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1. Background

In this amendment of New Drug Application (NDA) 214755, the applicant has
requested the final approval of Sodium Oxybate Extended-Release for Oral
Suspension (FT218) for the treatment of cataplexy or excessive daytime
sleepiness in adults with narcolepsy.

This application was originally submitted on December 15, 2020, and was
granted tentative approval by the Agency in a letter dated July 18, 2022; the
application was submitted pursuant to Section 505(b)(2) of the Food, Drug, and
Cosmetic (FD&C) Act, relying on Xyrem as the listed drug. Please see Agency
reviews of the application, and the tentative approval letter dated July 18, 2022,
for full details; the application was only eligible for a tentative approval at that
time because the 45-day period described in section 505(c)(3)(C) of the FD&C
Act had not yet expired.

Xyrem (sodium oxybate oral solution [500 mg/mL]) is currently approved for the
treatment of cataplexy or excessive daytime sleepiness in patients 7 years of age
and older with narcolepsy. Xyrem was originally approved by the Agency on July
17, 2002, for the treatment of cataplexy in narcolepsy, under NDA 021196. A
supplemental NDA (an efficacy supplement; S-005) proposing an expansion of
the originally approved indication was approved on November 18, 2005; the
approved expanded indication was as follows: “The treatment of excessive
daytime sleepiness and cataplexy in patients with narcolepsy.” FDA initially
approved Xyrem (NDA 021196) under the restricted distribution provisions of 21
CFR 314 Subpart H, and Xyrem was approved with the Xyrem Risk Management
Program to assure safe use of the product (also referred to at the time as the
“Xyrem Success Program”). A Risk Evaluation and Mitigation Strategy (REMS)
for Xyrem was then approved by FDA on February 27, 2015. Most recently, the
Agency approved a supplement that expanded the approved use of Xyrem to the
treatment of cataplexy or excessive daytime sleepiness in pediatric patients 7
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years of age and older on October 26, 2018. Xyrem has been designated as a
Schedule Il controlled substance under the Federal Controlled Substances Act.

Another oxybate product, Xywav (calcium, magnesium, potassium, and sodium
oxybates oral solution) was approved for the treatment of cataplexy or excessive
daytime sleepiness in patients 7 years of age and older with narcolepsy (i.e., the
same indication as Xyrem) on July 21, 2020, under NDA 212690. Xywav has
been approved under a REMS that is common to both that drug and Xyrem.
Xywav, like Xyrem has been designated as a Schedule 1l controlled substance
under the Federal Controlled Substances Act.

There are generic sodium oxybate products that are either approved or
tentatively approved for the treatment of cataplexy or excessive daytime
sleepiness in adults with narcolepsy: a single generic product was approved
(although on the discontinued drug product list of the Orange Book), and a
further three generic sodium oxybate products have received tentative approval.

Xyrem, Xywav, and the aforementioned generic formulations of sodium oxybate

are all administered in two divided doses every night. However, Sodium Oxybate
Extended-Release for Oral Suspension (FT218) is to be administered in a single
nightly dose.

The proprietary name Lumryz has been granted for Sodium Oxybate
Extended-Release for Oral Suspension (FT218).

This review is intended to serve as both a primary clinical review and as a Cross-
Disciplinary Team Leader review.

2. Contents Of Submission

The main contents of this amendment as submitted on March 1, 2023, are as
follows.

e Cover letter (which describes the history of this application and the
contents of the submission). The letter is headed “Request for Final
Approval.”

e Patent Certification and Statement, including documentation to withdraw
its prior Paragraph IV certification to the '963 patent. In its cover letter, the
applicant informed the Agency that on “November 18, 2022, the U.S.
District Court for the District of Delaware ruled that the '963 patent does
not claim an approved method of using the drug and ordered Jazz to
request delisting of the patent from the Orange Book. On February 24,
2023, the U.S. Court of Appeals for the Federal Circuit affirmed this ruling
and ordered Jazz to request delisting of the patent within 14 days (by
March 10, 2023).”
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e Amended Prescribing Information and Instructions for Use (“clean” and
“changes tracked” versions).

e Integrated Summary of Safety (Safety Update). This safety update is
confined to the single ongoing study of Lumryz, Study CLFT218-1901, and
a review of the pertinent medical literature.
Although the Risk Evaluation and Mitigation Strategy (REMS) for Lumryz is not
listed immediately above, a proposed REMS for Lumryz was submitted on March

10, 2023, in response to an information request from the Agency and amended in
several subsequent submissions following that.

3. Contents Of Review

The contents of this submission will be reviewed under the following headings
and in the same consecutive order as below.

e List of all clinical studies conducted in support of this application.

e Safety update: Study CLFT218-1901 (RESTORE).

e Safety update: information from the medical literature.

e Review of proposed Prescribing Information and related documents.
¢ Risk Evaluation and Mitigation Strategy (REMS).

e Patent certification and statement.

e Reviewer's summary comments.

e Further conclusion.

Recommendation.

4. List Of All Clinical Studies Conducted In Support Of This
Application

The following is a list of all clinical studies of Sodium Oxybate Extended-Release
for Oral Suspension (FT218; Lumryz) that have been conducted in support of this
application.

e A main clinical efficacy and safety study (Study CLFT218-1501).

Reference ID: 5166063



Ranijit B. Mani, MD, HFD-120 Medical Review
NDA 214755 (055), Lumryz*, Avadel 4/28/23

e A clinical safety study, CLFT218-1901 (ongoing).

e 10 clinical pharmacology studies: PKFT218-1301; PKFT218-1602; PKFT218-
1603; PKFT218-1701; PKFT218-1801; PKFT218-1802; PKFT218-1902;
PKFT218-1702; PKFT218-1901; and PKFT218-1601. Of these studies:
PKFT218-1801 was considered a pivotal relative bioavailability study; and
PKFT218-1901 was a drug-drug interaction study between FT218 and
divalproex sodium.

Data for all studies listed above were included in the original NDA for Lumryz
submitted on December 15, 2020, or in the 120-Day Safety Update. Please see
my review dated July 15, 2022, for further details of those studies as described in
the application. Note that the only study that had not been completed at the time
of the original submission of the application, or at the time of the 120-Day Safety
Update, was Study CLFT218-1901, an open-label, uncontrolled, long-term safety
study; that study remains ongoing. By prior agreement with the Agency, all data
for that study were included only in the 120-Day Safety Update for the
application.

Thus, the only clinical study for which additional data are included in the current
NDA amendment is Study CLFT218-1901. The design of that study, together
with available clinical data, are summarized in the next section.

5. Safety Update: Study CLFT218-1901 (RESTORE)

5.1 Summary Of Study Design

The main features of the design of this study are summarized below, based on
the most recent version of the study protocol (Version 3.0, dated May 18, 2021).
This version of the study protocol was submitted to IND 126321 (for Sodium
Oxybate Extended-Release for Oral Suspension [FT218]) on May 28, 2021
(under Serial #099).

The primary objective of this study was to investigate the long-term safety and
tolerability of FT218. Secondary objectives of this study included evaluating the
safety and tolerability (and dosing regimens) when switching from twice-nightly
sodium oxybate immediate-release or mixed-salts oxybate to FT218.

This was to be an open-label uncontrolled study lasting either 24 months or until
subjects could be transitioned to the commercially available product.

Subjects to be enrolled in this study were to consist of patients aged = 16 years
with either Type 1 or Type 2 narcolepsy and were to be in one of 3 categories:
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e Group A consisting of subjects who completed Study CLFT218-1501 and
had not started treatment with twice nightly sodium oxybate or twice
nightly mixed salts oxybate.

e Group B, consisting of subjects who were currently receiving a stable dose
of either twice-nightly sodium oxybate or twice nightly mixed salts oxybate.

e Group C, consisting of subjects who were naive to oxybate therapy.
About 250 subjects were to be enrolled in this study.

The study was to have 3 consecutive dosing periods: Period 1, a dose-titration
period; Period 2, a stable-dose period; and Period 3, a follow-up period.

The dosing regimen for each group during Study Period 1 is summarized as
follows: for Groups A and C, dosing with FT218 once nightly was to begin at a
dose of 4.5 g nightly, with weekly increments by 1.5 g nightly until the highest
tolerated dose up to a maximum of 9.0 g nightly was reached or the dose
deemed effective by the investigator was reached (titration up or down was
permitted); for Group B, dosing with FT218 once nightly was to begin at a dose
equivalent or closest to the total gram dose of twice-nightly sodium oxybate; that
dose was then to be titrated up or down as determined by the investigator.

Safety outcome measures were to include adverse events, vital signs, safety
laboratory tests, and electrocardiograms.

5.2 Summary Of Safety Data Included In 120-Day Update To The NDA

The following text in italics is copied verbatim from my review of the application.
That text applies to Study CLFT218-1901, only.

The results of this ongoing study are as summarized in the 120-Day Safety
Update to this NDA, submitted on April 13, 2021, and are based on an interim
analysis of safety, dated February 26, 2021.

At the time the above safety analysis was conducted, 47 patients had received at
least one dose of FT218 in this study; they consisted of 8 patients in Group A
and 39 patients in Group B; and none of these subjects had completed the study.
3 patients in Group A and 8 patients in Group B had by then withdrawn from the
study, with none of these patients discontinuing the study on account of adverse
events. No patient in Group A and only 6 patients in Group B had been exposed
to study medication for > 6 months.

There were no deaths, serious adverse events, or discontinuations due to

adverse events seen in the study. The pattern of adverse events in that study
was generally consistent with what had been observed in Study CLFT218-1501
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and with other oxybate products. Vital sign and laboratory data revealed no items
of significant concern.

The patient exposure to FT218 in this study was limited in regard to both the
number of subjects exposed as well as duration of exposure.

5.3 Summary Of Safety Data Included In Current Submission

5.3.1 Subject Disposition

A total of 184 patients have been enrolled in Study CLFT-1901, beginning on
July 7, 2020. Enrollment in this study has ceased as of June 30, 2022 ©%

The safety population for this study comprised 180 patients, distributed as
follows.

Group A: 15 patients.
Group B: 130 patients.
Group C: 35 patients.

5.3.2 Deaths
There were no deaths reported during this study.

5.3.3 Other Serious Adverse Events
6 subjects experienced serious adverse events. These subjects are listed below.

Subject # Serious Adverse Event
I B Fall (slipped in a puddle), leading to fractured ribs and pneumothorax
Deep vein thrombosis (May-Thurner syndrome)
Abscess (on back)
Anxiety, followed by psychotic symptoms (delusions, auditory hallucinations,
agitation)
Pancreatitis and cholecystitis; gallstones
Chest pain (cardiac causes ruled out)

| have read the full narratives for each of the above patients. Except in the case
of Subject ®® the events were unlikely to be causally linked to the study
drug; however, in Subject # ®®@ the events that occurred were entirely
consistent with the previous experience with other oxybate drugs, including
Lumryz.

5.3.4 Discontinuations Due To Treatment-Emergent Adverse Events

11 patients experienced 27 treatment-emergent adverse events that led to study
drug discontinuation.
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These included the following:

e Single reports of abdominal discomfort, abnormal dreams, anxiety,
cataplexy, cluster headache, delusion, dizziness, dry mouth, epigastric
pain, feeling abnormal, feeling cold, feeling jittery, hangover, headache,
heart rate increased, hyperhidrosis, hypertension, nightmare, palpitations,
somnolence, tremor, vomiting, and weight decreased.

e Two reports each of asthenia and nausea.

| have read the narratives for all 11 patients who experienced treatment-
emergent adverse events leading to study drug discontinuation. The majority of
symptoms experienced by those patients are consistent with the previous
experience with oxybate drugs. None of the events described warrant further
action.

5.4 Conclusions

| have concluded that the data from the ongoing Study CLFT218-1901 as well
the data from the literature review described in the next section do not identify
any new safety findings.

6. Safety Update: Information From The Medical Literature

The sponsor searched PubMed on January 13, 2023, for new English language
articles published since the last such search was conducted on August 2, 2020.
The last search was conducted to support the original NDA submission. The
search terms used were “Xyrem” and “sodium oxybate.”

8 relevant articles were identified. Several articles included reports of the
administration of a marketed mixed-salt oxybate formulation.

| have read the sponsor’'s summaries of each paper, supplementing that by
reading several of those papers in more detalil.

The safety findings described in those papers are consistent with the past clinical
experience with oxybate compounds.

The papers referenced by the sponsor are listed below.
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7. Review Of Proposed Prescribing Information And Related
Documents

| have reviewed the updated Prescribing Information proposed by the applicant
together with the applicant proposals for Instructions for Use.

For the Prescribing Information proper, the sponsor has proposed changes to the
following sections.

e Section 6.1 Adverse Reactions — Clinical Trials Experience.
e Section 10.2 Overdosage — Signs and Symptoms.
e Section 10.3 Overdosage — Recommended Treatment of Overdose.

The proposed changes to Section 6.1 consisted of the correction of errors.
The proposed changes to Sections 10.2 and 10.3 included acidosis as a
phenomenon observed with oxybate dosage and briefly referred to its treatment.

These changes followed the inclusion of similar changes in the Prescribing
Information for the listed drug relied upon, Xyrem.
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The proposed modifications to the Instructions for Use are intended to correct an
error, and clarify text.

The Prescribing Information, Medication Guide, and Instructions for Use, as
finalized at the time this review was completed, are acceptable.

