRQDWHV. 7KH VDIHW\ DQG HIIHFWLYHQHVV RI *,027, LQ SHGLDWULF SDWLHQWV KDYH QRW EHHQ HVWDEOLVKHG. 
	'\VWRQLDV DQG RWKHU H[WUDS\UDPLGDO V\PSWRPV DVVRFLDWHG ZLWK PHWRFORSUDPLGH DUH PRUH FRPPRQ LQ SHGLDWULF SDWLHQWV WKDQ LQ DGXOWV [see  Warnings and Precautions (5.1, 5.2)]. ,Q DGGLWLRQ. QHRQDWHV KDYH UHGXFHG OHYHOV RI 1$'+.F\WRFKURPH E. UHGXFWDVH. PDNLQJ WKHP PRUH VXVFHSWLEOH WR PHWKHPRJORELQHPLD. D SRVVLEOH DGYHUVH UHDFWLRQ RI PHWRFORSUDPLGH XVH LQ QHRQDWHV [see Use in Specific Populations (8.8)]. 
	Indications and Usage (1),

	:. DPMH recommends cross referencing the risks of dystonias and other extrapyramidal symptoms associated .with metoclopramide being more common in pediatric patients than in adults from (8.4) to Indications and .Usage (1), specifically to Limitations of Use to inform prescribers on pediatric safety information.. 
	Reviewer Comments

	'30+ $FWLRQV DQG /DEHOLQJ 5HFRPPHQGDWLRQV 
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	$33(1',;. 81,5(9,(:. 6HFWLRQ . 3HGLDWULFV 
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	5HJODQ .PHWRFORSUDPLGH. WDEOHWV .1'$ ........ WKH OLVWHG GUXJ UHOLHG XSRQ. FXUUHQWO\ DSSURYHG ODEHOLQJ LV LQ WKH 3K\VLFLDQ /DEHOLQJ 5XOH .3/5. IRUPDW DQG ZDV FRQYHUWHG WR 3//5 IRUPDW LQ ..... 
	&XUUHQW 6WDWH RI WKH /DEHOLQJ
	. 

	x. 8.1 Pregnancy. 
	o. 3XEOLVKHG VWXGLHV. LQFOXGLQJ UHWURVSHFWLYH FRKRUW VWXGLHV. QDWLRQDO UHJLVWU\ VWXGLHV. DQG PHWD.DQDO\VHV. GR QRW UHSRUW DQ LQFUHDVHG ULVN RI DGYHUVH SUHJQDQF\.RXWFRPHV ZLWK XVH RI PHWRFORSUDPLGH GXULQJ SUHJQDQF\. 
	o. 3XEOLVKHG VWXGLHV. LQFOXGLQJ UHWURVSHFWLYH FRKRUW VWXGLHV. QDWLRQDO UHJLVWU\ VWXGLHV. DQG PHWD.DQDO\VHV. GR QRW UHSRUW DQ LQFUHDVHG ULVN RI DGYHUVH SUHJQDQF\.RXWFRPHV ZLWK XVH RI PHWRFORSUDPLGH GXULQJ SUHJQDQF\. 
	o. 3XEOLVKHG VWXGLHV. LQFOXGLQJ UHWURVSHFWLYH FRKRUW VWXGLHV. QDWLRQDO UHJLVWU\ VWXGLHV. DQG PHWD.DQDO\VHV. GR QRW UHSRUW DQ LQFUHDVHG ULVN RI DGYHUVH SUHJQDQF\.RXWFRPHV ZLWK XVH RI PHWRFORSUDPLGH GXULQJ SUHJQDQF\. 

	o. 1R DGYHUVH GHYHORSPHQWDO HIIHFWV ZHUH REVHUYHG ZLWK RUDO DGPLQLVWUDWLRQ RI PHWRFORSUDPLGH WR SUHJQDQW UDWV DQG UDEELWV DW H[SRVXUHV DERXW . DQG .. WLPHV WKH PD[LPXP UHFRPPHQGHG KXPDQ GRVH. 
	o. 1R DGYHUVH GHYHORSPHQWDO HIIHFWV ZHUH REVHUYHG ZLWK RUDO DGPLQLVWUDWLRQ RI PHWRFORSUDPLGH WR SUHJQDQW UDWV DQG UDEELWV DW H[SRVXUHV DERXW . DQG .. WLPHV WKH PD[LPXP UHFRPPHQGHG KXPDQ GRVH. 

	o. $ &OLQLFDO &RQVLGHUDWLRQ IRU )HWDO.1HRQDWDO $GYHUVH 5HDFWLRQV LV LQFOXGHG ZKLFK QRWHV PHWRFORSUDPLGH FURVVHV WKH SODFHQWDO EDUULHU DQG PD\ FDXVH H[WUDS\UDPLGDO VLJQV DQG PHWKHPRJORELQHPLD LQ QHRQDWHV ZLWK PDWHUQDO DGPLQLVWUDWLRQ GXULQJ GHOLYHU\. 0RQLWRU QHRQDWHV IRU H[WUDS\UDPLGDO VLJQV. 
	o. $ &OLQLFDO &RQVLGHUDWLRQ IRU )HWDO.1HRQDWDO $GYHUVH 5HDFWLRQV LV LQFOXGHG ZKLFK QRWHV PHWRFORSUDPLGH FURVVHV WKH SODFHQWDO EDUULHU DQG PD\ FDXVH H[WUDS\UDPLGDO VLJQV DQG PHWKHPRJORELQHPLD LQ QHRQDWHV ZLWK PDWHUQDO DGPLQLVWUDWLRQ GXULQJ GHOLYHU\. 0RQLWRU QHRQDWHV IRU H[WUDS\UDPLGDO VLJQV. 


	x. 8.2 Lactation 
	o. /LPLWHG SXEOLVKHG GDWD UHSRUW WKH SUHVHQFH RI PHWRFORSUDPLGH LQ KXPDQ PLON LQ YDULRXV DPRXQWV. %UHDVWIHG LQIDQWV H[SRVHG WR PHWRFORSUDPLGH KDYH H[SHULHQFHG JDVWURLQWHVWLQDO DGYHUVH UHDFWLRQV. LQFOXGLQJ LQWHVWLQDO GLVFRPIRUW DQG LQFUHDVHG LQWHVWLQDO JDV IRUPDWLRQ. 0HWRFORSUDPLGH HOHYDWHV SURODFWLQ OHYHOV. KRZHYHU. WKH SXEOLVKHG GDWD DUH QRW DGHTXDWH WR VXSSRUW GUXJ HIIHFWV RQ PLON SURGXFWLRQ. 7KH GHYHORSPHQWDO DQG KHDOWK EHQHILWV RI EUHDVWIHHGLQJ VKRXOG EH FRQVLGHUHG DORQJ ZLWK WKH PRWKHU¶V FOLQLFDO QHHG 
	o. /LPLWHG SXEOLVKHG GDWD UHSRUW WKH SUHVHQFH RI PHWRFORSUDPLGH LQ KXPDQ PLON LQ YDULRXV DPRXQWV. %UHDVWIHG LQIDQWV H[SRVHG WR PHWRFORSUDPLGH KDYH H[SHULHQFHG JDVWURLQWHVWLQDO DGYHUVH UHDFWLRQV. LQFOXGLQJ LQWHVWLQDO GLVFRPIRUW DQG LQFUHDVHG LQWHVWLQDO JDV IRUPDWLRQ. 0HWRFORSUDPLGH HOHYDWHV SURODFWLQ OHYHOV. KRZHYHU. WKH SXEOLVKHG GDWD DUH QRW DGHTXDWH WR VXSSRUW GUXJ HIIHFWV RQ PLON SURGXFWLRQ. 7KH GHYHORSPHQWDO DQG KHDOWK EHQHILWV RI EUHDVWIHHGLQJ VKRXOG EH FRQVLGHUHG DORQJ ZLWK WKH PRWKHU¶V FOLQLFDO QHHG 
	o. /LPLWHG SXEOLVKHG GDWD UHSRUW WKH SUHVHQFH RI PHWRFORSUDPLGH LQ KXPDQ PLON LQ YDULRXV DPRXQWV. %UHDVWIHG LQIDQWV H[SRVHG WR PHWRFORSUDPLGH KDYH H[SHULHQFHG JDVWURLQWHVWLQDO DGYHUVH UHDFWLRQV. LQFOXGLQJ LQWHVWLQDO GLVFRPIRUW DQG LQFUHDVHG LQWHVWLQDO JDV IRUPDWLRQ. 0HWRFORSUDPLGH HOHYDWHV SURODFWLQ OHYHOV. KRZHYHU. WKH SXEOLVKHG GDWD DUH QRW DGHTXDWH WR VXSSRUW GUXJ HIIHFWV RQ PLON SURGXFWLRQ. 7KH GHYHORSPHQWDO DQG KHDOWK EHQHILWV RI EUHDVWIHHGLQJ VKRXOG EH FRQVLGHUHG DORQJ ZLWK WKH PRWKHU¶V FOLQLFDO QHHG 

	o. $ &OLQLFDO &RQVLGHUDWLRQ LV LQFOXGHG WR PRQLWRU QHRQDWHV EHFDXVH PHWRFORSUDPLGH PD\ FDXVH H[WUDS\UDPLGDO VLJQV DQG PHWKHPRJORELQHPLD. 
	o. $ &OLQLFDO &RQVLGHUDWLRQ LV LQFOXGHG WR PRQLWRU QHRQDWHV EHFDXVH PHWRFORSUDPLGH PD\ FDXVH H[WUDS\UDPLGDO VLJQV DQG PHWKHPRJORELQHPLD. 


	'$7$ 5(9,(: 
	See NOA 209388 Gimoti (metoclopramide nasal spray), OPQ comments by Caroline Strasinger, Drug Product, and Katherine Duncan, .Drug Substance. .See Unireview, NOA 209388 Gimoti (metoclopramide NS), Section 5 Clinical Pharmacology, page 25 -26. .
	See NOA 209388 Gimoti (metoclopramide nasal spray), OPQ comments by Caroline Strasinger, Drug Product, and Katherine Duncan, .Drug Substance. .See Unireview, NOA 209388 Gimoti (metoclopramide NS), Section 5 Clinical Pharmacology, page 25 -26. .
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	3DJH. RI ... 
	Reviewer’s Comment The increased risk of MCM with metoclopramide exposure reported in the above retrospective cohort study (Berard et al 2019)is inconsistent with several other published studies previously reviewed by DPMH that do not report an increased risk of MCM (including retrospective cohort studies, case-control studies, meta-analyses, and national registry studies).Therefore, DPMH requested DGconsult OSE’s Division of Epidemiology (DEPI) and Division of Pharmacovigilance (DPV), and the Division of B
	12 
	6,7,13,14,15,16,17,18 

	DB7 reviewed the Berard et al 2019 publication and shared multiple statistical comments DB7 noted the authors did not define primary or secondary outcomes nor provide a formal power assessment based on the primary outcome, which makes interpreting hypothesis testing difficult. Further, DB7 noted the effect of metoclopramide may have been confounded by the effect of concomitant exposure to other antiemetics. In addition, it is likely that uncontrolled confounding still remains due to the lack of information 
	with DPMH regarding limitations of the study.
	19 

	DEPI reviewed the Berard et al 2019 retrospective cohort study, as well as the two large retrospective cohort studies submitted by the applicant above (Pasternak et al 2013, Matok et al 2009) which in contrast do not indicate an increased risk of MCM with first trimester metoclopramide DEPI concluded, 
	exposure.
	20 

	[M]issing controls for geographic location and calendar time might explain the anomalous association observed by Berard 2019 between in utero first trimester exposure to metoclopramide and MCM in singleton liveborn infants. Statistical variability without adjustments for multiple testing might explain the strong association reported by Berard 2019 between in utero first trimester exposure to metoclopramide and genital organ MCM in singleton liveborn infants. Pasternak 2013 used methods for covariate control
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	3DJH. RI ... 
	Overall, DEPI’s recommendations state “any presentation of possible metoclopramide­associated MCM risk should balance questionable results from Quebec (Berard et al 2019) against perhaps more credible results from Denmark (Pasternak 2013).” 
	Finally, DPV searched the FDA Adverse Event Reporting System (FAERs) for all reports of MCM associated with metoclopramide during pregnancy through March 8, 2020.A total of 35 MCM cases were identified including: circulatory (n=12; 7 atrial septal defects and 4 ventricular septal defects); musculoskeletal (n=9); urinary (n=5); eye, ear, face, or neck (n=2); lip/palate (n=2); respiratory (n=2); genital (n=2); integumentary (n=2); nervous (n=1); and other (n=1). DPV stated their assessment of risk factors and
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	access to the CNS via cribriform plate transfer/nerve pathways."6 
	After assessing the evidence currently available, the OND Division of Gastroenterology (DG) 
	affirmed a "weak index ofsuspicion" for causal association between intranasal metoclopra­
	mide and increased risk (relative to oral metoclopramide) for serious adverse CNS reactions.7 
	1.3. FDAAA Purpose (per Section 505(o)(3)(8)) 
	Assess a known se1ious risk 
	Assess signals ofserious risk 
	Identi unex ected serious risk when available data indicate otential for se1ious risk X 
	1.4. Statement of Purpose 
	FDA's Boxed Warning identifies metoclopramide-associated TD as a known serious risk. 
	However, available evidence identifies only a theoretical potential for increased TD risk 
	specifically related to administration by intranasal route. This theoretical concern justifies 
	post-market monitoring (simple monitoring for signal detection) for TD and related serious 
	adverse CNS reactions in diabetic adults treated with metoclopramide nasal spray for 
	symptoms typically associated with gastroparesis. 

	1.5. Effect Size of Interest or Estimated Sample Size Desired 
	1.5. Effect Size of Interest or Estimated Sample Size Desired 
	Limited data exist about TD incidence in patients treated with metoclopramide for diabetic 
	gastroparesis. s (Using data provided by a health insurance company serving employees ofthe 
	Church ofJesus Christ of Latter-day Saints, Merrill, et al., estimated cumulative risk at <1% in 
	patients prescribed metoclopramide for any reason.9) TD risk might approach 15% in high­
	risk .
	groups
	10 

