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1. REQUEST FOR ORPHAN DESIGNATION

Flamel Ireland Limited (Flamel), in accordance with 21 CFR Part 316, requests Orphan
Drug Designation (ODD) for sodium oxybate extended-release oral suspension (FT218)
for the treatment of cataplexy and excessive daytime sleepiness in narcolepsy. There are
fewer than 200,000 patients diagnosed with narcolepsy in the United States.

Sodium oxybate oral solution (Xyrem® by Jazz Pharmaceuticals, Inc.) is currently
approved for this indication in the US.
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2. SPONSOR INFORMATION

Name and Address of Sponsor

Flamel Ireland Limited

Block 10-1 Blanchardstown Corporate Park
Ballycoolin

Dublin 15

Ireland

Primary Contact Person

Marla Scarola

U.S. Agent for Flamel

Phone: 202.730.4129

E-mail: marla.scarola@weinberggroup.com

Trade and Generic Names of the Drug
Generic name:  Sodium oxybate

Trade name: A trade name for FT218 has not been established at this time by
Flamel. Jazz Pharmaceuticals markets sodium oxybate oral solution as
Xyrem®,

Manufacturing Information

Manufacture of sodium oxybate drug substance is performed by the following cGMP
comoliant Contract Manufacturina Organization (CMO):

(b) (4)

Manufacture of FT218 drug product is performed by the following cGMP compliant
CMO:

(0) (4)
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3. INDICATION FOR WHICH THE DRUG IS BEING
INVESTIGATED

Flamel is investigating FT218 for the treatment of cataplexy and excessive daytime
sleepiness in narcolepsy (i.e., the treatment of narcolepsy).

Narcolepsy is a chronic brain disorder that involves poor control of sleep-wake cycles.
People with narcolepsy experience periods of extreme daytime sleepiness and sudden,
irresistible bouts of sleep that can strike at any time. These “sleep attacks” usually last a
few seconds to several minutes. In addition to daytime sleepiness, other major symptoms
may include cataplexy, vivid dream-like images or hallucinations, as well as total
paralysis just before falling asleep or just after waking-up. Most individuals also
experience disturbed nocturnal sleep, i.e. poor sleep quality that can involve frequent
waking during nighttime sleep, a short latency to REM sleep, and other sleep disorders
(NINDS 2016).
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4, SCIENTIFIC RATIONALE FOR THE USE OF SODIUM
OXYBATE FOR THIS INDICATION

Although the mechanism of action is not well understood, the effectiveness of sodium
oxybate for treating cataplexy and excessive daytime sleepiness in narcolepsy is well-
demonstrated. A review and meta-analysis by Alshaikh et al. (2012) encompassing six
randomized, placebo-controlled clinical studies that were reported between 1989 and
2006 showed effectiveness compared to placebo in:

e Reducing weekly cataplexy (-8.46; 95% CI = -15.27, -1.64);
e Reducing sleep attacks (-12.65; 95% CI = -17.72, -1.59);

e Improving performance on the Maintenance of Wakefulness Test (5.18; 95%
Cl =259, 7.78), and

e Improving Clinical Global Impression (2.42; 95% CI = 1.77, 3.32).

As indicated in Section 7, the FDA has approved sodium oxybate (Xyrem®) for use in the
treatment of cataplexy and excessive daytime sleepiness in narcolepsy. Further, both the
American Academy of Sleep Medicine and the European Federation of Neurological
Sciences recommend sodium oxybate as first-line therapy for cataplexy, excessive
daytime sleepiness, and disturbed nocturnal sleep in narcolepsy (Swick 2015).
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5. SUPERIORITY OVER A SIMILAR ALREADY-APPROVED
SODIUM OXYBATE PRODUCT WITH ORPHAN DRUG
STATUS

FT218 provides a major contribution to patient care over the approved marketed product,
Xyrem® (NDA 021196).

Xyrem® has a short half-life (0.5 to 1 hour) and a duration of action of only 2 to 4 hours
necessitating twice-nightly dosing in order to achieve 6 to 8 hours of nighttime sleep
(Mignot 2012). Patients who consume a dose at bedtime are required to awaken and take
another dose in the middle of the night. Current labeling for Xyrem® states that patients
may need to set an alarm to awaken for the second dose. If the window for the second
dose (2.5 to 4 hours after the first dose) is missed, patients are instructed to skip the
second dose because of the potential negative effects on functioning/alertness the
following day.

FT218 is a one-dose sustained release formulation of sodium oxybate that obviates the
need for awakening during the night to take a second dose. Comparison of blood levels
from sodium oxybate achieved with a single 4.5 g dose of FT218 and split 2.25 g doses
of Xyrem® (Figure 1) demonstrate the ability of the FT218 formulation to maintain
therapeutic blood levels of the drug longer than a single dose of Xyrem®. Further, FT218
shows elimination of plasma levels at the end of the night similar to that achieved with
Xyrem® taken twice, indicating that carryover sedation is unlikely to exceed that of the
currently marketed product.
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Figure 1: Mean Plasma Sodium Oxybate Concentrations (pg/mL) — Time
Profiles after a Single Oral Administration of 4.5 g of F1218 or Two
2.25 g Administrations of Xyrem®

60

- W
o =)

Concentration (pg/mL)
3

10

0 2 4 6 8 10 12
Time (h)
—@=FT218 (N=12) —@— Xyrem (N=12)

Although the reduction of twice per night dosing to a single dose does not represent a
large magnitude change in the number of doses/day, it represents a substantive
improvement in patient care. Individuals suffering from fragmented sleep and an overall
sleep deficit consider the elimination of the need to carefully time and wake up for a
second nighttime dose to be a substantial advancement in therapy. In a survey of 1,350
individuals impacted by narcolepsy, the results of which were distributed at the
September 24, 2013 FDA Meeting on Drug Development for Narcolepsy, responses to a
question about an ideal therapy included, “a drug that would provide consistent and
adequate control of the daytime sleepiness without the hard crash and one that would
require one dose taken at bedtime resulting in 8 hours of restorative sleep” (Unite
Narcolepsy 2013). Eliminating this second dose also increases the likelihood that
patients will achieve a full 6-8 hours of restorative sleep.

The need to set an alarm for a second nighttime dose also disrupts the sleep of roommates
and partners who share a bedroom with an affected individual. For patients aged 16-18
years, a parent or caregiver may be adversely impacted by the need for nighttime dosing
and burdened by concern that the patient will not reliably awaken.
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Other Advantages of Once per Night Dosing with FT218

In addition to eliminating the obvious disadvantages of: 1) needing to disrupt sleep in
order to take a drug that promotes sleep, or 2) the potential for decreased efficacy if the
second dose is missed, FT218 may provide other contributions to patient care.

For example, administration of a second nightly dose of Xyrem® presents safety risks.
The instructions for use direct patients to measure out both nightly doses prior to bedtime
and place the second dose near the bed for consumption 2.5 to 4 hours after the first dose.
Although a container with child-resistant cap is provided for the second dose, there is the
potential for consumption of the product left on a bedside table by a child while the
parent is sleeping - if the child-resistant container is not used — or deliberate misuse by
another person in the household. Further, because of the rapid onset of effects,
individuals are at risk of falls or other accidental injuries if the second dose is not
consumed in bed (as is recommended in the label instructions). Lastly, the packaging of
product in individual premeasured single-dose sachets lessens and may even eliminate
the risk of accidental measurement errors in nightly dose preparations.

Potential Impact on Diversion

Sodium oxybate has a history of illicit use as the “date-rape drug.” This substance has
been added to a target’s drink without his/her knowledge in order to incapacitate the
individual. In addition to standard precautions to limit access, FT218 will be provided as
white granules as opposed to Xyrem® which is a clear to slightly opalescent oral solution.
The appearance and mouth feel of the white granules could alert the target of the misuse
that a substance has been added to his/her drink.
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6. MEDICAL PLAUSIBILITY OF THE POPULATION
CHOSEN

Not applicable. Sodium oxybate is intended for all patients with cataplexy and excessive
daytime sleepiness due to narcolepsy.

10
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7. REGULATORY STATUS AND MARKETING HISTORY OF
SODIUM OXYBATE
FT218

FT218 is currently being tested under IND 126,321 for the treatment of cataplexy and
excessive daytime sleepiness in narcolepsy. It is not approved or marketed in_any
country including the US for any indication. No adverse regulatory actions have been
taken against FT218 in any country.

Xyrem® (Jazz Pharmaceuticals)

US History

Xyrem® was approved for marketing in the US for the treatment of cataplexy associated
with narcolepsy on July 17, 2002 (NDA 021196). The indication was expanded on
November 18, 2005 to include the treatment of excessive daytime sleepiness in patients
with narcolepsy (NDA 021196; Supplement 005).

Xyrem® has orphan drug status in the US for the treatment of narcolepsy (FDA 2016a).

A Pediatric Written Request has been issued for sodium oxybate in narcolepsy with
cataplexy (FDA 2016b).

Rest of World History

Xyrem® is approved for cataplexy and excessive daytime sleepiness in narcolepsy in the
European Union, Norway, Switzerland, and Canada (ADIS R&D 2015).

Xyrem® has orphan drug status for treatment of narcolepsy in the European Union (EMA
2010).

Sodium oxybate is approved under the trade name Alcover® in Italy and Austria for use
in alcohol withdrawal syndrome (Busardo et al. 2015).

Flamel is not aware of any adverse regulatory actions that have been taken against
Xyrem® in any country.

11
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8. SUBSTANTIATION OF ORPHAN STATUS

The National Organization for Rare Diseases reports that narcolepsy affects
approximately 1 in 2,000 in the general population (NORD 2016).

The most recent published estimate of prevalence used data from King County in
Washington state (Longstreth et al. 2009) The overall prevalence per 100,000 for
physician-diagnosed narcolepsy with or without cataplexy was 30.6 (95% ClI: 27.6, 33.5).
For narcolepsy with cataplexy, the prevalence was 21.8 (95% CI: 18.8, 24.8) per 100,000.
A similar study conducted in Olmsted County in Minnesota that attempted to identify all
residents with a diagnosis of narcolepsy with cataplexy from 1960 to 1989 estimated a
prevalence of 36 per 1000 (95% CI: 25, 50; Silber et al. 2002).

All of the above estimates indicate a prevalence of less than 200,000 in the US.

12
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5.3 Exclusivity Claim

Avadel CNS Pharmaceuticals, LLC (Avadel) hereby claims three (3) years of New Clinical
Investigation (NCI) exclusivity under 21 CFR 314.108(b)(4) from the date of approval of this
NDA for sodium oxybate for extended-release oral suspension (FT218). Additionally, Avadel
hereby claims seven (7) years of orphan drug exclusivity based on its demonstration of clinical

superiority for purposes of orphan drug exclusive approval pursuant to 21 USC 360cc(c) and
21 CFR 316.34(c).

These claims for exclusivity are based upon the below information.

531 New Clinical Investigation

In support of this NDA, Avadel has conducted a new clinical investigation which meets the
definition as provided in 21 CFR 314.108(a). Avadel' completed a Phase 3 efficacy and safety
study: CLFT218-1501. The results of this investigation have not been relied on by the FDA to
demonstrate substantial evidence of effectiveness of a previously approved drug product for any
indication, or of safety for a new patient population, and do not duplicate the results of another
investigation that was relied on by the Agency to demonstrate the effectiveness or safety in a
new patient population of a previously approved drug product.

5.3.2 Orphan Drug Exclusivity

On January 8, 2018, Avadel was granted orphan drug designation for sodium oxybate for
extended-release oral suspension for treatment of narcolepsy (DRU-2016-5302). The
designation was granted based on the plausible hypothesis that FT218 may be clinically superior
to the same drug(s) already approved for the same indication. In this submission, Avadel hereby
provides its demonstration of clinical superiority for purposes of orphan drug exclusive approval
pursuant to 21 USC 360cc(c) and 21 CFR 316.34(c). Avadel argues that the once-nightly dosing
regimen of FT218 provides a significant therapeutic advantage over and above the currently
approved twice-nightly formulations of sodium oxybate by providing both greater safety and a
major contribution to patient care (MC-to-PC).

Sodium oxybate is approved in the United States (U.S.) as Xyrem® (sodium oxybate) oral
solution (NDA 021196) and Xywav® (calcium, magnesium, potassium, and sodium oxybates)
oral solution (NDA 212690) for the treatment of cataplexy or excessive daytime sleepiness
(EDS) in patients 7 years of age and older with narcolepsy. The primary difference between
these products is that Xyrem® bears a warning regarding use in patients sensitive to high sodium
intake due to its salt content and Xywav® does not bear this warning. However, both currently
approved sodium oxybate formulations require a twice-nightly dosing regimen, once at bedtime
and once again 2.5-4 hours later in the middle of the night. This twice-nightly dosing regimen
disrupts continuous sleep, can result in poor compliance (which can lead to worsening efficacy
and quality of life), is associated with additional adverse events (AEs) in the middle of the night,
(both resulting from waking up from a deep sleep state and from causing a second, high Cmax),

! Please note that the Sponsor of the study, Flamel Ireland Limited dba Avadel Ireland, and the applicant named in
this filing, Avadel CNS Pharmaceuticals, LLC, are both wholly owned subsidiaries of Avadel Pharmaceuticals plc.
Please see Certification of Affiliation in Appendix 1.
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and 1s highly inconvenient for both patients and their partners or roommates who may also
experience disrupted sleep.

FT218 is a once-nightly extended-release formulation of sodium oxybate that obviates the need
for awakening during the night to take a second dose. Comparison of blood levels from sodium
oxybate achieved with a single 6 g dose of FT218 and split 3 g doses of Xyrem® (Figure 1)
demonstrate that once-nightly FT218 has equivalent exposure to twice-nightly Xyrem® with
similar morning plasma levels (Csn) and variability to twice-nightly Xyrem®.

Figure 1: Mean Plasma GHB Concentration (ng/mL) — Time Profiles after a Single
Oral Administration of 6 g of FT218 or Two 3 g Administrations of Xyrem®
Administered 4 Hours Apart

Source: Figure 14.2.2.1 PKFT218-1801
Error bars indicate standard error.
Treatment B is shifted to the right for ease of reading.