8. Risk Evaluation And Mitigation Strategy (REMS)

As already noted above, a proposed REMS for Lumryz was submitted on March
10, 2023, in response to an information request from the Agency, and later
amended several times; the last such amendment was submitted on April 27,
2023.

The REMS was reviewed by the Division of Risk Management (DRM) and the
Division of Mitigation Assessment and Medical Error Surveillance (DMAMES).

Both Divisions determined that the REMS submitted on April 27, 2023, was
acceptable.

This reviewer concurs with that conclusion.

9. Patent Certification And Statement

The applicant provided a Patent Certification and Statement, including
documentation to withdraw its prior Paragraph IV certification to the '963 patent.
The applicant informed the Agency that on “November 18, 2022, the U.S. District
Court for the District of Delaware ruled that the '963 patent does not claim an
approved method of using the drug and ordered Jazz to request delisting of the
patent from the Orange Book. On February 24, 2023, the U.S. Court of Appeals
for the Federal Circuit affirmed this ruling and ordered Jazz to request delisting of
the patent within 14 days (by March 10, 2023).” Jazz subsequently requested
deletion of the '963 patent from listing in the Orange Book. The '963 patent has
been removed from the Orange Book and there are no outstanding issues
related to patents listed in the Orange Book that preclude final approval of the
application.

10. Reviewer’'s Summary Comments

In this amendment of New Drug Application (NDA) 214755, the applicant has
requested the final approval of Sodium Oxybate Extended-Release for Oral
Suspension (FT218) for the treatment of cataplexy or excessive daytime
sleepiness in adults with narcolepsy.

This application was originally submitted on December 15, 2020, and was
granted tentative approval by the Agency in a letter dated July 18, 2022.
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The current amendment, as originally submitted, includes a cover letter, Patent
Certification and Statement, amended Prescribing Information and Instructions
for Use, and an Integrated Summary of Safety (Safety Update). A proposed
updated Risk Evaluation and Mitigation Strategy (REMS) for Lumryz has then
been submitted in response to an information request from the Agency.

The Patent Certification and Statement included in this amendment has been
addressed in more detail in Section 9 of this review.

The Safety Update is confined to the single, ongoing, open-label uncontrolled
study of Lumryz, Study CLFT218-1901, and a review of the pertinent medical
literature. The data submitted with that update are consistent with the prior

clinical experience with oxybate compounds and do not warrant further action.

The Prescribing Information, Medication Guide, and Instructions for Use, as
finalized at the time this review was completed, are acceptable.

The REMS for Lumryz, as finalized at the time this review was completed, is also
acceptable.

11. Further Conclusion

Finally, the Office of Orphan Products Development in consultation with Agency
sleep experts and the Division of Neurology 1 (“DN1”) has considered whether
Xywav'’s unexpired orphan-drug exclusivity blocks approval of Lumryz and has
determined that Lumryz’s approval is not blocked, which is separately
documented. In light of the above, DN1 has determined that Lumryz is
approvable for the treatment of cataplexy or excessive daytime sleepiness in
adults with narcolepsy.

12. Recommendation

| recommend that Lumryz be approved for the treatment of cataplexy or
excessive daytime sleepiness in adults with narcolepsy.

Ranjit B. Mani, M.D.
Medical Reviewer

rbm

ccC:
HFD-120
IND
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Appears this way on original
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Executive Summary

Recommendation

| recommend the approval of Sodium Oxybate Extended-Release for Oral
Suspension (FT218), Lumryz, for the treatment of cataplexy and excessive
daytime sleepiness in adults with narcolepsy. However, the 45-day period
described in section 505(c)(3)(C) of the FD&C Act has not yet expired, and this
application is only eligible for a tentative approval at this time.

Proposed Indication

The proposed indication for Sodium Oxybate Extended-Release for Oral
Suspension (FT218), Lumryz, is the treatment of cataplexy and excessive
daytime sleepiness in adults with narcolepsy.

Background To Application

Sodium Oxybate Extended-Release for Oral Suspension (FT218) drug is a
proposed once-nightly formulation of sodium oxybate. This drug product is
composed of both immediate-release pellets and controlled-release pellets.

There are two approved new drug applications (NDASs) for oxybate formulations
for the treatment of cataplexy and excessive daytime sleepiness in patients 7
years of age and older with narcolepsy; these are Xyrem (sodium oxybate oral
solution [500 mg/mL]) under NDA 021196 and Xywav (calcium, magnesium,
potassium, and sodium oxybates oral solution) under NDA 212690. There is one
generic sodium oxybate product approved (although on the discontinued drug
product list of the Orange Book) and there are also several generic sodium
oxybate products tentatively approved for the treatment of cataplexy and
excessive daytime sleepiness in adults with narcolepsy. These formulations are
all administered as two divided doses every night.

This application has been submitted pursuant to section 505(b)(2) of the Federal
Food, Drug, and Cosmetic Act (FD&C Act), relying on Xyrem as the listed drug.

All Clinical Studies

The clinical studies of Sodium Oxybate Extended-Release for Oral Suspension
(FT218) that have been conducted in support of this application are as follows:

e A main clinical efficacy and safety study (Study CLFT218-1501).
e The clinical safety study, CLFT218-1901 (ongoing).

e 10 clinical pharmacology studies: PKFT218-1301; PKFT218-1602; PKFT218-
1603; PKFT218-1701; PKFT218-1801; PKFT218-1802; PKFT218-1902;
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PKFT218-1702; PKFT218-1901; and PKFT218-1601. Of these studies:
PKFT218-1801 was considered a pivotal relative bioavailability study; and
PKFT218-1901 was a drug-drug interaction study between FT218 and
divalproex sodium.

Summary Of Main Clinical Study Supporting This Application (Study
CLFT218-1501)

Study Design
The main features of Study CLFT218-1501 were as follows.

e The primary objective of that study was to demonstrate the efficacy of
FT218 in doses of 6.0 g, 7.5 g, and 9.0 g nightly in the treatment of
cataplexy and excessive daytime sleepiness in narcolepsy.

e This was to be a randomized, double-blind, placebo-controlled, parallel-
arm study.

e Two populations of patients with narcolepsy (men and women; age = 16
years) were to be studied: patients with excessive daytime sleepiness and
cataplexy (Type 1 narcolepsy, NT1); and patients with excessive daytime
sleepiness and no cataplexy (Type 2 narcolepsy, NT2). Criteria for a
diagnosis of narcolepsy with or without cataplexy were to be based on the
following (and were also to meet the International Classification of Sleep
Disorders-3 criteria for NT1 or NT2): the results of on overnight
polysomnogram and next-day Multiple Sleep Latency test with two or
more sleep-onset rapid eye movement periods and with mean sleep
latency in the pathological range of < 8 minutes; and excessive daytime
sleepiness for at least 3 months currently presenting with an Epworth
Sleepiness Scale score > 10.

e Concomitant stimulant use was to be permitted, although not required, if
the stimulant dose had been stable for at least 3 weeks at screening.
Patients enrolled should have been naive to Xyrem.

e 264 patients were to be enrolled in the study and randomized to 2
treatment arms in equal proportions (i.e., 132 patients per treatment arm):
Arm 1 consisting of FT218 in a single dose of 9.0 g nightly (final dose,
reached by forced dose titration beginning with a dose of 4.5 g nightly);
and Arm 2 consisting of placebo administered nightly. Randomization was
to be stratified according to narcolepsy type (i.e., Type 1 or Type 2). A
minimum of 107 patients per treatment arm was to have Type 1
narcolepsy.
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e The study was to have 9 consecutive periods be subsumed under a 3-
week screening period, a 13-week treatment period, and a 1-week follow-
up period.

e The primary efficacy measures were the following: Maintenance of
Wakefulness score and Clinical Global Impression for excessive daytime
sleepiness; and mean number of cataplexy attacks over a 2-week period.
Secondary efficacy measures were to be as follows: two measures
derived from polysomnography to be used as measures of disturbed
nocturnal sleep; Epworth Sleepiness Scale score; number of transient
nocturnal arousals (based on polysomnography); quality of sleep as
measured by a visual analog scale; number of hypnagogic hallucinations
as recorded in a patient-maintained diary; and the number of sleep
paralysis events as recorded in a patient-maintained diary. Safety
measures were to include adverse events, vital signs, safety laboratory
tests, electrocardiograms, and physical examinations.

e A complex plan for sequential hypothesis testing of the primary efficacy
measures was described. Hypothesis testing was to occur, comparing
each dose of FT218 with placebo in descending order (i.e., FT218 9 g/day
vs placebo, then FT 7.5 g/day vs placebo, and finally FT218 6 g/day vs.
placebo). At each dose level, the effect of FT218 was to be compared with
that of placebo first on the Maintenance of Wakefulness Test mean sleep
latency score and Clinical Global Impression of Change, and then on the
change from baseline to endpoint in daily cataplexy score. Each
hypothesis test was to be performed at a significance level of 0.05 (two-
sided). Rejection of the study hypothesis at any step was to terminate all
further steps of the testing sequence. Methods of analysis were also
specified for the secondary efficacy measures.

Study Results
This study was conducted according to its final protocol.

413 patients were enrolled in the study. 222 patients were randomized with at
least 111 patients being assigned to each treatment group. 212 patients (107
patients in the FT218 group and 105 patients in the placebo group) received at
least one dose of study medication. 148 subjects (69.8% of those randomized)
completed the study: 69 patients in the FT218 treatment group and 79 patients in
the placebo group.

The treatment groups were comparable on each of the 3 primary efficacy
parameters at baseline. The primary efficacy analysis (conducted in the modified
intent-to-treat population) indicated that FT218 demonstrated a statistically
significant superiority over placebo (p < 0.0001) on all three primary efficacy
parameters, the Maintenance of Wakefulness Test mean sleep latency, the
Clinical Global Impression of Sleepiness, and the mean weekly number of
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cataplexy attacks; this effect was apparent at all 3 doses of FT218 (6.0 g/day, 7.5
g/day, and 9.0 g/day). At the 9.0 g/day dose: the least squares mean difference
in the change from baseline to Week 13 in mean sleep latency on the
Maintenance of Wakefulness Test was 6.13 minutes; the observed mean
difference in the Clinical Global Impression of Sleepiness at Week 9 was 1.0
point (with 72% of those randomized to FT218 and 31.6% of those randomized to
placebo being much improved or very much improved); and the least squares
mean difference in the weekly number of cataplexy attacks was -6.65.

The adverse event profile for FT218, as seen in this study was not significantly
different from that of other oxybate products and did not raise any special
concerns. The other safety outcomes did not reveal any data of concern.

Summary Of Long-Term Safety Study Supporting This Application (Study
CLFT218-1501)

Study Design
The main features of the design of this study were as follows:

e The primary objective of this study was to investigate the long-term safety
and tolerability of FT218. Secondary objectives of this study included
evaluating the safety and tolerability (and dosing regimens) when
switching from twice-nightly sodium oxybate immediate-release to FT218.

e This was to be an open-label uncontrolled study of 24 months duration.

e Subjects to be enrolled in this study were to consist of patients with either
Type 1 or Type 2 narcolepsy and were to be in 2 groups: Group A
consisting of about 100 subjects who completed Study CLFT218-1501;
and Group B, consisting of about 150 subjects who were currently
receiving twice-nightly sodium oxybate.

¢ The study was to have 3 consecutive dosing periods: Period 1, a dose-
titration period lasting 1-2 months; Period 2, a stable-dose period lasting
up to 24 months; and Period 3, a follow-up period lasting 1 week.

e The dosing regimen for each group during Study Period 1 is summarized
as follows: for Group A, dosing with FT218 once nightly was to begin at a
dose of 4.5 g nightly, with weekly increments by 1.5 g nightly until the
highest tolerated dose up to a maximum of 9.0 g nightly was reached or
the dose deemed effective by the investigator was reached (titration up or
down was permitted); for Group B, dosing with FT218 once nightly was to
begin at a dose equivalent or closest to the total gram dose of twice-
nightly sodium oxybate; that dose was then to be titrated up or down as
determined by the investigator.
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e Safety outcome measures were to include adverse events, vital signs,
safety laboratory tests, and electrocardiograms.

Study Results

The results of this ongoing study are as summarized in the 120-Day Safety
Update to this NDA, submitted on April 13, 2021, and are based on an interim
analysis of safety, dated February 26, 2021.

At the time the above safety analysis was conducted, 47 patients had received at
least one dose of FT218 in this study; they consisted of 8 patients in Group A
and 39 patients in Group B; and none of these subjects had completed the study.
3 patients in Group A and 8 patients in Group B had by then withdrawn from the
study, with none of these patients discontinuing the study on account of adverse
events. No patient in Group A and only 6 patients in Group B had been exposed
to study medication for > 6 months.

There were no deaths, serious adverse events, or discontinuations due to
adverse events seen in the study. The pattern of adverse events in that study
was generally consistent with what had been observed in Study CLFT218-1501
and with other oxybate products. Vital sign and laboratory data revealed no items
of significant concern.

The patient exposure to FT218 in this study was limited in regard to both the
number of subjects exposed as well as duration of exposure.

Additional Clinical Studies

The additional clinical studies conducted with FT218 were the 10 clinical
pharmacology studies listed above.

The safety data in these studies were generally consistent with those observed in
other clinical trials of oxybate products, including other clinical trials of FT218.

Proposed Labeling And Risk Evaluation And Mitigation Strateqy (REMS)
This subject is addressed later in the body of this review.