	2. SURVEILLANCE OR DESIRED STUDY POPULATION 

	2.1 Population 
	2.1 Population 
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	RESULTS 

	3.1 FAERS DATABASE RESULTS 
	3.1.1 FAERS Case Selection 
	DPV retrieved 407 reports from the FAERS searches described in Table 1 (Search1, n=151 repo1is; Search 2, n=256 repo1is). After accounting for duplicate repo1is and applying the case selection criteria in Section 2.1.1, we included 35 cases in the case series of MCM with maternal metoclopramide exposure during pregnancy (see Figure 1). 
	Figure 1. FAERS Case Selection 
	Repo1ts meeting F AERS search criteria (N=407) • + ""'Excluded repo1ts (n=372) Case series (n=35) • Duplicates (n=211) • Did not meet the case definition (n=l61) See Tables 2, 3, and 4 o Did not describe maternal metoclopramide use during pregnancy (n =12 3) o Did not describe MCM (n=28) \. o Unassessable (n= 10) 
	3.1.2 Summary ofFAERS Cases 
	Appendix B contains line listings for FAERS cases included in the case series of MCM with maternal metoclopramide exposure during pregnancy. Table 2 displays descriptive characteristics for cases included in the case series, including info1mation about metoclopramide dose, week/trimester ofpregnancy of metoclopramide initiation, and duration of use. 
	Table 2. Descriptive Characteristics of Cases of Major Congenital Malformation With Maternal Metoclopramide Exposure During Pregnancy, Received by FDA Through March 8, 2020 (N=35) Countiy Foreign (22) United States (13) Serious outcome(s)* Congenital anomaly (32) Other serious outcome (13) Hospitalization (9) Life-threatening (4) Death (3) Disability (3) Metoclopramide indication Nausea or vomiting of pregnancy (7) Hyperemesis m:avidarnm (4) 
	Table 2. Descriptive Characteristics of Cases of Major Congenital Malformation With Maternal Metoclopramide Exposure During Pregnancy, Received by FDA Through March 8, 2020 (N=35) Countiy Foreign (22) United States (13) Serious outcome(s)* Congenital anomaly (32) Other serious outcome (13) Hospitalization (9) Life-threatening (4) Death (3) Disability (3) Metoclopramide indication Nausea or vomiting of pregnancy (7) Hyperemesis m:avidarnm (4) 
	Table 2. Descriptive Characteristics of Cases of Major Congenital Malformation With Maternal Metoclopramide Exposure During Pregnancy, Received by FDA Through March 8, 2020 (N=35) Countiy Foreign (22) United States (13) Serious outcome(s)* Congenital anomaly (32) Other serious outcome (13) Hospitalization (9) Life-threatening (4) Death (3) Disability (3) Metoclopramide indication Nausea or vomiting of pregnancy (7) Hyperemesis m:avidarnm (4) 
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	. ,QFOXGHV .. IHWXVHV WKDW KDG SUHJQDQF\ RXWFRPH RI OLYH ELUWK .Q .... GLHG ³VKRUWO\ DIWHU´ ELUWK .Q ... RU GLHG ZLWKLQ . GD\V RI ELUWK .Q .. � $ JHVWDWLRQDO DJH �.. ZHHNV LV FRQVLGHUHG IXOO WHUP.Á 2QH ZDV GHOLYHUHG DW .. ZHHNV E\ &.VHFWLRQ IRU LQWUDXWHULQH JURZWK UHVWULFWLRQ. � 2QH ZDV GHOLYHUHG DW .. ZHHNV E\ &.VHFWLRQ IRU DQK\GUDPQLRV. ± ;9,, &RQJHQLWDO 0DOIRUPDWLRQV .DYDLODEOH DW &DWHJRUL]HG SHU WKH ,QWHUQDWLRQDO &ODVVLILFDWLRQ RI 'LVHDVHV ۅ KWWSV...HPEU\RORJ\ PHG.XQVZ.HGX.DX.HPEU\RORJ\.LQGH[.SKS.,QWHUQ
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	3.2.1 Bérard 2019 
	....... 6WXG\ 2YHUYLHZ %pUDUG .... >.@ XVHG WKH 4XHEHF 3UHJQDQF\ &RKRUW .43&. WR HVWLPDWH DVVRFLDWLRQV EHWZHHQ in utero ILUVW.WULPHVWHU H[SRVXUHV WR DQWLHPHWLFV DQG RFFXUUHQFH RI 0&0 LQ VLQJOHWRQ OLYH ELUWKV. 6HH $SSHQGL[ & IRU WDEXODU VXPPDU\ RI %pUDUG .... >.@. 
	....... 6WXG\ 2EMHFWLYH %pUDUG .... >.@ DLPHG ³WR TXDQWLI\ WKH ULVN RI RYHUDOO 0&0V DQG RUJDQ V\VWHP.VSHFLILF 0&0V DVVRFLDWHG ZLWK ILUVW.WULPHVWHU H[SRVXUH WR GR[\ODPLQH.S\ULGR[LQH. PHWRFORSUDPLGH. DQG RQGDQVHWURQ´ .S. .... 
	....... 6WXG\ 0HWKRGV 
	3.2.1.3.1 Study Setting 
	43& RUJDQL]HV LQIRUPDWLRQ DERXW SUHJQDQFLHV LQ ZRPHQ ZLWK SUHVFULSWLRQ GUXJ FRYHUDJH WKURXJK WKH 4XHEHF 3UHVFULSWLRQ 'UXJ ,QVXUDQFH 3ODQ. $OO SHUPDQHQW UHVLGHQWV RI 4XHEHF PXVW FDUU\ SUHVFULSWLRQ GUXJ LQVXUDQFH WKURXJK HLWKHU WKH 4XHEHF 3UHVFULSWLRQ 'UXJ ,QVXUDQFH 3ODQ .SXEOLF RSWLRQ DGPLQLVWHUHG WKURXJK 5$04. 5pJLH GH O¶DVVXUDQFH PDODGLH GX 4XpEHF. RU D SULYDWH SODQ .JURXS LQVXUDQFH RU HPSOR\HH EHQHILW SODQ...43& FDSWXUHG ³..... RI DOO GHOLYHULHV RFFXUULQJ LQ WKH 3URYLQFH RI 4XHEHF EHWZHHQ .........´ >.@..
	E 

	%pUDUG .... >.@ FRQVWUXFWHG 43& E\ OLQNLQJ WKUHH GDWDEDVHV >.@. 
	x 
	x 
	x 
	5$04 SURYLGHG GDWD IURP D 'HPRJUDSKLF ILOH .DJH. VH[. DQG HQUROOPHQW GDWHV.. 0HGLFDO 6HUYLFHV ILOH .HQFRXQWHU GDWHV. SK\VLFLDQ GLDJQRVHV. DQG SURFHGXUHV.. DQG 3UHVFULSWLRQ 'UXJ ILOH .GUXJ QDPHV DQG GDWHV GLVSHQVHG.. 

	x 
	x 
	0HG(FKR SURYLGHG GDWD DERXW DFXWH FDUH KRVSLWDOL]DWLRQV. 

	x 
	x 
	,64 .O¶,QVWLWXW GH OD 6WDWLVWLTXH GX 4XpEHF. SURYLGHG GDWD IURP ELUWK DQG GHDWK FHUWLILFDWHV. 


	+RVSLWDO GHOLYHU\ UHFRUGV LQ 0HG(FKR SURYLGHG JHVWDWLRQDO DJH HVWLPDWHG E\ SUHQDWDO XOWUDVRXQG. 43& XVHG ³GDWHV RI ELUWK. ILUVW QDPHV. DQG IDPLO\ QDPHV´ WR OLQN PDWHUQDO WR LQIDQW UHFRUGV LQ 5$04 DQG ,64 >.@. .43& VXFFHVVIXOO\ OLQNHG DW OHDVW RQH LQIDQW WR ....... RI ....... ....... PRWKHUV ZLWK 43& GHOLYHU\ GDWHV LQ .... WKURXJK .... >.@.. 
	3.2.1.3.2 Eligibility Criteria 
	%pUDUG .... >.@ VHOHFWHG .... WKURXJK .... VLQJOHWRQ OLYH.ELUWK GHOLYHULHV LQ ZRPHQ ZLWK. 
	x 
	•.. PRQWKV FRQWLQXRXV SUHVFULSWLRQ GUXJ FRYHUDJH EHIRUH ILUVW GD\ RI SUHJQDQF\ .ILUVW 
	5pJLH GH O¶DVVXUDQFH PDODGLH GX 4XpEHF. 3UHVFULSWLRQ GUXJ LQVXUDQFH REOLJDWLRQ. DFFHVVHG DW RQ $SULO .. ..... 
	E. 
	KWWSV...ZZZ.UDPT.JRXY.TF.FD.HQ.FLWL]HQV.SUHVFULSWLRQ.GUXJ.LQVXUDQFH.3DJHV.REOLJDWLRQ.DVS[ 

	GD\ RI ODVW PHQVWUXDO SHULRG.. 
	GD\ RI ODVW PHQVWUXDO SHULRG.. 
	GD\ RI ODVW PHQVWUXDO SHULRG.. 

	x 
	x 
	&RQWLQXRXV SUHVFULSWLRQ GUXJ FRYHUDJH WKURXJKRXW SUHJQDQF\. 

	x 
	x 
	1R IHWRWR[LF PHGLFDWLRQV GXULQJ ILUVW WULPHVWHU.F 

	x 
	x 
	1HZERUQ ZLWKRXW GLDJQRVLV RI FKURPRVRPDO DEQRUPDOLW\.G 

	x 
	x 
	1HZERUQ ZLWK RQO\ PLQRU FRQJHQLWDO PDOIRUPDWLRQV .$SSHQGL[ '.. 


	%pUDUG .... >.@ LGHQWLILHG OLYHERUQ LQIDQWV E\ XVLQJ ,64 WR FRQILUP PRWKHU.FKLOG OLQNV SURYLGHG E\ 5$04. 
	3.2.1.3.3 Exposure Variables 
	%pUDUG .... >.@ GHILQHG DQWLHPHWLF H[SRVXUH E\ •. SUHVFULSWLRQ GLVSHQVHG GXULQJ .VW WULPHVWHU ..WR ..GD\ RI SUHJQDQF\. IRU GR[\ODPLQH.S\ULGR[LQH. PHWRFORSUDPLGH. RU RQGDQVHWURQ. 
	VW 
	WK 

	3.2.1.3.4 Outcome Variables 
	%pUDUG .... >.@ GHILQHG WKH VLQJOHWRQ OLYH.ELUWK SUHJQDQF\ RXWFRPH RI 0&0 E\ ,&'.. ....... .&KURPRVRPDO DQRPDOLHV. ,&'.. .... H[FOXGHG E\ FRKRUW VHOHFWLRQ. RU ,&'... 4...4.. .H[FOXGLQJ ,&'.. DQG ,&'... FRGHV IRU PLQRU FRQJHQLWDO PDOIRUPDWLRQ. $SSHQGL[ '. LQ 5$04 RU 0HG(FKR HQFRXQWHUV IRU D OLQNHG LQIDQW GXULQJ WKH ILUVW VL[ PRQWKV RI OLIH. %pUDUG .... >.@ GHILQHG HLJKW 0&0 FDWHJRULHV DOLJQLQJ ZLWK FRGH JURXSLQJV LQ ,&'.. DQG ,&'... .7DEOH ... 
	7DEOH .. &RGH GHILQLWLRQV IRU HLJKW FDWHJRULHV RI 0DMRU &RQJHQLWDO 0DOIRUPDWLRQ .0&0.. 
	&DWHJRU\ RI 0DMRU 
	&DWHJRU\ RI 0DMRU 
	&DWHJRU\ RI 0DMRU 
	&RGLQJ 6\VWHP 

	&RQJHQLWDO 0DOIRUPDWLRQ 
	&RQJHQLWDO 0DOIRUPDWLRQ 
	,&'.. 
	,&'... 

	1HUYRXV V\VWHP 
	1HUYRXV V\VWHP 
	....... 
	4...4.. 

	(\H. HDU. IDFH DQG QHFN 
	(\H. HDU. IDFH DQG QHFN 
	....... 
	4...4.. 

	&LUFXODWRU\ V\VWHP 
	&LUFXODWRU\ V\VWHP 
	....... 
	4...4.. 

	5HVSLUDWRU\ V\VWHP 
	5HVSLUDWRU\ V\VWHP 
	... 
	4...4.. 

	'LJHVWLYH V\VWHP 
	'LJHVWLYH V\VWHP 
	....... 
	4...4.. 

	*HQLWDO RUJDQ V\VWHP 
	*HQLWDO RUJDQ V\VWHP 
	... 
	4...4.. 

	8ULQDU\ V\VWHP 
	8ULQDU\ V\VWHP 
	... 
	4...4.. 

	0XVFXORVNHOHWDO V\VWHP 
	0XVFXORVNHOHWDO V\VWHP 
	....... 
	4...4.. 


	6285&(. %pUDUG .... >.@ 7DEOH 6.. )227127(. ([FOXGLQJ PLQRU FRQJHQLWDO PDOIRUPDWLRQ FRGHV LQ $SSHQGL[ '. 
	)HWRWR[LF PHGLFDWLRQV LQFOXGH UHWLQRLGV. DQWLHSLOHSWLFV. DQWL.WK\URLG GUXJV. DQWL.FRDJXODQWV .ZDUIDULQ.. WHWUDF\FOLQHV. DQJLRWHQVLQ FRQYHUWLQJ HQ]\PH LQKLELWRUV. DQJLRWHQVLQ.UHFHSWRU EORFNHUV. DQGURJHQV. DQWLQHRSODVWLF DJHQWV. DQG VWDWLQV. 6HH 7DEOH 6. LQ %pUDUG .... >.@ IRU D FRPSOHWH OLVW. 
	F. 

	3RVVLEO\ LGHQWLILHG E\ ,&'.. ... .&KURPRVRPDO DQRPDOLHV. RU ,&'... 4..±4.. .&KURPRVRPDO DEQRUPDOLWLHV. QRW HOVHZKHUH FODVVLILHG. LQ 5$04 RU 0HG(FKR HQFRXQWHUV IRU D OLQNHG LQIDQW GXULQJ WKH ILUVW VL[ PRQWKV RI OLIH >.@. 
	G. 

	3.2.1.3.5 Other Variables 
	&RYDULDWHV .DVVHVVHG GXULQJ D ..\HDU SUH.LQGH[ SHULRG H[FHSW ZKHUH LQGLFDWHG. LQFOXGHG. 
	x 
	x 
	x 
	6RFLRGHPRJUDSKLF VWDWXV RQ .VW GD\ RI SUHJQDQF\ ± PDWHUQDO DJH. VRFLDO DVVLVWDQFH. DQG 

	TR
	XUEDQ UHVLGHQFH. 

	x 
	x 
	0DWHUQDO FRPRUELGLW\ YDULDEOHV ± REHVLW\. GLDEHWHV. K\SHUWHQVLRQ. DVWKPD. SV\FKLDWULF 

	TR
	LOOQHVV .GHSUHVVLRQ. DQ[LHW\. RU ELSRODU GLVRUGHU.. HSLOHSV\. WREDFFR XVH GLVRUGHU. DQG DOFRKRO GHSHQGHQFH.H 

	x 
	x 
	,QGLFHV RI KHDOWK VHUYLFH XVH ± KRVSLWDOL]DWLRQ RU HPHUJHQF\ URRP YLVLW. QXPEHU RI YLVLWV 

	TR
	WR D JHQHUDO SUDFWLWLRQHU. QXPEHU RI YLVLWV WR VSHFLDOLVW SK\VLFLDQV. DQG QXPEHU RI RWKHU 

	TR
	SUHVFULEHG PHGLFDWLRQV .H[FHSWLQJ DQWLHPHWLFV DQG PHGLFDWLRQV XVHG WR GHILQH RWKHU 

	TR
	FRYDULDWHV.. 

	x 
	x 
	3UHJQDQF\.UHODWHG YDULDEOHV ± SUHYLRXV SUHJQDQF\ DQG REVWHWULF FDUH IRU LQGH[ SUHJQDQF\. 

	x 
	x 
	6HYHULW\.RI.LOOQHVV YDULDEOHV .QDXVHD RU YRPLWLQJ GLDJQRVLV. ± •. RXWSDWLHQW YLVLW GXULQJ 

	TR
	SUHJQDQF\ ZLWK GLDJQRVLV FRGH IRU QDXVHD RU YRPLWLQJ DQG •. KRVSLWDOL]DWLRQ GXULQJ SUHJQDQF\ ZLWK GLDJQRVLV FRGH IRU QDXVHD RU YRPLWLQJ.I 

	x 
	x 
	3UHVFULSWLRQ IRODWH ± SHULFRQFHSWLRQDO .. PRQWKV EHIRUH SUHJQDQF\ WKURXJK ILUVW WULPHVWHU. 

	TR
	SUHVFULSWLRQ GLVSHQVHG IRU KLJK.GRVH IRODWH .!. PJ.G.. 


	3.2.1.3.6 Sample Size and Power 
	&RKRUW VHOHFWLRQ FULWHULD LQ 6HFWLRQ ......... .DERYH. LGHQWLILHG ....... VLQJOHWRQ OLYH ELUWKV. 
	3.2.1.3.7 Statistical Analysis 
	7R DFFRXQW IRU ZRPHQ ZLWK PRUH WKDQ RQH SUHJQDQF\ HQGLQJ LQ VLQJOHWRQ OLYH ELUWK. %pUDUG .... >.@ XVHG JHQHUDOL]HG HVWLPDWLQJ HTXDWLRQV .*((V. ZLWK H[FKDQJHDEOH FRUUHODWLRQ VWUXFWXUH .LQWUD.SDWLHQW FRUUHODWLRQ H[SUHVVHG E\ RQH SDUDPHWHU. WR REWDLQ FRYDULDWH.DGMXVWHG RGGV UDWLRV .25V.. 25V HVWLPDWHG WKH RGGV RI 0&0 LQ VLQJOHWRQ OLYH ELUWKV ZLWK in utero ILUVW.WULPHVWHU DQWLHPHWLF H[SRVXUH GLYLGHG E\ WKH RGGV RI 0&0 LQ VLQJOHWRQ OLYH ELUWKV ZLWKRXW in utero ILUVW. WULPHVWHU DQWLHPHWLF H[SRVXUH. *(( PRGHOV LQF
	3.2.1.3.8 Governance and Reporting 
	%pUDUG .... >.@ FRQGXFWHG DQDO\VHV WR UHVSRQG WR D ³TXHU\ IURP +HDOWK &DQDGD DQG WKH 'UXJ 6DIHW\ DQG (IIHFWLYHQHVV 1HWZRUN´ .S. .... 7KH SXEOLVKHG PDQXVFULSW FRQWDLQV QR PHQWLRQ RI D VWXG\ SURWRFRO RU VWDWLVWLFDO DQDO\VLV SODQ. 
	6HH 7DEOH 6. LQ %pUDUG .... >.@ IRU GLDJQRVLV DQG SUHVFULSWLRQ FRGHV GHILQLQJ GLDEHWHV. K\SHUWHQVLRQ. SV\FKLDWULF LOOQHVV. DVWKPD. DQG HSLOHSV\. 
	H. 