The efficacy of FT218 in the treatment of EDS and cataplexy associated with narcolepsy was
evaluated in a Phase 3 study conducted under Special Protocol Assessment (SPA) Agreement
(CLFT218-1501, the REST-ON study). All three FT218 doses tested (9 g, 7.5 g, and 6 g)
showed significant improvement compared to placebo on the three co-primary endpoints of
Maintenance of Wakefulness Test (MWT), Clinical Global Impression-Improvement (CGI-I),
and mean change in weekly cataplexy attacks, results which are consistent with the known
efficacy of twice-nightly sodium oxybate. FT218 obviates the need for middle-of-the-night
awakening for a second nightly dose and eliminates the second, high Cmax, which results in both
greater safety through a reduction in significant adverse effects, and a major contribution to
patient care through improved convenience, compliance, and quality of life.
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5.3.2.1 Risk of Nocturnal Falls and Other Adverse Events Associated with Second Dose

Administration of a second nightly dose of sodium oxybate presents potential safety risks. First,
forcibly waking up from a sodium oxybate-induced deep sleep poses additional safety risks as
one may get out of bed, ambulate, and fall with subsequent injury resulting from a drug-induced
groggy or stuporous state. Secondly, because of the rapid onset of effects, individuals are at risk
of falls or other accidental injuries if the second dose is not consumed in bed (as is recommended
in the label instructions). This risk was acknowledged by the FDA in a 2013 review of the
Xyrem® post-marketing data and was addressed by revision to the labeling language to address
the risk of nocturnal falls. The label was updated to specify that patients should remain in bed
following ingestion of the second dose; the prior version of the label already included these
instructions with respect to the first dose.

The FDA Adverse Event Reporting System (FAERS) database was searched for Xyrem®
(sodium oxybate) to retrieve cases in which a patient fell after the second dose of Xyrem®. For
the time period from January 1, 2003 to June 30, 2020, there were a total of 52,483 Xyrem®
cases in the FAERS database. Through the Freedom of Information Act (FOIA), Avadel
requested MedWatch forms for individual cases related to falls and fracture with event dates
ranging from 2016-2019. All cases requested were determined to be serious, indicated that
Xyrem® was the suspect product and were reported by healthcare professionals. The first Avadel
request for 12 Xyrem® cases was submitted on November 4, 2019. Monthly requests for

12 additional Xyrem® cases were subsequently submitted every month through August 2020 for
a total of 10 requests (120 cases) submitted. The last request was submitted on August 1, 2020.

The following criteria were used to select cases of potential interest:
1. Xyrem® was the only suspect product.
2. All cases had reported reaction of fall.

3. Most cases had at least one other reported reaction in addition to fall with many including
a fracture or some other type of injury.

4. All cases occurred in the last 5 years (i.e., to ensure that the 2013 labeling revision to
strengthen the language around staying in bed after dosing had been implemented).

Of the 52,483 Xyrem® cases in the FAERS database, 2056 cases included a reported reaction of
fall. Due to the limitation of number of cases that could be requested per month, a total of

120 cases in which a fall was a reported reaction were requested and received. The Initial FDA
Receipt date in FAERS for the 120 cases which Avadel received ranged from March 28, 2016 to
June 30, 2020. Of the 120 cases, there were 14 (11.67%) received in which a patient
experienced a fall after the second dose of Xyrem®. Table 1 includes a summary of the relevant
cases that demonstrated falls in the middle of the night related to the second dose of Xyrem®.
Although this is a relatively small number of cases, falling as a result of the second dose was
integral to a large percent of the cases analyzed and, given the large number of post-marketing
reports, constitutes a serious safety concern that can be avoided with FT218.
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Table 1:

FAERS Cases in which Second Nightly Dose of Xyrem® Resulted in a Fall

Case ID

Narrative from Case Report

15042765

A 62-year-old female fell and broke her wrist after her 2" dose of Xyrem® (sodium oxybate)
from sleepwalking. The patient discontinued Xyrem®. There were no other pre-existing
medical conditions or medications which might have contributed to the events. The nurse
assessed the events of sleepwalking, broke her wrist and fall as related to the use of Xyrem®.

15452509

A 44-year-old female fell and broke three bones in her face after taking her second dose of
4.25 g of Xyrem® (sodium oxybate) for narcolepsy with cataplexy at 7:00 AM which was
before she normally got up. She had gotten out of bed to go to the bathroom and tripped on
some boxes on the way, fell and broke three bones in her face. She was in the hospital for
several days and got stitches. She discontinued taking Xyrem® because of the incident.
Preexisting conditions or medications that might have contributed to the events were
polypharmacy (pain medications) and that she might have taken an extra Xyrem® dose. The
physician assessed the events of three broken bones in her face and fall as related to Xyrem®
use.

15906083

A 61-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy was
dizzy and passed out at 3:00 AM one morning. She reported she lost consciousness when she
passed out. Xyrem® was withdrawn after the incident. A physician assistant stated that the
event of passed out might possibly be related to the use of Xyrem® therapy but was unsure.

12971147

A 55-year-old female taking Xyrem® (sodium oxybate) for narcolepsy experienced sleep
walking after her second dose of Xyrem®, fell and fractured her ankle. Her physician changed
her dose to one dose at bedtime since she was sleep walking after her second dose.

15452474

A 44-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy fell when
she got out of bed in the middle of the night. When she fell, she broke her nose and was taken
to the emergency room. The physician had decreased the patient's dose from 4.5 g twice
nightly to 3.75 g/3 g nightly due to the event.

15906079

A female taking Xyrem® (sodium oxybate) for obstructive sleep apnea frequently fell in the
bathroom or out of bed shortly after taking her second dose of Xyrem®. She stopped taking
Xyrem® after she fell out of bed and broke her collar bone. She now had an inspire device
implanted.

16882434

An 87-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy got up
to go to the bathroom in the middle of the night and her legs got twisted under her and she fell
and broke her arm. She went to the hospital and indicated that it had nothing to do with
Xyrem®. She confirmed Xyrem® stopped her from having cataplexy and continued taking
Xyrem®. A physician medically confirmed the events of legs got twisted under her, fall and
broke an arm but did not feel events were caused by Xyrem®.

17166815

A 52-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy reported
that she had a pretty nasty fall. She went to the bathroom after taking Xyrem®, was out of it
and her husband had to pick her up off the floor. She broke the orbit underneath her eye, had a
concussion and went to the emergency room. The events were medically confirmed by a
physician. Xyrem® was withdrawn due to the events. The physician considered the events of
fall, broke the orbit underneath her eye and concussion to be related to Xyrem®.

17105135

A 60-year-old female taking Xyrem® (sodium oxybate) started 4.5 g Xyrem® twice nightly for
narcolepsy. She fell three times in the night in one month. Following one fall, she hit her face.
It was thought that the patient falls might have been because she got out of bed soon after
taking Xyrem®.
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Table 1:

FAERS Cases in which the Second Nightly Dose of Xyrem® Resulted in a Fall
(Continued)

Case ID

Narrative from Case Report

12498787

A 75-year-old male started taking Xyrem® (sodium oxybate) oral solution at 2.25 g twice
nightly for narcolepsy with cataplexy and then was increased to 3 g twice nightly. He usually
got up in the middle of the night before the second dose of Xyrem® to use the bathroom
however, on one night, he took the second dose, but he did not go back to bed immediately. He
did not quite make it to his bed, fell and hit his shoulder on the way down breaking his clavicle.

12935212

A 62-year-old female patient taking Xyrem® (sodium oxybate) fell in the middle of the night
and broke her ribs and possibly her tibia.

17613007

A 60-year-old female taking Xyrem® (sodium oxybate) for narcolepsy reported she fell
overnight because she had neuropathy in her feet. She further reported that she used to fall
during the day because she had chronic immune demyelinating polyneuropathy. She had taken
her medication and got up to use the restroom and she was not clear headed. She indicated that
Xyrem® made her “head feel goofy.” She reported that she had missed a couple of doses
because if she did not take the medicine right when she woke up, she doze back off without
taking it as she still had some effect from the first dose. She considered the events of Xyrem®
makes “head feel goofy” and fell/falls sometimes during the day related to Xyrem®.

17808644

A 24-year-old female taking Xyrem® (sodium oxybate) for narcolepsy took her first dose at
10:00 PM one evening and then reported she had an accident after her second Xyrem® dose at
1:45 AM. Sometime between 6:00-6:30 AM, she got up to go to bathroom, was dizzy and
holding onto the bathroom counter and passed out. She reported that she fell and broke both
bones in her right leg. She assessed the event of broke both bones in her right leg, fell, dizzy
and passed out to be related to Xyrem®. Xyrem® was withdrawn for the event of passed out.

17887464

A 66-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy reported
her balance was bad, that she fell down a flight of stairs and more than once fell off the toilet
when she went to get up to go to the bathroom. She also reported that she had “blood on the
brain,” dislocated her shoulder and had a cut on her foot. Due to these events, she would only
take one dose of Xyrem® per night. She reported she fell off the toilet because she fell asleep
on the toilet. On two occasions, she thought she was sitting on the toilet but was sitting on the
tub and fell into the tub. She fell off the toilet too many times to count. Once she fell and
broke the shower doors and another time, she moved the whole toilet when she fell off. The
patient once could not find her way out of the bedroom and ended up in the closet. She wears
depends now due to not knowing she was going to the bathroom while she was asleep. Xyrem®
dose was decreased due to the events.

In the real-world study mentioned above, Side Effects and Safety was the second highest
conversation volume among Second Dose conversation themes after Quality of Life and was the
most negative in regard to patient sentiment across all discussions. The context topic of
“Falling” was mentioned six times within Side Effects and Safety. These articles with mentions
of falling included three in which Xyrem® patients fell and suffered from physical injury, and
three in which patients almost fell. One patient reported while using the restroom before taking
his/her second dose, he/she fell asleep and hit his/her eyebrow on the granite bathroom counter,
leading to stitches and scarring. Another article reported that a Xyrem® patient had lacerated
both his/her chin and eyebrow when getting up in the middle of the night. The third case was
from a Xyrem® patient who tried to stay awake after taking a dose of Xyrem®, went to the
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kitchen at 2:00 AM, fell and lacerated his/her forehead, and never realized it until he/she woke
up again several hours later with his/her pillows covered in blood. Additionally, other patients
did not fall but almost fell. One said, “before the second dose | had to pee and felt dizzy
walking, I had my friend walk with me.” Another said, “a couple of times 1’ve had close calls
with falling over and catching myself before I hit my head on something.” The last said, “when |
got out of bed, I had to hold on to everything possible so I didn’t fall because | was soooo dizzy.”
Additionally, another patient in this study did not mention falling but, when describing the
second dose, stated, “if you’ve ever been wonky and confused after anesthesia, that’s pretty
much what it can feel like waking up for that second dose.”

The data and safety reports above clearly demonstrate that Xyrem® patients continue to suffer
from significant adverse events related to having to wake up to take the requisite second dose.

In addition, a meta-analysis of six studies conducted to assess the pharmacokinetics of FT218 in
healthy volunteers found that, in general, known adverse events associated with sodium oxybate
(i.e., neurological and gastrointestinal) occurred close to Tmax, around the Cmax period
(approximately 1.5-2.0 hours after dosing) (Seiden et al. 2020). Across all doses of FT218,
approximately 70% of AEs occurred around Cmax. The most frequent system organ class (SOC)
for AEs around Cmax for FT218 were nervous system disorders followed by gastrointestinal
disorders, which are the most common AEs associated with twice-nightly sodium oxybate.
Since it appears that the AEs were related to Cmax and FT218 has only one Cmax compared to
twice-nightly sodium oxybate, FT218 is expected to have more favorable safety profile
compared to twice-nightly dosing by avoiding a second Cmax and the types of AEs described
above. It was also demonstrated that there is a correlative relationship between Cmax and
incidence of nausea and vomiting with twice-nightly sodium oxybate (Chen et al. presented at
World Sleep 2019). In two relative bioavailability studies comparing FT218 to EU-sourced
Xyrem®, FT218 had a Cmax that was below bioequivalence criteria compared to twice-nightly
sodium oxybate. In a bioequivalence study comparing FT218 to U.S.-sourced Xyrem®, Cmax Was
within bioequivalence criteria. Based on this and the single Cmax, FT218 should have a lower
incidence of adverse events compared to twice nightly sodium oxybate.

Comparing rates of adverse events from the REST-ON study to prior data from twice-nightly
sodium oxybate pivotal trials, these PK differences appear to translate clinically with FT218
having lower rates of well-known sodium oxybate adverse events compared to twice-nightly
sodium oxybate. Inthe REST-ON study, well-established sodium oxybate-associated AEs such
as nausea, dizziness, vomiting, somnolence, and tremor occurred at low rates across each dose of
FT218. Rates of these adverse reactions appeared to occur at lower rates than seen with twice-
nightly sodium oxybate (see Table 2).

The incidence of nausea as an AE occurred in approximately 8% at FT218 4.5 9, 9% at 6 g,

8% at 7.5 g, and 4% at 9 g, and as an adverse reaction occurred at approximately 6% at the 4.5 g
dose, 8% at 6 g, 7% at the 7.5 g dose, and 1% at the 9 g dose. In one Xyrem® study, nausea
occurred at 15% at 6 g and 34% at 9 g, while another study reported nausea in 12% at 4.5 g, 16%
at 6 g, and 27% at 9 g; a third trial reported nausea in 22% of subjects on the 9 g dose

(U.S. Xyrem® Multicenter Study Group 2002; Xyrem® International Study Group 2005; Black
and Houghton 2006). Nausea as an adverse reaction was reported in the Xyrem® label at 8%
with Xyrem® 4.5 g, 13% at 6 g, and 20% at 9 g (Xyrem® Prescribing Information 2020).
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Similarly, AEs of vomiting occurred in approximately 4% of subjects with FT218 4.5 g, 5% at

6 g,8% at7.5¢g,and 9% at 9 g, while adverse reactions of vomiting occurred in 3% at 4.5 g, 3%
at 6 g, 6% at 7.5 g, and 5% at 9 g. Published pivotal studies with Xyrem® demonstrated
vomiting in 6% at 6 g and 11% at 9 g in one study and 13% at 9 g in another study (U.S. Xyrem®
Multicenter Study Group 2002; Black and Houghton 2006), while the Xyrem® label lists
vomiting as an adverse reaction at 2% with 4.5 g, 4% with 6 g, and 11% with 9 g (Xyrem®
Prescribing Information 2020).

A similar pattern was seen with dizziness, as rates with FT218 as an AE were 6% at 4.5 g, 4% at
6 g, 6% at 7.5 g, and 9% at 9 g. With Xyrem®, dizziness occurred as an AE in 30% of subjects at
6 g and 34% at 9 g in one study, 12% at 4.5 g, 16% at 6 g, and 24% at 9 g in another study, and
7% at 9 g in a third study (U.S. Xyrem® Multicenter Study Group 2002; Xyrem® International
Study Group 2005; Black and Houghton 2006). Dizziness as an adverse reaction occurred in 6%
of subjects at FT218 4.5 g, 4% at6 g, 6% at 7.5 g, and 5% at 9 g, compared to 9% at 4.5 g, 11%
at 6 g, and 15% at 9.0 g with Xyrem®, according to the label (Xyrem® Prescribing Information
2020). Somnolence and tremor also occurred at lower rates than with published pivotal trials of
Xyrem® as well as the Xyrem® label for both AEs and adverse reactions.