Conclusions

Substantial evidence of the efficacy of FT218 for the treatment of cataplexy and
excessive daytime sleepiness in narcolepsy is provided by the single efficacy
study CLFT218-1501.

The adverse event profile of FT218 is not substantially different from that of
Xyrem. The other components of the safety profile of FT218 do not reveal any
data of significant clinical concern. Thus, the main safety concerns related to the
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clinical use of FT218, as with other oxybate products, are the following: central
nervous system depression; and abuse and misuse.

The safety profile of FT218 is acceptable in support of its approval, assuming
that its clinical use will be as recommended in the Prescribing Information and as
set forth under the final Risk Evaluation and Mitigation Strategy (REMS) for that
product.

Although there is a difference in the shape of the pharmacokinetic profile of

FT218 it has been demonstrated to have comparable total exposure to Xyrem
based on the Study PKFT218-1801 results.
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1. Background

In this New Drug Application (NDA), the applicant has sought the approval of
Sodium Oxybate Extended-Release for Oral Suspension (FT218) for the
treatment of cataplexy and excessive daytime sleepiness in adults with
narcolepsy.

This application has been submitted together with a request for Priority Review.

This application has been submitted pursuant to section 505(b)(2) of the FD&C
Act, relying on Xyrem as the listed drug.

A 120-Day Safety Update for this application was submitted on April 13, 2021.

Xyrem (sodium oxybate oral solution [500 mg/mL]) is currently approved for the
treatment of cataplexy and excessive daytime sleepiness in patients 7 years of
age and older with narcolepsy. Xyrem was originally approved by the Agency on
July 17, 2002, for the treatment of cataplexy in narcolepsy, under NDA 021196. A
supplemental NDA (an efficacy supplement; S-005) proposing an expansion of
the originally approved claim was approved on November 18, 2005; the
approved expanded indication was as follows: “The treatment of excessive
daytime sleepiness and cataplexy in patients with narcolepsy.” Xyrem was
originally approved under the Subpart H (21 CFR 314.520) regulations, which
have remained applicable to this product. Xyrem was originally approved for
marketing under a restricted distribution program. Section 505-1 of the FD&C Act
establishes FDA's risk evaluation and mitigation strategy (REMS) authority.
When Congress passed the FDA Amendments Act (FDAAA) in 2007, which
established Section 505-1, it set forth a comprehensive statutory framework that
requires a careful balance between the need to evaluate and mitigate the risks of
a drug to ensure that its benefits outweigh its risks, and the potential burdens of
REMS elements on patient access and the health care delivery system. For
drugs previously approved under Subpart H with restricted distribution, like
Xyrem, FDAAA established that they were “deemed to have in effect an
approved [REMS] under Section 505-1 of the [FD&C] Act,” and required the
submission of a proposed REMS within 180 days for FDA'’s review and approval
(see section 909 of FDAAA). A REMS for Xyrem was approved by FDA on
February 27, 2015. Most recently, the Agency expanded the approved use of
Xyrem to the treatment of cataplexy or excessive daytime sleepiness in pediatric
patients 7 years of age and older on October 26, 2018. Xyrem has been
designated as a Schedule 11l controlled substance under the Federal Controlled
Substances Act.

Another oxybate product, Xywav (calcium, magnesium, potassium, and sodium
oxybates oral solution) was approved for the treatment of cataplexy and
excessive daytime in patients 7 years of age and older with narcolepsy (i.e., the
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same indication as Xyrem) on July 21, 2020, under NDA 212690. Xywav has
been approved under a REMS that is common to both that drug and Xyrem.
Xywav, like Xyrem has been designated as a Schedule 1l controlled substance
under the Federal Controlled Substances Act.

There is one approved generic sodium oxybate product and there are also
several tentatively approved for the treatment of cataplexy and excessive
daytime sleepiness in adults with narcolepsy.

Xyrem, Xywav, and the aforementioned generic formulations of sodium oxybate
are all administered in two divided doses every night. It is proposed that Sodium
Oxybate Extended-Release for Oral Suspension (FT218) be administered in a
single nightly dose.

The proprietary name Lumryz has been granted for Sodium Oxybate
Extended-Release for Oral Suspension (FT218).

Sodium oxybate extended-release oral suspension was granted orphan-drug
designation by this Agency for the treatment of narcolepsy on January 8, 2018.

Please also note the following:

e This review is intended to serve as both a primary clinical review and as a
Cross-Disciplinary Team Leader review.

¢ In this review, the names “Sodium Oxybate Extended-Release for Oral
Suspension,” “FT218,” and “Lumryz” have been used interchangeably.
The terms “applicant” and “sponsor” are also sometimes used
interchangeably in this review.

2. Contents Of Submission
This NDA submission has two main components.

e The original NDA submission of December 15, 2020, which has been
provided in standard electronic Common Technical Document format. This
component has five main sections, enumerated and headed as follows:

Module 1: Administrative information and prescribing information.
Module 2: Common Technical Document summaries.

Module 3. Quality.

Module 4. Nonclinical study reports.

Module 5. Clinical study reports.

e A 120-Day Clinical Safety Update submitted on April 13, 2021, which has
also been provided in standard electronic Common Technical Document
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format. This component thus has two main sections, enumerated and
headed as follows:

Module 1: Administrative information and prescribing information.
Module 5. Clinical study reports.

Since the original submission of this NDA, there have been many additional
communications between the Agency and applicant.

3. Contents Of Review

The contents of this application have been reviewed under the following primary
headings and in the same consecutive order as below.

e Proposed Indication for Sodium Oxybate Extended-Release for Oral
Suspension (FT218).

e History of Clinical Development of Sodium Oxybate Extended-Release for
Oral Suspension (FT218).

e Chemistry and Related Items.

e Overview of Clinical Studies Of Sodium Oxybate Extended-Release for
Oral Suspension (FT218).

e Description of Main Clinical Efficacy Study CLFT218-1501 (REST-ON).

e 120-Day Safety Update: Study CLFT218-1901.

Additional Clinical Studies of Sodium Oxybate Extended-Release for Oral

Suspension (FT218).

Additional Safety Data Supporting Current Application.

Review of Proposed Prescribing Information and Related Documents.

Summary of Statistical Review.

Summary of Nonclinical Review.

Summary of Clinical Pharmacology Review.

Summary of Quality Assessment Review.

Summary of Office of Surveillance and Epidemiology Reviews.

Summary of Office of Prescription Drug Promotion Review.

Summary of Patient Labeling Review.

Summary of Controlled Substances Staff Review.

Financial Disclosure Information.

Site Inspection Report.

Division of Pediatric and Maternal Health Memorandum.

Priority Review Request.

Patent-Related Issues.

Overall Conclusions.

Recommendation.
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4. Proposed Indication For Sodium Oxybate Extended-Release
For Oral Suspension (FT218)

The proposed indication for Sodium Oxybate Extended-Release for Oral
Suspension (FT218), Lumryz, is the treatment of cataplexy and excessive
daytime sleepiness in adults with narcolepsy.

5. History Of Clinical Development Of Sodium Oxybate
Extended-Release For Oral Suspension (FT218)

Sodium Oxybate Extended-Release for Oral Suspension (FT218) has been
developed under IND 126321.

The original submission of this IND occurred on March 29, 2016, and was
accompanied by a request for Special Protocol Assessment for a Phase 3
efficacy study, CLFT218-1501, which is the main clinical study included in this
application. That study has since been conducted under a Special Protocol
Agreement, dated October 5, 2016. The original submission of this IND was
preceded by the submission of a Pre-IND Briefing Package by the current
applicant on May 6, 2015, followed by a face-to-face Pre-IND meeting on June
12, 2015.

Following the initial submission of this IND application, there have been many
other communications between the Agency and applicant. They have included a
Pre-NDA meeting package submitted on June 5, 2020: a set of preliminary
responses to the applicant’s questions in that package was conveyed to the
applicant on July 2, 2020, following which a planned meeting with the applicant
scheduled for July 7, 2020, was canceled at the applicant’s request.

6. Chemistry And Related Items

The chemical structure of the sodium oxybate drug substance is displayed below
in a graphic that has been copied from this submission.
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The Sodium Oxybate Extended-Release for Oral Suspension (FT218) drug
product is further described below. This product is as already noted, is intended
to be a once-nightly formulation; it contains sodium oxybate microparticles that
are intended to be suspended in water immediately prior to oral administration.

The Sodium Oxybate Extended-Release for Oral Suspension (FT218) drug
product is composed of both immediate-release pellets and controlled-release
pellets. The immediate-release component represents about @
(weight/volume) of a sodlunp oxybate dose and the controlled-release component
represents the remaining % (weight/volume) of that dose. While the
immediate-release component is, as expected, intended to produce an
immediate clinical effect, the extended-release component is intended to provide
a more prolonged effect.

The inactive ingredients in each type of pellet are listed further in the submission.

The FT218 drug product will be manufactured in the following dose units: 4.5 g,
6.09, 7.59g,and 9.0 g.

Each dose of FT218 is to be packaged in an aluminum el
with the contents of the package suspended in water before consumption.

pack,

Please see the Chemistry review of this application for further details.

7. Overview Of Clinical Studies Of Sodium Oxybate Extended-
Release For Oral Suspension (FT218)

7.1 Outline Of Clinical Studies Of Sodium Oxybate Extended-Release for
Oral Suspension (FT218)

The following clinical studies have been conducted in support of this application.

e The clinical pharmacology studies listed below:

PKFT218-1301.
PKFT218-1602.
PKFT218-1603.
PKFT218-1701.
PKFT218-1801.
PKFT218-1802.
PKFT218-1902.
PKFT218-1702.
PKFT218-1901.
PKFT218-1601.

e The clinical efficacy and safety study, CLFT218-1501.
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e The clinical safety study, CLFT218-1901 (ongoing at the time of
submission of this application).

The following applicant table, which | have copied from this application, provides
a brief outline of the main elements of all clinical studies of Sodium Oxybate
Extended-Release for Oral Suspension (FT218) that have been conducted to
support this application.
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7.2 Exposure To Sodium Oxybate Extended-Release for Oral Suspension
(FT218)

7.2.1 Exposures In Single-Dose Clinical Pharmacology Studies

258 unique subjects were exposed to single doses of FT218 455 times in single-
dose clinical pharmacology studies. Their distribution by dose is summarized in
the following table.

7.2.2 Exposures In Phase 3 Trial CLFT218-1501

212 unique subjects received at least one dose of FT218 in that study. The
distribution of those subjects by exposure to individual doses of FT218 in that
study is summarized in the following table, which | have copied from the
submission.
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8. Description Of Main Clinical Efficacy Study CLFT218-1501
(REST-ON)

As already noted, this study was conducted under a Special Protocol Agreement,
dated October 5, 2016.

The final protocol for that study and the main results of that study (as provided in
this submission are summarized below).

8.1 Outline Of Study Protocol

Version 6.0 of Protocol CLFT218-1501, dated July 31, 2019, is summarized
below. As already noted, this was the final version of the study protocol.

8.1.1 Title

A Double-Blind, Randomized, Placebo-Controlled, Two-Arm Multicenter Clinical
Trial To Assess The Efficacy And Safety Of A Once Nightly Formulation Of
Sodium Oxybate for Extended-Release Oral Suspension (FT218) For The
Treatment Of Excessive Daytime Sleepiness And Cataplexy In Patients With
Narcolepsy.

8.1.2 Objectives

8.1.2.1 Primary Objectives

e To compare the efficacy of FT218 in doses of 6.0 g, 7.5 g, and 9.0 g nightly to
placebo in treating excessive daytime sleepiness in patients with Narcolepsy
Type 1 (narcolepsy with cataplexy, NT1) and Narcolepsy Type 2 (harcolepsy
without cataplexy, NT2), as measured by the Maintenance of Wakefulness
Test and Clinical Global Impression ratings.

e To compare the efficacy of FT218 in doses of 6.0 g, 7.5 g, and 9.0 g nightly
with placebo in treating cataplexy in patients with Narcolepsy Type 1, as
measured by the number of cataplexy attacks, in turn determined from the
cataplexy frequency item in the Sleep and Symptom Daily Diary.
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8.1.2.2 Secondary/Exploratory Objectives

To compare the efficacy of FT218 in doses of 6.0 g, 7.5 g, and 9.0 g nightly,
compared with placebo, on the following:

e Disturbed nocturnal sleep as determined by polysomnographic
measurements of sleep fragmentation in patients with Narcolepsy Type 1
and Narcolepsy Type 2.

e Excessive daytime sleepiness in both Type 1 and Type 2 narcolepsy as
measured by patient report using the Epworth Sleepiness Scale.

¢ Number of arousals in both Type 1 and Type 2 narcolepsy as measured
by polysomnography.

¢ Hypnagogic hallucinations and sleep paralysis in Type 1 narcolepsy as
recorded in the Sleep and Symptom Diary.

8.1.2.3 Safety Objective
To evaluate the relative safety of FT218 compared with placebo.

8.1.3 Design, Dose, Sample Size, And Duration

This was to be a randomized, double-blind, placebo-controlled, parallel- and two-
arm study.

Two populations of patients with narcolepsy were to be studied:

e Patients with excessive daytime sleepiness and cataplexy (Type 1
narcolepsy).

e Patients with excessive daytime sleepiness and no cataplexy (Type 2
narcolepsy).