	I 
	,&'.. ... .([FHVVLYH YRPLWLQJ LQ SUHJQDQF\.. ..... .3HUVLVWHQW YRPLWLQJ.. ..... .1DXVHD DQG YRPLWLQJ.. ,&'... 2.. .([FHVVLYH YRPLWLQJ LQ SUHJQDQF\.. 5.. .1DXVHD DQG YRPLWLQJ.. 
	....... 6WXG\ 5HVXOWV 
	3.2.1.4.1 Prevalence of first-trimester antiemetic exposure 
	%pUDUG .... >.@ LGHQWLILHG ....... VWXG\.HOLJLEOH VLQJOHWRQ OLYH.ELUWK SUHJQDQFLHV. LQFOXGLQJ ...... ....... ZLWK ILUVW.WULPHVWHU H[SRVXUH WR DQ DQWLHPHWLF .GR[\ODPLQH.S\ULGR[LQH. PHWRFORSUDPLGH. RU RQGDQVHWURQ.. %pUDUG .... >.@ GRFXPHQWHG ILUVW.WULPHVWHU H[SRVXUH WR GR[\ODPLQH.S\ULGR[LQH LQ ...... ........ PHWRFORSUDPLGH LQ ... ....... DQG RQGDQVHWURQ LQ .. ........ 7KH LQGH[ DQWLHPHWLF GLVSHQVLQJ RFFXUUHG RQ PHDQ ZHHN .... .... DQG .... RI JHVWDWLRQ IRU GR[\ODPLQH.S\ULGR[LQH. PHWRFORSUDPLGH. DQG RQGDQVHWU
	3.2.1.4.2 First-trimester antiemetic exposure 
	%pUDUG .... >.@ SUHVHQWHG .DV PDQXVFULSW 7DEOH .. IUHTXHQF\ GLVWULEXWLRQV IRU DOO FRYDULDWHV E\ ILUVW.WULPHVWHU DQWLHPHWLF H[SRVXUH. &RYDULDWHV ZLWK SRVVLEO\ PHDQLQJIXO LPEDODQFH .VWDQGDUGL]HG GLIIHUHQFH •..... E\ H[SRVXUH .DQ\ DQWLHPHWLF vs. QR DQWLHPHWLF. LQFOXGHG VRFLDO DVVLVWDQFH ...... vs. ....... SV\FKLDWULF LOOQHVV ...... vs. ...... DQG •. RWKHU SUHVFULEHG PHGLFDWLRQV ...... vs. ...... 7DEOH ... 
	7DEOH .. 6LQJOHWRQ OLYH.ELUWK SUHJQDQFLHV LQ 4XHEHF 3UHJQDQF\ &RKRUW ........... 1 ......... VHOHFWHG FRYDULDWHV E\ ILUVW.WULPHVWHU DQWLHPHWLF H[SRVXUH. 
	&RYDULDWH 
	&RYDULDWH 
	&RYDULDWH 
	.VW WULPHVWHU DQWLHPHWLF ... 
	6WG'LII 

	1RQH .1 ........ 
	1RQH .1 ........ 
	$Q\ .1 ....... 

	'HPRJUDSKLF 
	'HPRJUDSKLF 

	DJH !.. \HDUV 
	DJH !.. \HDUV 
	.... 
	.... 
	.... 

	VRFLDO DVVLVWDQFH 
	VRFLDO DVVLVWDQFH 
	.... 
	.... 
	.... 

	0DWHUQDO FRPRUELGLW\ 
	0DWHUQDO FRPRUELGLW\ 

	SV\FKLDWULF LOOQHVV 
	SV\FKLDWULF LOOQHVV 
	... 
	.... 
	.... 

	+HDOWK VHUYLFH XVH 
	+HDOWK VHUYLFH XVH 

	•. RWKHU SUHVFULEHG PHGLFDWLRQV 
	•. RWKHU SUHVFULEHG PHGLFDWLRQV 
	.... 
	.... 
	.... 


	6285&(. %pUDUG .... >.@. 7DEOH .. $%%5(9,$7,21. 6WG'LII ± VWDQGDUGL]HG GLIIHUHQFH FDOFXODWHG E\ '(3, DFFRUGLQJ WR $XVWLQ .... >.@. S. .... 
	3.2.1.4.3 MCM and other outcomes 
	%pUDUG .... >.@ LGHQWLILHG RQH RU PRUH 0&0V LQ ..... RI ...... ...... DQG ...... RI ....... ...... VLQJOHWRQ OLYH ELUWKV ZLWK DQG ZLWKRXW in utero ILUVW.WULPHVWHU H[SRVXUH WR DQ\ DQWLHPHWLF .GR[\ODPLQH.S\ULGR[LQH. PHWRFORSUDPLGH. RU RQGDQVHWURQ.. UHVSHFWLYHO\. %pUDUG .... >.@ LGHQWLILHG RQH RU PRUH 0&0V LQ ..... RI ...... ....... ... RI ... ....... DQG . RI .. ...... VLQJOHWRQ OLYH ELUWKV ZLWK in utero ILUVW.WULPHVWHU H[SRVXUH WR GR[\ODPLQH.S\ULGR[LQH. PHWRFORSUDPLGH. RU RQGDQVHWURQ. UHVSHFWLYHO\. $ PDLQ *(
	%pUDUG .... >.@ LGHQWLILHG RQH RU PRUH 0&0V LQ ..... RI ...... ...... DQG ...... RI ....... ...... VLQJOHWRQ OLYH ELUWKV ZLWK DQG ZLWKRXW in utero ILUVW.WULPHVWHU H[SRVXUH WR DQ\ DQWLHPHWLF .GR[\ODPLQH.S\ULGR[LQH. PHWRFORSUDPLGH. RU RQGDQVHWURQ.. UHVSHFWLYHO\. %pUDUG .... >.@ LGHQWLILHG RQH RU PRUH 0&0V LQ ..... RI ...... ....... ... RI ... ....... DQG . RI .. ...... VLQJOHWRQ OLYH ELUWKV ZLWK in utero ILUVW.WULPHVWHU H[SRVXUH WR GR[\ODPLQH.S\ULGR[LQH. PHWRFORSUDPLGH. RU RQGDQVHWURQ. UHVSHFWLYHO\. $ PDLQ *(
	UHVSHFWLYHO\. 2WKHU FRYDULDWHV ZLWK PRGHUDWHO\ VWURQJ DVVRFLDWLRQ .DGMXVWHG 25 •..... ZLWK 0&0 LQFOXGHG SUHVFULSWLRQ IRODWH .25 ..... ... ........... GLDEHWHV .25 ..... ... &, ..... ...... HSLOHSV\ .25 ..... ... &, ........... WREDFFR XVH GLVRUGHU .25 ..... ... &, ........... DQG REVWHWULF FDUH IRU LQGH[ SUHJQDQF\ .25 ..... ... &, ........... 

	([FHSW IRU IUHTXHQF\ RI SUHPDWXULW\ .JHVWDWLRQDO DJH ... ZHHNV. .... vs. .... IRU DQ\ DQWLHPHWLF vs. QR DQWLHPHWLFV.. UHVXOWV DSSHDUHG VLPLODU IRU RWKHU QRQ.0&0 RXWFRPHV LQ VLQJOHWRQ OLYH.ELUWK SUHJQDQFLHV ZLWK DQG ZLWKRXW ILUVW.WULPHVWHU DQWLHPHWLF H[SRVXUH .RYHUDOO. PHDQ JHVWDWLRQDO DJH .... ZHHNV. PHDQ ELUWK ZHLJKW ..... J. .... ZLWK ELUWK ZHLJKW ...... J. DQG QHZERUQ VH[ ..... PDOH.. 
	3.2.1.4.4 MCM by organ system 
	%pUDUG .... >.@ SUHVHQWHG .DV PDQXVFULSW 7DEOH .. UHVXOWV IRU 0&0 RYHUDOO DQG QLQH FDWHJRULHV RI 0&0.7DEOH ... 1RWDEOH DVVRFLDWLRQV LQFOXGHG VSLQD ELILGD ZLWK GR[\ODPLQH.S\ULGR[LQH .FRYDULDWH.DGMXVWHG 25 ..... ... &, .......... DQG JHQLWDO RUJDQ V\VWHP 0&0 ZLWK PHWRFORSUDPLGH .FRYDULDWH.DGMXVWHG 25 ..... ... &, ........... 
	7DEOH .. 0DMRU &RQJHQLWDO 0DOIRUPDWLRQ .0&0. DQ\ DQG RUJDQ.VSHFLILF. LQ VLQJOHWRQ OLYH ELUWKV IURP 4XHEHF 3UHJQDQF\ &RKRUW ........... 1 ......... E\ in utero ILUVW.WULPHVWHU DQWLHPHWLF H[SRVXUH. 
	0&0 &DWHJRU\ 
	0&0 &DWHJRU\ 
	0&0 &DWHJRU\ 
	)LUVW.WULPHVWHU DQWLHPHWLF 
	&RYDULDWH.DGMXVWHG DVVRFLDWLRQ ZLWK 0&0 

	QRQH .1 ........ 
	QRQH .1 ........ 
	GR[\ODPLQH. S\ULGR[LQH .1 ....... 
	PHWRFOR. SUDPLGH .1 .... 

	GR[\ODPLQH. S\ULGR[LQH 
	GR[\ODPLQH. S\ULGR[LQH 
	PHWRFORSUD. PLGH 

	Q 
	Q 
	. 
	Q 
	. 
	Q 
	. 
	25 .... &,. 
	25 .... &,. 

	$Q\ 0&0 
	$Q\ 0&0 
	...... 
	.... 
	..... 
	.... 
	... 
	..... 
	.... ........... 
	.... ........... 

	1HUYRXV V\VWHP 
	1HUYRXV V\VWHP 
	... 
	.... 
	... 
	.... 
	. 
	.... 
	.... ........... 
	.... ........... 

	6SLQD ELILGD 
	6SLQD ELILGD 
	.. 
	.... 
	.. 
	.... 
	. 
	.... 
	.... ........... 
	.... ........... 

	(\H. HDU. IDFH DQG QHFN 
	(\H. HDU. IDFH DQG QHFN 
	... 
	.... 
	... 
	.... 
	. 
	.... 
	.... ........... 
	.... ........... 

	&LUFXODWRU\ V\VWHP 
	&LUFXODWRU\ V\VWHP 
	..... 
	.... 
	... 
	.... 
	.. 
	.... 
	.... ........... 
	.... ........... 

	5HVSLUDWRU\ V\VWHP 
	5HVSLUDWRU\ V\VWHP 
	... 
	.... 
	... 
	.... 
	. 
	.... 
	.... ........... 
	.... ........... 

	'LJHVWLYH V\VWHP 
	'LJHVWLYH V\VWHP 
	..... 
	.... 
	... 
	.... 
	.. 
	.... 
	.... ........... 
	.... ........... 

	*HQLWDO RUJDQ V\VWHP 
	*HQLWDO RUJDQ V\VWHP 
	... 
	.... 
	... 
	.... 
	.. 
	.... 
	.... ........... 
	.... ........... 

	8ULQDU\ V\VWHP 
	8ULQDU\ V\VWHP 
	..... 
	.... 
	... 
	.... 
	. 
	.... 
	.... ........... 
	.... ........... 

	0XVFXORVNHOHWDO V\VWHP 
	0XVFXORVNHOHWDO V\VWHP 
	..... 
	.... 
	..... 
	.... 
	.. 
	.... 
	.... ........... 
	.... ........... 


	6285&(. %pUDUG .... >.@. 7DEOH .. )227127(. $QDO\VHV VXPPDUL]HG LQ WKLV WDEOH H[FOXGHG .. VLQJOHWRQ OLYH ELUWKV ZLWK in utero ILUVW.WULPHVWHU H[SRVXUH WR RQGDQVHWURQ. %pUDUG .... >.@ SUHVXPDEO\ GHWHUPLQHG HDFK RUJDQ.V\VWHP.VSHFLILF RGGV UDWLR E\ VHSDUDWH *(( PRGHOV ZLWK DQ RUJDQ.VSHFLILF 0&0 UHVSRQVH RI SUHVHQW vs. DEVHQW. 7DEOH . VKRZV ,&' FRGHV IRU RUJDQ.V\VWHP.VSHFLILF 0&0V .VSLQD ELILGD FRGHV QRW DYDLODEOH LQ %pUDUG .... >.@.. 
	3.2.1.4.5 Conclusions 
	&RQGXFWLQJ D VWXG\ LQ 4XHEHF. %pUDUG .... >.@ FRQFOXGHG E\ ILQGLQJ VWDWLVWLFDOO\ VLJQLILFDQW 0&0 DVVRFLDWLRQV ZLWK ILUVW.WULPHVWHU H[SRVXUH WR GR[\ODPLQH.S\ULGR[LQH DQG PHWRFORSUDPLGH. %pUDUG .... >.@ LQGLFDWHG WKDW WKHVH UHVXOWV. WKRXJK ³FRQVLVWHQW ZLWK RWKHU SXEOLVKHG VWXGLHV.´ UHTXLUHG ³UHSOLFDWLRQV LQ IXUWKHU LQYHVWLJDWLRQV´ .S. .... 
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	ΎΎΎ dŚŝƐ ĚŽĐƵŵĞŶƚ ĐŽŶƚĂŝŶƐ ƉƌŽƉƌŝĞƚĂƌǇ ŝŶĨŽƌŵĂƚŝŽŶ ƚŚĂƚ ĐĂŶŶŽƚ ďĞ ƌĞůĞĂƐĞĚ ƚŽ ƚŚĞ ƉƵďůŝĐΎΎΎ 
	.ĂƚĞ ŽĨ dŚŝƐ ZĞǀŝĞǁ͗ 
	.ĂƚĞ ŽĨ dŚŝƐ ZĞǀŝĞǁ͗ 
	.ĂƚĞ ŽĨ dŚŝƐ ZĞǀŝĞǁ͗ 
	.Ɖƌŝů ϳ͕ ϮϬϮϬ 

	ZĞƋƵĞƐƚŝŶŐ KĨĨŝĐĞ Žƌ .ŝǀŝƐŝŽŶ͗ 
	ZĞƋƵĞƐƚŝŶŐ KĨĨŝĐĞ Žƌ .ŝǀŝƐŝŽŶ͗ 
	.ŝǀŝƐŝŽŶ ŽĨ 'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ ;.'Ϳ 

	.ƉƉůŝĐĂƚŝŽŶ dǇƉĞ ĂŶĚ EƵŵďĞƌ͗ 
	.ƉƉůŝĐĂƚŝŽŶ dǇƉĞ ĂŶĚ EƵŵďĞƌ͗ 
	E.. ϮϬϵϯϴϴ 

	WƌŽĚƵĐƚ EĂŵĞ͕ .ŽƐĂŐĞ &Žƌŵ͕ 
	WƌŽĚƵĐƚ EĂŵĞ͕ .ŽƐĂŐĞ &Žƌŵ͕ 
	'ŝŵŽƚŝ ;ŵĞƚŽĐůŽƉƌĂŵŝĚĞͿ ŶĂƐĂů ƐƉƌĂǇ͕ ϭϱ ŵŐ ƉĞƌ ƐƉƌĂǇ 

	ĂŶĚ ^ƚƌĞŶŐƚŚ͗ 
	ĂŶĚ ^ƚƌĞŶŐƚŚ͗ 

	WƌŽĚƵĐƚ dǇƉĞ͗ 
	WƌŽĚƵĐƚ dǇƉĞ͗ 
	.ŽŵďŝŶĂƚŝŽŶ WƌŽĚƵĐƚ ;.ƌƵŐͲ.ĞǀŝĐĞͿ 

	Zǆ Žƌ Kd.͗ 
	Zǆ Žƌ Kd.͗ 
	WƌĞƐĐƌŝƉƚŝŽŶ ;ZǆͿ 

	.ƉƉůŝĐĂŶƚͬ^ƉŽŶƐŽƌ EĂŵĞ͗ 
	.ƉƉůŝĐĂŶƚͬ^ƉŽŶƐŽƌ EĂŵĞ͗ 
	.ǀŽŬĞ WŚĂƌŵĂ͕ /ŶĐ͘ 

	&.. ZĞĐĞŝǀĞĚ .ĂƚĞ͗ 
	&.. ZĞĐĞŝǀĞĚ .ĂƚĞ͗ 
	.ĞĐĞŵďĞƌ ϭϵ͕ ϮϬϭϵ 

	K^. Z.D η͗ 
	K^. Z.D η͗ 
	ϮϬϭϴͲϭϭϲϮͲϭ 

	.D.W. ^ĂĨĞƚǇ .ǀĂůƵĂƚŽƌ͗ 
	.D.W. ^ĂĨĞƚǇ .ǀĂůƵĂƚŽƌ͗ 
	^ĂƌĂŚ <͘ sĞĞ͕ WŚĂƌŵ. 