AE:s of feeling drunk only occurred in one subject on FT218 at the 4.5 g dose level. This Preferred
Term (PT) would likely capture AEs of feeling “hungover” from the study drug the next morning.
Per the Xyrem® label, this occurred as an adverse reaction in 3% of patients on the 9 g dose (Xyrem
Prescribing Information 2020). Other important labeled AEs with Xyrem®, such as disturbance of
attention and disorientation, occurred in zero to one patient with FT218, well lower than the
frequencies seen with Xyrem®.

®

Table 2: Cross-Study Comparison of Safety Profiles of Xyrem® and FT218
FT218 Xyrem®
Adverse Reaction/Event
45¢ | 649 ‘ 7549 | 99¢g 45¢ 69 9¢g

Nausea (adverse event)
CLFT218-1501 (REST-ON) 8% 9% 8% 4% - - -
;(ggczam‘@ Multicenter Study Group i i i i i 15% 349
;(ggggn@) Multicenter Study Group i i i ) 12% 16% 27%
Black and Houghton 2006 - - - - - 22% -
Nausea (adverse reaction)
CLFT218-1501 (REST-ON) 6% 8% 7% 1% - - -
Xyrem® Label - - - - 8% 14% 20%
Vomiting (adverse event)
CLFT218-1501 (REST-ON) 4% 5% 8% 9% - - -
g(ggzem‘@ Multicenter Study Group i i i i i 6% 1%
Black and Houghton 2006 - - - - - - 13%
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Table 2: Cross-Study Comparison of Safety Profiles of Xyrem® and FT218
(Continued)

FT218 Xyrem®
459 | 69 | 759 | 9g 45 6g 9g

Adverse Reaction/Event

Vomiting (adverse reaction)
CLFT218-1501 (REST-ON) 3% 3% 6% 5% - - -

Xyrem® Label - - - - 2% 4% 11%
Dizziness (adverse event)
CLFT218-1501 (REST-ON) 6% 4% 6% 9% - - -

Xyrem® Multicenter Study Group 0 0
2002 - - - - - 30% 34%

Xyrem® Multicenter Study Group 0 0 0
20052 - - - - 12% 16% 24%

Black and Houghton 2006 - - - - - - 7%
Dizziness (adverse reaction)
CLFT218-1501 (REST-ON) 6% 4% 6% 5% - - -
Xyrem® Label - - - - 9% 11% 15%
Somnolence (adverse reaction)
CLFT218-1501 (REST-ON) 0% 1% 2% 4% - - -
Xyrem® Label - - - - 1% 3% 8%
Tremor (adverse reaction)
CLFT218-1501 (REST-ON) 1% 1% 1% 1% - - -
Xyrem® Label - - - - 0% 2% 5%
Feeling “drunk” (adverse event)
CLFT218-1501 (REST-ON) 1% 0% 0% 0% - - -
Xyrem® Label - - - - 0% <1% 3%

This was also evident in the real-world study capturing Xyrem® patient topics and sentiments.
“Nausea” and “Vomiting” were context topics within Side Effects and Safety that were driven by
patient stories about feeling either nauseous or vomiting after taking the Second Dose, which has
a higher Cmax than the first dose. One Xyrem® patient noted that he/she stopped taking Xyrem®
due to vomiting and being physically unable to take his/her second dose. Another stated,
“Usually after my second dose I wake up feeling like I’'m going to throw up. Last night was the
first night I actually did.”

5.3.2.2  Patient Experience and Perception of Second Dose

Individuals suffering from fragmented sleep and an overall sleep deficit consider the elimination of
the need to carefully time and wake up for a second nighttime dose to be a substantial advancement
in therapy. In a survey of 1350 individuals impacted by narcolepsy, the results of which were
distributed at the September 24, 2013 FDA Meeting on Drug Development for Narcolepsy,
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responses to a question about an ideal therapy included, “a drug that would provide consistent and
adequate control of the daytime sleepiness without the hard crash and one that would require one
dose taken at bedtime resulting in 8 hours of restorative sleep” (Unite Narcolepsy 2013).

Twice-nightly sodium oxybate has a short half-life (0.5-1 hour) and a duration of action of only
2-4 hours, necessitating twice-nightly dosing in order to achieve 6-8 hours of nighttime sleep
(Mignot 2012). Patients who consume a dose at bedtime are required to awaken and take
another dose in the middle of the night. Current labeling for twice-nightly sodium oxybate states
that patients may need to set an alarm to awaken for the second dose. If the window for the
second dose (2.5-4 hours after the first dose) is missed, patients are instructed to skip the second
dose because of the potential substantial negative effects of a late second dose on
functioning/alertness the following day.

Avadel conducted a study to gain insight on the experiences and the scale of impacts to patients
and caregivers specifically tied to the second requisite nightly Xyrem® dose (Second Dose).
Publicly available digital Xyrem® and narcoleptic-related data from an approximately two-year
period (September 1, 2017 to October 15, 2019) was collected from both Clearnet (accessible by
the public through standard browsers, such as Chrome) and Dark Web sources, including blogs,
forums, message boards, social media outlets, OpenFDA, and more. These data were processed
and analyzed with industry and academia-accepted techniques, including, but not limited to,
Latent Dirichlet Allocation (LDA) and advanced propriety algorithms. Publicly available,
U.S.-based English and Spanish language digital conversation data with mentions of narcolepsy
and Xyrem® resulted in a total of 231,873 articles. After a secondary data-cleansing phase to
ensure quality insights conducive to a high standard of data science and analytics, a total of
102,852 relevant articles were identified within the narcolepsy landscape. From within this
dataset of 102,852 articles, 259 articles with consumers specifically discussing the Second Dose
were identified. A data collection limited and targeted in scope within forum media, where the
majority of Second Dose articles had originally been identified, was also completed from the
period of January 1, 2017 to August 30, 2017, resulting in 33 additional Second Dose articles
being identified. These two Second Dose datasets made available a total of 292 consumer
Second Dose articles for full analysis. The Second Dose discussion dataset was categorized into
three primary conversation themes: Side Effects and Safety, Quality of Life, and Misuse and
Abuse. “Trouble Waking up for Second Dose” was the most voluminous topic among Quality of
Life conversation (Figure 2). In these discussions, patients expressed how difficult it was for
them to wake up in time for the Second Dose, often noting the use of specialized alarms and
lights needed to make sure they had the best chance of waking up. “Missing Second Dose” was
the second most voluminous topic, with mentions of times where consumers did not wake up and
missed their second dose completely. Table 3 shows examples of patients’ and partners’
comments on the difficulty of taking the second dose and consequences that result from not
taking it. There were additional comments on this topic, but not all were included due to
redundancy. Many of these patients noted that their narcolepsy symptoms felt worse the next
day after missing their second dose. In all of the studies demonstrating the efficacy of Xyrem®
on cataplexy and EDS in narcolepsy, patients took both nightly doses, but in the real-world
setting, many patients are non-compliant with the second dose of Xyrem®, which is likely to
result in decreased efficacy and a poorer quality of life. By eliminating the middle-of-the-night
dosing, FT218 avoids this problem and the associated consequences of missing the second dose.
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Figure 2: Volume and Types of Quality of Life Issues Associated with Second Nightly
Dose of Xyrem®

Second Dose Articles - Quality of Life Topic Volume

Trouble Waking up for Second Dose _ U
Missing Second Dose _ 26

Trouble Sleeping after Second Dose 15

Waiting to Take Second Dose 11

Dosage Adjustments _ 11

Disturbing Partner 9

Personal Experience -
Having to Wake for Second Dose - 6
5

Trouble Sleeping

Anxiety - 4
0

Volume

Table 3: Examples of Xyrem® Patients Issues Due to a Second Nightly Dose

“I struggle immensely with waking up to take a second dose and am at the point where I only take the
first one and don’t bother preparing the second”

“I slept through my 3:30 am dose and woke up at 5:00 am, unable to dose again since work started in
four hours”

“I’m now on the fourth night in a row where I’ve missed my second dose. Basically I'm turning off
my phone alarm without taking the dose. I’'m not consciously making this choice and have absolutely
no memory of doing so.”

“I often sleep through my alarm for the second dose. It knocks me out for a solid 5 hours which is
great because I haven’t slept that well in a very long time, but I can’t seem to get myself up to take the
second dose. I end up waking about five hours after dose one with not enough time to take the second
dose and be able to get up when I need to in the morning.”

“At least once a week I sleepily snooze or turn off my alarm to take my second dose without
consciously realizing it went off. By the time I naturally wake up it’s far too late to take it and be
awake for work, but way too early to get up and get ready.”

“I sleep through 9 alarms (much to the chagrin of my husband) including a vibrating wristwatch and
my cell phone alarm. Last night, my husband got home from work shortly before my dose, and tried
waking me up for it after I slept through my alarms”

“So today’s gonna suck either slept through my Xyrem® alarm or never set it last night. Either way, I
can't take my second dose, it’s too close to when I need to be up and too far from my first dose. I'm
gonna be a zombie, but, I have to power through.”

“Sounds promising (response to a once-nightly sodium oxybate). Can’t wait! I still struggle to wake
up half the time for my second dose of Xyrem® when then leaves me waking up wide awake from the
rebound an awkward 2-3 hours before my alarm.”




1.3. Administrative Information

Table 3: Examples of Xyrem® Patients Issues Due to a Second Nightly Dose
(Continued)

“| started sleeping thru my second dose alarm, missing it, and waking up at awkward hours where |
couldn't take my second dose in time to get up for work”

“The hardest part of Xyrem® for me is waking up after 4-5 hours and not knowing how the hell |
managed to miss my second dose, and knowing that it's too late to try. This is the worst.”

“I’m fairly convinced that I’m going to have to incorporate a jump starter and testicular electrodes into
my alarm to guarantee waking up for my second dose some nights.”

“I am having a lot of trouble waking up to take my second dose of Xyrem®. Nothing I try seems to
work.”

“Mly girlfriend has narcolepsy and takes Xyrem® which requires her to wake up around 2 am to take a
2" dose. However, lately she has had trouble sleeping through her alarm and missing her second dose
which leaves her tired throughout the day.”

“I was finding it impossible to wake up for my second dose and was extremely groggy in the
mornings.”

“| failed to wake up for my second dose 99% of the time and on the rare times | did wake up for it I’d
feel completely hungover/drunk by the time | got up for work 4-5 hours after it.”

“I’m having the darnedest time waking up for the second dose. It’s not that | don’t wake up from the
pillow alarm clock but | half asleep turn it off every time without taking the meds.”

The need to set an alarm for a second nighttime dose also disrupts the sleep of roommates and
partners who share a bedroom with an affected individual. A parent or caregiver may be
adversely impacted by the need for nighttime dosing and burdened by concern that the patient
will not reliably awaken. The real-world study showed that although most of the Quality of Life
topics were directly linked to patients using Xyrem®, the topic “Disturbing Partner” focused on
the effects that having to wake up in the middle of the night had on patients’ partners. The
discussions with this topic focused primarily on requests for advice from other Xyrem® patients
on how not to wake up their partners when they awakened for the Second Dose, as well as
requests for advice from the disturbed partners themselves. Of the 292 cases reviewed, there
were six (6) instances where patients voiced that their bed partner or roommates were negatively
impacted by their need to set an alarm to wake up for the second dose of Xyrem® or asked for
advice on how to limit the impact on their bed partner. Table 4 describes patient’s or partner’s
direct statements on this topic. Additionally, one patient asked, “As a single person, | wonder
who is possibly going to put up with my 2am Xyrem® alarm?” Within the Quality of Life
conversations that were reviewed as part of this study, the word “partner” had the most mentions
followed by “Family” and “Anxiety” topics (Figure 3). Therefore, not only does waking up in
the middle of the night affect the patient, it also decreases the quality of life of their bedpartner.
A once-nightly formulation of sodium oxybate would eliminate this issue for partners and
caregivers.
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Table 4: Examples of the Second Dose of Xyrem® Negatively Impacting a
Partner/Roommate

“Those of you that take Xyrem® and have significant others: how do take your 2™ dose without making
your bedmate want to kill you?”

“My husband wakes up at the drop of a dime and it has taken years to realize I’'m under the influence
and gently ask if ’'m awake, need the bathroom, a drink, help getting back to bed. His first reaction
used to be anger that I woke him up.”

“I don’t want to wake my fiancé up every night with my alarm. What Xyrem® tips do you have?”

“At this point, the only settings that wake me up at all also wake my roommates (I’m a student living
off-campus with some friends), who are very understanding of the fact that I need to wake up to take
my second dose, but also need their own sleep. 1 feel so bad about potentially waking them up that I’ve
basically stopped trying to take me second dose at all - I just take the first one when I go to bed, which
is helpful but nowhere near as effective as two doses was.”

“My boyfriend has been taking it for a couple years now, and still needs an alarm to wake up for the
second dose... hence I wake up every night around 2-3am. I could sleep through it before, but now
he’ll unconsciously snooze the alarm for long enough to get me up. Plus, he usually sets a “backup” as
well and almost always forgets to turn it off after taking his second dose. I tend to get really pissed off
in my half awake state and have a harder and harder time going back to sleep because of those angry
feelings. I feel bad complaining because I know he was so tired all the time for years, but now I'm
tired all the time and today feels like I’ve hit bottom. I’m trying not to fall asleep at my desk as I write
this.”

Figure 3: Most Common Mentions with the Quality of Life Conversations Reviewed
Reference Topic Number of Mentions
Partner{Wife, Husband, Gidfriend, Boyfriend, Roommate) 32
Family {Parents, Mom/Mother, Dad/Father, Children/Kid) 27
Anxiety 16
Job (Work) 12
Depression Q
Lifestyle Fi
Stress i

5.3.2.3 Risk of Misuse Associated with Second Dose

The twice-nightly sodium oxybate instructions for use direct patients to measure out both nightly
doses prior to bedtime and place the second dose near the bed for consumption 2.5-4 hours after
the first dose. Although a container with child-resistant cap is provided for the second dose,
there is the potential for consumption of the product left on a bedside table by a child while the

14




1.3. Administrative Information

parent is sleeping (if the child-resistant container is not used) or deliberate misuse by another
person in the household. The real-world study that evaluated 292 patient reports associated with
the second dose of Xyrem® identified one report where a Xyrem® patient’s roommate stole their
medication. There were also two reports of patients who took both doses of Xyrem® at bedtime,
not realizing they had already taken their previous dose.