Patients enrolled in the study were to be randomized 1:1 to 2 treatment arms in
equal proportions.

e Arm 1: FT218 in a single dose of 9.0 g nightly (final dose, reached after
titration).

e Arm 2: Single dose of placebo nightly.

Randomization was to be stratified according to narcolepsy type (i.e., Type 1 or
Type 2).
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264 patients were to be enrolled in the study and randomized to 2 treatment
arms in equal proportions (i.e., 132 patients per treatment arm). A minimum of
107 patients per treatment arm were to have Type 1 narcolepsy.

The study was to have 9 consecutive periods, as outlined in the following table
which | have copied from the submission; these 9 consecutive periods were
together to be subsumed under the following in succession: a 3-week screening
period, a 13-week treatment period, and a 1-week follow-up period. The dose
titration schedule for the study is also displayed in the table below.

Forced up-titration was to be used for FT218 and placebo using the schedule
depicted above.

Sachets of FT218 powder and placebo powder were to be dissolved in tap water
prior to administration at least two hours after the evening meal (instructions
were to be provided to each patient as to how each dose of study drug was to be
taken).

8.1.4 Key Inclusion Criteria

8.1.4.1 At Screening Visit
e Men and women. Age 2 16 years.

e Diagnosis of Type 1 or Type 2 narcolepsy (“NT1” or “NT2,” respectively)
based on the following.

= Results of on overnight polysomnogram and next-day Multiple
Sleep Latency test with two or more sleep-onset rapid eye
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movement periods and with mean sleep latency in the pathological
range of < 8 minutes.

= Excessive daytime sleepiness for at least 3 months and currently
presenting with an Epworth Sleepiness Scale score > 10.

The International Classification of Sleep Disorders-3 criteria for NT1 or
NT2 must be met.

Diagnosis of Type 1 narcolepsy, based on presence of cataplexy for at
least 3 months (per subject report).

Evidence of adequate support for the duration of the trial, including
transportation to and from the clinical trial site.

Willingness to adhere to the following restrictions:
= To remain in bed for a minimum of 6 hours after taking study drug.
= To adhere to washout requirements for concomitant medication.

= To refrain from operating a car or heavy machinery if considered
necessary by the investigator for at least 6 hours after taking nightly
dose of FT218.

= To abstain from alcohol for the duration of the clinical study.

= To abstain from smoking at night (from 9 PM to 7 AM) for the
duration of the study.

If a woman of childbearing potential, must be using an appropriate means
of contraception: must either agree to use an effective double-barrier
method of contraception from the time of signing of the informed consent
form through the last dose of study drug, or to completely abstain from
heterosexual intercourse. Otherwise, must be post-menopausal for at
least one year or surgically sterile.

Stimulant use permitted, but not required, if dose has been stable for at
least 3 weeks before screening and is continued during the trial.

Written informed consent. Those aged 16 years and 17 years must be
capable of assenting to study participation and must have written informed
consent provided by a legally authorized representative.
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8.1.4.2 At Visit 3 (Randomization)

8.1.5
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Written informed consent, as obtained during the screening visit.
Continued eligibility as per inclusion criteria at screening visit.
Compliance with drug washout requirements.

Compliance in completing study screening and baseline Sleep and
Symptom Daily Diary.

Confirmation of excessive daytime sleepiness as defined by the following:
= A baseline Epworth Sleepiness Scale score > 10 points.

= Baseline Maintenance of Wakefulness Test sleep latency score <
11 minutes following baseline polysomnogram and confirmed by
central scoring laboratory.

For those with Type 1 narcolepsy, current continuing presence of
cataplexy as defined by an average of 8 reported cataplexy attacks per
week in the screening and baseline Sleep and Symptom Daily Diary.

Negative serum pregnancy test at screening and negative urine
pregnancy test within 7 days prior to treatment.

Key Exclusion Criteria

Prior use of sodium oxybate permitted, but with the following stipulations:
previous dosing must have been limited to < 4.5 g/night; previous dosing
must not have exceeded 2 weeks; and all previous dosing must not have
occurred within the last year prior to study entry.

Current use of sodium valproate.

Any use of the following medications: anticonvulsants, clonidine, selective
serotonin and norepinephrine reuptake inhibitors, monoamine oxidase
inhibitors, tricyclic antidepressants, hypnotics, anxiolytics, sedating
antihistamines, antipsychotics, or other experimental drugs used to treat
narcolepsy or any other condition.

Treatment with any investigational product within 3 months before
enroliment.

Any drug known to affect sleep-wake function. Stimulant use permitted.
Diagnosis of sleep apnea or any sleep disorder known to cause
excessive daytime sleepiness, as determined by polysomnography and
sleep history, including any results indicating an apnea-hypopnea index =
15.

Presence of any unstable or clinically significant medical and psychiatric
disorders (as determined by history, physical examination, and/or



Ranjit B. Mani, MD, HFD-120 Medical Review Page 24 of 101

7/14/22

laboratory tests) which in the opinion of the investigator may either put
the subject at risk or may influence the results of the study.

Previous history of, or current, suicidal ideation or a suicide attempt
History of drug or alcohol use that in the opinion of the investigator would
interfere with subject safety and adherence to study requirements.
Required commercial or other driving during study period.

Any occupation requiring variable shift work or routine night shifts.

Any travel across more than 3 time zones during the course of the study.
Consuming more than 14 standard alcoholic drinks per week, on
average, before participating in the clinical research study.

Smoking at night (between 9 PM and 7 AM) during the course of the
study.

And the following:

Reference ID: 5013739

Female subjects currently lactating or with a positive pregnancy test.
Females of reproductive potential not willing or able to employ effective
methods of birth control/contraception to prevent pregnancy for the
duration of the study and for up to 1 week after completing study
treatment.

Any current malignancy and/or any history of malignancy within last 3
years.

A history of seizure disorder, head trauma, or past invasive intracranial
surgery.

Subjects with severe chronic obstructive pulmonary disease. Subjects
with mild to moderate chronic obstructive pulmonary disease and
assessed as stable by the Principal Investigator were to be eligible.
Principal Investigator judgement was to be used regarding other
underlying respiratory and/or other underlying condition or disorder that
would potentiate the risk of respiratory or central nervous system
depression with concomitant use of sodium oxybate.

Known hepatitis B surface antigen-positive status or known or suspected
active hepatitis C infection.

Known human immunodeficiency virus infection or acquired
immunodeficiency syndrome-related iliness.

Scheduled for procedures requiring general anesthesia during the study.
Known contraindication/allergy/sensitivity/intolerance to the study drug,
sodium oxybate, or the inactive ingredients of FT218 or placebo.

Atrial fibrillation or an abnormal electrocardiogram demonstrating
clinically significant dysrhythmia(s).

Recent myocardial infarction or coronary revascularization procedure
(less than 3 months before entry).

Uncontrolled hypertension.

Known succinic semi-aldehyde dehydrogenase deficiency.
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e Moderately or severely altered blood chemistry as defined by any one of
the following:
= A Cockcroft-Gault calculated creatinine clearance < 60 mL/min; OR
= Liver function tests more than twice the upper limit of normal; OR
= Serum bilirubin more than 1.5 times the upper limit of normal.

8.1.6 Concomitant Medications
See Exclusion Criteria above.

8.1.7 Schedule

A detailed schedule for the study is in the table below, which | have copied from
the study protocol.
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8.1.8 Outcome Measures

8.1.8.1 Primary Efficacy Measures

8.1.8.1.1 For Evaluating Excessive Daytime Sleepiness (NT1 And NT2)

Maintenance of Wakefulness Test score (mean latency averaged across 5 naps
on the day of testing).

Clinician Global Impression of Improvement (clinician’s impression of change in
excessive daytime sleepiness from baseline).

8.1.8.1.2 For Evaluating Cataplexy (NT1 Only)
Mean number of weekly cataplexy attacks from Sleep and Symptom Daily Diary.

(A minimum number of diary entries of 3 per week were to be required for the
average to be considered an observation. If the number of entries for that week
was less than three, the mean daily cataplexy frequency for that week was to be
considered missing).

8.1.8.2 Secondary Efficacy Measures

e Disturbed nocturnal sleep based on polysomnography: number of shifts from
Stage 1 (N1), Stage 2 (N2), Stage 3 (N3), and the rapid eye movement
(REM) stage, to wake; and number of shifts from the N2, N3, and REM
stages to the N1 stage.

e Epworth Sleepiness Scale score.
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¢ Number of transient arousals on nocturnal polysomnogram as defined by the
American Academy of Sleep Medicine scoring guidelines for nocturnal
polysomnography.

e Quality of sleep as measured by visual analog scale (mean of responses to
refreshing nature of sleep in the Sleep and Symptom Daily Diary) averaged
over the 14 days preceding the test day.

e Number of hypnagogic hallucination events recorded in the Sleep and
Symptom Daily Diary averaged over the 14 days preceding the test day.

e Number of sleep paralysis events recorded in the Sleep and Symptom Daily
Diary averaged over the 14 days preceding the test day.

8.1.8.3 Safety Measures

Adverse events, vital signs, safety laboratory tests, electrocardiogram, physical
examinations, and Columbia-Suicide Severity Rating Scale.

8.1.9 Further Description Of Primary Efficacy Measures

The primary efficacy measures that were to be used in this study are
summarized below.

For details of the secondary efficacy measures used, please refer to the study
protocol itself. As would be expected, these were to be derived from
polysomnography, the daily Sleep and Symptom Diary, and patient-rated
assessments such as the Epworth Sleepiness Scale and the visual analog scale
assessing quality of sleep.

8.1.9.1 Maintenance Of Wakefulness Test

The Maintenance of Wakefulness Test measures latency (in minutes) to sleep
onset, averaged over 5 sessions (naps) at 2-hour intervals, using
polysomnography. The test is conducted during a period of inactivity. For each
test session, the subject is asked to remain awake without using extraordinary
measures. Each test session is terminated after 20 minutes if no sleep occurs, or
after 10 minutes, if sleep occurs. The overall score is the mean sleep latency for
the 5 sessions.

8.1.9.2 Clinical Global Impression Of Improvement

This ordinal instrument was intended to assess the severity of sleepiness at post-
baseline visits as compared with baseline. This instrument was evaluated on a 7-
point scale that extended from a score of 7 (“Very Much Worse”) to 1 (“Very
Much Improved,”) but was centered at 0 (“No Change”).
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8.1.9.3 Weekly Frequency Of Cataplexy Attacks

The weekly frequency of cataplexy attacks was to be based on the patient-
recorded electronic Sleep and Symptom Daily Diary.

8.1.10 Analysis Plan For Primary Efficacy Analysis

A mixed model for repeated measures was to be used to analyze the change
from baseline for the Maintenance of Wakefulness Test mean sleep latency
score and the weekly frequency of cataplexy attacks.

For the Clinician Global Impression of sleepiness (clinician’s impression of
change in excessive daytime sleepiness from baseline), the difference in the
proportion of patients who were either much improved or improved on that 7-
point scale was to be compared (as the primary analysis) using a GLIMMIX
model for binomial data with logit link.

These analyses were to compare the 9.0 g/night, 7.5 g/night, and 6.0 g/night
doses with placebo. Each model was to include treatment, time, treatment-by-
time interaction, site and baseline score as fixed effects, and subjects as random
effects.

The modified intent-to-treat population to be used for the primary efficacy
analysis directed at excessive daytime sleepiness was to consist of all
randomized subjects with both NT1 and NT2 with at least one efficacy
assessment after receiving the 6.0 g/night dose. The modified intent-to-treat
population to be used for the primary efficacy analysis directed at cataplexy
frequency was to consist of all randomized subjects with NT1 only with at least
one efficacy assessment after receiving the 6.0 g/night dose.

The per protocol population, which was to be used for additional (supportive)
efficacy analyses, was to consist of all randomized patients minus those with
protocol deviations.

Sensitivity analyses were to be performed on the primary mixed-effects repeated
measures model.

The sequence of hypothesis testing to be used is summarized below.

8.1.10.1 Sequence Of Hypothesis Testing For Primary Efficacy Endpoints

The primary hypothesis tests for the individual doses was to be performed as
contrasts within the mixed models to be used. The hypothesis tests were be
performed in the following numerical order, each at a significance level of 0.05
(two-sided).
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The 9 g/day dose of FT218 was first to be compared with placebo on the change
from baseline in Maintenance of Wakefulness Test mean sleep latency score and
Clinical Global Impression of Change using data collected in Periods 3c(i) and
3c(ii). If only one or neither of those comparisons was statistically significant, the
9.0 g/day dose was to be considered not to be superior to placebo for either of
those measures, and further hypothesis testing was not to be performed. If both
the above comparisons were statistically significant and in favor of FT218, the
9.0 g/day dose of FT218 was to be considered effective in the treatment of
excessive daytime sleepiness in narcolepsy, and the 9.0 g/day dose of FT218
was then to be compared with placebo on the change from baseline in daily
cataplexy score; if the latter comparison was statistically significant and in favor
of FT218, the 9.0 g/day dose of FT218 will also be considered effective for
treating cataplexy.

The same sequence of tests was then to be performed for the 7.5 g/day and then
the 6.0 g/day doses of FT218.

(Per the already-described forced titration schedule for this study, the 6.0 g/day
dose was to be administered during Weeks 2 and 3, the 7.5 g/day dose from
Week 4 through Week 8, and the 9.0 g/day dose from Week 9 through Week 13).

Rejection at any step was to terminate all further steps of the testing sequence.