	.D.W. dĞĂŵ >ĞĂĚĞƌ ;.ĐƚŝŶŐͿ͗ 
	.D.W. dĞĂŵ >ĞĂĚĞƌ ;.ĐƚŝŶŐͿ͗ 
	.ƐŚůĞŝŐŚ >ŽǁĞƌǇ͕ WŚĂƌŵ.͕ ....W 


	ϭ 
	. ...
	ϭ Z..^KE &KZ Z.s/.t
	.Ɛ ƉĂƌƚ ŽĨ ƚŚĞ ĂƉƉƌŽǀĂů ƉƌŽĐĞƐƐ ĨŽƌ 'ŝŵŽƚŝ ;ŵĞƚŽĐůŽƉƌĂŵŝĚĞͿ ŶĂƐĂů ƐƉƌĂǇ͕ ƚŚĞ .ŝǀŝƐŝŽŶ ŽĨ 'ĂƐƚƌŽĞŶƚĞƌŽůŽŐǇ ;.'Ϳ ƌĞƋƵĞƐƚĞĚ ƚŚĂƚ ǁĞ ƌĞǀŝĞǁ ƚŚĞ ƉƌŽƉŽƐĞĚ 'ŝŵŽƚŝ ƉƌĞƐĐƌŝďŝŶŐ ŝŶĨŽƌŵĂƚŝŽŶ ;W/Ϳ͕ ŝŶƐƚƌƵĐƚŝŽŶƐ ĨŽƌ ƵƐĞ ;/&hͿ͕ ĐŽŶƚĂŝŶĞƌ ůĂďĞů͕ ĂŶĚ ĐĂƌƚŽŶ ůĂďĞůŝŶŐ ĨŽƌ ĂƌĞĂƐ ŽĨǀƵůŶĞƌĂďŝůŝƚǇ ƚŚĂƚ ŵĂǇ ůĞĂĚ ƚŽ ŵĞĚŝĐĂƚŝŽŶ ĞƌƌŽƌƐ͘ 
	Ϯ Z.'h>.dKZz ,/^dKZz 
	E.. ϮϬϵϯϴϴ ĨŽƌ ŵĞƚŽĐůŽƉƌĂŵŝĚĞ ŶĂƐĂů ƐƉƌĂǇ ƉƌĞǀŝŽƵƐůǇ ƌĞĐĞŝǀĞĚ Ă ĐŽŵƉůĞƚĞ ƌĞƐƉŽŶƐĞ ŽŶ .Ɖƌŝů ϭ͕ ϮϬϭϵ ĚƵĞ ƚŽ ĐůŝŶŝĐĂů ƉŚĂƌŵĂĐŽůŽŐǇ ĂŶĚ ƉƌŽĚƵĐƚ ƋƵĂůŝƚǇͬĚĞǀŝĐĞ ƋƵĂůŝƚǇ ŝƐƐƵĞƐ͘
	Ă 

	ϯ D.d.Z/.>^ Z.s/.t.. 
	tĞ ĐŽŶƐŝĚĞƌĞĚ ƚŚĞ ŵĂƚĞƌŝĂůƐ ůŝƐƚĞĚ ŝŶ dĂďůĞ ϭ ĨŽƌ ƚŚŝƐ ƌĞǀŝĞǁ͘ dŚĞ .ƉƉĞŶĚŝĐĞƐ ƉƌŽǀŝĚĞ ƚŚĞ ŵĞƚŚŽĚƐ ĂŶĚ ƌĞƐƵůƚƐ ĨŽƌ ĞĂĐŚ ŵĂƚĞƌŝĂů ƌĞǀŝĞǁĞĚ͘ 
	dĂďůĞ ϭ͘ DĂƚĞƌŝĂůƐ .ŽŶƐŝĚĞƌĞĚ ĨŽƌ ƚŚŝƐ >ĂďĞů ĂŶĚ >ĂďĞůŝŶŐ ZĞǀŝĞǁ 
	dĂďůĞ ϭ͘ DĂƚĞƌŝĂůƐ .ŽŶƐŝĚĞƌĞĚ ĨŽƌ ƚŚŝƐ >ĂďĞů ĂŶĚ >ĂďĞůŝŶŐ ZĞǀŝĞǁ 
	dĂďůĞ ϭ͘ DĂƚĞƌŝĂůƐ .ŽŶƐŝĚĞƌĞĚ ĨŽƌ ƚŚŝƐ >ĂďĞů ĂŶĚ >ĂďĞůŝŶŐ ZĞǀŝĞǁ 

	DĂƚĞƌŝĂů ZĞǀŝĞǁĞĚ 
	DĂƚĞƌŝĂů ZĞǀŝĞǁĞĚ 
	.ƉƉĞŶĚŝǆ ^ĞĐƚŝŽŶ ;ĨŽƌ DĞƚŚŽĚƐ ĂŶĚ ZĞƐƵůƚƐͿ 

	WƌŽĚƵĐƚ /ŶĨŽƌŵĂƚŝŽŶͬWƌĞƐĐƌŝďŝŶŐ /ŶĨŽƌŵĂƚŝŽŶ 
	WƌŽĚƵĐƚ /ŶĨŽƌŵĂƚŝŽŶͬWƌĞƐĐƌŝďŝŶŐ /ŶĨŽƌŵĂƚŝŽŶ 
	. 

	WƌĞǀŝŽƵƐ .D.W. ZĞǀŝĞǁƐ 
	WƌĞǀŝŽƵƐ .D.W. ZĞǀŝĞǁƐ 
	. 

	,ƵŵĂŶ &ĂĐƚŽƌƐ ^ƚƵĚǇ 
	,ƵŵĂŶ &ĂĐƚŽƌƐ ^ƚƵĚǇ 
	. ʹ Eͬ. 

	/^DW EĞǁƐůĞƚƚĞƌƐΎ 
	/^DW EĞǁƐůĞƚƚĞƌƐΎ 
	. ʹ Eͬ. 

	&.. .ĚǀĞƌƐĞ .ǀĞŶƚ ZĞƉŽƌƚŝŶŐ ^ǇƐƚĞŵ ;&..Z^ͿΎ 
	&.. .ĚǀĞƌƐĞ .ǀĞŶƚ ZĞƉŽƌƚŝŶŐ ^ǇƐƚĞŵ ;&..Z^ͿΎ 
	. ʹ Eͬ. 

	KƚŚĞƌ 
	KƚŚĞƌ 
	& ʹ Eͬ. 

	>ĂďĞůƐ ĂŶĚ >ĂďĞůŝŶŐ 
	>ĂďĞůƐ ĂŶĚ >ĂďĞůŝŶŐ 
	' 


	Eͬ.сŶŽƚ ĂƉƉůŝĐĂďůĞ ĨŽƌ ƚŚŝƐ ƌĞǀŝĞǁ 
	ΎtĞ ĚŽ ŶŽƚ ƚǇƉŝĐĂůůǇ ƐĞĂƌĐŚ &..Z^ Žƌ /^DW EĞǁƐůĞƚƚĞƌƐ ĨŽƌ ŽƵƌ ůĂďĞů ĂŶĚ ůĂďĞůŝŶŐ ƌĞǀŝĞǁƐ
	ƵŶůĞƐƐ ǁĞ ĂƌĞ ĂǁĂƌĞ ŽĨ ŵĞĚŝĐĂƚŝŽŶ ĞƌƌŽƌƐ ƚŚƌŽƵŐŚ ŽƵƌ ƌŽƵƚŝŶĞ ƉŽƐƚŵĂƌŬĞƚ ƐĂĨĞƚǇ ƐƵƌǀĞŝůůĂŶĐĞ 
	ϰ Ks.Z.>> .^^.^^D.Ed K& d,. D.d.Z/.>^ Z.s/.t.. 
	.ǀŽŬĞ WŚĂƌŵĂ ƐƵďŵŝƚƚĞĚ ĂŶ E.. ĨŽƌ 'ŝŵŽƚŝ ;ŵĞƚŽĐůŽƉƌĂŵŝĚĞͿ ŶĂƐĂů ƐƉƌĂǇ͘ tĞ ƌĞǀŝĞǁĞĚ ƚŚĞ W/͕ /&h͕ ĐĂƌƚŽŶ ůĂďĞůŝŶŐ͕ ĂŶĚ ĐŽŶƚĂŝŶĞƌ ůĂďĞů͘ tĞ ŝĚĞŶƚŝĨŝĞĚ ĂƌĞĂƐ ŝŶ ƚŚĞ 'ŝŵŽƚŝ W/͕ /&h͕ ĐŽŶƚĂŝŶĞƌůĂďĞů͕ ĂŶĚ ĐĂƌƚŽŶ ůĂďĞůŝŶŐ ƚŚĂƚ ĐĂŶ ďĞ ŝŵƉƌŽǀĞĚ ƚŽ ŝŶĐƌĞĂƐĞ ƌĞĂĚĂďŝůŝƚǇ ĂŶĚ ƉƌŽŵŝŶĞŶĐĞ ŽĨ ŝŵƉŽƌƚĂŶƚ ŝŶĨŽƌŵĂƚŝŽŶ 
	ϱ .KE.>h^/KE Θ Z..KDD.E..d/KE^ 
	KƵƌ ĞǀĂůƵĂƚŝŽŶ ŽĨ ƚŚĞ ƉƌŽƉŽƐĞĚ ůĂďĞů ĂŶĚ ůĂďĞůŝŶŐ ŝĚĞŶƚŝĨŝĞĚ ĂƌĞĂƐ ŽĨ ǀƵůŶĞƌĂďŝůŝƚǇ ƚŚĂƚ ŵĂǇ ůĞĂĚ ƚŽ ŵĞĚŝĐĂƚŝŽŶ ĞƌƌŽƌƐ͘ tĞ ƉƌŽǀŝĚĞ ƚŚĞ ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ ŝŶ ƐĞĐƚŝŽŶ ϱ͘ϭ ĂŶĚ ϱ͘Ϯ ďĞůŽǁ ĂŶĚ ƌĞĐŽŵŵĞŶĚ ƚŚĂƚ ƚŚĞǇ ĂƌĞ ŝŵƉůĞŵĞŶƚĞĚ ƉƌŝŽƌ ƚŽ ĂƉƉƌŽǀĂů͘ 
	.ĞǁĞǇ͕ D͘ &.. .ŽŵŵƵŶŝĐĂƚŝŽŶ͗ .ŽŵƉůĞƚĞ ZĞƐƉŽŶƐĞ ĨŽƌ 'ŝŵŽƚŝ ;E.. ϮϬϵϯϴϴͿ͘ ^ŝůǀĞƌ ^ƉƌŝŶŐ ;D.Ϳ͗ &..͕ ...Z͕ KE.͕ .'/.W͕ ;h^Ϳ͗ ϮϬϭϵ .WZ Ϭϭ͘ 
	Ă 

	Ϯ. 
	ϱ͘ϭ Z..KDD.E..d/KE^ &KZ ./s/^/KE K& '.^dZK.Ed.ZK>K'z ;.'Ϳ 
	.͘ ,ŝŐŚůŝŐŚƚƐ ŽĨ WƌĞƐĐƌŝďŝŶŐ /ŶĨŽƌŵĂƚŝŽŶ. ϭ͘ .ŽƐĂŐĞ ĂŶĚ .ĚŵŝŶŝƐƚƌĂƚŝŽŶ ^ĞĐƚŝŽŶ. 
	Ă͘. dŚĞ ƌĞĐŽŵŵĞŶĚĞĚ ĚŽƐŝŶŐ ŝŶƐƚƌƵĐƚŝŽŶƐ ƐŚŽƵůĚ ďĞ ĞǆƉƌĞƐƐĞĚ ŝŶ ŶƵŵďĞƌ ŽĨ ƐƉƌĂǇƐ ĂŶĚ ŝŶĚŝĐĂƚĞ ǁŚŝĐŚ ŶŽƐƚƌŝů;ƐͿ ;Ğ͘Ő͘ ϭ ƐƉƌĂǇ ŝŶ ŽŶĞ ŶŽƐƚƌŝů ŽŶůǇ Žƌ ƉĞƌ ŶŽƐƚƌŝůͿ͘ 
	.͘ &Ƶůů WƌĞƐĐƌŝďŝŶŐ /ŶĨŽƌŵĂƚŝŽŶ. ϭ͘ .ŽƐĂŐĞ ĂŶĚ .ĚŵŝŶŝƐƚƌĂƚŝŽŶ ^ĞĐƚŝŽŶ. 
	Ă͘. dŚĞ ƌĞĐŽŵŵĞŶĚĞĚ ĚŽƐŝŶŐ ŝŶƐƚƌƵĐƚŝŽŶƐ ƐŚŽƵůĚ ďĞ ĞǆƉƌĞƐƐĞĚ ŝŶ ŶƵŵďĞƌ ŽĨ ƐƉƌĂǇƐ ĂŶĚ ŝŶĚŝĐĂƚĞ ǁŚŝĐŚ ŶŽƐƚƌŝů;ƐͿ ;Ğ͘Ő͘ ϭ ƐƉƌĂǇ ŝŶ ŽŶĞ ŶŽƐƚƌŝů ŽŶůǇ Žƌ ƉĞƌ ŶŽƐƚƌŝůͿ͘ 
	Ϯ͘ ,Žǁ ^ƵƉƉůŝĞĚͬ^ƚŽƌĂŐĞ ĂŶĚ ,ĂŶĚůŝŶŐ ^ĞĐƚŝŽŶ Ă͘ dŚŝƐ ƐĞĐƚŝŽŶ ƐŚŽƵůĚ ďĞ ƌĞǀŝƐĞĚ ƚŽ ŝŶĐůƵĚĞ ƚŽƚĂů η ŽĨ ƐƉƌĂǇƐ ƉĞƌ ďŽƚƚůĞ͘ .͘ /ŶƐƚƌƵĐƚŝŽŶƐ ĨŽƌ hƐĞ ϭ͘ dŚĞ ƐƚĂƚĞŵĞŶƚ ͞ ͟ ŝŶ ƚŚĞ /ŵƉŽƌƚĂŶƚ /ŶĨŽƌŵĂƚŝŽŶ
	ƐƚĂƚĞŵĞŶƚ͘
	ď 

	ϱ͘Ϯ Z..KDD.E..d/KE^ &KZ .sK<. W,.ZD.͕ /E.͘ 
	tĞ ƌĞĐŽŵŵĞŶĚ ƚŚĞ ĨŽůůŽǁŝŶŐ ďĞ ŝŵƉůĞŵĞŶƚĞĚ ƉƌŝŽƌ ƚŽ ĂƉƉƌŽǀĂů ŽĨ ƚŚŝƐ E..͗ 
	.͘ 'ĞŶĞƌĂů .ŽŵŵĞŶƚƐ ;.ŽŶƚĂŝŶĞƌ >ĂďĞůƐ Θ .ĂƌƚŽŶ >ĂďĞůŝŶŐͿ ϭ͘ dŚĞ ƉůĂĐĞ ŚŽůĚĞƌ E.. ŶƵŵďĞƌ ŝŶ Ăůů ůŽĐĂƚŝŽŶƐ ƐŚŽƵůĚ ďĞ ƵƉĚĂƚĞĚ ƚŽ ƌĞĨůĞĐƚ ƚŚĞ 
	ƐĞĐƚŝŽŶ ƐŚŽƵůĚ ďĞ ĚĞůĞƚĞĚ͘ tĞ ŶŽƚĞ ƚŚĂƚ ĂŶ ĂĨĨŝƌŵĂƚŝǀĞ ƐƚĂƚĞŵĞŶƚ ǁŝƚŚ ƌĞƐƉĞĐƚ ƚŽ ƚŚĞ ĐŽƌƌĞĐƚ ƌŽƵƚĞ ŽĨ ƚŚĞ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ĂůƌĞĂĚǇ ĞǆŝƐƚƐ ŝŶ ƚŚŝƐ ƐĞĐƚŝŽŶ͘ .ĚĚŝƚŝŽŶĂůůǇ͕ ǁĞ ĂƌĞ ĂǁĂƌĞ ŽĨ ƉŽƐƚͲŵĂƌŬĞƚŝŶŐ ƌĞƉŽƌƚƐ ƚŚĂƚ ŶĞŐĂƚŝǀĞ ƐƚĂƚĞŵĞŶƚƐ ;Ğ͘Ő͘ ĚŽ ŶŽƚͿ ŵĂǇ ŚĂǀĞ ƚŚĞ ŽƉƉŽƐŝƚĞ ŝŶƚĞŶĚĞĚ ŵĞĂŶŝŶŐ ďĞĐĂƵƐĞ ƚŚĞ ǁŽƌĚ ͞ŶŽƚ͟ ĐĂŶ ďĞ ŽǀĞƌůŽŽŬĞĚ͕ ĂŶĚ ƚŚĞ ǁĂƌŶŝŶŐ ŵĂǇ ďĞ ŵŝƐŝŶƚĞƌƉƌĞƚĞĚ ĂƐ ĂŶ ĂĨĨŝƌŵĂƚŝǀĞ 
	ĂĐƚƵĂů ŶƵŵĞƌŝĐĂů E.. ŶƵŵďĞƌ͘ Ϯ͘ ZĞǀŝƐĞ ƚŚĞ ƐƚĂƚĞŵĞŶƚ ͞ ͟ ƚŽ ƌĞĂĚ͗ ͞.ĂƚĞ ŽĨ ĨŝƌƐƚ ŽƉĞŶŝŶŐ ͺͬͺͬͺ͘ .ŝƐĐĂƌĚ ƵŶƵƐĞĚ ƉŽƌƚŝŽŶ ϰ ǁĞĞŬƐ ĂĨƚĞƌ ĨŝƌƐƚ ƵƐĞ͟ ŝŶ ďŽůĚ ĨŽŶƚ ƵŶĚĞƌ ƐƚŽƌĂŐĞ ŝŶĨŽƌŵĂƚŝŽŶ͘ .ĚĚŝƚŝŽŶĂůůǇ͕ ƚŚĞ 
	͞ͺͺͬͺͺͬͺͺ͟ ƐƚĂƚĞŵĞŶƚ ǁŝůů ĂůĞƌƚ ƚŚĞ ƵƐĞƌƐ ƚŽ ǁƌŝƚĞ Ă ĐŽŵƉůĞƚĞ ĚĂƚĞ ;ŵŽŶƚŚ͕ ĚĂǇ͕ ĂŶĚ ǇĞĂƌͿ ŽŶ ƚŚĞ ĐŽŶƚĂŝŶĞƌ ůĂďĞů ĂŶĚ ĐĂƌƚŽŶ ůĂďĞůŝŶŐ͘ .͘ .ŽŶƚĂŝŶĞƌ >ĂďĞů ϭ͘ /Ĩ ƐƉĂĐĞ ĂůůŽǁƐ͕ ĂĚĚ ƚŚĞ ŶĞƚ ƋƵĂŶƚŝƚǇ ƐƚĂƚĞŵĞŶƚ͘ .͘ .ĂƌƚŽŶ >ĂďĞůŝŶŐ ϭ͘ dŚĞ ƐƚĂƚĞŵĞŶƚ ͞ ͟ ůŽĐĂƚĞĚ ŽŶ ƚŚĞ ƐŝĚĞ ƉĂŶĞů 
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	^ƚŽƌĞ Ăƚ ĐŽŶƚƌŽůůĞĚ ƌŽŽŵ 
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	APPENDIX B. PREVIOUS DMEPA REVIEWS 
	On March 4, 2020, we searched for previous DMEPA reviews relevant to this current review using the terms, Gimoti. Our search identified one previous reviewd , and we considered our previous recommendations to see if they are applicable for this current review. 
	APPENDIX G. LABELS AND LABELING 
	G.1 List of Labels and Labeling Reviewed 
	Using the principles of human factors and Failure Mode and Effects Analysis,e along with postmarket medication error data, we reviewed the following Gimoti labels and labeling submitted by Evoke Pharma, Inc .. 
	• .
	• .
	• .
	Container label received on December 19, 2019 

	• .
	• .
	Carton labeling received on December 19, 2019 

	• .
	• .
	Instructions for Use received on December 19, 2019, available from .\\CDSESUB1 \evsprod\NDA209388\0027 .