5.3.24 Food Effect

Avadel conducted a food effect study (PKFT218-1603) to assess the effect of food on FT218
administered at 6 g in healthy volunteers. The least squares geometric means ratios for AUCo.¢
and AUCy.inf were 86% for both parameters in the fed vs. fasted state, and the associated 90% CI
for AUCo.¢ was not contained in the standard equivalence limits of 80.0-125.0%, while the
AUC.inf was contained within the standard equivalence limits (79.91-92.62% and 80.01-92.67%,
respectively), meaning the AUC is only slightly decreased by food. The least squares geometric
means ratio for Cinax was 66.74%, with the associated 90% CI lower and upper limit of 58.20%
and 76.54%, corresponding to a more pronounced decrease on Cmax. Based on these results,
there appears to be a greater food effect with Xyrem® than with FT218, as Xyrem®’s AUCo.inf
was 63% in the fed vs. fasted state and Cimax was 41% in the fed compared to the fasted state,
both not being contained in the standard equivalence limits of 80.0-125.0%. The Xywav® label
indicates that administration of Xywav® immediately after a high-fat meal resulted in a mean
reduction in Cmax by 33%, and mean reduction in AUC by 16%. Both the Xyrem® and Xywav®
labels instruct patients to take the first nightly dose at least two hours after eating. In the real-
world study that evaluated 292 patient conversations on the internet, there were some instances
where patients said they ate too close to the time they took Xyrem® and felt it did not work as
well and their symptoms were worse the next day. For example, one patient stated, “My Xyrem®
is up to 50% less effective if I don’t take it on a completely empty stomach.” Given that both
exposure and maximum concentration would be higher if taken shortly after eating with FT218
compared to twice-nightly Xyrem®, FT218’s favorable pharmacokinetic profile, with a reduced
food effect and subsequent impact on blood levels, could also result in greater efficacy and
improved quality of life.

5.3.25 Patient Preference

To evaluate the preference of FT218 compared to twice-nightly sodium oxybate, Avadel
conducted a Discrete Choice Experiment (DCE) to quantitatively characterize the preferred
treatment attributes of narcolepsy patients. A 30-minute web-based survey of n=75 narcolepsy
patients (past and current sodium oxybate users) was designed to characterize and quantify
preferred narcolepsy treatment attributes from the perspective of narcolepsy patients. This study
was reviewed and approved by a U.S. Institutional Review Board. The study also examined the
burden of illness in narcolepsy and patient satisfaction with existing treatments.

The relative preference of treatment attributes was examined via a DCE and a rating exercise. In
the DCE, dosing frequency (once nightly vs. twice nightly) was the single most important
attribute when selecting a narcolepsy treatment (relative attribute importance = 33.2), and degree
of side effects experienced with the medication was found to be the second most important driver
of product choice (relative attribute importance = 24.4) (Figure 4). Patients preferred a once-
nightly product over a similar twice-nightly product overall. The most common reasons for
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overall product preference were lack of need to wake up in the middle of the night to take second
dose (48%), fewer side effects (46%), and ease of taking/handling (32%).

Figure 4: Drivers of Overall Product Choice
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When asked to pick which treatment they are more likely to take exactly as directed and with
which treatment they expect to experience less stress and anxiety, patients also preferred the
once-nightly product. The number of doses for a product was the most important driver of
reduced anxiety/stress (relative attribute importance = 35.5), and once-nightly dosing was
strongly preferred over twice-nightly dosing with a relative preference weight of +92.5. Side
effects related to the medication (relative attribute importance = 23.5) was the second most
important driver of reduced anxiety/stress (Figure 5).
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Figure 5: Drivers of Less Anxiety/Stress
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Patients also rated their preference between two hypothetical narcolepsy product profiles:
Product X, a once-nightly product similar to FT218, and Product Y, a twice-nightly product
similar to Xyrem®. Product X (mean rating=7.5) was consistently preferred over Product Y
(mean rating=4.3) overall, and this mean preference was statistically significant at a of <0.05
(Table 5). Many patients noted that they preferred Product X over Product Y due to its once-
nightly dosing schedule, and therefore, “lower risk of falling because sleep is not interrupted,” or
“it won’t disturb me or my bed partner.” Furthermore, satisfaction with physical safety

(i.e., reduced risk of nighttime falls) was rated significantly higher for Product X vs. Product Y.
Taken together, these results suggest substantial unmet need for a safer treatment that patients
can take once a night, like FT218.
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Table 5: Stated Preference Ratings for Product X and Product Y
Mean Rating*
Attribute
Product X? Product Y?

Overall level of preference 7.5 4.3
Likelihood to take as directed 7.9 5.9
Likelihood to experience 45 5.9
stress/anxiety with taking

! For each product, patients were asked to rate their level of preference overall (measured on a scale of 1-9, where
1=not at all preferred and 9=strongly preferred), likelihood to take the product exactly as directed, and likelihood
to experience anxiety/stress when thinking about the treatment (measured on a scale of 1-9, where 1=least likely
and 9=most likely)

2 The Product X profile contained a safety, efficacy, and administration profile similar to that of FT218, while the
Product Y profile contained a safety, efficacy, and administration profile similar to that of Xyrem®.

Bolded value represents a statistically significant difference between Product X and Product Y profiles shown at a

of <0.05

5.3.2.6 Statements from Stakeholders

To support the request for orphan designation, Avadel collected letters from four Key Opinion
Leaders (KOLs) in the field of narcolepsy describing their experiences with narcolepsy patients
and how they expect a reduction in dosing frequency to impact their patients. The letters speak
to the real-life difficulties that narcolepsy patients encounter when being treated with twice-
nightly sodium oxybate and the expected positive impact that a once-nightly formulation would
offer. The KOL letters are provided in Appendix 2 for Agency consideration.

More recently, Avadel obtained letters of support from two patient advocacy groups, Wake Up
Narcolepsy Inc. and Project Sleep, as well as a patient with narcolepsy and her caregiver. These
letters (provided in Appendix 2) further describe the negative impact of the twice-nightly sodium
oxybate dosage regimen on patients and caregivers as well as the anticipated benefits of a once-
nightly formulation. Avadel also recently obtained letters of support from additional KOLs and
sleep specialists who were investigators in the REST-ON study (provided in Appendix 2).

5.3.2.7  Potential Impact on Diversion

Sodium oxybate has a history of illicit use as a “date-rape drug.” This substance has been added
to a target’s drink without his/her knowledge in order to incapacitate the individual. In addition
to standard precautions to limit access, including through the FT218 Risk Evaluation and
Mitigation Strategy (REMS), FT218 will be provided as white granules as opposed to twice-
nightly sodium oxybate which is a clear to slightly opalescent oral solution. The appearance of
FT218 (cloudy in solution) and gritty consistency in the mouth of the white granules should alert
a target that a substance has been added to his/her drink. Avadel’s Study PKFT218-1601
included questionnaires on taste, grittiness, and similar attributes. FT218 was reported to be
salty and bitter. FT218 was described as gritty by 97% of participants while only 4% described
Xyrem® as gritty. Xyrem® was found to be smooth by 93% of subjects compared to 19% for
FT218.
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5.3.2.8 Impact of Salt Content

Xywav®, a recently approved twice-nightly sodium oxybate formulation, has a lower salt content

than the previously approved formulation of Xyrem®. Avadel acknowledges that FT218 has a
salt content commensurate with that of Xyrem®, ranging from 820-1,641 mg depending on the
dose. According to a recent review (Avidan and Kushida 2020) in which a critical evaluation of
the literature was conducted to examine the relationship between cardiovascular (CV) risk and
sodium intake, narcolepsy, and sodium oxybate exposure, the findings suggested that increased
CV risk is associated with extremes of daily sodium intake, and that narcolepsy is associated
with comorbidities that may increase CV risk in some patients. However, data from studies
regarding sodium oxybate use in patients with narcolepsy have shown a very low frequency of
CV side effects (e.g., hypertension) and no overall association with CV risk. In the absence of
data that specifically address CV risk with sodium oxybate based on its sodium content, the
clinical evidence to date suggests that sodium oxybate treatment does not confer additional CV
risk in patients with narcolepsy. Overall, the documented safety, efficacy, and quality of life
issues related to the second dose of twice-nightly sodium oxybate present a greater risk to
patients than sodium content, and each of these greater risks is significantly improved and
addressed with the once-nightly formulation of FT218.

5.3.2.9 Summary

The once-nightly dosing regimen of FT218 is clinically superior to the currently approved twice-
nightly formulations of Xywav® and Xyrem® and provides a major contribution to patient care
(MC-to-PC). As evidenced by the letters provided in Appendix 2, this view is shared by
prominent clinicians in the field of narcolepsy, patient advocacy groups, and actual patients and
caregivers living with narcolepsy. The option of a narcolepsy treatment with a once-nightly
dosing regimen removes the disruption to sleep and increased risk of adverse events associated
with waking to take a second dose. This risk is evidenced by the strengthening of the Xyrem®
label post-approval to account for the risk of falls when patients do not remain in bed following
the ingestion of their doses. Also, given the correlation between Cmax and adverse events such as
nausea and vomiting, the existence of a second Cmax for the twice-nightly products may increase
the risk of these events as well. Data from the REST-ON study demonstrated that well-known
sodium oxybate-associated adverse events occurred at lower rates with FT218 than seen in
previous Xyrem® pivotal studies. Once-nightly FT218 allows patients and their spouses/partners
to remove the anxiety and disruption related to waking for a second dose each night. Further, the
reported difficulties in waking for a second dose results in many cases of missed doses. This
lack of adherence to the dosing regimen impacts the efficacy and quality of life of the treatment
for the patient. Furthermore, data from the discrete choice experiment conducted in current or
previous twice-nightly sodium oxybate users clearly shows a preference for a once-nightly
sodium oxybate compared to the twice-nightly product.

FT218 offers narcolepsy patients an effective and safe once-nightly alternative to the disruptive
and problematic twice-nightly dosing regimen. In addition to avoiding the potential safety and

quality-of-life issues related to the second dose, FT218 also allows dosing flexibility without a

food effect and obviates the need for an unattended dose of a controlled substance to be left out
on a bedside table risking inadvertent or deliberate misuse. Also, the likelihood of FT218’s use
as an illicit substance to incapacitate an unknowing individual is expected to be lessened based

on feedback on easily detectable taste and mouthfeel of the drug product.
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APPENDIX 1. CERTIFICATION OF AFFILIATION



" Avadel

10 November 2020

Eric Bastings, M.D.

Acting Director, Division of Neurology 1
Food and Drug Administration

Central Document Room

5901-B Ammendale Road

Beltsville, MD 20705-1266

Re:  Certification of Support for Clinical Investigations

To whom it may concern:

Avadel CNS Pharmaceuticals LLC is affiliated with Flamel Ireland Ltd (d/b/a/ Avadel Ireland Ltd)
as members of a consolidated group. Both companies are under the management and are wholly
owned subsidiaries of Avadel Pharmaceuticals plc, a publicly traded company on the NASDAQ
under the ticker symbol AVDL. A list of the subsidiaries of Avadel Pharmaceuticals plc is included
as Exhibit 21.1 of the 2019 Avadel Pharmaceuticals plc 10-K that was filed with the US Securities
Exchange Commission on March 16" of 2020.

Avadel Pharmaceuticals plc and its subsidiaries have provided all of the support for the clinical
investigations essential to the approval of NDA 214755. We believe the FDA should consider the
applicant to have conducted or sponsored the clinical investigations because all of the studies
were performed by and within the Avadel Pharmaceuticals plc family of companies.

Sincerely,

Craig P. Dull, CPA
Assistant Controller

16640 Chesterfield Grove Road, Suite 200 «Chesterfield, MO 63005 « USA
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October 6, 2017

Office of Orphan Products Development
Food & Drug Administration, W0325295
10903 New Hampshire Avenue

Silver Spring, MD 20993-0002

RE: Orphan drug status of once nightly dosing of sodium oxybate

Dear Team:

I would like to pass along my views on the importance of sodium oxybate as a treatment option for
patients with narcolepsy. You are undoubtedly familiar with sodium oxybate which has been FDA
approved for some time as a key option for the management of a variety of symptoms including
excessive daytime sleepiness and cataplexy for patients with narcolepsy. This medication represents a
critical offering on the menu of treatment options. It is not uncommon for patients with narcolepsy, in
part because of insurance preauthorization issues, to have tried a variety of therapeutic agents including
modafinil, armodafinil, and a variety of stimulants before being placed on sodium oxybate. Once on this
medication in my experience as a clinician and clinical research they typically report functioning better
than they had done previously on any of the alternatives.

One major issue though is the twice nightly dosing regimen. This presents a number of significant
challenges. The patients are instructed to set an alarm to awaken them so they can take the second dose
at a designated time partway through the night. This is a tricky process because if the alarm awakens
them out of deep sleep it can trigger a sleep walking or similar non-REM parasomnia behavior.
Sometimes patients will wake up spontaneously and take this second dose but forget to turn off the
alarm. The alarm then can trigger non-REM parasomnia during the second part of the night after the
patient has taken the second dose. I have personally worked with numerous patients who experienced
parasomnias -associated with sodium oxybate and the use of an alarm.

Many of the patients who are appropriate for sodium oxybate are adolescents and young adults. The
need to develop a system where they can take a second dose is challenging. Parents are often involved
when the patients live at home. The need to measure out a liquid medication with a syringe and dilute it
in water takes practice and precision. However, once patients live independently, whether it is in a dorm
setting or other setting, devising a system to take the second dose 1s tricky. This challenge 1s
compounded by the need to safeguard this medication from being diverted. Patients are generally



instructed to have the second dose handy so they can quickly take it during the middle of the night
without needing to get out of bed placing them at risk for falling. However, in a dorm or other shared
living accommodation this makes it difficult to secure the medication during the night. In a home
situation, having the second dose accessible creates the risk of children, pets and others getting into the
medication.

In my opinion, there is a great need for a once nightly sodium oxybate product. I am very pleased that
such a product has been developed and is currently under testing in clinical trials in the U.S. and abroad.
I hope that this product can be considered for orphan status as was the original twice nightly sodium
oxybate. This new formulation will present important advantages over the currently available form.

My background is that I am a Professor of Psychiatry at the Mayo Clinic. I have been involved in Sleep
Medicine for over 20 years. My practice and research interests have centered on the needs of patients
with narcolepsy or similar primary disorders of hypersomnia. I work as a clinician in a high volume
Center for Sleep Medicine at the Mayo Clinic in Arizona. I also work closely with my colleagues at 11
other centers for sleep medicine within the Mayo Clinic system. We have had a favorable experience
with sodium oxybate with the exception of the challenges described here, many of which are in large
part related to the twice nightly dosing.