The planned sequence of hypothesis testing is in the applicant-provided graphic
(amended slightly by this reviewer) below.
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8.1.11 Analyses Of Secondary And Exploratory Endpoints

These were to be analyzed using measures similar to those used for the primary
efficacy analysis.

8.1.12 Analyses Of Safety Endpoints

The safety population was to consist of all subjects who received at least one
dose of study medication.

Adverse events and laboratory data were to be summarized using standard

methods. For a description of other aspects of the planned safety analysis,
please see the study protocol.
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8.1.13 Sample Size Estimate For Study

The sample size estimate for this study was based on assumptions for treatment
differences on the three primary efficacy variables following a review of the
medical literature for Xyrem.

e A difference between the FT218 and placebo groups in the mean change
from baseline to endpoint in the Maintenance of Wakefulness Test score
of 3.3 with a standard deviation of 5.1.

e 60% of patients receiving FT218 being much improved or very much
improved on the Clinical Global Impression of sleepiness versus 25% of
patients who received placebo.

e A difference of 16 between the FT218 and placebo groups in the mean
number of cataplexy episodes per week with a standard deviation of 16.5.

Based on the above assumptions and a two-sided alpha of 0.05, 70 patients per
treatment group evaluated for the Maintenance of Wakefulness Test and Clinical
Global Impression of Change in sleepiness and 50 patients per group evaluated
for the frequency of cataplexy attacks would provide:

e 96% power for the Maintenance of Wakefulness Test.
e 99% power for Clinical Global Impression of sleepiness.
e 85% power for the weekly frequency of cataplexy attacks.

e Overall, 81% power for all 3 endpoints, assuming that the endpoints are
independent of each other.

Based on the above sample size estimate, enroliment was to continue until a
completer projection estimated that that there would be 70 patients for evaluation
on the Maintenance of Wakefulness Test and Clinical Global Impression of
Change in sleepiness, and 50 patients evaluable for the frequency of cataplexy
attacks.

8.2 Study Results

The study, which was conducted in the United States, United Kingdom, Australia,
and Canada, appears to have been conducted in a manner consistent with the
final version of the clinical protocol.
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8.2.1 Patient Disposition

413 patients were enrolled in the study, of whom 222 patients were randomized;
of the patients randomized, 212 received at least one dose of study medication.
148 subjects (69.8% of those randomized) completed the study.

The following flowchart, copied from the submission, summarizes patient
disposition across the study.

Further details about patient disposition are provided in the following table, which
| have copied from the submission. As the table indicates, the majority of those in

Reference ID: 5013739



Ranjit B. Mani, MD, HFD-120 Medical Review Page 34 of 101
7/14/22

the modified intent-to-treat population had narcolepsy Type 1. The table also
provides reasons for subject discontinuation, and is self-explanatory in that
regard.

8.2.2 Protocol Deviations

The numbers and proportions of those patients in the safety population who had
major protocol deviations are summarized in the next applicant table.
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(b) (6)

8.2.3 Demographic And Other Baseline Characteristics

The demographic and baseline characteristics of the safety population are
summarized in the following table, which | have copied from the submission.

As the table indicates, most patients enrolled in this study had narcolepsy Type
1:i.e., narcolepsy with cataplexy.
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8.2.4 Concomitant Medications

Concomitant medications taken by = 5% of patients overall in the safety
population are summarized in the next applicant table, which is self-explanatory.
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8.2.5 Treatment Compliance

The extent of treatment compliance is summarized in the next applicant table,
which is again self-explanatory.
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8.2.6 Efficacy Results

8.2.6.1 Primary Efficacy Analysis

(As has already been pointed out, per the forced titration schedule for this study,
the 6.0 g/day dose was to be administered during Weeks 2 and 3, the 7.5 g/day
dose from Week 4 through Week 8, and the 9.0 g/day dose from Week 9 through
Week 13).

As the following tables make clear, FT218 demonstrated a statistically significant
superiority over placebo (p < 0.0001) on all three primary efficacy parameters,
the Maintenance of Wakefulness Test mean sleep latency, the Clinical Global
Impression of Sleepiness, and the mean weekly number of cataplexy attacks;
this effect was apparent at all 3 doses of FT218 (6.0 g/day, 7.5 g/day, and 9.0
g/day). These results indicate FT218 had efficacy in the treatment of both
cataplexy and excessive daytime sleepiness in narcolepsy and that those effects
were clinically meaningful.

(As the following tables make clear, the treatment groups were comparable on
each of the primary efficacy measures at baseline).

8.2.6.1.1 Maintenance Of Wakefulness Test Mean Sleep Latency

The results of the applicant’s analysis of the Maintenance of Wakefulness Test
mean sleep latency outcome are displayed in the following applicant table and
are self-explanatory. They confirm the statistically significant superiority of FT218
over placebo on this instrument at all 3 doses of FT218 (6.0 g/day, 7.5 g/day, and
9.0 g/day) as has already been stated above.
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8.2.6.1.2 Clinical Global Impression Of Sleepiness

The results of the applicant’s analysis of the Clinical Global Impression of
Sleepiness (Improvement) are displayed in the following table and are again self-
explanatory. They confirm the statistically significant superiority of FT218 over
placebo on this instrument at all 3 doses of FT218 (6.0 g/day, 7.5 g/day, and 9.0
g/day) as has already been stated above.
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8.2.6.1.3 Number Of Cataplexy Attacks

The results of the applicant’s analysis of the weekly frequency of cataplexy
attacks are displayed in the following applicant table and are again self-
explanatory. They confirm the statistically significant superiority of FT218 over
placebo on this instrument at all 3 doses of FT218 (6.0 g/day, 7.5 g/day, and 9.0
g/day) as has already been stated above.

This analysis was conducted, per protocol, only in those subjects who had
narcolepsy Type 1.
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8.2.6.2 Analysis Of Secondary Efficacy Measures

8.2.6.2.1 Disturbed Nocturnal Sleep Score

The results of the applicant’s analysis of the disturbed nocturnal sleep score are
displayed in the following applicant table and figure, which are self-explanatory.
They indicate an effect of FT218 over placebo on this instrument at a nominally
statistically significant at all 3 doses of FT218 (6.0 g/day, 7.5 g/day, and 9.0

g/day).

The analysis is based on a mixed model for repeated measures using the
modified intent-to-treat population.
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8.2.6.2.2 Epworth Sleepiness Scale Score

The results of the applicant’s analysis of the Epworth Sleepiness Scale score are
displayed in the following applicant table, which is self-explanatory. They indicate
an effect of FT218 over placebo on this instrument at a nominally statistically
significant level at all 3 doses of FT218 (6.0 g/day, 7.5 g/day, and 9.0 g/day). The
results are consistent with those observed on the Maintenance of Wakefulness
Test mean sleep latency score in the primary efficacy analysis.

The analysis is based on a mixed model for repeated measures using the
modified intent-to-treat population.
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8.2.6.2.3 Number Of Arousals

The results of the applicant’s analysis of the number of arousals (as determined
by polysomnography) are displayed in the following applicant table, which is self-
explanatory. They indicate an effect of FT218 over placebo on this instrument at
a nominally statistically significant level at all 3 doses of FT218 (6.0 g/day, 7.5
g/day, and 9.0 g/day).

The analysis is based on a mixed model for repeated measures using the
modified intent-to-treat population.
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8.2.6.2.4 Visual Analog Scale Measurement Of Sleep Quality And Refreshing Nature Of
Sleep

Visual analog scales measuring both sleep quality and the refreshing nature of
sleep were included in the Sleep and Symptom Daily Diary maintained by
individual patients.

The results of the applicant’s analysis of these outcomes are summarized below.

8.2.6.2.4.1 Visual Analog Scale: Sleep Quality

The following table summarizes the applicant’s analysis of sleep quality as
measured by the visual analog scale.

The analysis indicates an effect of FT218 over placebo on this instrument at a

nominally statistically significant level at all 3 doses of FT218 (6.0 g/day, 7.5
g/day, and 9.0 g/day).
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The analysis is based on a mixed model for repeated measures using the
modified intent-to-treat population.

8.2.6.2.4.2 Visual Analog Scale: Refreshing Nature Of Sleep

The following table summarizes the applicant’s analysis of the refreshing nature
of sleep as measured by the visual analog scale referred to above.

The analysis is consistent with an effect of FT218 over placebo on this

instrument at a nominally statistically significant level at all 3 doses of FT218 (6.0
g/day, 7.5 g/day, and 9.0 g/day).
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8.2.6.2.5 Number Of Hypnagogic Hallucinations

The following table summarizes the applicant’s analysis of the number of
hypnagogic hallucinations derived from the Sleep and Symptom Daily Diary
maintained by individual patients.

The analysis did not indicate an effect of any dose of FT218 on this outcome.
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8.2.6.2.6 Number Of Sleep Paralysis Events

The following table summarizes the applicant’s analysis of the number of sleep
paralysis events as derived from the Sleep and Symptom Daily Diary maintained
by individual patients.

The effects seen at all three doses of FT218 in this study were only nominally
statistically significant.
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8.2.7 Safety Results

8.2.7.1 Extent Of Exposure

Exposure overall and by treatment period is summarized in the following table
which | have copied from this application. As the table indicates, mean exposure
in the FT218 and placebo groups.
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8.2.7.2 Adverse Events

8.2.7.2.1 All Treatment-Emergent Adverse Events

Treatment-emergent adverse events were recorded from the time of signing of
the informed consent form until 7 days after the last dose of study medication.

During this study, 83 subjects (77.6%) of patients who received at least one dose
of FT218 experienced at least one adverse event compared with at least 49
subjects (46.7%) who received at least one dose of placebo.

Adverse events (based on Preferred Terms) that occurred in = 5% of all subjects
who received FT218 (at any dose) and at rates higher than placebo were as
follows: nausea (22.4%), headache (18.7%), vomiting (17.8%), dizziness
(15.9%), decreased appetite (12.1%), anxiety (7.5%), hyperhidrosis (5.6%), and
weight decreased (5.6%).

Adverse events (based on Preferred Terms) that occurred in = 5% of all subjects
who received FT218 (at the 9 g/day dose) and at rates higher than placebo were
as follows: enuresis (9.1%), vomiting (9.1%), dizziness (5.2%), and weight
decreased (5.2%).

Treatment-emergent adverse events reported in = 2% of FT218-treated subjects

(at all doses and during individual dosing periods) are summarized in the next
applicant table.
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Severe treatment-emergent adverse events were observed in 11 subjects treated
with FT218 and in 5 subjects treated with placebo. The remaining treatment-
emergent adverse events were judged to be mild or moderate in their severity.
Severe treatment-emergent adverse events are listed in the following table which
is self-explanatory.
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8.2.7.2.2 Deaths
There were no deaths during this study.

8.2.7.2.3 Serious Adverse Events

Serious adverse events (all non-fatal) that occurred during this study are
summarized in the following applicant table.

(b) (6)

(b) (6)

| have read the narratives for each serious adverse event outlined in the above
table. A more detailed description of any of those events in this review is not
warranted.

8.2.7.2.4 Premature Discontinuations Due To Adverse Events

23 subjects (21.5%) in the FT218 group and 3 subjects (2.9%) in the placebo
group discontinued treatment prematurely due to adverse events. These events
are summarized in the following applicant table.

| have read the narratives for adverse event outlined in the table below. Again, a
more detailed description of any of those events in this review is not warranted.
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(b) (6)

(b) (6)
(b) (6)

(b) (6)

8.2.7.2.5 Adverse Events Of Special Interest

The following were considered adverse events of special interest: respiratory
depression, major depression, sleep apnea, suicide attempt, suicidal ideation,
euphoric mood, psychosis, paranoia, hallucination, abnormal thinking, agitation,
convulsion or epilepsy, abuse and dependence, withdrawal syndrome, and
rebound effects.

Study sites also separately reported medication errors as adverse events of
special interest.

Adverse events of special interest other than medication errors are summarized
in the following table, which | have copied from the submission.
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(b) (6)

(b) (6)

Adverse events of special interest that were medication errors are reported in the
next table.

(b) (6)

(b) (6)
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| have read the narratives for all the adverse events reported above. They do not
warrant further description in this review.

8.2.7.3 Safety Laboratory Tests

There are no items of special concern in the applicant’s display and analyses of
the data from standard hematology, clinical chemistry, and urinalysis parameters
observed during this study.

8.2.7.4 Vital Signs

The changes observed in systolic and diastolic blood pressure, and in heart rate
during this study were unremarkable and did not appear to be of clinical
significance.

8.2.7.5 Body Weight

The applicant has presented an analysis of changes in body weight across the
course of the study. There were no findings of concern in these analyses.

8.2.7.6 Electrocardiogram

No clinically significant findings were noted in the applicant’'s analysis of
electrocardiographic data obtained during this study.

8.2.7.7 Columbia-Suicide Severity Rating Scale

A total of 4 subjects answered “yes” to one or more suicidal ideation-related
guestions of the Columbia-Suicide Severity Rating Scale during the study: 3 of
these subjects (2.8%) received FT218 and 1 subject (1.0%) received placebo. 1
subject treated with FT218 discontinued study medication on account of suicidal
ideation.

No subject answered “yes” to any of the suicidal behavior-related questions of
the Columbia-Suicide Severity Rating Scale during the study.

8.2.7.8 Pregnancies

Two subjects in the FT218 group became pregnant during the study; both were
withdrawn from the study and later underwent abortions.