	• .
	• .
	Medication Guide received on December 19, 2019, available from .\\CDSESUB1 \evsprod\NDA209388\0027 .

	• .
	• .
	Prescribing Information (Image not shown) received on December 19, 2019, available from \\CDSESUB1\evsprod\NDA209388\0027 


	G.2 Label and Labeling Images 
	1 Page(s) of Draft [ aoeling tiave oeen Witlitiela in Full as 5'4 (CCI/TS) immeCliately following tliis page 
	Figure
	d Griffis (Fanari), M. Label and Labeling Review for Gimoti (NOA 209388). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 2018NOV 15. RCM No.: 2018-1162. 
	e Instit ute for Healthcare Improvement {IHI). Failure Modes and Effects Analysis. Boston. IHl:2004. 
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	FKDQJH LQ VHYHULW\ RI WKHLU V\PSWRPV FRPSDUHG WR WKH ZHHN EHIRUH. LQVWHDG RI FRPSDULQJ WR WKH EDVHOLQH. 7KHUHIRUH. LW LV QRW LQIRUPDWLYH LQ GHWHUPLQLQJ D WKUHVKROG IRU PHDQLQJIXO FKDQJH LQ *6$ VFRUHV. 
	o. 7KH VSRQVRU¶V FXW.RII LQ GHILQLQJ D ³PRGHUDWH DQG VHYHUH SDWLHQWV´ VXEJURXS WR EH XVHG IRU D SRVW KRF DQDO\VLV LV QRW MXVWLILHG. %DVHG RQ FXW SRLQWV RI WKH 5DVFK DQDO\VLV ORFDWLRQV. SDWLHQWV ZLWK D *6$.. DYHUDJH UDZ VFRUH DERYH ... DSSHDU WR EH UDWHG DV DW OHDVW µVHYHUH¶ DV WKH VSRQVRU VWDWHG RQ SDJH .. RI WKH 3V\FKRPHWULF $QDO\VLV RI *6$ UHSRUW YHUVLRQ .. 7KHUH LV D FRQFHUQ RI WKH SRWHQWLDO IRU ODFN RI JHQHUDOL]DELOLW\ VLQFH WKH\ DUH VHOHFWLQJ D WKUHVKROG EDVHG RQ GDWD LQ WKH FXUUHQW VWXG\. 
	o. 7KH VSRQVRU¶V FXW.RII LQ GHILQLQJ D ³PRGHUDWH DQG VHYHUH SDWLHQWV´ VXEJURXS WR EH XVHG IRU D SRVW KRF DQDO\VLV LV QRW MXVWLILHG. %DVHG RQ FXW SRLQWV RI WKH 5DVFK DQDO\VLV ORFDWLRQV. SDWLHQWV ZLWK D *6$.. DYHUDJH UDZ VFRUH DERYH ... DSSHDU WR EH UDWHG DV DW OHDVW µVHYHUH¶ DV WKH VSRQVRU VWDWHG RQ SDJH .. RI WKH 3V\FKRPHWULF $QDO\VLV RI *6$ UHSRUW YHUVLRQ .. 7KHUH LV D FRQFHUQ RI WKH SRWHQWLDO IRU ODFN RI JHQHUDOL]DELOLW\ VLQFH WKH\ DUH VHOHFWLQJ D WKUHVKROG EDVHG RQ GDWD LQ WKH FXUUHQW VWXG\. 
	o. 7KH VSRQVRU¶V FXW.RII LQ GHILQLQJ D ³PRGHUDWH DQG VHYHUH SDWLHQWV´ VXEJURXS WR EH XVHG IRU D SRVW KRF DQDO\VLV LV QRW MXVWLILHG. %DVHG RQ FXW SRLQWV RI WKH 5DVFK DQDO\VLV ORFDWLRQV. SDWLHQWV ZLWK D *6$.. DYHUDJH UDZ VFRUH DERYH ... DSSHDU WR EH UDWHG DV DW OHDVW µVHYHUH¶ DV WKH VSRQVRU VWDWHG RQ SDJH .. RI WKH 3V\FKRPHWULF $QDO\VLV RI *6$ UHSRUW YHUVLRQ .. 7KHUH LV D FRQFHUQ RI WKH SRWHQWLDO IRU ODFN RI JHQHUDOL]DELOLW\ VLQFH WKH\ DUH VHOHFWLQJ D WKUHVKROG EDVHG RQ GDWD LQ WKH FXUUHQW VWXG\. 

	o. )RU IXWXUH VWXGLHV. ZH UHFRPPHQG VHOHFWLQJ D SRSXODWLRQ RI SDWLHQWV WKDW LV VXIILFLHQWO\ V\PSWRPDWLF DW EDVHOLQH VR WKDW D WUHDWPHQW HIIHFW FDQ EH DVVHVVHG. ,Q DGGLWLRQ. TXDOLWDWLYH UHVHDUFK VWXGLHV FRQGXFWHG LQ GHYHORSPHQW DQG YDOLGDWLRQ RI DQ LQVWUXPHQW VKRXOG LQFOXGH SDWLHQWV ZKR DUH VXIILFLHQWO\ V\PSWRPDWLF. 
	o. )RU IXWXUH VWXGLHV. ZH UHFRPPHQG VHOHFWLQJ D SRSXODWLRQ RI SDWLHQWV WKDW LV VXIILFLHQWO\ V\PSWRPDWLF DW EDVHOLQH VR WKDW D WUHDWPHQW HIIHFW FDQ EH DVVHVVHG. ,Q DGGLWLRQ. TXDOLWDWLYH UHVHDUFK VWXGLHV FRQGXFWHG LQ GHYHORSPHQW DQG YDOLGDWLRQ RI DQ LQVWUXPHQW VKRXOG LQFOXGH SDWLHQWV ZKR DUH VXIILFLHQWO\ V\PSWRPDWLF. 

	o. ,W ZRXOG EH LPSRUWDQW IRU IXWXUH VWXGLHV WR LQFOXGH DSSURSULDWH JOREDO DQFKRU VFDOHV WKDW KDYH EHHQ DJUHHG XSRQ E\ )'$ EHIRUH LQLWLDWLRQ RI WKH FOLQLFDO WULDO. 
	o. ,W ZRXOG EH LPSRUWDQW IRU IXWXUH VWXGLHV WR LQFOXGH DSSURSULDWH JOREDO DQFKRU VFDOHV WKDW KDYH EHHQ DJUHHG XSRQ E\ )'$ EHIRUH LQLWLDWLRQ RI WKH FOLQLFDO WULDO. 
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	Reviewer’s comment(s): Although the GSA total score includes “vomiting” (see Section 2 [Concept(s) of Interest and Conceptual Framework]), the review division noted that the sponsor altered the components of the GSA total score for the primary endpoint from the final protocol (version 2.0; December 23, 2015) to version 1.1 of the SAP (June 18, 2016).  More specifically, the vomiting item was replaced by prolonged fullness based on psychometric evaluation of the GSA. The review division noted that the sponso
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	arm in ITTpopulation and the subgroup ofsubjects whose baseline GSA score> 2. 7, respectively. 
	2 CONCEPT(S) OF INTEREST AND CONCEPTUAL FRAMEWORK The concepts ofinterest for the GSA are summarized in Table 5. 
	Table 5. Concepts offuterest for GSA fucluded in Study METO-IN-003 COA name Concept(s) 
	Gastroparesi.s symptom assessment 
	Gastroparesi.s symptom assessment 
	Gastroparesi.s symptom assessment 
	Severity ofGastroparesi.s 

	(GSA) (PRO) 
	(GSA) (PRO) 
	Symptoms (nausea, fullness, 

	TR
	bloating, abdominal pain, 

	TR
	vomiting) 


	The conceptual framework for the GSA is shown in Figure I below: 
	7 .
	&2$ 7UDFNLQJ ,'. &....... 1'$. ...... 
	)LJXUH .. &RQFHSWXDO IUDPHZRUN IRU WKH *6$ 
	Reviewer’s comment(s): See reviewer’s comments under Section 1.3 (Endpoint Position, Definition, and Assessment Schedule) above regarding the sponsor’s change in components included in the GSA total score for the primary endpoint (i.e., replacing “vomiting” with “prolonged fullness.” The final primary GSA total score endpoint included five symptoms: nausea, upper abdominal pain, prolonged fullness, bloating, and early satiety. 
	Including the four symptoms of nausea, upper abdominal pain, prolonged fullness, and early satiety in the GSA total score appears to be consistent with the published draft gastroparesis guidance. The guidance mentions the importance of vomiting to be included as part of a primary endpoint; however, the applicant stated their rationale for its exclusion. We defer to the review division regarding whether vomiting should be taken into account to inform regulatory decision-making. 
	The fifth GSA concept, bloating, is not mentioned as a core symptom of gastroparesis in the gastroparesis guidance; however, we have had other sponsors provide rationale for its inclusion among the symptoms that gastroparesis patients have reported to be relevant and important for treatment (even when excluding comorbid irritable bowel syndrome [IBS] patients). 
	.&/,1,&$/ 287&20( $66(660(17.6. 
	7KH *6$ LV D ..LWHP VFDOH. 7KH . LWHPV FRYHU DOO ILYH FRUH V\PSWRPV RI JDVWURSDUHVLV LGHQWLILHG LQ WKH )'$ GUDIW JDVWURSDUHVLV JXLGDQFH GRFXPHQW. QDXVHD. IXOOQHVV VRRQ DIWHU EHJLQQLQJ WR HDW .HDUO\ VDWLHW\.. SRVWSUDQGLDO IXOOQHVV. XSSHU DEGRPLQDO SDLQ. DQG YRPLWLQJ. 7KH *6$ DOVR LQFOXGHV DQ DGGLWLRQDO V\PSWRP. EORDWLQJ. ZKLFK ZHUH LGHQWLILHG DV LPSRUWDQW IURP SDWLHQW LQWHUYLHZV. 7KH UHFDOO SHULRG LV WKH SDVW .. KRXUV. 
	. 
	&2$ 7UDFNLQJ ,'. &....... 1'$. ...... 
	Reviewer’s comment(s): See reviewer’s comments in Sections 1.3 and 2 above regarding the applicant’s change in the GSA total score, replacing “vomiting” with “prolonged fullness.” 
	.6&25,1* $/*25,7+0 
	
	$ WRWDO GDLO\ VFRUH LV GHULYHG E\ VXPPLQJ SDWLHQWV¶ UHVSRQVHV WR WKHVH ILYH LWHPV RQO\ LI DW OHDVW IRXU RI WKH ILYH LWHPV DUH FRPSOHWHG. 7KH *6$ ZHHNO\ HQVHPEOH VFRUH LV FUHDWHG E\ DYHUDJLQJ WKH WRWDO GDLO\ VFRUH RYHU VHYHQ GD\V IRU D PRUH DFFXUDWH .L.H.. ORZHU VWDQGDUG HUURU. VFRUH. 7KLV ZHHNO\ HQVHPEOH VFRUH FDQ EH FDOFXODWHG RQO\ LI GDLO\ DVVHVVPHQWV DUH DYDLODEOH IRU ILYH GD\V RI WKH SHULRG RU PRUH. 
	Reviewer’s comment(s): The scoring algorithm appears reasonable. 
	.&217(17 9$/,',7< 
	7R GDWH. WKH IROORZLQJ LQIRUPDWLRQ KDV EHHQ VXEPLWWHG .FKHFN DOO WKDW DSSO\.. 
	/LWHUDWXUHUHYLHZDQG.RUSXEOLFDWLRQV 'RFXPHQWDWLRQRIH[SHUWLQSXW 4XDOLWDWLYHVWXG\SURWRFROVDQGLQWHUYLHZJXLGHVIRUIRFXVJURXSRUSDWLHQWLQWHUYLHZV &KURQRORJ\RIHYHQWVIRULWHPJHQHUDWLRQ.PRGLILFDWLRQ.DQGILQDOL]DWLRQ.LWHPWUDFNLQJ 
	܈ 
	܈ 
	܈ 
	܈ 

	PDWUL[.. 
	4XDOLWDWLYHVWXG\VXPPDU\ZLWKHYLGHQFHWRVXSSRUWLWHPUHOHYDQFH.LWHPVWHPVDQG 
	܈ 

	UHVSRQVH RSWLRQV. DQG UHFDOO SHULRG. 
	4XDQWLWDWLYHVWXG\VXPPDU\ZLWKHYLGHQFHWRVXSSRUWLWHPUHWHQWLRQDQGVFRULQJ 7UDQVFULSWV.LIDYDLODEOH. 
	܆ 
	܆ 

	7DEOH . GRFXPHQWV WKH DGHTXDF\ RI WKH FRQWHQW RI WKH &2$V. 7DEOH .. 5HYLHZ RI &RQWHQW 9DOLGLW\ IRU *6$ 
	&2$ $WWULEXWH 
	&2$ $WWULEXWH 
	&2$ $WWULEXWH 
	$WWULEXWH VXIILFLHQWO\ HVWDEOLVKHG 
	6XSSRUWHG E\. 
	/RFDWLRQ .L.H. SDJH QXPEHU. RI 6XSSRUWLQJ 0DWHULDOV 

	)DFH YDOLGLW\ 
	)DFH YDOLGLW\ 
	<HV ܈ 1R ܆ 
	/LWHUDWXUH ܈ &OLQLFDO LQSXW H.J. GLVFXVVLRQ ZLWK ܈ FOLQLFDO UHYLHZHU 

	&RQWHQW YDOLGLW\ 
	&RQWHQW YDOLGLW\ 
	<HV ܈ 3RWHQWLDOO\ ± ܆ LQVXIILFLHQW HYLGHQFH 
	7KH LWHP FRQFHSWV DUH ܈ UHOHYDQW.LPSRUWDQW WR WDUJHW SDWLHQW SRSXODWLRQ DQG DSSURSULDWH WR WKH 
	Section IV of GSA PRO evidence dossier, previous COA review 
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	Table
	TR
	DYDLODEOH. DGGLWLRQDO LQIRUPDWLRQ LV QHHGHG 1R ܆ 
	VWXG\ GHVLJQ DQG REMHFWLYHV 7KH LQVWUXPHQW LV FRPSUHKHQVLYH ܈ ZLWK UHVSHFW WR WKH FRQFHSW .L.H.. GRHV QRW RPLW LPSRUWDQW FRQWHQW. 7DUJHW VDPSOH IRU TXDOLWDWLYH ܈ UHVHDUFK LV DSSURSULDWH. 6WXGLHG VDPSOH IRU TXDOLWDWLYH ܈ UHVHDUFK DGHTXDWHO\ UHSUHVHQWV WKH WDUJHW SDWLHQW SRSXODWLRQ ,QVWUXFWLRQV. LWHP VWHPV. UHFDOO SHULRG ܈ .LI DSSOLFDEOH.. DQG UHVSRQVH RSWLRQV ZHOO XQGHUVWRRG DQG DSSURSULDWH IRU WKH VWXG\ GHVLJQ DQG REMHFWLYHV 5HVSRQVH RSWLRQV DSSURSULDWH IRU WKH ܈ LWHP VWHPV .PHDVXUH WKH VDPH GLPHQVLRQV. VXF


	Reviewer’s comment(s): Qualitative development of the GSA appears reasonable and supportive of the content validity of each of the 5 symptoms included (nausea, upper abdominal pain, postprandial fullness, early satiety, and bloating) in the GSA total score. 
	See the following previous COA reviews, during the IND phase, with extensive review of the applicant’s research supporting the GSA’s content validity, psychometric properties and performance: 
	x AT 2011-070_Miskala dated November 15, 2011 (DARRTS Reference ID: 3042751) 
	x AT 2016-237_IND 025512_Daniels (DARRTS Reference ID: 4034017) 
	.27+(5 0($685(0(17 3523(57,(6 
	7R GDWH. WKH IROORZLQJ LQIRUPDWLRQ KDV EHHQ VXEPLWWHG .FKHFN DOO WKDW DSSO\.. 
	GHWHFW FKDQJH DQG VFRULQJ 
	7DEOH . GRFXPHQWV WKH DGHTXDF\ RI WKH RWKHU PHDVXUHPHQW SURSHUWLHV RI WKH &2$V. 
	/LWHUDWXUHUHYLHZDQG.RUSXEOLFDWLRQV 4XDQWLWDWLYHDQDO\VLVV\QRSVLV )XOOTXDQWLWDWLYHDQDO\VLVSODQ 
	܆ 
	܆ 
	܆ 

	4XDQWLWDWLYHVWXG\VXPPDU\ZLWKHYLGHQFHWRVXSSRUWUHOLDELOLW\.FRQVWUXFWYDOLGLW\.DELOLW\WR 
	܈ 

	... 
	&2$ 7UDFNLQJ ,'. &....... 1'$. ...... 
	7DEOH .. 5HYLHZ RI 2WKHU 0HDVXUHPHQW 3URSHUWLHV IRU *6$ 
	&2$ 
	&2$ 
	&2$ 
	$WWULEXWH VXIILFLHQWO\ 
	6XSSRUWHG E\. 
	/RFDWLRQ .L.H. 