I hope that this information is helpful to you as you review the application for orphan status.

Sincerely,

Lois E. Krahn, M.D.

Professor of Psychiatry
Mayo Clinic Center for Sleep Medicine

LEK/bjw
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24 August 2017

Office of Orphan Products Development
Food and Drug Administration
W0O32-5295

10903 New Hampshire Avenue

Silver Spring, MD 20993-0002

RE: Once a night dosing of sodium oxybate would be a major contribution to patient care in
patients with narcolepsy.

To whom it may concern:

I am a professor of medicine at Yale School of Medicine. I am chief editor of the
most widely used textbook used in sleep medicine, The Principles and Practice of Sleep
Medicine, which is in its sixth edition. I have has published more than 200 peer reviewed
articles and book chapters. I have served as president of both the Canadian Sleep Society
and the American Academy of Sleep Medicine, and has served as Chair of the Board of
Directors of the National Sleep Foundation. I have received the Lifetime Achievement
Awards from the Canadian Sleep Society, the National Sleep Foundation, and the Mary
Carskadon Outstanding Educator Award. I write this letter not as an academic but as a
clinician who has treated hundreds of narcolepsy patients in my 40 year career.

It has been known since 1979 that gamma-hydroxybutyrate, later reformulated in
about 2000 as sodium oxybate, has a beneficial effect on patients with narcolepsy-cataplexy.
From those early days, it was also apparent that the compound, in order to be optimally
effective, had to be taken twice during the night. Prior to the availability a pharmaceutical
grade compound, we had the product prepared by our hospital pharmacists. This was very
cumbersome. Patients were provided containers of liquid product. They used a syringe to
precisely measure the amount of liquid to be taken. Many patients prepared both doses and
kept them at the bedside. The fact that patients had to awaken in the middle of the night to
take the second dose was an issue. A liquid preparation, carried in a bottle made
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transportation very problematic. This cumbersome treatment has not changed in about 40
years!

I have asked the manufacturer of sodium oxybate many, many times about having a
once nightly pre-measured non-liquid formulation, because my patients have had issues with
the current preparation:

e Sleeping through the night and not taking the second dose, making the treatment
suboptimal.

e Awakening too late to take the second dose (4 hours until leaving the bed are needed
for the second dose).

e Others in the home are disrupted by alarms in the middle of the night.

e DPatients are fearful that the second dose, if prepared in advance may be ingested by a
child

e Risk of falls if the patient gets out of bed to prepare the second dose.

e Measurement errors when using the syringe

e Accidental overdose if both doses are prepared at bedtime and the patient doesn’t
remember having taken the first dose. (this has happened to 2 of my patients in the
last couple of years).

Many of my patients are college students who travel home, or abroad and travelling
with bottles of liquid medications are problems at security at airports.

I believe that a formulation, shown to be effective, that is pre-measured, that can be
taken once nightly would be a major contribution to patient care over Xyrem . it would be
safer and more effective.

Sincerely,

Meir Kryger, MD, FRCPC

Professor, Yale School of Medicine
Pulmonary, Critical Care and Sleep Medicine
Fellowship Program Director, Sleep Medicine

1. Broughton, R., and M. Mamelak. "The Treatment of Narcolepsy-Cataplexy with Nocturnal Gamma-
Hydroxybutyrate." Can J Neurol Sci 6.1 (1979): 1-6.

2. ”A Randomized, Double Blind, Placebo-Controlled Multicenter Trial Comparing the Effects of Three
Doses of Orally Administered Sodium Oxybate with Placebo for the Treatment of Narcolepsy."
Sleep 25.1 (2002): 42-9.
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August 29, 2017

Gayatri R. Rao, M.D.,J.D.,
Director for the Office of Orphan Products Development (OOPD)
Food and Drug Administration

Dear Dr. Rao

My name is Thomas Roth and I direct the Sleep Disorders Center at Henry Ford Hospital. I also hold
academic appointments at both Wayne State and the University of Michigan Schools of Medicine. I serve as a
consultant to several pharmaceutical companies including those with drugs for the treatment of narcolepsy
(e.g. Flamel .Jazz and Cephalon ) and I was integrally involved in the design of Flamel’s ongoing Phase 3
study of extended release sodium oxybate for the treatment of narcolepsy. In the past, I have also served on

panels for the FDA Division of Neurology Products.

I am writing this letter to support Flamel’s application for receiving orphan drug status for their narcolepsy

therapy. currently under development. extended release sodium oxybate.

Narcolepsy is a CNS disorder affecting about 0.05% of the population. It has a myriad of symptoms including
excessive daytime sleepiness, cataplexy, hypnogogic hallucinations, sleep paralysis and disturbed sleep. The
primary therapies are stimulants for the sleepiness and REM suppressing drugs (e.g. SSRIs) for the auxiliary
symptoms. Currently sodium oxybate is used to treat all narcolepsy symptoms including disturbed nocturnal
sleep. While sodium oxybate is commonly used to treat the disturbed sleep of narcolepsy patients, and there

are many articles supporting this. improving disturbed sleep is not an indication approved by the FDA.

Xyrem was granted orphan drug status based on the prevalence of narcolepsy. Xyrem has a short half —life
(0.5 to 1 hour) and a duration of only 2-4 hours. Thus, directions for the use of Xyrem call for patients to

awaken after four hours to take a second dose of medication. Patients report that the second dose is both
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inconvenient and problematic. At an FDA hearing on narcolepsy, patients reported the desire “for a once a
night sodium oxybate, a drug that would provide consistent and adequate control of the daytime sleepiness
without the hard crash and one that would require one dose taken at bedtime resulting in 8 hours of restorative
sleep” (Unite Narcolepsy 2013). Flamel has developed a sustained release formulation of sodium oxybate
(FT218) with the aim of having a once nightly formulation of sodium oxybate for the treatment of narcolepsy
(i.e. indicated for the treatment of excessive daytime sleepiness and cataplexy. To that end Flamel is carrying
out trials to support this indication. PK data presented on this formulation show that the once a night
formulation as compared to two doses of the current approved formulation show similar AUCs and similar
blood levels at the end of the night.

There are several reasons why such a formulation, if proven to be safe and effective, would provide a
substantial step forward for narcolepsy patients. These advantages were reported to me from discussions with
sleep disorder clinicians as well as patients with narcolepsy and their family members. The results of a survey

of 16 patients is provided as an attachment to this letter.

From a convenience point of view, patients report that the waking up for the second dose further fragments
their already disturbed sleep. Also, patients do not like leaving a second dose on their night stand. Patients
report this is especially a problem if they have children or pets in the home, when traveling and staying in a
hotel, and especially for their children in a dormitory. Finally, patients report that the use of an alarm clock to

arise and take the second dose is disturbing to their bed partner and occasionally to others in the home.

From a safety point of view, there is concern with failing to wake up on time and taking the second dose too
late resulting in impaired alertness the next day. Also, after the night time awakening patients often go to the
bathroom (because of the amount of water consumed with the two doses) and get injured due to falls. They do
this despite the fact that the label says to take the dose while in bed. In meetings with patients with

narcolepsy, injury due to bathroom trips after the second dose is not an uncommon experience .

From an efficacy point of view, patients often awaken too late and do not take the second dose resulting in a
significant reduction in alertness the next day. Finally a single nightly dose will result in consistent blood

levels every night as they are not dependent on when the patient takes each of the two doses.
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For all of the above reasons, I strongly support the FDA granting orphan drug status to Flamel for FT218.

Cordially,

Thomas Roth PhD

Director, Sleep Medicine

Henry Ford Hospital

Clinical Professor, Department of Psychiatry
University of Michigan College of Medicine
Professor Department of Psychiatry

Wayne State University School of Medicine



Sodium Oxybate Dosing Questions
16 completed

1. Is leaving your middle of the night (second dose) of sodium oxybate out during the night
a concern for you ?

Notatall 1 2345 6 7 8 9 Very Much

Result: 4.5+ 3.1

2. Do you ever forget or sleep through the night and thereby not take your middle of the
night sodium oxybate dose

Never 123 45 6 7 8 9 Often

Result: 5.3 + 2.2

3. How often have you taken your second dose of sodium oxybate later than planned or too
close to the time you plan to get up?

Never 123 45 6 7 89 Often

Result: 5.5+ 2.1

4. Have you ever experienced amnesia or loss of balance before or after taking your middle
of the night dose of sodium oxybate

Never 123 45 6 7 8 9 Often

Result: 5.2 + 3.1

5. Would a once a night formulation of sodium oxybate help with your medication
compliance

No123456789 Yes

Result: 8.7+ 1.1

6. Would a once a night formulation of sodium oxybate make you feel safer?
No123456789 Yes
Result: 8.7 +1.0

7. Would a once a night formulation of sodium oxybate be more convenient
No123456789 Yes

Result: 8.9+ 0.3

8. Would a once a night formulation of sodium oxybate be beneficial to the narcolepsy
community

No123456789 Yes

Result: 8.7 + 1.0



Todd J. SWiCk, M.D. Fellow of the American Academy of Neurology
Fellow of the American Academy of Sleep Medicine

Sleep Medicine/Neurology 7500San Felipe, Suite 525 Phone: (713)4659282
Houston, Texas 77063 Fax  (713)4659248
tswick@houstonsleepcenter.com

September 12, 2017

Office of Orphan Products Development
Food and Drug Administration
W032-5295

10903 New Hampshire Avenue

Silver Spring. MD 20993-0002

Re: Once a night dosing of sodium oxybate and its advantages over the only other
available formulation that requires twice nightly dosing regimen (Xyrem®).

To whom it my concern:

I have been practicing sleep medicine with a sub-specialty in diseases of central hypersomnolence
of which narcolepsy with and with cataplexy are the prime examples for the past 35 years. [ am
board certified by the American Board of Sleep Medicine and the American Board of Psychiatry
and Neurology in Adult Neurology and Sleep medicine. In 2014, I was awarded the Robert Clark
Medal for Physician of the Year by the National Narcolepsy Network, the nation al advocacy
group for patients with narcolepsy. 1 was involved in the original pivotal trials of Xyrem® that
were presented to the FDA at the time of its initial approval for the treatment of cataplexy and
subsequently for its secondary indication for EDS with or without cataplexy.

I am currently caring for >100 patients who are currently taking Xyrem® and have seen a
remarkable improvement in these patients lives because of this innovative medication. However,
over the past 15 years practical issues have arisen vis-a-vie issues related to having to take two
nightly doses of sodium oxybate.

My practice is restricted to ambulatory/home based patients. The patients are instructed to prepare
the two doses of sodium oxybate prior to getting into bed for the night to avoid any rapid onset
of sleep. I have had patients take the first dose without preparing the second dose, accidently
spilling the second dose and in a few cases waking up after only 30-60 minutes and thinking that
the 3-4-hour drug free time has elapsed and take the “second dose”.

I have had other patients wake up for the second dose and “raid the refrigerator” to “get a snack”
at the time of the second dose (either before are after taking the dose) and then wonder why the
efficacy of the drug has diminished after several weeks of this behavior. (Food greatly decreases
the absorption of the drug from the GI tract.)

In more serious situations, the patient takes the second dose and then decides to use the rest room
and falls asleep either standing in front of the commode or while sitting down resulting in minor
head/neck injuries.

These situations will go a long way to be obviated using a once night sodium oxybate preparation.
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There are also so practical considerations for a once nightly dosing regimen:

1. Easier transportation of the drug before reconstitution (this is particularly advantageous
when traveling by plane in terms of carrying liquids).

2. There are people who sleep through alarms and miss the second dose thus greatly
diminishing the overall efficacy of the treatment.

3. The alarms themselves cause disruption to bedmates, roommates and others who might
hear or interact with the alarms.

4. Risk of psychomotor impairment when waking up for the second dose and running the
risk of falling and/or in other ways injuring themselves.

5. Dosing errors in terms of drawing up the correct amount of sodium oxybate in the
dispenser syringe.

6. Accidental overdose when the patient accidently took both dioses at the beginning of the
night and then taking an additional dose 3-4 hours after the mistaken first “double-dose™.

[ believe a once-nightly dosing of sodium oxybate would increase patient compliance and greatly
decrease the above enumerated problems. In treating patient with narcolepsy for the past 15 years
I have seen every one of these issues.

To summarize, [ believe that a once-nightly formulation of sodium oxybate would be greeted with
much enthusiasm by the narcolepsy community and obviate the issues outline above.

Sincerelv——o /ﬁ

Todd J. Swick; M.D.
Diplomate, American Board of Sleep Medicine

TIS: ts
T: 9/12/17



Wake Up Narc0|®epsy

INC.

August 21, 2020

Office of Orphan Products Development
Food & Drug Administration, WO325295
10903 New Hampshire Avenue

Silver Spring, MD 20993-0002

RE: Orphan drug status of once nightly dosing of Sodium Oxybate

Dear Orphan Products Development Team:

Wake Up Narcolepsy writes to you in support of the once-nightly dosing of Sodium Oxybate as a
treatment option for people with narcolepsy. This letter contains recommendations from two staff
members (Claire Crisp and (D) (6) ) who are also parents/caregivers to people with
narcolepsy.

Wake Up Narcolepsy, Inc is a 501 (¢)(3) not for profit patient advocacy organization (based in the
US) that was founded in 2009 to provided funds for narcolepsy research and to provide support for
individuals with narcolepsy and their families. To date, we have raised almost 1 million USD and
have expanded our mission to include patient services by way of support and education and to raise
narcolepsy awareness within the sleep space and the wider population at large. Wake Up
Narcolepsy (WUN) also works closely with leading pharmaceutical companies to recruit patients
for clinical trials, facilitate drug development and communicate medication options to families
affected by narcolepsy. In particular, we have partnered with Avadel at both patient-focused and
industry conferences and fully support the once-nightly dosing of sodium Oxybate as a significant
improvement in terms of safety, management of symptoms and quality of life for people with
narcolepsy.

Claire Crisp, Grad. Phys. SRP. MCSP

My background is that I have worked as the Executive Director for Wake Up Narcolepsy for almost
3 years, have over 10 years of experience as a caregiver to a person with narcolepsy, and am an
advocate for people with narcolepsy and their caregivers. As an author, my book Waking Mathilda-
a Memoir of Childhood Narcolepsy, published in 2017 (Palace Gate Press), has sold over 2,000
copies worldwide. Our family’s journey with narcolepsy has been reported in the national news
(UK and US), featured on radio, cited in academic papers and the book is used as a teaching tool for



employees at pharmaceutical companies. I am also the host of the Narcolepsy 360 podcast which is
about to begin its 3rd season. My role at WUN extends to direct patient support, global awareness
campaigns, providing educational resources and facilitating patient recruitment for clinical trials.