8.3 Applicant’s Conclusions

The applicant has made the following conclusions (among others) based on the
data for this study.

e FT218 was highly effective in the treatment of narcolepsy across the three
primary efficacy endpoints.
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e The adverse events seen with FT218 were consistent with what was to be
expected for sodium oxybate.

e FT218 has a favorable risk-benefit profile for the treatment of narcolepsy.

8.4 Reviewer’'s Summary Comments

8.4.1 Study Design
The main features of the design of Study CLFT218-1501 were as follows.

e The primary objective of that study was to demonstrate the efficacy of
FT218 in doses of 6.0 g, 7.5 g, and 9.0 g nightly in the treatment of
cataplexy and excessive daytime sleepiness in narcolepsy.

e This was to be a randomized, double-blind, placebo-controlled, parallel-
arm study.

e Two populations of patients with narcolepsy (men and women; age = 16
years) were to be studied: patients with excessive daytime sleepiness and
cataplexy (Type 1 narcolepsy); and patients with excessive daytime
sleepiness and no cataplexy (Type 2 narcolepsy). Criteria for a diagnosis
of narcolepsy with or without cataplexy were to be based on the following,
(and were also to meet the International Classification of Sleep Disorders-
3 criteria for NT1 or NT2): the results of on overnight polysomnogram and
next-day Multiple Sleep Latency test with two or more sleep-onset rapid
eye movement periods and with mean sleep latency in the pathological
range of < 8 minutes; and excessive daytime sleepiness for at least 3
months currently presenting with an Epworth Sleepiness Scale score > 10.

e Concomitant stimulant use was to be permitted, although not required, if
the stimulant dose had been stable for at least 3 weeks at screening.
Patients enrolled should have been naive to Xyrem®,

e 264 patients were to be enrolled in the study and randomized to 2
treatment arms in equal proportions (i.e., 132 patients per treatment arm):
Arm 1 consisting of FT218 in a single dose of 9.0 g nightly (final dose,
reached by forced dose titration beginning with a dose of 4.5 g nightly);
and Arm 2 consisting of placebo administered nightly. Randomization was
to be stratified according to narcolepsy type (i.e., Type 1 or Type 2). A
minimum of 107 patients per treatment arm was to have Type 1
narcolepsy.

e The study was to have 9 consecutive periods be subsumed under a 3-

week screening period, a 13-week treatment period, and a 1-week follow-
up period.
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e The primary efficacy measures were the following: Maintenance of
Wakefulness score and Clinical Global Impression for excessive daytime
sleepiness; and mean number of cataplexy attacks over a 2-week period.
Secondary efficacy measures were to be as follows: two measures
derived from polysomnography to be used as measures of disturbed
nocturnal sleep; Epworth Sleepiness Scale score; number of transient
nocturnal arousals (based on polysomnography); quality of sleep as
measured by a visual analog scale; number of hypnagogic hallucinations
as recorded in a patient-maintained diary; and the number of sleep
paralysis events as recorded in a patient-maintained diary. Safety
measures were to include adverse events, vital signs, safety laboratory
tests, electrocardiogram, and physical examinations.

e A complex plan for sequential hypothesis testing of the primary efficacy
measures was described. Hypothesis testing was to occur, comparing
each dose of FT218 with placebo in descending order (i.e., FT218 9 g/day
vs placebo, then FT 7.5 g/day vs placebo, and finally FT218 6 g/day vs.
placebo). At each dose level, the effect of FT218 was to be compared with
that of placebo first on the Maintenance of Wakefulness Test mean sleep
latency score and Clinical Global Impression of Change, and then on the
change from baseline to endpoint in daily cataplexy score. Each
hypothesis test was to be performed at a significance level of 0.05 (two-
sided). Rejection of the study hypothesis at any step was to terminate all
further steps of the testing sequence. Methods of analysis were also
specified for the secondary efficacy measures.

8.4.2 Study Results
This study was conducted according to its final protocol.

413 patients were enrolled in the study. 222 patients were randomized with at
least 111 patients being assigned to each treatment group. 212 patients (107
patients in the FT218 group and 105 patients in the placebo group) received at
least one dose of study medication. 148 subjects (69.8% of those randomized)
completed the study: 69 patients in the FT218 treatment group and 79 patients in
the placebo group.

The treatment groups were comparable on each of the 3 primary efficacy
parameters at baseline. The primary efficacy analysis (conducted in the modified
intent-to-treat population) indicated that FT218 demonstrated a statistically
significant superiority over placebo (p < 0.0001) on all three primary efficacy
parameters, the Maintenance of Wakefulness Test mean sleep latency, the
Clinical Global Impression of Sleepiness, and the mean weekly number of
cataplexy attacks; this effect was apparent at all 3 doses of FT218 (6.0 g/day, 7.5
g/day, and 9.0 g/day). At the 9.0 g/day dose: the least squares mean difference
in the change from baseline to Week 13 in mean sleep latency on the
Maintenance of Wakefulness Test was 6.13 minutes; the observed mean
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difference in the Clinical Global Impression of Sleepiness at Week 9 was 1.0
point (with 72% of those randomized to FT218 and 31.6% of those randomized to
placebo being much improved or very much improved); and the least squares
mean difference in the weekly number of cataplexy attacks was -6.65.

The adverse event profile for FT218, as seen in this study was not significantly
different from that of other oxybate products and did not raise any special
concerns. The other safety outcomes did not reveal any data of concern.

9. 120-Day Safety Update: Study CLFT218-1901

The data included in the 120-Day Safety Update are entirely from Study
CLFT218-1901.

CLFT218-1901 is an open-label study that was still ongoing when the 120-Day
Safety Update was submitted on April 13, 2021.

Although that study was also ongoing at the time this NDA was initially submitted
on December 15, 2020, no safety data for CLFT218-1901 were included in that
submission by prior agreement with the Agency. Instead, all that the same
submission contained for Study CLFT218-1901 was a detailed description of the
design of that study.

A summary description of the design of Study CLFT218-1901 together with the
main safety data for that study are below.

9.1 Outline Of Study Protocol

Version 2.0 of Protocol CLFT218-1901, dated July 31, 2020, is summarized
below.

9.1.1 Title

An Open-Label Study To Evaluate Long-Term Safety And Tolerability Of A Once-
Nightly Formulation Of Sodium Oxybate Extended-Release For Oral Suspension
(FT218) And The Ability To Switch From Twice-Nightly Immediate-Release
Sodium Oxybate To Once-Nightly FT218 For the Treatment Of Excessive
Daytime Sleepiness And Cataplexy In Subjects With Narcolepsy.

9.1.2 Objectives

9.1.2.1 Primary (Safety) Objectives
To evaluate the long-term safety and tolerability of FT218

9.1.2.2 Secondary Objectives
To evaluate:
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e The long-term efficacy of FT218.

e The dosing and tolerability in switching from twice-nightly sodium oxybate
immediate release to FT218.

e The safety of switching from twice-nightly sodium oxybate immediate-
release to FT218.

e The preferred dosing regimen for FT218.

9.1.3 Design, Dose, Sample Size, And Duration
This was to be an open-label uncontrolled study of 24 months duration.

Subjects to be enrolled in this study were to consist of patients with either Type 1
or Type 2 narcolepsy and were to be in 2 groups.

e Group A consisting of subjects who completed Study CLFT218-1501.

e Group B consisting of subjects who were currently receiving twice-nightly
sodium oxybate.

The study was to have 3 consecutive periods.
e Period 1, a dose-titration period lasting 1-2 months.
e Period 2, a stable-dose period lasting up to 24 months.
e Period 3, a follow-up period lasting 1 week.

The study design is depicted graphically in the applicant schematic below.

The two study groups were each expected to contain the following number of
subjects.
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Group A: 100 subjects.
Group B: 150 subjects.

The dosing regimen for each group during Study Period 1 is summarized as
follows.

e For Group A, dosing with FT218 once nightly was to begin at a dose of 4.5
g nightly, with weekly increments by 1.5 g nightly until the highest
tolerated dose up to a maximum of 9.0 g nightly was reached or the dose
deemed effective by the investigator was reached (titration up or down
was permitted). In addition, the investigator had flexibility to adjust the
dose over a longer period if necessary.

e For Group B, dosing with FT218 once nightly was to begin at a dose
equivalent or closest to the total gram dose of twice-nightly sodium
oxybate. That dose was then to be titrated up or down in accordance with
safety, tolerability, and effectiveness as determined by the investigator.
Dose titration up or down was to be permitted during the dose titration
period.

Other aspects of the dose titration regimen for the two treatment groups are
further described in this submission.

9.1.4 Key Inclusion Criteria

The inclusion criteria for this study are copied below from the submission. The
inclusion criteria are self-explanatory.
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9.1.5 Key Exclusion Criteria
These are copied below from the submission.
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9.1.6 Concomitant Medications
See Exclusion Criteria above.

9.1.7 Schedule

A detailed schedule for the study is in the table below, which | have copied from
the study protocol.
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9.1.8 Outcome Measures
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9.1.8.1 Safety Measures
Adverse events, vital signs, safety laboratory tests, and physical examinations.

9.1.8.2 Efficacy Measures

Epworth Sleepiness Scale, Clinical Global Impression of Improvement, and
Patient Global Impression of Improvement.

9.2 Study Results

The results presented below are based on an interim analysis of safety,
apparently dated February 26, 2021.

9.2.1 Subject Disposition

At the time that this safety analysis was conducted, 47 subjects had received at
least one dose of FT218 in this study. These consisted of 8 subjects in Group A
and 39 subjects in Group B. None of these subjects had completed the study. 3
subjects in Group A discontinued from the study (1 subject based on a decision
by the investigator and the other 2 subjects for other reasons). 8 subjects in
Group B discontinued from the study (1 subject based on a decision by the
investigator, 5 subjects based on their own decision, and 1 subject for other
reasons).

The overall disposition of subjects is also summarized in the following extract
from an applicant table.

The subjects enrolled were all = 17 years old, with a mean age of 34.4 years.
63.8% of subjects were female and 78.7% were white.

9.2.2 Subject Exposure

Days of exposure to study medication are summarized in the following applicant
table.
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Appears this way
on original

The overall duration of dosing in each treatment group is summarized in the next
applicant table.

9.2.3 Adverse Events

9.2.3.1 Overall Summary Of Treatment-Emergent Adverse Events

A total of 15 patients (3 [37.5%] in Group A and 12 [30.8%)] in Group B) had
treatment-emergent adverse events. There were no deaths, serious adverse
events, or adverse events leading to treatment discontinuation. These data are
summarized in the following applicant table.
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9.23.2

Individual Adverse Events

Individual adverse events that occurred in at least one subject in either treatment
group are summarized in the following table by preferred term.

Preferred Term

Group A
(Total N = 8 subjects)

Group B
(Total N = 39 subjects)

N (%) N (%)
Splenic lesion 0 1(2.6)
Vertigo positional 0 1(2.6)
Abdominal pain upper 0 1(2.6)
Nausea 1(12.5) 2(5.1)
Rectal hemorrhage 0 2(5.1)
Toothache 0 1(2.6)
\Vomiting 1(12.5) 2(5.1)
Fatigue 0 1(2.6)
Pyrexia 0 1(2.6)
COVID-19 0 1(2.6)
Pharyngitis streptococcal 0 1(2.6)
Concussion 0 1(2.6)
Contusion 0 2(5.1)
Fall 0 2(5.1)
Ligament sprain 0 1(2.6)
Road traffic accident 0 1(2.6)
Skin abrasion 0 1(2.6)
Weight decreased 0 1(2.6)
Insulin resistance 0 1(2.6)
Arthralgia 0 1(2.6)
Neck pain 0 1(2.6)
Dizziness 0 1(2.6)
Headache 0 1(2.6)
Tremor 0 1(2.6)
Nightmare 0 1(2.6)
Dysuria 0 1(2.6)
Oropharyngeal cobble stone mucosa | 0 1(2.6)
Oropharyngeal pain 0 2(5.1)
Erythema 0 1(2.6)
Urticaria 0 1(2.6)

9.2.3.3 Safety Laboratory Tests

There are no items of special concern in regard to FT218 in the applicant’s
display and analysis of the data from standard hematology, clinical chemistry,
and urinalysis parameters observed during this study.
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9.2.3.4 Vital Signs

The changes observed in systolic and diastolic blood pressure, and in heart rate
during this study were unremarkable.

9.3 Applicant’s Conclusions
The applicant’s key conclusions were the following:

The data for Study CLFT218-1901 indicated that FT218 was generally
well-tolerated with the safety data for that study being consistent with the
safety experience in Study CLFT218-1501.

No new safety data were observed in Study CLFT218-1901 that changed
the overall assessment of the safety of CLFT218-1901.

9.4 Reviewer’'s Summary Comments

9.4.1 Study Design
The main features of the design of this study were as follows:

Reference ID: 5013739

The primary objective of this study was to investigate the long-term safety
and tolerability of FT218. Secondary objectives of this study included
evaluating the safety and tolerability (and dosing regimens) when
switching from twice-nightly sodium oxybate immediate-release to FT218.

This was to be an open-label uncontrolled study of 24 months duration.

Subjects to be enrolled in this study were to consist of patients with either
Type 1 or Type 2 narcolepsy and were to be in 2 groups: Group A,
consisting of about 100 subjects who completed Study CLFT218-1501;
and Group B, consisting of about 150 subjects who were currently
receiving twice-nightly sodium oxybate.