	$WWULEXWH 
	$WWULEXWH 
	HVWDEOLVKHG 
	SDJH QXPEHU. RI 6XSSRUWLQJ 0DWHULDOV 

	5HOLDELOLW\ 
	5HOLDELOLW\ 
	<HV ܈ 3RWHQWLDOO\ ± ܆ LQVXIILFLHQW HYLGHQFH DYDLODEOH. DGGLWLRQDO LQIRUPDWLRQ LV QHHGHG 1R ܆ 
	,QWHUQDO FRQVLVWHQF\ UHOLDELOLW\ ܈ HVWLPDWHV LQ DFFHSWDEOH UDQJH .H.J.. &URQEDFK¶V Į ! ..... 7HVW.UHWHVW UHOLDELOLW\ .RU LQWUD.UDWHU ܈ UHOLDELOLW\. HVWLPDWHV LQ DFFHSWDEOH UDQJH .H.J.. ,&& !..... ,QWHU.UDWHU UHOLDELOLW\ HVWLPDWHV LQ ܆ DFFHSWDEOH UDQJH 2WKHU .VHH 5HYLHZHU¶V FRPPHQWV. ܆ 
	6HFWLRQ ) RI *6$ HYLGHQFH GRVVLHU 

	&RQVWUXFW 
	&RQVWUXFW 
	<HV ܈
	5HODWLRQVKLS WR RWKHU DVVHVVPHQWV ܈
	6HFWLRQ ) RI *6$ 

	YDOLGLW\ 
	YDOLGLW\ 
	3RWHQWLDOO\ ± ܆ LQVXIILFLHQW HYLGHQFH DYDLODEOH. DGGLWLRQDO LQIRUPDWLRQ LV QHHGHG 1R ܆ 
	ZLWK VLPLODU FRQFHSWV LV DV H[SHFWHG 5HODWLRQVKLS WR RWKHU DVVHVVPHQWV ܆ ZLWK GLVVLPLODU FRQFHSWV LV DV H[SHFWHG &2$ GLIIHUHQWLDWHV EHWZHHQ ܈ FOLQLFDOO\ GLVWLQFW JURXSV .L.H.. NQRZQ JURXSV YDOLGLW\. &2$ VFRUHV DUH UHODWHG WR D NQRZQ ܆ JROG VWDQGDUG DVVHVVPHQW RI WKH VDPH FRQFHSW 2WKHU .VHH 5HYLHZHU¶V FRPPHQWV. ܆ 
	HYLGHQFH GRVVLHU 

	$ELOLW\ WR 
	$ELOLW\ WR 
	<HV ܆
	&2$ FDQ LGHQWLI\ GLIIHUHQFHV LQ ܆
	6HFWLRQ ) RI *6$ 

	GHWHFW FKDQJH 
	GHWHFW FKDQJH 
	3RWHQWLDOO\ ± ܈ LQVXIILFLHQW HYLGHQFH DYDLODEOH. DGGLWLRQDO LQIRUPDWLRQ LV QHHGHG 1R ܆ 
	VFRUHV RYHU WLPH LQ LQGLYLGXDOV RU JURXSV ZKR KDYH FKDQJHG ZLWK UHVSHFW WR WKH FRQFHSW 2WKHU .VHH 5HYLHZHU¶V FRPPHQWV. ܈ 
	HYLGHQFH GRVVLHU 


	Reviewer’s comment(s): The assessment of GSA’s ability to detect change was not anchor-based (e.g., using a patient-reported global) and are not interpretable. The sponsor did not use groups of patients who have changed in severity status of gastroparesis symptoms to examine whether GSA can identify differences in scores in those patients. Instead, the sponsor only examined the GSA score changes among screening, baseline, week 1 through week 4 and those score changes are not informative with regard to the G
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	7R GDWH. WKH IROORZLQJ LQIRUPDWLRQ KDV EHHQ VXEPLWWHG. 
	$QFKRU.EDVHGDQDO\VHV 
	܈ 

	... 

	&2$ 7UDFNLQJ ,'. &....... 1'$. ...... 
	&2$ 7UDFNLQJ ,'. &....... 1'$. ...... 
	$QFKRU.EDVHGHPSLULFDOFXPXODWLYHGLVWULEXWLRQIXQFWLRQ.H&').FXUYHV H&')VWXG\DUPFXUYHV.7UHDWPHQWYV.3ODFHER.$FWLYH&RPSDUDWRU. $QFKRU.EDVHGSUREDELOLW\GHQVLW\IXQFWLRQ.3').FXUYHV 3')VWXG\DUPFXUYHV.7UHDWPHQWYV.3ODFHER.$FWLYH&RPSDUDWRU. 4XDOLWDWLYHVXSSRUWIRUPHDQLQJIXOFKDQJH.H.J..SDWLHQWLQSXW. 
	܈ 
	܈ 
	܈ 
	܈ 
	܆ 

	7DEOH . GRFXPHQWV WKH DGHTXDF\ RI WKH VFRUH LQWHUSUHWDELOLW\ RI WKH &2$V. 7DEOH .. 5HYLHZ RI 6FRUH ,QWHUSUHWDELOLW\ IRU *6$ 
	&2$ $WWULEXWH 
	&2$ $WWULEXWH 
	&2$ $WWULEXWH 
	$WWULEXWH VXIILFLHQWO\ HVWDEOLVKHG 
	6XSSRUWHG E\. 
	/RFDWLRQ RI 6XSSRUWLQJ 0DWHULDOV 

	6FRUH 
	6FRUH 
	<HV ܆
	$SSURSULDWH JOREDO DQFKRU VFDOHV ܆
	Sponsor’s IR 

	,QWHUSUHWDELOLW\ 
	,QWHUSUHWDELOLW\ 
	3RWHQWLDOO\ ± ܆ LQVXIILFLHQW HYLGHQFH DYDLODEOH. DGGLWLRQDO LQIRUPDWLRQ LV QHHGHG 1R ܈ 
	ZHUH LQFOXGHG IRU DQFKRU.EDVHG DQDO\VHV 7KUHVKROG.V. IRU ZLWKLQ.SDWLHQW ܆ PHDQLQJIXO FKDQJH LGHQWLILHG .DQFKRU.EDVHG PHWKRGV. 7KUHVKROG.V. IRU ZLWKLQ.SDWLHQW ܆ PHDQLQJIXO FKDQJH LGHQWLILHG .H&').3') FXUYHV. 4XDOLWDWLYH GDWD VXSSRUWV ܆ PHDQLQJIXO FKDQJH WKUHVKROG.V. .H.J.. FRJQLWLYH LQWHUYLHZV. H[LW VXUYH\V.LQWHUYLHZV. 2WKHU .VHH 5HYLHZHU¶V FRPPHQWV. ܈ 
	response dated 12/19/2018 


	Reviewer’s comments: No statistically significant difference was found for the primary efficacy endpoint (change from the Baseline Period to Week 4 of the Treatment Period in the mean daily GSA total score: 0.894 vs. 0.926; p=0.881). In a post hoc analysis performed by Evoke, Gimoti treatment arm showed statistically significant improvement in Phase 3 patients with moderate to severe symptoms at baseline, which included 105 of the 205 patients (51%) enrolled in the study. In the post hoc analysis, patients 
	To examine whether improvement in the post hoc analysis of patients with a GSA score of >2.7 was clinically meaningful, we sent the sponsor two information request (IR) letters to request anchorǦbased empirical cumulative distribution function (eCDF) and probability distribution function (PDF) curves of the change in GSAǦ5 total score from baseline to week 4 plotted for the categories defined using the GSGS and the CGSS as anchors, in the ITT population and in the subgroup of subjects with baseline GSAǦ5 to
	003. However, the sponsor’s submission of eCDF curves was not interpretable because neither anchor scale (GSGS or CGSS) used is informative. Some items of the GSGS which is an investigator assessment may not be reliable as gastroparesis symptoms may be known only to patients. The CGSS is a PRO scale; however, the question asked patients to report the change in 
	... 
	&2$ 7UDFNLQJ ,'. &....... 1'$. ...... 
	severity of symptoms compared to the week before, instead of comparing to the baseline. Therefore, it is not informative with regard to determining the threshold of meaningful change in GSA total score from baseline. 
	Additionally, based on cut points of the Rasch locations (See Figure 2 below), patients with a GSA-5 average raw score above 2.7 are the most probably rated as at least ‘Severe.’ On page 18 of the Psychometric Analysis of GSA report version 3, the sponsor stated that “Patients with a GSA-5 average raw score above 2.7 are those for whom all GSA-5 symptoms are the most probably rated as at least ‘Severe’”. Therefore, the sponsor’s description of the subgroup of patients with a GSA-5 score >2.7 included in the
	In summary, based on the discussion above, it is unknown whether the improvement in the post hoc analysis of subgroup of patients with GSA score >2.7 is clinically meaningful. 
	Figure 2. Cut points on the Rasch location (in logits) corresponding to cut point A and cut point B 
	Figure
	Cutpoint A: 2 on the GSA-5 score to delineate these patients between mild and moderate symptoms Cutpoint B: 2.7 on the GSA-5 score to delineate patients between moderate and severe symptoms 
	Cutpoint A: 2 on the GSA-5 score to delineate these patients between mild and moderate symptoms Cutpoint B: 2.7 on the GSA-5 score to delineate patients between moderate and severe symptoms 
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	$SSHQGL[ $. *DVWURSDUHVLV 6\PSWRP $VVHVVPHQW .*6$.. 
	Figure
	... 
	COA Tracking ID: C2018185 NDA: 209388 
	Appendix B. Global Severity ofGastroparesis Symptoms (GSGS) 
	Figure
	Confidential 
	14.5 Appendix 5: Global Severity of Gastroparesis Symptoms Question for Investigators 
	Using the 0 to 10 scale below where 0 is Not at All Severe and 10 is Very Severe, p lease mark an "X" in the box (igj) which best describes your medical assessment ofthe severity ofthe subject's gastroparesis symptoms at this visit. 
	Overall, how severe are the subject's gastroparesis symptoms? 
	Not at All Severe 
	Not at All Severe 
	Not at All Severe 
	Verv Severe 
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	COA Tracking ID: C2018185 NDA: 209388 
	Appendix C. Change in Gastroparesis Symptom Severity (CGSS) 
	(b) <l(metoclopramide) Nasal Spray .....IND025..,..
	4

	.....-_,512, Serial Number 0219 .METO·IN·003 Coufl(leutlal .
	14.4 Appendix 4: Change in Gastroparesis Symptom Severity Question for Subjects 
	This question asks about the overall change you may have experienced in the severity of your symptoms since your last visit. Please answer the question by choosing the response that best describes your symptoms over the past week. 
	With respect to your gastroparesis symptoms, how would you describe your symptoms over the past week compared to the week before? 
	0 1 Very much improved .0 2 Much improved .0 3 Minimally improved .0 4 No change .0 5 Minimally worse .0 6 Much worse .0 7 Very much worse .
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	$SSHQGL[ '. H&') FXUYHV E\ WUHDWPHQW DUPV LQ WKH ,77 SRSXODWLRQ 
	Figure
	$SSHQGL[ (. H&') FXUYHV E\ WUHDWPHQW DUPV LQ VXEMHFWV ZLWK EDVHOLQH *6$ VFRUH!.... 
	Figure
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	7KLV 'LYLVLRQ RI (SLGHPLRORJ\ .'(3,. UHYLHZ SURYLGHV XWLOL]DWLRQ GDWD RQ LQFLGHQW PHWRFORSUDPLGH XVH IURP WKH 6HQWLQHO 'LVWULEXWHG 'DWDEDVH .6''. DPRQJ ZRPHQ DJH .. \HDUV DQG ROGHU. ZLWK VXEJURXS DQDO\VHV IRU WKRVH ZLWK W\SH . GLDEHWHV FRGHV DQG ZLWK D FRPELQDWLRQ RI W\SH . GLDEHWHV DQG JDVWURSDUHVLV FRGHV. 7KLV UHYLHZ ZLOO KHOS LQIRUP WKH 2IILFH RI 1HZ 'UXJV .21'.. 'LYLVLRQ RI *DVWURHQWHURORJ\ DQG ,QERUQ (UURU 3URGXFWV .'*,(3. RI PHWRFORSUDPLGH XVH DPRQJ ZRPHQ WR SURYLGH FRQWH[W IRU '*,(3¶V DVVHVVPHQW RI *
	0HWRFORSUDPLGH LV D GRSDPLQH UHFHSWRU DQWDJRQLVW LQGLFDWHG IRU WKH WUHDWPHQW RI JDVWURHVRSKDJHDO UHIOX[ LQ DGXOWV ZKR IDLO WR UHVSRQG WR FRQYHQWLRQDO WKHUDS\ DQG IRU V\PSWRP UHOLHI LQ DGXOWV ZLWK DFXWH DQG UHFXUUHQW GLDEHWLF JDVWURSDUHVLV. 0HWRFORSUDPLGH FRQWDLQV D ER[HG ZDUQLQJ DERXW WKH ULVN RI WDUGLYH G\VNLQHVLD DQG FDXWLRQV DJDLQVW WUHDWPHQW IRU ORQJHU WKDQ .. ZHHNV GXUDWLRQ EHFDXVH RI WKH LQFUHDVHG ULVN RI GHYHORSLQJ WDUGLYH G\VNLQHVLD ZLWK ORQJHU.WHUP XVH. 
	'(3, REWDLQHG GDWD IURP WKH 6'' IRU WKH SHULRG RI -DQXDU\ .. ..... WR 6HSWHPEHU ... ..... &RKRUW PHPEHUV ZHUH FRPSULVHG RI. ZRPHQ. DJH . .. \HDUV. DQG ZLWK PHGLFDO DQG GUXJ FRYHUDJH IRU DW OHDVW ... GD\V SULRU WR WKH ILUVW YDOLG PHWRFORSUDPLGH SUHVFULSWLRQ FODLP. 0HPEHUV ZHUH H[FOXGHG LI WKH\ KDG HYLGHQFH RI D OLYH ELUWK GHOLYHU\ ZLWKLQ ... GD\V IROORZLQJ WKH LQGH[ PHWRFORSUDPLGH GLVSHQVLQJ. 
	'(3, DOVR FRQGXFWHG D VXEJURXS DQDO\VLV RQ WZR SURJUHVVLYHO\ QHVWHG FRKRUWV. 
	... :RPHQ ZKR KDG DQ ,&'...&0 FRGH IRU W\SH . GLDEHWHV ZLWKLQ WKH SULRU ... GD\V 
	... :RPHQ ZKR KDG DQ ,&'...&0 FRGH IRU W\SH . GLDEHWHV DQG DQ ,&'...&0 FRGH IRU 
	JDVWURSDUHVLV ZLWKLQ WKH SULRU ... GD\V 
	7KH XWLOL]DWLRQ GDWD RQ LQFLGHQW PHWRFORSUDPLGH XVH LQ 6'' VKRZHG. 
	•. 
	•. 
	•. 
	0HWRFORSUDPLGH XVH DPRQJ ZRPHQ . .. \HDUV ZDV FRPPRQ. ......... LQFLGHQW XVHUV KDG ......... GLVSHQVLQJV EHWZHHQ -DQXDU\ .... WKURXJK 6HSWHPEHU .... 