The proposed once nightly Sodium Oxybate offers a critical improvement on the current twice
nightly regime for both people with narcolepsy and their caregivers for the following reasons:

Many people with narcolepsy require supervision in taking the second dose due to the crucial time
delay required between the two doses. In my experience my daughter has needed vigilant
supervision to ensure there is a 3-hour distance been the two doses. I am sure you are aware of the
serious consequences of consuming both doses too close together. For this reason, my husband and
I have administered the second dose of Sodium Oxybate around 2/3am every night for the last 10
years. Having tried several safety devices, we are still sufficiently concerned re. the timing of the
second dose to still need to supervise our daughter. It is well documented that sleep deprivation has
long-term serious health effects, some of which we are already experiencing. During especially
exhausting seasons we have sought additional night care in the way of nurses, nuns and willing
friends to do what in our home we call ‘the night shift.’

In addition, many people on Sodium Oxybate currently experience night wanderings and sleep
related eating disorders (SRED). This is true of my daughter who also attempts to leave the house
and eats before taking the second dose, thus rendering it partially ineffective. Over time, these night
wakings have led to her gaining significant weight and compromised not only her safety but that of
our family on nights where she attempts to unlock doors. Mathilda has fallen in the night, needed
help using the bathroom and cut herself with knives attempting to chop up food. In the morning, she
recalls none of these activities.

Still, Sodium Oxybate has remained a good medication of choice in that it effectively treats much of
her excessive daytime sleepiness and around 80% of her cataplexy. For this reason, and having
weighed up other medication options, she has continued with the twice nightly Sodium Oxybate for
10 years now. Our current concerns revolve around how our daughter will be able to live
independently given her current medication regime.

The impact from a safety perspective of the once a night Sodium Oxybate cannot be overstated. In
addition, as a parent/caregiver, there are many health benefits to her taking a single dose, not to
mention peace of mind.

More broadly and for many of the same reasons listed above, people with narcolepsy (and their
caregivers) have been eagerly anticipating the once a night Sodium Oxybate as a solution to issues
they have with the second dose. While I have given a personal account of these challenges, I am
confident they reflect the very significant burden that people with narcolepsy face every night.

(b) (6) .PhD
Throughout the last almost three years of working as the (b) (6) for Wake Up
Narcolepsy, I have had the opportunity to work alongside and support many individuals with
narcolepsy in the community and their families. During this time, I have spoken with multiple
patients who need Sodium Oxybate to have some semblance of a “normal” life. Unfortunately, due
to the constraints of the current Sodium Oxybate that is available to individuals with narcolepsy,
some of these patients are not able to take it and thereby not living their “best” life. I would like to
take the opportunity to share with you some of the stories and the reasons that the narcolepsy
community would greatly benefit from a once-nightly dosing option.



As a parent of a ten-year-old child with narcolepsy and severe cataplexy, who has lived more than
half of his life with this diagnosis, I am in support of granting Orphan Drug status of the once
nightly dosing of Sodium Oxybate. My son started taking Sodium Oxybate at age 5, after a six-
month diagnostic process. As a young child, there was no way that he would be able to wake up and
give himself the second dose of medication in the middle of the night. In fact, many adults have
issues with this same task and tend to sleep through their alarms or need another individual to come
and wake them up for the second dose. What that means for a parent or caregiver of a person with
narcolepsy is that sleeping through an entire night ceases to exist. For our family, we spent five
years with either myself or my husband sleeping in a second bed next to my son to provide the
middle of the night dose in an effort to ensure the rest of the family was not woken up with alarms
and movement. Without doing so, we would have had a household of four (rather than just two) that
now had consistent fragmented sleep. Research has shown us that fragmented sleep can cause sleep
deprivation, daytime sleepiness, mood swings, weight gain, decreases in psychomotor performance,
and many other health problems. Requiring a person with narcolepsy (and his/her immediate
family) to wake up in the middle of the night, every single night, in order to receive optimum
benefit of a medication is often a deterring factor for individuals when seeking treatment.

In addition to waking up I the middle of every night to take Sodium Oxybate, there are also
concerns with the preparation of the current medication. A person with narcolepsy or caregiver has
two options when mixing the medication for each night, both of which present some major hazards.
A person can either make up both doses at one time or they can make the first dose before bed and
make the second dose in the middle of the night. When making both doses at one time, it becomes
an automatic behavior (after doing it for so long) that oftentimes the person can zone out while
mixing the doses. Personally, I have had to dump multiple doses of Sodium Oxybate down the
kitchen drain because I couldn’t remember if I put the medication in both bottles or if accidently put
both doses in one bottle. For those who make the second dose in the middle of the night, sleep
deprivation can cause accidents in the dosing whether it is remembering if you added the
medication or accidently added it twice because you did not remember already adding it. The once-
nightly Sodium Oxybate will be a game-changer in this regard. It is a medication that only has to be
mixed one time and then taken. That will also decrease the instances of individuals taking the
medication for the first time, then forgetting they took it and accidently taking the second dose
shortly after.

I have spoken with many individuals who have expressed a concern because either they, as an
individual with narcolepsy, or their child, as a caregiver to an person with narcolepsy, have woken
up after only an hour of sleep from a dream that it was time for the second dose. This has resulted in
over-dosing since the current Sodium Oxybate is not time-released and kicks in immediately. In an
effort to counteract this possibly, many people purchase kitchen timer lock boxes to store the
second dose in the middle of the night. However, this too comes with its own issues. Traveling with
medication is difficult enough but adding special lock boxes to the mix make it even more of a
hassle. Additionally, when the box unlocks in the middle of the night, the soft noise it makes often
awakes the person with narcolepsy and they take the dose right away. However, if you set the box
not to unlock until the exact time they are supposed to take the medication, and the person wakes up
five -minutes early, they can fall back to sleep waiting for the box and miss the second dose entirely
(as the next time they wake up it may very well be too late to take it and still be able to get up in the
morning).

Furthermore, many patients are not willing to mix the medication with water alone and opt for
something to help disguise the saltiness. While that is not a problem for the initial dose, as the
person with narcolepsy can take the dose and then brush his/her teeth, it is an issue for the second
dose. Consistently drinking potentially sugary drinks in the middle of the night can cause teeth
issues for the individual. Another concern is that many people on the twice a night Sodium Oxybate



wake up famished in the middle of the night and eat between doses. Not only does this cause the
medication to metabolize differently and often makes it not as effective, but it also creates issues
with weight gain due to the nightly eating.

All of the issues described are just a small amount of the reasons why the narcolepsy community
needs access to a once-nightly Sodium Oxybate option. As a parent, I can tell you that this
medication will help us to regain a semblance of normal in our nightly lives. This option will allow
more individuals to be optimally treated and will create better outcomes for individuals with
narcolepsy and their families.

Respectfully,
(b) (6)
T — P. MCSP

Wake Up Narcolepsy
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August 20, 2020

Janet Maynard, M.D., M.H.S Andrea Furia-Helms

Director Director

Office of Orphan Products Development Patient Affairs Staff

Food and Drug Administration Food and Drug Administration
WO032-5295 WO032-3126

10903 New Hampshire Avenue 10903 New Hampshire Avenue
Silver Spring, MD 20993-0002 Silver Spring, MD 20993-0002

Dear Directors Maynard and Furia-Helms,

Thank you for your leadership at the Food and Drug Administration (FDA) and for your efforts
to fully incorporate patient needs and the patient perspective into regulatory review. I write today
on behalf of the sleep disorders community as the President and CEO of Project Sleep to request
fair and fast consideration of FT218 as a potential treatment of excessive daytime sleepiness and
cataplexy in patients with narcolepsy.

Believing in the value of sleep, Project Sleep aims to improve public health by educating
individuals about the importance of sleep health and sleep disorders. Project Sleep educates and
empowers individuals using events, campaigns, and programs to bring people together and talk
about sleep as a pillar of health. Project Sleep also works to educate policymakers and regulators
about the unique needs of the sleep community to advance research and public health, facilitate
the development of innovative therapies, and ensure proper coverage and care for people living
with sleep disorders.

Narcolepsy, particularly narcolepsy with cataplexys, is a serious neurological condition.
Functionality varies greatly based on many factors, including the 24-hour nature of the condition
and the highly complex nature of managing multiple major symptoms both day and night.
Currently, treatment options are extremely limited and people with narcolepsy have numerous
challenges with available therapies due to the highly personalized nature of the condition.

Project Sleep applauds the FDA for its strong commitment to patient-focused drug development.
In furtherance of the FDA’s patient-focused approach, we would like to highlight dosing
frequency and treatment adherence as critical factors in evaluating nighttime treatments like
FT218.

For people managing serious chronic conditions like narcolepsy in the real world and over the
long term, one’s ability to adhere to a particular treatment regimen directly impacts one’s
outcomes. Researchers have looked at the effects of dosing frequency on treatment adherence in
chronic diseases, finding higher rates of adherence in patients using less frequently dosed
medications.! These studies often look at the differences between once-daily versus twice or
thrice-daily regimens, with one major literature review indicating that in studies comparing once-

!'Saini SD, Schoenfeld P, Kaulback K, Dubinsky MC. Effect of medication dosing frequency on adherence in
chronic diseases. Am J Manag Care. 2009;15(6):¢22-¢33. Published 2009 Jun 1.
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daily versus twice-daily dosing, patients receiving once-daily dosing had 2% to 44% more
adherent days compared with patients receiving twice-daily dosing, with most studies clustering
around 13% to 26%.2

While these studies are not specific to narcolepsy and do not speak to treatments administered at
nighttime, we believe that the challenges surrounding dosing frequency and treatment adherence
for daytime medications would be similar, if not even more exaggerated, for nighttime
medications. As narcolepsy is a neurological condition that impairs the brain’s ability to regulate
the sleep/wake cycle, dosing frequency for a nighttime medication for this particular patient
population is of particular significance.

Thus, Project Sleep believes that a simplified nighttime dosing regimen is essential to improve
treatment adherence and outcomes for people with narcolepsy. Further, such an advancement
would also likely have impacts on quality of life and quality of sleep for patients, bed partners
and caregivers.

The FDA’s leadership in ensuring people with narcolepsy have access to a variety of impactful
orphan therapies is deeply appreciated. Thank you for your time and for your consideration of
my request. Please let me know if you have any questions or if you would like to discuss the
contemporary treatment needs of the narcolepsy community further.

Sincerely,

Julie Flygare, JD
President & CEO
Project Sleep
www.project-sleep.com

2 Tbid.



November 4, 2020

Office of Orphan Products Development
Food & Drug Administration, WO325295
10903 New Hampshire Avenue

Silver Spring, MD 20993-0002

RE: Consideration of once-nightly sodium oxybate (FT218) for Orphan Drug status as a treatment for
narcolepsy

To whom it may concern,

I'am a 31-year-old Narcoleptic patient and current twice-nightly sodium oxybate user who would like to pass on
my views on the great importance of a once-nightly sodium oxybate treatment option for my condition. I have
been taking Xyrem, the twice-nightly option for the past 16 years (since age 15) and while it has made a world
of difference in my quality of life and ability to function, I am very familiar with the significant downsides and
ongoing threat to my safety it poses. I have stayed on it up to this point only because there were no other options
available and I was desperate for the benefits no other treatments came close to providing.

There are many issues with the twice-nightly dosing regimen. Patients like me are to prepare both doses before
bedtime so the second one is handy to take upon awakening (usually through an alarm) partway during the night
at a designated time. This can be tough to get right, and I often find myself taking the second dose too late or
forgetting if I took it. Or, in my sleepiness and foggy state come bedtime I accidentally take both doses at once
forgetting I've already taken one. This has led to a family member having to rush to check on my breathing, etc.
or an ambulance being called as a double dose at once can be very dangerous.

In addition to this, I am triggered to sleepwalk in this half-awake state between doses with no recollection of it
come morning. I often wake up with bruises from wandering around and bumping into things. I have been found
attempting to leave the house or holding knives or other potentially dangerous items around the house. More
than anything I am prone to sleep eating when I awake to take my second dose (sometimes even
inedible/dangerous substances or things like pet food). As a result, I have struggled with my weight for years
and often wake up feeling sick and nauseated. Lastly. I will say the current liquid form of this drug is extremely
inconvenient and difficult to travel with or receive without leaking bottles. The once-nightly extended release
granules would offer an advantage in this regard.

So, in my opinion, a once-nightly sodium oxybate option is extremely important for many patients like myself
who have come to rely on this type of drug to better function in our everyday lives. It would also provide great
peace of mind to our families and those who care for us. I am very grateful this safer and more convenient
alternative product (FT218) has been developed and is currently being reviewed by the FDA. I hope that my
perspective as a patient has been helpful to you as you review this orphan drug application.

Sincerely,
DocuS|gned by:

(b) (6)

(b) (6)
Narcolepsy Patient
Current Sodium Oxybate User (twice nightly)



(b) (6)

Office of Orphan Products Development
Food and Drug Administration, W0325295
10903 New Hampshire Avenue

Silver Spring, MD 20993-0002

November 4, 2020

RE: Consideration of once-nightly sodium oxybate (FT218) for Orphan Drug status as a
treatment for narcolepsy

To whom it may concern:

| would like to express my views on the importance of once (FT218) vs. twice (Xyrem) nightly
sodium oxybate as a meaningful treatment contribution to narcolepsy patient care. My name is
(b) (6) and!am the mother of a 31-year-old narcoleptic daughter, (b) (6)
has suffered from narcolepsy with cataplexy for 20 years, since the age of 11. She and | have
served on the Avadel patient advisory board for the past 4 years, offering patient and parent
perspectives on the benefit of a once-nightly sodium oxybate for treatment of narcolepsy. (b) (6)
has been taking twice-nightly Xyrem for almost 15 years. It has proven to be a vitally effective
drug in controlling her symptoms. However, the twice-nightly dosing has caused significant
issues to both her physical safety and her psychological wellbeing.

Narcolepsy causes terribly fragmented sleep; and waking up to take a second dose of
medication only further impairs her ability to obtain restorative sleep. The twice-nightly Xyrem
causes a sudden rapid onset of sleep, while the once-nightly FT218 will be a slow time released
drug, thus allowing for better sleep consolidation and more restorative rest.