The study was to have 3 consecutive dosing periods: Period 1, a dose-
titration period lasting 1-2 months; Period 2, a stable-dose period lasting
up to 24 months; and Period 3, a follow-up period lasting 1 week.

The dosing regimen for each group during Study Period 1 is summarized
as follows: for Group A, dosing with FT218 once nightly was to begin at a
dose of 4.5 g nightly, with weekly increments of 1.5 g nightly until the
highest tolerated dose up to a maximum of 9.0 g nightly was reached or
the dose deemed effective by the investigator was reached (titration up or
down was permitted); for Group B, dosing with FT218 once nightly was to
begin at a dose equivalent or closest to the total gram dose of twice-
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nightly sodium oxybate; that dose was then to be titrated up or down as
determined by the investigator.

e Safety outcome measures were to include adverse events, vital signs,
safety laboratory tests, and electrocardiograms.

9.4.2 Study Results

The results of this ongoing study are as summarized in the 120-Day Safety
Update to this NDA, submitted on April 13, 2021, and are based on an interim
analysis of safety, dated February 26, 2021.

At the time the above safety analysis was conducted, 47 patients had received at
least one dose of FT218 in this study; they consisted of 8 patients in Group A
and 39 patients in Group B; and none of these subjects had completed the study.
3 patients in Group A and 8 patients in Group B had by then withdrawn from the
study, with none of these patients discontinuing the study on account of adverse
events. No patient in Group A and only 6 patients in Group B had been exposed
to study medication for > 6 months.

There were no deaths, serious adverse events, or discontinuations due to
adverse events seen in the study. The pattern of adverse events in that study
was generally consistent with what had been observed in Study CLFT218-1501
and with other oxybate products. Vital sign and laboratory data revealed no items
of significant concern.

The patient exposure to FT218 in this study was limited in regard to both the
number of subjects exposed as well as duration of exposure.

10. Additional Clinical Studies Of Sodium Oxybate Extended-
Release For Oral Suspension (FT218)

The additional clinical studies of FT218 that have been conducted have been
clinical pharmacology studies.

In this section, a summary of those studies has been provided, together with a
summary of adverse event data from each.

10.1 Overall Summary

A table summarizing the clinical pharmacology and biopharmaceutics studies of
FT218 is below. The table is extracted from a larger table already in Section 7 of
this review.

Note that Study PKFT218-1801 was considered a pivotal bridging study directed
at demonstrating that the FT218 was comparable in total exposure with Xyrem®.

Reference ID: 5013739



Ranjit B. Mani, MD, HFD-120 Medical Review Page 73 of 101
7/14/22

Reference ID: 5013739




Ranjit B. Mani, MD, HFD-120 Medical Review Page 74 of 101
7/14/22

Reference ID: 5013739




Ranjit B. Mani, MD, HFD-120 Medical Review Page 75 of 101
7114122

10.2 Adverse Event Data For Individual Studies

Adverse event data for the individual studies summarized in the table above are
below.

Data for safety laboratory tests, vital signs, and electrocardiograms did not yield
any findings of clinical significance.

10.2.1 PKFT218-1301

The following applicant table summarizes adverse event data for Study
PKFT218-1301. The data are self-explanatory and the number of adverse events
small under each category. No serious adverse events were noted during this
study.
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10.2.2 PKFT218-1601

The following applicant table summarizes adverse event data for Study
PKFT218-1601. The data are self-explanatory and the number of adverse events
small under each category. However, one adverse event was graded as serious:
a patient developed pronounced sedation associated with vomiting 2 hours after
receiving a 9 g dose of FT218 (without prior titration).
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10.2.3 PKFT218-1701

The following applicant table summarizes adverse event data for Study
PKFT218-1701. The data are self-explanatory and the number of adverse events
small under each category. No serious adverse events were observed.
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10.2.4 PKFT218-1602

The following applicant table summarizes adverse event data for Study
PKFT218-1602. The data are self-explanatory and the number of adverse events
small under most categories. The most frequent adverse event in those treated
with FT218 was somnolence, an adverse event to be expected with oxybate
compounds. No serious adverse events were observed.

Reference ID: 5013739



Ranjit B. Mani, MD, HFD-120 Medical Review Page 79 of 101
7/14/22

Reference ID: 5013739



Ranijit B. Mani, MD, HFD-120 Medical Review Page 80 of 101
7/14122

10.2.5 PKFT218-1603

The following applicant table summarizes adverse event data for Study
PKFT218-1603. The data are self-explanatory and the number of adverse events
small under most categories. The most frequent adverse events in those treated
with FT218 were nausea, vomiting, and somnolence, adverse events which are
to be expected with oxybate compounds. No serious adverse events were
observed.
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10.2.6 PKFT218-1702

The following applicant table summarizes adverse event data for Study
PKFT218-1702. The data are self-explanatory and the number of adverse events
small under most categories. The most frequent adverse events in those treated
with FT218 were somnolence, dizziness, and nausea, adverse events which are
to be expected with oxybate compounds. No serious adverse events were
observed, but one patient who received FT218 vomited after receiving that drug
on Day 1 and discontinued study participation.
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10.2.7 PKFT218-1801

The following applicant table summarizes adverse event data for Study
PKFT218-1801. The data are self-explanatory and the number of adverse events
small under most categories. The most frequent adverse events in those treated
with FT218 were somnolence, dizziness, nausea, and vomiting, adverse events
which are to be expected with oxybate compounds. No serious adverse events
were observed.
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10.2.8 PKFT218-1802

The following applicant table summarizes adverse event data for Study
PKFT218-1802. The data are self-explanatory and the number of adverse events
small under most categories. The most frequent adverse events in those treated
with FT218 were somnolence, dizziness, nausea, and vomiting, adverse events
which are to be expected with oxybate compounds. No serious adverse events
were observed.
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10.2.9 PKFT218-1901

The following applicant table summarizes adverse event data for Study
PKFT218-1901. The data are self-explanatory and the number of individual
adverse events small. No serious adverse events were observed.
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10.2.10 PKFT218-1902

The following applicant table summarizes adverse event data for Study
PKFT218-1902. The data are self-explanatory and the number of individual
adverse events small in most instances. The most common adverse event was
nausea.
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10.3 Pharmacokinetic Data

The review of the pharmacokinetic data from the studies summarized in this
section has been deferred to the clinical pharmacology staff.

10.4 Reviewer’s Summary Comments

The safety data in these studies were generally consistent with those observed in
other clinical trials of oxybate products, including other clinical trials of FT218.

11. Additional Safety Data Supporting Current Application

In addition to the safety data for FT218 submitted with this application, the
applicant has reviewed the following:

e Publicly available safety data for Xyrem, including the most recent label for
that product.

e Safety data for Xyrem/sodium oxybate published since April 2018 (the
date being agreed to with the Agency at the Pre-NDA meeting held on
July 7, 2020).

e The FDA Adverse Event Reporting System.

The above data have been summarized and appear not to provide any significant
new safety information for sodium oxybate.

In addition, the following are drawn attention to.

e No instances of drug overdose were observed with FT218.
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e A detailed analysis indicated that FT218 is expected to have no greater
abuse potential than currently marketed oral solution formulations of
oxybate (note that the Agency’s Controlled Substances Staff have also
reviewed this application).

e There were no instances of withdrawal or rebound during the clinical
development of FT218.

¢ In vitro data indicate that the controlled-release properties of FT218 can
be overcome by co-ingestion or suspension in alcohol, a finding that is to
be addressed in the proposed Prescribing Information by contraindicating
the concomitant use of FT218 and alcohol.

12. Review Of Proposed Prescribing Information And Related
Documents

| have reviewed the Prescribing Information proposed by the applicant together
with the applicant proposals for a number of linked documents, namely the
Medication Guide, Instructions for Use, and, to a limited extent, the Risk
Evaluation and Mitigation Strategy (REMS).

That review has been assisted by the input of many other disciplines within the
Agency, most of which are listed later in this review.

While | have participated in Agency deliberations regarding all the documents
listed above, my own review has been primarily directed at the following sections
of the Prescribing Information, proper.

Highlights of Prescribing Information.
Boxed Warning.

Section 1. Indications and Usage.

Section 2. Dosage and Administration.
Section 5. Warnings and Precautions.
Section 6. Adverse Reactions.

Section 8. Use in Special Populations.
Section 14. Clinical Studies.

Section 17. Patient Counseling Information.

As this aspect of my review has been complex and iterative, it is not possible to
summarize here the basis for every recommendation that | have made regarding
the Prescribing Information and related documents.

| am however in agreement with the versions of the Prescribing Information,

Medication Guide, and Instructions for Use as finalized at the time this review
was completed.
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Dr. Tracy Peters who is the Associate Director of Labeling in this Division, has
played a primary role in drafting both the Prescribing Information and related
documents.

13. Summary Of Statistical Review
The primary statistical review of this NDA has been performed by Dr. Xiaorong

(Sharon) Yan of the Division of Biometrics I. Her review was completed on
September 24, 2021.

Her review has been directed at the efficacy results Study CLFT218-1501, as
derived from the analysis of the primary efficacy endpoints for that study.

She has concluded that Study CLFT218-1501 has provided sufficient evidence
that FT218 is effective as compared with placebo in treating cataplexy and
excessive daytime sleepiness in patients with narcolepsy. She has substantiated
the applicant’s main efficacy analyses.

Please see the full text of Dr. Yan's review for more details.

14. Summary Of Nonclinical Review

The primary nonclinical review of this NDA was completed by Dr. Chun-Ting
David Lee on June 17, 2022.

Dr. Lee has concluded that Lumryz is approvable from a nonclinical perspective;
however, previous studies of @@ in multiple species suggest the
potential for systemic toxicity that warrants further assessment as a post-
marketing required study. The sponsor will be required to conduct an oral
absorption study of radiolabeled @@ in rat. If oral absorption of

®®@ is demonstrated in rat, then a 6-month oral toxicology study of

@@ in rat will be needed. Further recommendations regarding these
studies are in his review.

| agree with the conclusions and recommendations in this review.

15. Summary Of Clinical Pharmacology Review

This review was completed by Dawei Li, PhD, and Bilal Abu Asal, PhD, of the
Division of Neuropsychiatric Pharmacology of the Office of Clinical
Pharmacology. Their full review was finalized on October 14, 2021, with an
addendum to that review being finalized on May 24, 2022.
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The review, supplemented by its addendum, contains a detailed description of
the pharmacokinetic studies conducted during the development of FT218. Please
refer to that review for full details.

The descriptions of the following studies in that review are of particular note:
PKFT218-1801 and PKFT218-1901. Those descriptions are there summarized
below.

15.1 Study PKFT218-1801

Study PKFT218-1801 was a key relative bioavailability study intended to bridge
the finding of safety and efficacy of Xyrem, the listed drug, to FT218. In that study
conducted in 23 healthy adults, the pharmacokinetics of a single oral 6.0 g dose
of FT218 (taken 2 hours after an evening meal) was compared with that of two
oral doses of 3.0 g doses of Xyrem (the first dose being taken 2 hours after the
evening meal, and the second dose a further 4 hours later).

In that study, the geometric means for the AUCo-t, AUCo-infinity, and Cmax [all based
on concentrations of gamma-hydroxybutyrate (GHB)] for FT218 were
comparable with those for Xyrem with their 90% confidence intervals within the
80% to 125% range, and were thus sufficient to show comparable total exposure;
those results were considered sufficient to bridge to the prior finding of safety and
effectiveness of Xyrem. The following table, copied from this review, displays the
above data;

However, the concentration-time profiles of GHB for FT218 were different from
those for Xyrem as displayed in the following figure copied from this review; as a
result, the Phase 3 efficacy study of FT218, CLFT218-1501 was necessary.
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At FT218 doses of 7.5 g and 9.0 g, GHB exposure was expected to be lower
than those after the administration of Xyrem at the same doses, as the dose-
proportionality profile for FT218 is different from that for Xyrem.

15.2 Study PKFT218-1901

This study investigated the potential drug-drug interaction between FT218 and
divalproex sodium. In the submission, the sponsor noted the following, that
suggested the potential for such an interaction: the absorption of GHB is
facilitated by sodium/proton-dependent monocarboxylate transporter activity
which is inhibited by valproic acid in the intestine and at the blood-brain barrier;
and valproic acid also inhibits GHB dehydrogenase, the enzyme that converts
GHB to succinic acid semialdehyde.

In this study, 24 healthy adult men received the following in succession: FT218 6
g on Day 1, divalproex sodium extended-release 1250 mg/day from Day 2 to Day
11; and the co-administration of divalproex sodium extended-release 1250 mg
and FT218 6 g on Day 12 (with divalproex sodium extended-release
administered first).

The Cmax, AUCo-t, and AUCo-infinity for GHB following the co-administration of
divalproex sodium extended-release 1250 mg and FT218 6 g was compared with
those following the administration of FT218 6 g alone. The results of that analysis
are displayed in the following table, copied from the review.
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The clinical pharmacology reviewers noted that the 90% confidence for the ratios
for Cmax, AUCo-t, and AUCo-infinity Were within the standard limits of bioequivalence
(80% to 125% range).