	•. 
	•. 
	$SSUR[LPDWHO\ ... .Q ........ RI XVHUV KDG D FRGH IRU W\SH . GLDEHWHV 

	•. 
	•. 
	$ PXFK VPDOOHU SURSRUWLRQ ...... Q ....... KDG D FRGH IRU ERWK JDVWURSDUHVLV DQG W\SH . GLDEHWHV 

	•. 
	•. 
	•. 
	$PRQJ ZRPHQ ZLWK FRGHV IRU GLDEHWHV DQG JDVWURSDUHVLV. ... RI PHWRFORSUDPLGH WUHDWPHQW HSLVRGHV H[FHHGHG .. GD\V LQ GXUDWLRQ .L.H.. WKUHVKROG GHILQHG D W\SLFDO VLQJOH SUHVFULSWLRQ ZLWK .. GD\V RI VXSSO\ DQG ... JDS DOORZDQFH. 

	o. 7KLV UHSUHVHQWV WKH SURSRUWLRQ ZLWK GLDEHWLF JDVWURSDUHVLV WKDW PD\ XWLOL]H PHWRFORSUDPLGH EH\RQG D ..ZHHN UHJLPHQ 

	•. 
	•. 
	8VH DSSHDUV WR VSLNH DW ..GD\ DQG DW ...GD\V .WKH DQDO\VLV GLG QRW SURYLGH WKH JUDQXODULW\ WR GLVWLQJXLVK EHWZHHQ GLIIHULQJ IRUPXODWLRQV RU URXWHV RI DGPLQLVWUDWLRQ. 

	•. 
	•. 
	$OWKRXJK LW FRPSULVHG D VPDOO SURSRUWLRQ RI WKH RYHUDOO XVH. VRPH SDWLHQWV XVH 


	PHWRFORSUDPLGH EH\RQG ...ZHHNV RI GXUDWLRQ ZLWKRXW EUHDNV .QRW DGKHULQJ WR WKH ER[HG ZDUQLQJ. 
	o. ....... IHPDOH LQFLGHQW XVHUV RI PHWRFORSUDPLGH LQ WKH EDVH FRKRUW KDG FRQWLQXRXV WUHDWPHQW HSLVRGHV RYHU .. ZHHNV GXUDWLRQ EHWZHHQ -DQXDU\ .... WKURXJK 6HSWHPEHU .... .H[FOXGLQJ SDWLHQWV ZLWK JDSV EHWZHHQ GLVSHQVLQJV.. 
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	7KLV 'LYLVLRQ RI (SLGHPLRORJ\., .'(3,. UHYLHZ SURYLGHV XWLOL]DWLRQ GDWD RQ LQFLGHQW PHWRFORSUDPLGH XVH IURP WKH 6HQWLQHO 'LVWULEXWHG 'DWDEDVH.6''. DPRQJ ZRPHQ DJH .. \HDUV DQG ROGHU. ZLWK VXEJURXS DQDO\VHV IRU WKRVH ZLWK W\SH . GLDEHWHV FRGHV DQG ZLWK D FRPELQDWLRQ RI W\SH . GLDEHWHV DQG JDVWURSDUHVLV FRGHV. 7KLV UHYLHZ ZLOO KHOS LQIRUP WKH 2IILFH RI 1HZ 'UXJV .21'.. 'LYLVLRQ RI *DVWURHQWHURORJ\ DQG ,QERUQ (UURU 3URGXFWV .'*,(3. RI PHWRFORSUDPLGH XVH DPRQJ ZRPHQ WR SURYLGH FRQWH[W IRU '*,(3¶V DVVHVVPHQW RI 
	D 

	0HWRFORSUDPLGH LV D GRSDPLQH UHFHSWRU DQWDJRQLVW .D V\QWKHWLF VXEVWLWXWHG EHQ]DPLGH.. LQGLFDWHG IRU WKH WUHDWPHQW RI JDVWURHVRSKDJHDO UHIOX[ LQ DGXOWV ZKR IDLO WR UHVSRQG WR FRQYHQWLRQDO WKHUDS\ DQG IRU V\PSWRP UHOLHI LQ DGXOWV ZLWK DFXWH DQG UHFXUUHQW GLDEHWLF JDVWURSDUHVLV. 0HWRFORSUDPLGH LV DYDLODEOH DV 5HJODQ .LQLWLDO DSSURYDO LQ ..... DQG DV D JHQHULF. 
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	: As cited earlier in this review, PK study demonstrated a lower Cmax for Gimoti than 
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	: See above DPMH comments to Highlights of Prescribing Information section that applies to the Full Prescribing Information, Section 1 Indications and Usage. 
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	UHDFWLRQ RI PHWRFORSUDPLGH XVH LQ QHRQDWHV [see Use in Specific Populations (8.8)]. 
	: DPMH recommends retaining the language in subsection 8.4, as written in the listed product, Reglan Tablets. The risks of dystonias and other extrapyramidal symptoms are cross-referenced in Warnings and Precautions section (5.1) and (5.2), respectively. 
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	DATE: .January 1., 2019 
	TO: .Dragos Roman, M.D.Director (Acting)Division of Gastroenterology and Inborn ErrorsProducts (DGEIP)Office of Drug Evaluation IIIOffice of New Drugs 
	FROM: .Srinivas R. Chennamaneni, Ph.D.Division of New Drug Bioequivalence Evaluation (DNDBE) Office of Study Integrity and Surveillance (OSIS) 
	THROUGH: .Charles R. Bonapace, Pharm.D.Director DNDBE OSIS 
	SUBJECT: .Routine inspection of Spaulding Clinical Research,LLC., West Bend, WI. 
	1 Inspection Summary 
	OSIS arranged an inspection of study METO-IN-006 (NDA 209388)conducted at Spaulding Clinical Research, LLC., West Bend, WI. 
	No objectionable conditions were observed and Form FDA 483 wasnot issued at the inspection close-out. The final inspectionclassification is No Action Indicated (NAI). 
	1.1. Recommendation 
	After reviewing the inspectional findings, I conclude the datafrom the audited study are reliable. 
	2 Inspected Study: 
	NDA 209388 
	NDA 209388 

	Study Number: METO-IN-006 Study Title: “A Four-Period, Four-Treatment, Four-SequenceRandomized Crossover Study of the Comparative 
	Page 2 – Routine inspection of Spaulding Clinical Research,LLC., West Bend, WI. 
	Bioavailability of Metoclopramide After Nasal and
	Oral Administration to Healthy Volunteers Under
	Fasted Conditions” Dates of conduct: 7/26/2017 – 9/20/2017 
	Clinical site: Spaulding Clinical Research, LLC.
	525 S Silverbrook Drive 
	West Bend, WI 53095 
	ORA investigator Denise L. Burosh (BIMOW) inspected SpauldingClinical Research, LLC., West Bend, WI from October 10-12 and15-16, 2018. 
	The inspection included a thorough examination of study records(paper-based), subject records, informed consent process,protocol compliance, institutional review board approvals,sponsor and monitor correspondence, test article accountabilityand storage, randomization, adverse events, and case reportforms. 
	3 Inspectional Findings 
	At the conclusion of the inspection, investigator Burosh did notobserve any objectionable conditions and did not issue Form FDA483 to the clinical site. 
	4. 
	Conclusion: 

	After reviewing the inspectional findings, I conclude the datafrom study METO-IN-006 (NDA 209388) are reliable. 
	Based on the inspectional findings, studies of similar designconducted between the previous inspection (02/2017) and the endof the current surveillance interval should be considered reliable without an inspection. 
	Srinivas R. Chennamaneni, Ph.D.Staff Fellow 
	Final Classification: 
	NAI -Spaulding Clinical Research, LLC.
	West Bend, WI
	 FEI#: 3008921101 
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	Clinical Inspection Summa1y NDA 209388 [metoclopramide] 
	Clinical Inspection Summary 
	Date 
	Date 
	Date 
	January 8, 2019 

	From 
	From 
	Susan Leibenhaut, M.D., OSI/DCCE/GCPAB Susan Thompson, M.D., Team Leader, OSI/DCCE/GCPAB Kassa Ayalew, M.D., M.P.H., Branch Chief, OSI/DCCE/GCPAB 

	To 
	To 
	Anil Navvar M.D., Medical Officer, DGIEP 

	NDA # 
	NDA # 
	209388 

	Applicant 
	Applicant 
	Evoke Phaima, Inc. 

	Drue 
	Drue 
	Metoclopramide nasal spray 

	NME 
	NME 
	No 

	Division Classification 
	Division Classification 
	GI motility modifying drngs 

	Proposed Indication 
	Proposed Indication 
	Acute and recmTent diabetic gastroparesis in adult women 

	Consultation Request Date 
	Consultation Request Date 
	July 16, 2018 

	Summary Goal Date 
	Summary Goal Date 
	Febrnary 1, 2019 

	Action Goal Date 
	Action Goal Date 
	April 1, 2019 

	PDUFA Date 
	PDUFA Date 
	Avril L 2019 


	I. .OVERALL ASSESSMENT OF FINDINGS AND .RECOMMENDATIONS .
	Inspections for this NDA were conducted at three clinical investigator (CI) sites. The data from the study ai·e considered reliable. Two ofthe clinical sites have the final classification ofNo Action Indicated (NAI) and one clinical site has the final classification ofVoluntaiy Action Indicated (VAl). No significant regulato1y findings or data integrity issues were noted. 
	II. BACKGROUND 
	The sponsor submitted this NDA for metoclopramide in a nasal spray foimulation for the indication oftreatment ofacute and recmTent diabetic gastropai·esis in adult women. Metoclopramide, a dopainine type 2 receptor antagonist, increases lower esophageal pressme, esophageal muscle contractions, gastric emptying rate, and small bowel transit time without increasing gastric secretions. The FDA approved treatment for this condition is an oral dosage foimulation ofReglan® (metoclopramide tablets, USP). 
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	1. .Laborato1y analysis of sernm human chorionic gonadotropin for SCe~t <bnsr at screening on lbr<! and for Subject <bJ<r at screening on <bH> was not requested or perfo1med as required by protocol Section 8.2.1 Visit 1: Screening Period. Additionally, a urine pregnancy test for Subject (bJ<f was 
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	not perfo1med at study Visit 4 as required hy_£rotocol Section 8.2.4, Visit 4: Randomization Visit. Subjects >1! and (bJ<J were female subjects of child bearing potential. 
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	2. .Concomitant medications taken by subjects within six months ofstudy entiy .and throughout the study were not always documented on electi·onic case report .foims, as required by protocol Section 8.3, Concomitant Medications. For .example, .
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	elech'onic case repo1i foim. .Dr. Desta adequately responded to the inspection fmdings in a letter dated .November 21, 2018. .
	The study appears to have been conducted adequately at this site and the data .generated by this site may be used in support of the respective indication. .
	{See appended electronic signature page} 
	Susan Leibenhaut, M.D. Good Clinical Practice Assessment Branch Division ofClinical Compliance Evaluation Office ofScientific Investigations 
	CONCURRENCE: {See appended electronic signature page} 
	Susan Thompson, M.D. Team Leader Good Clinical Practice Assessment Branch Division ofClinical Compliance Evaluation Office of Scientific Investigations 
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	REASON FOR REVIEW 
	This review evaluates the proposed label and labeling for Gimoti (NOA 209388) for areas of vulnerabilitythatcould lead to medication errors. DGIEP requested this review as part of their evaluation ofthe SOS(b)(2) submission for Gimoti. The reference listed drug (Reglan, NOA 17854) was approved in 1979. 
	1.1 Regulatory History 
	In a previous review, (RCM 2016-2888) DMEPA evaluated the results of Evoke Pharma's comprehensive use-related risk analysis to determine whethera human factors validation study is required for the proposed Gimoti (metoclopramide nasal spray). DMEPA's findings concluded that Evoke had adequately considered the risks associated with the proposed Gi moti (metoclopramide nasal spray) and that a human factors validation study was not needed. 
	2 MATERIALS REVIEWED 
	We considered the materials listed inTable 1 for this review. The Appendices provide the methods and results for each material reviewed. 
	Table 1. Materials Considered for this Label and Labeling Review 
	Table 1. Materials Considered for this Label and Labeling Review 
	Table 1. Materials Considered for this Label and Labeling Review 

	Material Reviewed 
	Material Reviewed 
	Appendix Section (for Methods and Results) 

	Product Information/Prescribing Information 
	Product Information/Prescribing Information 
	A 

	Previous DMEPA Reviews 
	Previous DMEPA Reviews 
	B 

	Human Factors Study 
	Human Factors Study 
	N/A 

	ISMP Newsletters 
	ISMP Newsletters 
	N/A 

	FDA Adverse Event Reporting System (FAERS)* 
	FDA Adverse Event Reporting System (FAERS)* 
	N/A 

	Other 
	Other 
	N/A 

	Labels and Labeling 
	Labels and Labeling 
	G 


	N/A=not applicable for this review 
	*We do not typically search FAERS for our label and labeling reviews unless we are aware of 
	medication errors through our routine postmarket safety surveillance 
	3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED 
	We performed a risk assessment ofthe proposed label and labelingforGimoti for areas of vulnerability that may lead to medication errors and determined the label and labeling could be revised to improve clarity and prominence of information and to promote safe use of the proposed product. 
	4 
	4 
	CONCLUSION & RECOMMENDATIONS 

	Our evaluation of the proposed label and labeling identified areas ofvulnerabilitythat may lead to medication errors. We provide the recommendations in section 4.1 and 4.2 below and recommend that they are implemented priorto approval. 
	2 
	ϰ͘ϭ Z..KDD.E..d/KE^ &KZ d,. ./s/^/KE 
	.͘ ,ŝŐŚůŝŐŚƚƐ ŽĨ WƌĞƐĐƌŝďŝŶŐ /ŶĨŽƌŵĂƚŝŽŶ ϭ͘ .ŽƐĂŐĞ ĂŶĚ .ĚŵŝŶŝƐƚƌĂƚŝŽŶ ^ĞĐƚŝŽŶ Ă͘ dŚĞƌĞĐŽŵŵĞŶĚĞĚĚŽƐŝŶŐŝŶƐƚƌƵĐƚŝŽŶƐƐŚŽƵůĚďĞĞǆƉƌĞƐƐĞĚŝŶŶƵŵďĞƌŽĨ ƐƉƌĂǇƐ ĂŶĚ ŝŶĚŝĐĂƚĞ ǁŚŝĐŚ ŶŽƐƚƌŝů;ƐͿ ;Ğ͘Ő͘ ϭ ŶŽƐƚƌŝů ŽŶůǇ Žƌ ƉĞƌ ŶŽƐƚƌŝůͿ͘ 
	.͘ &Ƶůů WƌĞƐĐƌŝďŝŶŐ /ŶĨŽƌŵĂƚŝŽŶ ϭ͘ .ŽƐĂŐĞ ĂŶĚ .ĚŵŝŶŝƐƚƌĂƚŝŽŶ ^ĞĐƚŝŽŶ Ă͘ . ƐĞĐƚŝŽŶ ĞŶƚŝƚůĞĚ .ĚŵŝŶŝƐƚƌĂƚŝŽŶ /ŶĨŽƌŵĂƚŝŽŶ ƐŚŽƵůĚ ďĞ ĂĚĚĞĚ ƚŽ ŝŶĐůƵĚĞ ƚŚĞ ƉƌŝŵŝŶŐ ƌĞƋƵŝƌĞŵĞŶƚ͘ ď͘ dŚĞƌĞĐŽŵŵĞŶĚĞĚĚŽƐŝŶŐŝŶƐƚƌƵĐƚŝŽŶƐƐŚŽƵůĚďĞĞǆƉƌĞƐƐĞĚŝŶŶƵŵďĞƌŽĨ ƐƉƌĂǇƐ ĂŶĚ ŝŶĚŝĐĂƚĞ ǁŚŝĐŚ ŶŽƐƚƌŝů;ƐͿ ;Ğ͘Ő͘ ϭ ŶŽƐƚƌŝů ŽŶůǇ Žƌ ƉĞƌ ŶŽƐƚƌŝůͿ͘ 
	Ϯ͘ ,Žǁ ^ƵƉƉůŝĞĚͬ^ƚŽƌĂŐĞ ĂŶĚ ,ĂŶĚůŝŶŐ ^ĞĐƚŝŽŶ dŚŝƐ ƐĞĐƚŝŽŶ ƐŚŽƵůĚ ďĞ ƌĞǀŝƐĞĚ ƚŽ ŝŶĐůƵĚĞ ƚŽƚĂů η ŽĨ ƐƉƌĂǇƐ ƉĞƌ ďŽƚƚůĞ ĂŶĚ ŶƵŵĞƌŝĐĂů E.. ŶƵŵďĞƌ͘ 
	.͘. /ŶƐƚƌƵĐƚŝŽŶ ĨŽƌ hƐĞ 
	ϭ͘. dŚĞ ƐƚĂƚĞŵĞŶƚ ͞ ͟ ŝŶ ƚŚĞ /ŵƉŽƌƚĂŶƚ /ŶĨŽƌŵĂƚŝŽŶƐĞĐƚŝŽŶ ƐŚŽƵůĚ ďĞ ĚĞůĞƚĞĚ͘ tĞ ŶŽƚĞ ƚŚĂƚ ĂŶ ĂĨĨŝƌŵĂƚŝǀĞ ƐƚĂƚĞŵĞŶƚ ǁŝƚŚ ƌĞƐƉĞĐƚ ƚŽ ƚŚĞ ĐŽƌƌĞĐƚ ƌŽƵƚĞ ŽĨ ƚŚĞ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ĂůƌĞĂĚǇ ĞǆŝƐƚƐ ŝŶ ƚŚŝƐ ƐĞĐƚŝŽŶ͘ .ĚĚŝƚŝŽŶĂůůǇ͕ ǁĞ ĂƌĞ ĂǁĂƌĞ ŽĨ ƉŽƐƚͲŵĂƌŬĞƚŝŶŐ ƌĞƉŽƌƚƐ ƚŚĂƚ ŶĞŐĂƚŝǀĞ ƐƚĂƚĞŵĞŶƚƐ ;Ğ͘Ő͘ĚŽ ŶŽƚͿ ŵĂǇ ŚĂǀĞ ƚŚĞ ŽƉƉŽƐŝƚĞ ŝŶƚĞŶĚĞĚ ŵĞĂŶŝŶŐ ďĞĐĂƵƐĞ ƚŚĞ ǁŽƌĚ ͞ŶŽƚ͟ ĐĂŶ ďĞ ŽǀĞƌůŽŽŬĞĚ ĂŶĚ ƚŚĞ ǁĂƌŶŝŶŐ ŵĂǇ ďĞ ŵŝƐŝŶƚĞƌƉƌĞƚĞĚ ĂƐ ĂŶ ĂĨĨŝƌŵĂƚŝǀĞ ƐƚĂƚĞŵĞŶƚ͘
	Figure
	Ă 