Another benefit of FT218 is that it would greatly reduce the incidence of a potentially dangerous
accidental overdose. On a recent occasion () (6) had forgotten that she had taken her first dose
of Xyrem. In her state of impaired cognition from that first dose, she immediately took her
second dose. | sat by her bedside for several hours watching her breathe until the medication
wore off. | was petrified of a potential disaster that night, and this fear lingers in the back of
mind ever since. A once-nightly option would eliminate this situation.



(B) (8) often wanders between her two Xyrem doses, which has resulted in nighttime falls as well
as compulsive overeating during the night. Food decreases the effectiveness of her second dose
of Xyrem, as it decreases absorption of the drug. As a result, ) (6) has on more than one
occasion gained 50 pounds from this nighttime eating. This has caused profound detriment not
only to her physical health but to her emotional well-being and self-esteem as well. When the
Xyrem isn’t properly absorbed it loses effectiveness, resulting in an increase of (D) (6)
hypnagogic hallucinations. She will scream out in terror, waking others in the home and evoking
significant emotional distress on the family. (B) (6) will use the bathroom between her two
Xyrem doses, which often results in falling and stumbling in her state of disorientation. This is
also disruptive to other family members and has caused her minor injuries over the years as
well.

Another difficulty with twice-nightly sodium oxybate has to do with traveling. When in a strange
hotel room, her disorientation causes her to really wander in between doses, and she has been
found trying to open the hotel room door to wander the halls. This makes it difficult for her
travel companions, but also undermines ) (6)’s confidence to travel alone. A once-nightly dose
of FT218 would eliminate her fears of wandering in strange places during the night and
encourage her independence and self-confidence to care for her own basic sleep needs.

| strongly encourage the FDA to consider priority review of FT218 for orphan drug status so that
(0)(6) and so many other twice-nightly sodium oxybate users like her, can avail herself of this
new once-nightly drug. The overall health benefits would be tremendous, including
consolidation of sleep and resetting her biological clock to sleep longer through the night. In
addition, FT218 would be a much safer drug in preventing nighttime sleep walking, overeating,
and potentially dangerous self-injury. Most importantly would be the sense of independence it
would give(b) 6)to manage her own sleep. This independence would boost her self-esteem by
allowing her to travel and live alone without fear of self-injury or incidents in the middle of the
night. This overall change in her quality of life would be a major improvement for her and for
others suffering from narcolepsy. Thank you for your consideration in granting FT218 priority
review and orphan drug status.

(b) (6)
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‘ SCHOOL OF MEDICINE SLEEP MEDICINE

Stanford University Medical Center

October 12, 2020

Office of Orphan Products Development
Food and Drug administration
WO032-5295

10903 New Hampshire Avenue

Silver Spring, MD 20993*0002

To whom it may concern:

I am a neurologist and professor of psychiatry at the Stanford University Medical Center. I serve
as Division Chief and Medical Director of Stanford Sleep Medicine, and have been evaluating
and managing patients with sleep disorders since 1990. I have been conducting basic and
clinical research on sleep for longer than that time, with my initial research focused on
cataplectic attacks in canines and humans with narcolepsy starting in 1977. I have served as
president of the World Sleep Federation and the American Academy of Sleep Medicine, and as
founding president of the World Sleep Society and California Sleep Society. I have served as
chair of the Standards of Practice Committee of the American Academy of Sleep Medicine and
am currently chair of the International Sleep Medicine Guidelines Committee of the World Sleep
Society. I have authored or edited over 250 publications; also authored or edited six books,
including serving as editor-in-chief of the largest publication on the field of sleep to date, the
Encyclopedia of Sleep (4 volumes, 429 chapters, 748 authors), and serves as editor-in-chief of
the journal Sleep Science and Practice. I am a past recipient of the highest professional awards
in the field of sleep medicine, the American Academy of Sleep Medicine’s Nathaniel Kleitman
Distinguished Service Award and the World Sleep Society’s Distinguished Service Award.. I
write this letter not as an academic researcher but as a clinician who has treated hundreds of
patients with narcolepsy.

Sodium oxybate is the primary treatment option for patients with narcolepsy, since it is highly
effective in managing the most difficult symptoms of narcolepsy: cataplexy and excessive
daytime sleepiness. This medication is clearly superior to other treatments prescribed to patients
with narcolepsy, which include stimulants, such as modafinil and dextroamphetamine, and
anticataplectic medications, such as certain antidepressants. The availability of sodium oxybate
offers advantages over these medications since you typically need to only prescribe this
medication (instead of two different classes of medication) and has less of the adverse effects of
these other medications.

Although sodium oxybate is clearly an advantageous medication to prescribe to patients with
narcolepsy, the problem is that twice nightly dosing is problematic. There are several difficulties
with this approach. The main difficulty is the patient needs to awaken in the middle of the night

450 Broadway Street, MC 5704 « Pavilion C, 2" Floor + Redwood City, CA 94063-5704
t: 650.723.6601 « f: 650.721.3448



in order to take the second dose. If the patient is awakened in the middle of deep sleep, i.e., N3
sleep, there is a good chance that they will have sleep inertia, which is the grogginess and
confusion upon awaking. In a severe episode, the patient may lash out at his/her bedpartner or it
may transition into a sleepwalking or sleep terror episode. Injury to the patient and/or bedpartner
would be possible in any of these scenarios. This is especially a problem in adolescents and
young adults. These patient populations have greater sleep need and higher sleep depth in the
first half of the night. Such patients would have more difficulty waking up to take the second
dose of the medication, and would be at greater risk for these NREM parasomnias (i.e., unusual
behaviors during sleep, such as the confusional arousals, sleepwalking, and sleep terrors, as
mentioned above). I have had the experience of managing these patients with narcolepsy whom
have had difficulty waking up in the middle of the night to take this second dose or completely
ignoring their alarms and not taking this dose.

In my opinion, there is a tremendous need for a once nightly sodium oxybate product. I am
enthused that such a product has been developed and the pivotal Phase III REST-ON clinical
trial of FT218 for excessive daytime sleepiness and cataplexy in patients with narcolepsy has
recently been completed with the topline data released. I hope that this product can be
considered for orphan status as was the original twice nightly sodium oxybate. As discussed
earlier, this new formulation presents important advantages over the currently available product.

Clete A. Kushida, M.D., Ph.D.

Division Chief and Medical Director, Stanford Sleep Medicine
Director, Stanford Center for Human Sleep Research
Professor, Department of Psychiatry and Behavioral Sciences,
Stanford University Medical Center

450 Broadway Street, MC 5704 - Pavilion C, 2" Floor + Redwood City, CA 94063-5704
t: 650.723.6601 - f: 650.721.3448
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Office of Orphan Products Development, FDA
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

RE: Orphan drug status of once nightly dosing formulation of sodium oxybate (FT218)
To whom it may concern:

| strongly support the FDA granting orphan drug status to Avadel’s once a night dosing formulation of
sodium oxybate also known as FT218. The currently available formulation of sodium oxybate requires
twice a night dosing which often poses a challenge for narcoleptics and their families. Narcolepsy, as
you know, places a significant burden on functioning, psychological status, relationships and overall
health.

Twice a night dosing evokes the following concerns:

e Under or overdosing as a result of patients’ inability to awaken for the second dose. Or waking
with too few hours remaining in bed (must have 4 hours in bed after second dose to reduce risk
of adverse events).

e Patents wake for the 2" dose groggy and posturally unstable therefore increasing risk for falls.

e Parents have concerns about the 2" dose being accidentally diverted to a child or roommate.

e Family members sleep is often disrupted due to the 2" dosing.

As a sleep researcher for 35 years | have been principle investigator on all drug treatment trials related
to narcolepsy including but not limited to modafinil, armodafinil, sodium oxybate (twice a night and
single dose formulations, solriamfetol, and pitolisant). There are other drugs in development in our lab
which are promising. In addition to my professional experience with this population, my mother-in-law
was narcoleptic and | personally saw the struggles with getting adequate treatment for her disease. Of
all of the drugs currently available for treating narcolepsy, sodium oxybate demonstrates the highest
degree of efficacy for reducing excessive sleepiness and cataplexy. It is considered a first line treatment.
Having a once a night formulation would be a huge improvement over the twice, nightly dosing,
reducing the complexity of managing this highly effective drug.

| urge you to consider doing what you can to expedite the orphan drug process making this formation
available to patients at the earliest date possible. The clinical trials with FT 218 have demonstrated
efficacy equivalence and with adverse events similar to twice a night dosing. Having an additional
treatment option for narcolepsy will undoubtedly improve patient outcomes. | appreciate your
consideration of this important matter.

Rect reocardc

Russell Rosenberg, Ph.D. U
Chief Science Officer and CEO
Address Phone Fax
5887 Glenridge Drive NE, Suite 400 (404) 851-9934 (404) 851-8458

Atlanta, GA 30328
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1.3. Administrative Information

5.3 Exclusivity Claim — Supplemental Information in Demonstration of
Clinical Superiority of FT218

As the Agency is aware, sodium oxybate has been approved in the United States as Xyrem®
(sodium oxybate) oral solution (NDA 021196) and Xywav® (calcium, magnesium, potassium, and
sodium oxybates) oral solution (NDA 212690) for the treatment of cataplexy and excessive
daytime sleepiness (EDS) in patients 7 years of age and older with narcolepsy. On June 24, 2021,
Xywav® was found to be clinically superior to Xyrem® on the basis of greater safety, as the
Agency determined that differences in the sodium content of the two products at the
recommended doses was clinically meaningful in reducing cardiovascular morbidity in a
substantial proportion of patients for whom the drug is indicated. However, both Xyrem® and
Xywav® still require twice-nightly dosing, once at bedtime and once again in the middle of the
night 2.5 to 4 hours later.

As discussed in Avadel CNS Pharmaceuticals, LLC’s (Avadel’s) NDA 214755 for Sodium
Oxybate for Extended-Release Oral Suspension (FT218) (1.3.5.3.2 Exclusivity Claim — Orphan
Drug Exclusivity), the once-nightly dosing regimen of FT218 provides a significant therapeutic
advantage over and above the currently approved twice-nightly formulations of sodium oxybate,
by providing both greater safety and a major contribution to patient care. Specifically, Avadel
previously demonstrated that the twice-nightly dosing regimen, which disrupts continuous sleep
by requiring a forced awakening for patients to get up and take the second dose, can result in
poor compliance (which can lead to worsening efficacy and quality of life); is associated with
additional adverse events (AEs) in the middle of the night (both resulting from waking up from a
deep sleep state and from a second drug concentration peak that occurs in the middle of the
night, which is also the Cmax for the drug); and is highly disruptive for both patients and their
partners or roommates, who may also experience disrupted sleep due to the patient’s need for a
middle-of-the-night alarm.

Following FDA’s recent determination that Xywav® is clinically superior to Xyrem® on the basis
of greater safety, Avadel submits this supplemental information to further demonstrate the
clinical superiority of FT218 over both Xywav® and Xyrem®.! Specifically, this submission
provides updated clinical data in support of Avadel’s prior submission and also provides
additional information demonstrating that disrupted sleep and disordered sleep architecture —
such as that required for effective dosing of Xywav® and Xyrem® — is associated with an
increased risk of cardiovascular disease. By eliminating the necessity of a forced awakening for
patients to take a second dose in the middle of the night, FT218 offers greater sleep consolidation
and improved sleep architecture for narcolepsy patients, providing both greater safety and a
major contribution to patient care.

' We note that, based on applicable legal and regulatory precedent, as will be discussed in a forthcoming letter to the
Office of Orphan Products Development and the Office of the Chief Counsel, the Xywav® orphan drug exclusivity
should not block approval or orphan drug exclusivity for FT218. As a result of FDA’s finding of clinical superiority
for Xywav®, FT218 is no longer the “same drug” as Xywav®. Accordingly, FT218 is not blocked from approval by
the Xywav® orphan drug exclusivity, and Avadel need only demonstrate the clinical superiority of FT218 over
Xyrem® in order to receive its own period of orphan drug exclusivity for FT218. However, we make this additional
submission for the convenience of FDA in consideration of its ongoing review, in order to definitively demonstrate
the clinical superiority of FT218 over both currently approved twice-nightly sodium oxybate products.
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5.3.1 FT218 Reduces Adverse Events Associated with Currently Approved Twice-Nightly
Sodium Oxybate and Provides Improved Quality of Life through Uninterrupted
Nighttime Sleep

As part of Avadel’s prior demonstration of clinical superiority for FT218 (1.3.5.3.2 Exclusivity
Claim — Orphan Drug Exclusivity), Avadel showed the negative impact to sleep quality of the
currently approved twice-nightly dosing regimen for sodium oxybate. Both Xywav® and
Xyrem® have the same dosing regimen, which requires interrupted nighttime sleep for
administration in compliance with labeled instructions. The necessity of a forced sleep
disruption underscores the inherent harm of twice-nightly dosing for narcolepsy patients.

As discussed in the FT218 NDA, Avadel is conducting an ongoing open label extension/switch
study (CLFT218-1901) known as RESTORE. The purposes of this study include assessing the
long-term safety and tolerability of FT218, evaluating long-term efficacy in patients who
completed Avadel’s REST-ON study, determining preference for FT218 or twice-nightly sodium
oxybate in switch patients, and assessing the prior nocturnal experience with the second nightly
sodium oxybate dose in switch patients. Currently, there are 67 patients enrolled in the study,

56 of which are switch patients from twice-nightly sodium oxybate to FT218 (including both
Xyrem® and Xywav® switches). As this is an open label study, Avadel has conducted an interim
analysis to look at twice-nightly patients’ prior experience with the second dose as well as
preference for FT218 compared to twice-nightly sodium oxybate after three months of stable
dosing on FT218. The current analysis is of 53 patients who have completed a nocturnal
questionnaire that asked 18 questions related to their experience with the twice-nightly sodium
oxybate dosing regimen over the last three months.?

Thus far, the study has found that 92% of twice-nightly patients answered that they had gotten
out of bed after awakening to take their second dose of sodium oxybate. Of the patients who had
gotten out of bed, 6% had a fall after awakening to take the second nightly dose, and of the
patients who had a fall, 66% (2 of 3) injured themselves. In addition, 32% percent of patients
reported experiencing other adverse events besides falls in the middle of the night after taking
the second dose — 23% of patients answered that they experienced nausea and/or vomiting after
taking the second nightly dose, and 8% of patients actively took precautionary measures

(e.g., putting up gates to prevent sleep walking) in an attempt to prevent possible negative effects
associated with awakening to take the second nightly dose.