Based on the above results, the reviewers concluded that the impact of the co-
administration of divalproex sodium with FT218 on the pharmacokinetics of
FT218 was not clinically significant, and therefore did not recommend a specific
dose adjustment when the two drugs were co-administered. Although Avadel’s
drug-drug interaction study did not include pharmacodynamic endpoints, the
review team considered the design of this study to be adequate to assess
pharmacokinetics and safety information associated with coadministration of
Lumryz and divalproex sodium extended-release. However, the reviewers did
note that since divalproex sodium is a sedative anti-epileptic drug that may lead
to central nervous system depression, the potential of a pharmacodynamic
interaction between Lumryz (also a central nervous system depressant) and
divalproex sodium cannot be ruled out.

The reviewers recommended text for the Prescribing Information for FT218 that
included a description of the above study in section 12.3 of the Prescribing
Information. The reviewers also stated that statements in section 5.1 of the
Prescribing Information regarding the general risks associated with concomitant
administration of FT218 with other central nervous system depressants
(including, but not limited to, sedating antiepileptic drugs) are sufficient to inform
prescribers of the general risks of administering FT218 and divalproex sodium
concomitantly. This reviewer concurs fully with that view.

The reviewers for this discipline also note that the applicant conducted another
study of the potential drug-drug interaction between FT218 and divalproex
sodium; this was Study PKFT218-1702. The results of Study PKFT218-1702
were consistent with those of Study PKFT218-1901. However, in Study
PKFT218-1702, FT218 and divalproex sodium were administered in the morning
(2 hours after breakfast) whereas in Study PKFT218-1901, FT218 and divalproex
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sodium were administered in the evening (2 hours after dinner), which was more
consistent with the dosing recommendations for FT218. While standard safety
assessments were performed during Study PKFT218-1702, no
pharmacodynamic assessments were conducted during that study, either.

16. Summary Of Quality Assessment Review

This review was completed by a team that covered the following areas: Drug
Substance, Drug Product, Manufacturing, Microbiology, and Biopharmaceutics.
The review was completed on September 9, 2021.

The overall application team lead for that review was Martha Heimann, PhD.

This review team recommended that the Agency approve this NDA for Lumryz™,
stating that, “from a quality perspective this application, as amended during the
review, provides adequate information to ensure that the applicant can
consistently manufacture a product that is suitable for use by the intended
patients.”

For further details, please see the full text of that review.

17. Summary Of Office Of Surveillance And Epidemiology
Reviews

17.1 Review By Division Of Risk Management (DRM)

In this NDA, the applicant has proposed a Risk Evaluation and Mitigation
Strategy (REMS) for FT218.

The proposed REMS has been reviewed primarily by the staff of the Division of
Risk Management of the Office of Surveillance and Epidemiology, although staff
of this Division have also been closely involved with the review of that REMS.

The REMS itself is comprised of multiple documents.

This reviewer has been involved to only a limited extent with the review of the
REMS for FT218.

The review of this REMS was completed on July 14, 2022, by the following staff:
Bob Pratt, PharmD; Anahita Tavakoli, MA; and Joseph Paradis, PharmD. Their
review found the proposed Lumryz REMS, and its appended materials as
submitted on July 14, 2022, to be acceptable and recommended approval of the
Lumryz REMS. The conclusions and recommendations in this review were
acceptable to this reviewer.
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17.2 Review By Division Of Medication Error Prevention And Analysis
(DMEPA)

A review of the report of a human factors validation study and components of
labeling was conducted by Ankara Yokum, PharmD, of the Division of Medical
Error Prevention and Analysis (DMEPA). Her review was completed on October
5, 2021.

Her review concluded that the results of the human factors validation study were
acceptable. She recommended changes to the container and carton labeling
which were accepted by this reviewer. Please see the full text of that review for
further details.

18. Summary Of Office Of Prescription Drug Promotion (OPDP)
Review

An Office of Prescription Drug Promotion labeling review was completed by Lynn
Panholzer, PharmD, on October 19, 2021.: this review focused on the proposed
Prescribing Information, and the container and carton labels for Lumryz. OPDP’s
comments advised the review team on particular statements within the proposed
labeling that could be viewed as promotional in nature. Those comments were
considered by the review team, and where appropriate, incorporated when the
labeling was finalized.

19. Summary Of Patient Labeling Review

A patient labeling review was completed on October 14, 2021, by Marcia
Williams, PhD, of the Division of Medical Policy Prog, and Samuel Fasanmi,
PharmD, of the Office of Prescription Drug Promotion. This review focused on
the proposed Medication Guide and Instructions for Use. Changes to both
documents were recommended in this review. Those recommendations were
considered by the review team and, where appropriate, incorporated when the
labeling was finalized.

20. Summary of Controlled Substances Staff Review

A review of this application by James Tolliver, PhD, of the Controlled Substances
Staff, was completed on August 25, 2021.

Among the key conclusions and recommendations in his review are the following.

e As a product containing sodium oxybate, FT218 will, once approved, be in
Schedule Il of the Controlled Substances Act.

e The incidence of adverse events possibly indicative of an abuse potential
was low in clinical trials of FT218.
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e Lumryz should be distributed under a Risk Evaluation and Mitigation
Strategy (REMS).

21. Financial Disclosure Information

Financial disclosure information has submitted for the following studies:
CLFT218-1501, CLFT218-1301, CLFT218-1601, CLFT218-1602, CLFT218-
1603, CLFT218-1701, CLFT218-1801, CLFT218-1901, and CLFT218-1903.

21.1 Components Of Certification

21.1.1 Certification Pertinent To Investigators/Sub-Investigators Who Declared
That They Did Not Have Any Relevant Financial Interests (FDA Form
3454)

The applicant has supplied a list of all such principal investigators and sub-
investigators who were involved in these studies. In regard to this list the
applicant has:

o Certified that it has not entered into any financial agreement with the clinical
investigators listed in the application, whereby the compensation to the
investigator could be affected by the outcome of the study in which the
investigator was a participant, as defined by 21 CFR 54.2 (a)

e Certified that each listed clinical investigator is required to disclose to the
applicant whether the investigator had a proprietary interest in this product or
a significant equity in the applicant as defined in 21 CFR 54.2 (b) did not
disclose any such arrangements

e Certified that no listed investigator was the recipient of significant payments of
other sorts as defined in 21 CFR 54.2 (f).

21.2 Reviewer’'s Comments

It appears unlikely that the financial arrangements disclosed above introduced
significant bias into the results of any of the clinical studies that were submitted
with this application.

22. Site Inspection Report

At an internal meeting held on February 9, 2021, it was concluded that an
inspection of study sites participating in the clinical efficacy and safety study
CLFT218-1501 was not necessary

The Office of Study Integrity and Surveillance (OSIS) conducted a remote record
review of the analytical part of Study PKFT218-1801; an onsite inspection was
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not possible on account of the Covid-19 pandemic. After the submission of
additional documents by the company conducting the bioanalyses, the reviewer,
Makini Cobourne-Duval, PhD, concluded that deficiencies noted in the initial
study inspection did not have an impact on the reliability of the study results.

23. Division Of Pediatric And Maternal Health Memorandum

A memorandum was completed by Denise J Pica-Branco of the Division of
Pediatric and Maternal Health (DPMH) on October 6, 2021. This memorandum
followed a request from this Division, which, in turn, followed a request from the
505(b)(2) Committee, and was connected primarily with the text of the proposed
Prescribing Information for FT218.

Among the comments made in this memorandum were the following:

e This applicant was granted Orphan Drug Designation for Sodium Oxybate
Extended-Release for Oral Suspension (FT218) for the treatment of
narcolepsy on January 8, 2018. Thus, the Pediatric Research Equity Act
(PREA) is not applicable to this product.

e This applicant is not seeking the approval of Sodium Oxybate Extended-
Release for Oral Suspension (FT218) for the treatment of cataplexy and
excessive daytime sleepiness in narcolepsy in children.

(b) (4)

24. Priority Review Request

24.1 Priority Review Request

The original submission of this application was accompanied by a Priority Review
Request.

In this Priority Review Request, the applicant had asserted that a once-nightly
regimen of FT218 if approved, would provide a significant improvement in the
safety and effectiveness of the treatment of cataplexy and excessive daytime
sleepiness in narcolepsy compared to currently available therapies including the
currently approved twice nightly formulations of Xywav and Xyrem. The main
reasons for this assertion are the following:
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e A once-nightly regimen allows patients and their spouses/partners to avoid
the anxiety and disruption related to waking for a second nightly dose.

e A once-nightly regimen improves compliance and thus the efficacy of
Lumryz and the quality of life of patients.

e The need to awaken to take the second dose of an oxybate formulation
increases the risk of adverse events.

24.2 Agency Response

In a filing communication dated February 26, 2021, the Agency granted this
application a Standard Review, rather than a Priority Review.

25. 505(b)(2) Regulatory-Related Issues

An applicant seeking approval of an NDA submitted pursuant to section 505(b)(2)
of the FD&C Act that relies on one or more listed drugs must submit with its NDA
an appropriate patent certification or statement with respect to certain patents for
such relied-upon listed drugs (see section 505(b)(2)(A) and (B) of the FD&C Act
and 21 CFR 314.50(i)(2)(i)-(iii)). The manner in which this applicant addressed
patents listed in the Orange Book for Xyrem, the listed drug relied upon, have
been the subject of extensive discussion among the staff of the Office of New
Drug Policy, Office of Regulatory Policy, and other Agency staff.

Of particular note, the applicant provided section 505(b)(2)(B) statements to
address the following patents listed in the Orange Book for Xyrem: 7,668,730
('730) patent, 8,731,963 ('963) patent, 8,772,306 ('306) patent, 9,050,302 ('302)
patent, 9,486,426 ('426) patent, 10,213,400 ('400) patent, 10,864,181 ('181)
patent, and 11,253,494 ('494) patent. The Agency’s analysis related to the
applicant’s patent statements is reflected in a memo-to-file dated May 24, 2022,
by Maarika Kimbrell, JD, Director of the Office of New Drug Policy, Office of New
Drugs.

In a letter issued on May 24, 2022, Maarika Kimbrell, JD, Director of the Office of
New Drug Policy, informed the applicant of the Agency’s conclusion that that the
applicant’s proposed section 505(b)(2)(B) statement to address the '963 patent
was inappropriate. The reasons for the Agency’s conclusion are explained in
detail in that letter and the May 24, 2022, memo. The letter also stated that the
applicant must provide an appropriate patent certification under 314.50(i)(1)(i) to
address the '963 patent.

On June 6, 2022, Avadel submitted a “Paragraph IV” patent certification for the
'963 patent. The June 6, 2022, application no longer included a 505(b)(2)(B)
statement to the ‘730 patent. On June 7, 2022, Avadel submitted documentation
“of timely sending and receipt of notice of Paragraph IV certification to the owner
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of the patent and holder of the associated new drug application.” In a submission
dated June 22, 2022, Avadel notified the Agency of patent infringement litigation
filed by Jazz Pharmaceuticals, Inc. (Jazz) with respect to the '963 patent that
“was brought before expiration of 45 days from the date of receipt of Avadel’s
Paragraph IV notice pursuant to Section 505(c)(3)(C) of the Act.” The referenced
patent litigation was filed on May 12, 2021. On June 30, 2022, the Agency
provided clarification to Avadel that the May 12, 2021, patent infringement
litigation did not occur within the 45-day period initiated by the receipt of notice of
Paragraph IV patent certification. Therefore, Jazz’'s May 12, 2021, complaint for
patent infringement with respect to the '963 patent did not give rise to a 30-month
stay of approval of Avadel’'s NDA. The 45-day period described in section
505(c)(3)(C) of the FD&C Act has not yet expired, and this application is only
eligible for a tentative approval at this time. If a patent infringement action is
brought prior to the expiration of 45 days from the later of the date the notice
provided under section 505(b)(3) is received by the patent owner or approved
application holder, this application would be subject to a 30-month stay of
approval, unless other conditions are met.

26. Overall Conclusions

Substantial evidence of the efficacy of FT218 for the treatment of cataplexy and
excessive daytime sleepiness in narcolepsy in adults is provided by the single
efficacy study CLFT218-1501 and through reliance on FDA's finding of safety
and effectiveness for Xyrem, which is approved for the treatment of cataplexy
and excessive daytime sleepiness in adults with narcolepsy based on adequate
and well-controlled efficacy studies. FT218 demonstrated comparable total
exposure to Xyrem for the AUCo-t, AUCo-infinity, and Cmax [all based on
concentrations of gamma-hydroxybutyrate (GHB)]. Because the concentration-
time profiles of GHB for FT218 were different from those for Xyrem, a Phase 3
efficacy study of FT218, CLFT218-1501 was required; these results support the
efficacy of the once nightly dosing regimen.

The adverse event profile of Lumryz is not substantially different from that of the
approved proprietary oxybate products, Xyrem. The other components of the
safety profile of Lumryz do not reveal any data of significant clinical concern.
Thus, the main safety concerns related to the clinical use of Lumryz™, as with
other oxybate products, are the following: central nervous system depression;
and abuse and misuse.

The safety profile of FT218 is acceptable in support of its approval, assuming
that its clinical use will be as recommended in the Prescribing Information and as
set forth under the final Risk Evaluation and Mitigation Strategy (REMS) for that
product.

FT218 has been demonstrated to have comparable total exposure to Xyrem in
Study PKFT218-1801.
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27. Recommendation

| recommend that Lumryz be approved for the treatment of cataplexy and
excessive daytime sleepiness in narcolepsy in adults. However, the 45-day
period described in section 505(c)(3)(C) of the FD&C Act has not yet expired,
and this application is only eligible for a tentative approval at this time.

Ranijit B. Mani, MD
Medical Reviewer
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