	ϰ͘Ϯ Z..KDD.E..d/KE^ &KZ .sK<. W,.ZD. 
	tĞ ƌĞĐŽŵŵĞŶĚ ƚŚĞĨŽůůŽǁŝŶŐďĞŝŵƉůĞŵĞŶƚĞĚƉƌŝŽƌƚŽ ĂƉƉƌŽǀĂů ŽĨƚŚŝƐ E..͗ 
	.͘ 'ĞŶĞƌĂů.ŽŵŵĞŶƚƐ;.ŽŶƚĂŝŶĞƌ>ĂďĞůƐΘ.ĂƌƚŽŶ>ĂďĞůŝŶŐͿ ϭ͘ dŚĞ ƉůĂĐĞ ŚŽůĚĞƌ E.. ŶƵŵďĞƌ ŝŶ Ăůů ůŽĐĂƚŝŽŶƐ ƐŚŽƵůĚ ďĞ ƵƉĚĂƚĞĚ ƚŽ ƌĞĨůĞĐƚ ƚŚĞ ĂĐƚƵĂů ŶƵŵĞƌŝĐĂů E.. ŶƵŵďĞƌ͘ 
	.͘ .ĂƌƚŽŶ >ĂďĞůŝŶŐ ϭ͘ dŚĞ ƐƚĂƚĞŵĞŶƚ ͞ ͟ ůŽĐĂƚĞĚ ŽŶ ƚŚĞ ƐŝĚĞ ƉĂŶĞů 
	/ŶƐƚŝƚƵƚĞĨŽƌ^ĂĨĞDĞĚŝĐĂƚŝŽŶWƌĂĐƚŝĐĞƐ͘ .ĨĨŝƌŵĂƚŝǀĞƐƚĂƚĞŵĞŶƚƐ;ĚŽƚŚŝƐͿŵĂǇďĞďĞƚƚĞƌƵŶĚĞƌƐƚŽŽĚƚŚĂƚŶĞŐĂƚŝǀĞǁĂƌŶŝŶŐƐ;ĚŽŶŽƚĚϬ ƚŚĂƚͿ͘/^DWDĞĚ^ĂĨ.ůĞƌƚ.ĐƵƚĞ.ĂƌĞ͘ϮϬϭϬ͖ϭϱ;ϭϲͿ͗ϭͲϯ 
	Ă

	ƐŚŽƵůĚ ďĞ ĚĞůĞƚĞĚ͘ tĞ ŶŽƚĞ ƚŚĂƚ ĂŶ ĂĨĨŝƌŵĂƚŝǀĞ ƐƚĂƚĞŵĞŶƚ ǁŝƚŚ ƌĞƐƉĞĐƚ ƚŽ ƚŚĞ ĐŽƌƌĞĐƚ ƌŽƵƚĞ ŽĨ ƚŚĞ ĂĚŵŝŶŝƐƚƌĂƚŝŽŶ ĂůƌĞĂĚǇ ĞǆŝƐƚƐ ŽŶ ƚŚĞ ƉƌŝŶĐŝƉůĞ ĚŝƐƉůĂǇ ƉĂŶĞů͘ 
	ϯ. 
	.ĚĚŝƚŝŽŶĂůůǇ͕ ǁĞ ĂƌĞ ĂǁĂƌĞ ŽĨ ƉŽƐƚͲŵĂƌŬĞƚŝŶŐ ƌĞƉŽƌƚƐ ƚŚĂƚ ŶĞŐĂƚŝǀĞ ƐƚĂƚĞŵĞŶƚƐ ;Ğ͘Ő͘ĚŽ ŶŽƚͿ ŵĂǇ ŚĂǀĞ ƚŚĞ ŽƉƉŽƐŝƚĞ ŝŶƚĞŶĚĞĚ ŵĞĂŶŝŶŐ ďĞĐĂƵƐĞ ƚŚĞ ǁŽƌĚ ͞ŶŽƚ͟ ĐĂŶ ďĞ ŽǀĞƌůŽŽŬĞĚ ĂŶĚ ƚŚĞ ǁĂƌŶŝŶŐ ŵĂǇ ďĞ ŵŝƐŝŶƚĞƌƉƌĞƚĞĚ ĂƐ ĂŶ ĂĨĨŝƌŵĂƚŝǀĞ ƐƚĂƚĞŵĞŶƚ͘
	ď 

	Ϯ͘. ZĞǀŝƐĞ ƚŚĞ ĚŝƐĐĂƌĚ ĂĨƚĞƌ ĨŝƌƐƚ ƵƐĞ ƐƚĂƚĞŵĞŶƚ ƚŽ ƌĞĂĚ͗ ͞.ĂƚĞ ŽĨ ĨŝƌƐƚ ŽƉĞŶŝŶŐ ͺͬͺͬͺ͘ .ŝƐĐĂƌĚ ƵŶƵƐĞĚ ƉŽƌƚŝŽŶ ϰ ǁĞĞŬƐ ĂĨƚĞƌ ĨŝƌƐƚ ƵƐĞ͘͟ /Ŷ ĂĚĚŝƚŝŽŶ͕ ƚŚŝƐ ƐƚĂƚĞŵĞŶƚƐŚŽƵůĚ ďĞ ŝŶ ďŽůĚ ĨŽŶƚ͘ 
	ϯ͘. /Ŷ ĂĐĐŽƌĚĂŶĐĞ ǁŝƚŚ Ϯϭ .&Z ϮϬϭ͘ϱϱ ƚŚĞ ͞hƐƵĂů .ŽƐĞ͟ ƐƚĂƚĞŵĞŶƚ ƐŚŽƵůĚ ďĞ ĂĚĚĞĚƚŽ ƚŚĞ ƐŝĚĞ ƉĂŶĞů͘ 
	.͘ .ŽŶƚĂŝŶĞƌ>ĂďĞů ϭ͘ ZĞǀŝƐĞ ƚŚĞ ĚŝƐĐĂƌĚ 
	ĂĨƚĞƌ ĨŝƌƐƚ ƵƐĞ ƐƚĂƚĞŵĞŶƚ ƚŽ ƌĞĂĚ͗ ͞.ŝƐĐĂƌĚ ϰ ǁĞĞŬƐ ĂĨƚĞƌ ĨŝƌƐƚ ƵƐĞ͘ 
	Figure

	/ŶƐƚŝƚƵƚĞĨŽƌ^ĂĨĞDĞĚŝĐĂƚŝŽŶWƌĂĐƚŝĐĞƐ͘ .ĨĨŝƌŵĂƚŝǀĞƐƚĂƚĞŵĞŶƚƐ;ĚŽƚŚŝƐͿŵĂǇďĞďĞƚƚĞƌƵŶĚĞƌƐƚŽŽĚƚŚĂƚŶĞŐĂƚŝǀĞǁĂƌŶŝŶŐƐ;ĚŽŶŽƚĚϬ ƚŚĂƚͿ͘/^DWDĞĚ^ĂĨ.ůĞƌƚ.ĐƵƚĞ.ĂƌĞ͘ϮϬϭϬ͖ϭϱ;ϭϲͿ͗ϭͲϯ 
	ď

	ϰ. 
	APPENDICES: METHODS & RESULTS FOR EACH MATERIALS REVIEWED .APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION .Table 2 presents relevant product information for Gimoti received on June 1, 2018 from Evoke, .and the reference listed drug ( RLD). .
	Table 2. Relevant Product Information for Gimoti and the Listed Drug 
	Product Name 
	Product Name 
	Product Name 
	ReglanGimoti 

	Initial Approval Date 
	Initial Approval Date 
	N/A 
	1979 

	Active Ingredient 
	Active Ingredient 
	metoclopramide 
	metoclopramide 

	Indication 
	Indication 
	For the reliefofsymptoms in 
	Treatment of documented 

	TR
	adult women with acute and 
	gastroesophageal reflux in 

	TR
	recurrent diabetic 
	adults who fai l to respond to 

	TR
	gastroparesi s 
	conventional therapy. Releifof 

	TR
	symptoms in adults with acute 

	TR
	and recurrent diabetic 

	TR
	gastroparesis. 

	Route ofAdministration 
	Route ofAdministration 
	Intranasal 
	Oral 

	Dosage Form 
	Dosage Form 
	Nasal spray 
	Tablet 

	Strength 
	Strength 
	15 mg per spray 
	5 mg and 10 mg 

	Dose and Frequency 
	Dose and Frequency 
	Administer 15 mg (1spray),30 
	10 mg to 15 mg four times 

	TR
	minutes before each meal and 
	dailyfor4 to 12 weeks. 

	TR
	at bedtime (maximum of 60 
	Maximum recommended daily 

	TR
	mg per day) for 2 to 4 weeks 
	dosage is 60 mg. 

	How Supplied 
	How Supplied 
	Supplied as al <b><4jmg/ml 
	Bottle of 100 tablets 

	TR
	solution of metoclopramide in 

	TR
	10 mlType 1 amber glass 

	TR
	bottle fitted with a metered 

	TR
	spray pump attachment, a 

	TR
	protective cap, and a safety 

	TR
	cl ip 

	Storage 
	Storage 
	<bH4 > 
	Store at control led room 

	TR
	temperature, between 20°C 

	TR
	and 25°C ( 68°F and 77°F) 

	Container Closure 
	Container Closure 
	Type 1 amber glass bottle 
	N/ A 

	TR
	fitted with a metered spray 

	TR
	pump attachment, a protective 

	TR
	cap, and a safety clip 
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	.WW.E./y .͘ WZ.s/Kh^ .D.W. Z.s/.t^ 
	KŶ .ƵŐƵƐƚ ϭ͕ ϮϬϭϴ͕ ǁĞ ƐĞĂƌĐŚĞĚ ĨŽƌ ƉƌĞǀŝŽƵƐ .D.W. ƌĞǀŝĞǁƐ ƌĞůĞǀĂŶƚ ƚŽ ƚŚŝƐ ĐƵƌƌĞŶƚ ƌĞǀŝĞǁ ƵƐŝŶŐ ƚŚĞ ƚĞƌŵƐ͕ 'ŝŵŽƚŝ͘ KƵƌ ƐĞĂƌĐŚ ŝĚĞŶƚŝĨŝĞĚ ŽŶĞ ƉƌĞǀŝŽƵƐ ƌĞǀŝĞǁĂŶĚ ǁĞ ĐŽŶƐŝĚĞƌĞĚ ŽƵƌ ƉƌĞǀŝŽƵƐ ƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ ƚŽ ƐĞĞ ŝĨ ƚŚĞǇ ĂƌĞ ĂƉƉůŝĐĂďůĞ ĨŽƌ ƚŚŝƐ ĐƵƌƌĞŶƚ ƌĞǀŝĞǁ͘ 
	Đ 

	.WW.E./y .͘ ,hD.E &..dKZ^ ^dh.z 
	Eͬ. 
	.WW.E./y .͘ /^DW E.t^>.dd.Z^ 
	Eͬ. 
	.WW.E./y .͘ &.. ..s.Z^. .s.Ed Z.WKZd/E' ^z^d.D ;&..Z^Ϳ 
	Eͬ. 
	.WW.E./y '͘ >...>^ .E. >...>/E' '͘ϭ >ŝƐƚ ŽĨ >ĂďĞůƐ ĂŶĚ >ĂďĞůŝŶŐ ZĞǀŝĞǁĞĚ 
	hƐŝŶŐƚŚĞƉƌŝŶĐŝƉůĞƐŽĨŚƵŵĂŶĨĂĐƚŽƌƐ ĂŶĚ&ĂŝůƵƌĞDŽĚĞ ĂŶĚ.ĨĨĞĐƚƐ.ŶĂůǇƐŝƐ͕ĂůŽŶŐǁŝƚŚ ƉŽƐƚŵĂƌŬĞƚ ŵĞĚŝĐĂƚŝŽŶ ĞƌƌŽƌ ĚĂƚĂ͕ ǁĞ ƌĞǀŝĞǁĞĚ ƚŚĞ ĨŽůůŽǁŝŶŐ 'ŝŵŽƚŝ ůĂďĞůƐ ĂŶĚ ůĂďĞůŝŶŐ ƐƵďŵŝƚƚĞĚ ďǇ .ǀŽŬĞ WŚĂƌŵĂ͘ 
	Ě

	x 
	x 
	x 
	.ŽŶƚĂŝŶĞƌůĂďĞů ƌĞĐĞŝǀĞĚ ŽŶ :ƵŶĞ ϭ͕ ϮϬϭϴ 

	x 
	x 
	.ĂƌƚŽŶ ůĂďĞůŝŶŐ ƌĞĐĞŝǀĞĚ ŽŶ :ƵŶĞ ϭ ͕ϮϬϭϴ 

	x x x 
	x x x 
	/ŶƐƚƌƵĐƚŝŽŶƐ ĨŽƌ hƐĞ ;/ŵĂŐĞ ŶŽƚ ƐŚŽǁŶͿ ƌĞĐĞŝǀĞĚ ŽŶ :ƵŶĞ ϭ͕ ϮϬϭϴ DĞĚŝĐĂƚŝŽŶ 'ƵŝĚĞ ;/ŵĂŐĞ ŶŽƚ ƐŚŽǁŶͿ ƌĞĐĞŝǀĞĚ ŽŶ :ƵŶĞ ϭ͕ ϮϬϭϴ WƌĞƐĐƌŝďŝŶŐ /ŶĨŽƌŵĂƚŝŽŶ ;/ŵĂŐĞ ŶŽƚ ƐŚŽǁŶͿ ƌĞĐĞŝǀĞĚ ŽŶ :ƵůǇ ϲ͕ ϮϬϭϴ 
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	DATE: 
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	7/16/2018 

	TO: 
	TO: 
	Division of Gastroenterology and Inborn Enors Products 

	TR
	Office ofDrng Evaluation III 

	FROM: 
	FROM: 
	Division of New Drng Bioequivalence Evaluation (DNDBE) 

	TR
	Office of Study Integrity and Surveillance (OSIS) 

	SUBJECT: 
	SUBJECT: 
	Recommendation to accept data without an on-site inspection 

	RE: 
	RE: 
	NDA 209388 


	The Division of New Drng Bioequivalence Evaluation (DNDBE) within the Office of Study Integrity and Smveillance (OSIS) recommends accepting data without an on-site inspection. The rationale for this decision is noted below. 
	Rationale 
	OSIS recently inspected the site listed below. The inspectional outcome from the inspection was classified as No Action Indicated (NAI). 
	Inspection Site 
	Facility Type 
	Facility Name I Facility Address 
	Analytical 
	Figure
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