In addition, the interim data from RESTORE confirm that many patients in the real-world setting
are noncompliant with the requirement for a second dose, which is likely to result in decreased
efficacy and a poorer quality of life. For example, the interim data shows that over the last three
months, 21% of twice-nightly sodium oxybate patients intentionally missed their second nightly
dose at least once, and 64% of patients missed it unintentionally (e.g., slept through the alarm).
Of the patients who unintentionally missed their second dose at least once, 85% of patients

2 We note that both Congress and FDA have emphasized the value of patient experience data — like that assessed in
the RESTORE study and other studies discussed in this submission — in the Agency’s regulatory decision-making.
See 21% Century Cures Act, Pub. L. 114-255 Sections 3001 and 3004 (2016); Eastern Research Group, Inc., Final
Report on the Assessment of the Use of Patient Experience Data in Regulatory Decision-Making (June 18, 2021),
https://fda.report/media/150405/Assessment-of-the-Use-of-Patient-Experience-Data-in-Regulatory-Decision-
Making.pdf (FDA-commissioned third-party assessment of FDA’s use of patient experience data, required by the
21% Century Cures Act).
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answered that their narcolepsy symptoms were worse the next day. Consistent with this trend of
dosing noncompliance, 4% of patients reported combining their first and second dose, posing a
significant safety risk. Overall, 21% of patients stated they experienced anxiety related to their
second nightly dose of sodium oxybate. These data underscore Avadel’s previous showing, in
which “Trouble Waking up for Second Dose” was the most voluminous topic discussed among
“Quality of Life” conversations examined in Avadel’s study of 292 consumer second-dose
articles.® In this study, “Missing Second Dose” was the second most voluminous topic, with
numerous mentions of times where consumers did not wake up and missed their second dose
completely.*

Finally, the interim RESTORE data show an overall patient preference for the benefits of once-
nightly dosing, underscoring the improvement to patient care associated with FT218. As of the
time of the interim analysis, 30 switch patients had completed three months of stable dosing on
FT218 and completed the patient preference questionnaire. All but two patients (93%) preferred
once-nightly FT218 to twice-nightly sodium oxybate. A total of seven switch patients dropped
out prior to answering the preference questionnaire, but even if we assumed a worst-case
scenario that all patients who dropped out would have preferred twice-nightly sodium oxybate to
once-nightly FT218, 76% of patients would still have preferred FT218.°

When analyzing data from the four Xywav® patients who completed the questionnaire, results
were consistent with those on Xyrem® and the overall group. Two of the four Xywav® patients
got out of bed after awakening to take the second dose. One of the four Xywav® patients
experienced nausea/vomiting with the second nightly dose. Three of the four Xywav® patients
also unintentionally missed the second dose at least once, and all three felt worse the next day.
One Xywav® patient experienced anxiety related to the second nightly dose. Another Xywav®
patient answered that he/she had taken the second dose later than scheduled and then felt
groggy/unsteady the next morning. Three of the four Xywav® patients found the second nightly
dose somewhat inconvenient, while one patient found it not at all convenient.

3 See Exclusivity Claim 1.3.5.3.2.2: Patient Experience and Perception of Second Dose.

4 See Exclusivity Claim Figure 2: Volume and Types of Quality of Life Issues Associated with Second Nightly Dose
of Xyrem®; see also Exclusivity Claim Table 3: Examples of Xyrem® Patients Issues Due to a Second Nightly Dose
(providing quotes of real-world patient experiences with Xyrem® impacting sleep quality), Exclusivity Claim

Table 4: Examples of the Second Dose of Xyrem® Negatively Impacting a Partner/Roommate (providing quotes of
real-world patient experiences with Xyrem® impacting the sleep quality of a partner or roommate).

5 We note that these data are consistent with data FDA previously reviewed as part of the September 24, 2013 FDA
Narcolepsy Public Meeting on Patient-Focused Drug Development, where results from a survey of 1350 individuals
impacted by narcolepsy were reported; in response to a question about an ideal therapy, patients stated: “a drug that
would provide consistent and adequate control of the daytime sleepiness without the hard crash and one that would
require one dose taken at bedtime resulting in eight hours of restorative sleep.” See Exclusivity Claim 1.3.5.3.2.2:
Patient Experience and Perception of Second Dose. The data are also consistent with the results of Avadel’s
Discrete Choice Experiment (DCE), which found that dosing frequency (once-nightly versus twice-nightly) was the
single most important attribute when selecting a narcolepsy treatment, and degree of side effects experienced with
the medication was the second most important driver of product choice; patients preferred a once-nightly product
over a similar twice-nightly product overall and these results were statistically significant. See Exclusivity Claim
1.3.5.3.2.5: Patient Preference. This abundance of data makes clear that individuals suffering from fragmented sleep
and an overall sleep deficit consider the elimination of the need to carefully time and wake up for a second nighttime
dose to be a substantial advancement in therapy.
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The RESTORE study interim patient preference data is underscored by Avadel’s recent market
analysis, which found that up to 50% of narcolepsy patients who are offered twice-nightly
sodium oxybate refuse it. In May-June 2021, Avadel collected data from 100 physicians

(48 sleep medicine practitioners, 23 psychiatrists, and 29 neurologists) who have experience in
prescribing Xyrem® and/or Xywav® and represent academic, community, and private practice,
and these healthcare provider responses provide an insightful picture of both patient and clinician
concerns. When asked whether having to take a sodium oxybate treatment twice a night
significantly limited the number of patients willing to accept the prescription, 43% of responders
strongly agreed. When asked to rate unmet needs in current narcolepsy management, impact on
disrupted/disturbed nighttime sleep was the highest rated unmet need at 56%. In addition, with
the potential introduction of a once-nightly sodium oxybate therapy, the physicians indicated that
approximately 50% more patients would be treated with an oxybate therapy. Moreover,
although having a lower sodium therapy has only been an option since this year, out of

18 specific attributes, lower sodium ranked last (46%) for factors in making treatment decisions
for narcolepsy patients compared to 77% for compliance (7/18) and 86% for impact on EDS
(1/18). These results are consistent with the feedback Avadel has received from patients and
continue to demonstrate the significant unmet need that a once-nightly sodium oxybate could
offer to patients with narcolepsy.

In sum, Avadel’s ongoing data collection further supports its prior showing that FT218’s once-
nightly dosing regimen provides both greater safety and a major contribution to patient care over
twice-nightly sodium oxybate.

5.3.2 FT218 Eliminates the Need for Forced Nighttime Awakenings and Provides
Improved Sleep Architecture, which Is Associated with a Reduction in
Cardiovascular Risk

FT218’s once-nightly formulation is designed to give patients a full and continuous night of
sleep and address the issues of missing or waking up late for a second dose. FT218’s clinical
study results demonstrate improved sleep architecture for narcolepsy patients — i.e., less
disturbed nocturnal sleep and fewer arousals compared to placebo — and this benefit is
experienced without a forced nighttime awakening to achieve complete dosing. For this
submission, Avadel has conducted an additional comprehensive literature review, which
demonstrates a clear association between cardiovascular risk and sleep disturbance/interruption.
As discussed below, by providing consolidated nighttime sleep with once-nightly dosing, FT218
stands to provide a sodium oxybate treatment option with reduced cardiovascular risks for the
narcolepsy patient population, underscoring the greater safety of a once-nightly product.
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5.3.2.1 Sleep Disturbance and Circadian Disruptions are Associated with Cardiovascular
Risk
As presented in the NDA, data from Avadel’s REST-ON trial shows that patients on FT218
experience significant reductions in disturbed nocturnal sleep, significant decreases in the
number of arousals, and significant improvement in sleep quality and the refreshing nature of
sleep.® Twice-nightly sodium oxybate products have also demonstrated efficacy on the cardinal
symptoms of narcolepsy, but only when patients take both doses (Roth et al. 2017). As
discussed above, the interim results of the RESTORE study indicate that patients on twice-
nightly sodium oxybate frequently miss their second dose, which is likely to result in worsened
sleep architecture and impaired sleep quality. By eliminating the forced awakenings and dosing
compliance issues associated with currently approved sodium oxybate formulations, FT218
offers more consolidated nighttime sleep, with the potential to decrease cardiovascular risk for a
large portion of narcolepsy patients.

The association between habitual sleep interruption and cardiovascular risk is clearly
demonstrated in the clinical literature. For example, a multinational, double-blind, placebo-
controlled trial evaluating 13,026 individuals with 30 days or less of acute coronary syndrome
observed that obstructive sleep apnea and shift work are associated with an increased risk of
cardiovascular events (Barger et al. 2017). Results obtained with a median follow-up of

2.5 years demonstrated that patients who screened positive for obstructive sleep apnea had a 12%
higher risk of major coronary events than those who did not screen positive (p=0.04). Overnight
shift work (>3 night shifts/week for >1 year) was also associated with a 15% higher risk of major
coronary events (p=0.01). The presence of multiple sleep-related risk factors (risk of obstructive
sleep apnea, short sleep duration, or circadian disruption associated with shift work) led to an
additive increase in risk, and individuals with all three sleep-related risk factors had a two-fold
higher risk of major coronary events (p<0.0001).

The combination of poor sleep quality and short sleep duration in relation to cardiovascular risk
has also been reported in the literature. A study of 4994 patients reporting insomnia or poor
sleep observed that poor sleep quality in combination with short sleep duration as assessed by
polysomnography resulted in a 29% higher risk of cardiovascular disease (Bertisch et al. 2018).
Another study of 6683 individuals with no history of cardiovascular disease reported that short
sleepers with poor sleep quality had a 63% higher risk of cardiovascular disease and a 79%
higher risk of coronary heart disease (Hoevenaar-Blom et al. 2011).

The impact of routine circadian disruptions on cardiovascular risk is further evident in the
cardiovascular risk associated with sleep disorders that result in interrupted sleep, such as restless
leg syndrome (RLS) and periodic limb movements in sleep (PLMS), conditions that FDA has
estimated occur in about half of patients with narcolepsy (Farkas 2013). A review of large
prospective studies assessing nocturnal blood pressure observed that even small changes in
nocturnal blood pressure due to interrupted sleep can alter cardiovascular risk significantly and
have the potential to substantially alter cardiovascular morbidity and mortality (Calhoun and
Harding 2010). Epidemiological studies have also demonstrated a statistically significant,

6 See 2.7.3.2.1 Summary of Clinical Efficacy — CLFT218-1501.
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independent association between arousals from sleep, including from RLS or PLMS, and an
increased risk of cardiovascular disease and mortality (Jackson et al. 2015).

Moreover, sleep disturbance presents elevated risks of cardiovascular disease in populations with
preexisting conditions, such as individuals with Type 2 diabetes, which FDA has stated is
connected to the molecular basis of narcolepsy (Farkas 2013). A review of 36,058 individuals
with new-onset Type 2 diabetes aged 40 or younger observed that over a mean follow up period
of 7 years, sleep disturbance was significantly associated with an increased risk of cardiovascular
disease and all-cause mortality in such patients (Choi and Choi 2020). Women and middle-aged
adults with Type 2 diabetes reporting sleep disturbance had a significantly higher risk of
cardiovascular disease than those without, and the risk of all-cause mortality significantly
increased in men and older adults with sleep disturbance than those without sleep disturbance.

Habitual sleep disturbance is also associated with an increased risk of heart attack, stroke, and
coronary artery disease. Data from 138,201 individuals collected from the 2006 Behavioral Risk
Factor Surveillance System, a U.S.-wide telephone interview survey conducted by the Centers
for Disease Control and Prevention, was analyzed to observe statistically significant associations
between sleep duration and obesity, myocardial infraction, and coronary artery disease in fully
adjusted models that took into account physical health (Grandner et al. 2012). A 2018 literature
review analyzing the association between circadian rhythm disorders and stroke reported a
cohort study of 80,108 nurses where rotating night shift work was associated with a 4%
increased risk of ischemic stroke for every 5 years of exposure, after adjusting for standard
vascular risk factors (Koo et al. 2018; Brown et al. 2009). This literature review observed that
the sleep disturbance caused by night shift work is associated with significant interference with
the endogenous decline of blood pressure during rest, resulting in abnormally elevated blood
pressure during the period of disturbance that persists into the following day. Further, a separate
cohort study evaluating 52,599 individuals observed that sleep duration trajectories with lower or
unstable patterns may be associated with risks of first cardiovascular events and all-cause
mortality (Wang et al. 2020). A cross-sectional data analysis of 36,480 Brazilian adults also
observed that sleep disturbance was associated with decreased cardiovascular health
(Velazquez-Melendez et al. 2021). The association between sleep disturbance and increased
cardiovascular risk was further observed in a study evaluating 4104 Canadian adolescents, where
multivariable regression models reported that a higher sleep disturbance score was associated
with increased odds of being at high cardiovascular risk, increased odds of hypertension, and
increased odds of elevated non-high density lipoprotein (HDL) cholesterol (Narang et al. 2012).

Finally, poor sleep architecture as a result of nighttime awakenings has been shown to be
associated with a higher risk of cardiovascular disease. In a study of 3565 patients where sleep
architecture was monitored by polysomnography with concomitant blood pressure
measurements, the authors found that reduced REM sleep was associated with higher visit-to-
visit blood pressure variability and associated increased risk of cardiovascular disease,
independent of potential confounders including other sleep characteristics (like total sleep time
and obstructive sleep apnea) (Liu et al. 2020). Changes in sleep quality overall have also been
shown to result in increased blood pressure during the following days (Jafari 2017). In a study of
6184 participants across the U.S. where sleep regularity was assessed by actigraphy and patients
were monitored for a five-year follow-up period, irregular sleep duration and timing was
identified as an independent risk factor for cardiovascular disease, where individuals who had the
most irregular sleep had a more than two-fold increase in the risk of developing cardiovascular
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disease over the follow-up period, independent of other risk factors (Huang et al. 2020).

An additional study of sleep architecture in hemodialysis patients also showed that reduction of
REM sleep latency is associated with a higher rate of new-onset cardiovascular disease events
(Shoji et al. 2021). Frequent nighttime awakening and decreased REM sleep has also been
consistently linked to prevalent and incident atrial fibrillation (Christensen 2018).

These studies collectively demonstrate the clear association between sleep disruption and
cardiovascular risk. This risk remains a concern for all intended patient populations reliant upon
Xyrem® and Xywav® that, out of necessity, must accept the twice-nightly dosing regimen. This
dosing regimen and its forced awakenings will never allow patients to have normal sleep
architecture, increasing the cardiovascular risk indefinitely. However, FT218’s unique
pharmacokinetic profile makes sleep architecture more normal, with increasing doses leading to
increased scores on the Maintenance of Wakefulness Test (MWT) and Epworth Sleep Scale
(ESS).” As aresult, sleep architecture for patients on FT218 is increasingly normalized over
time, posing a potential reduction in cardiovascular risk, and improvement in quality of life,
through consolidated nighttime sleep.

5.3.2.2 The Evidence of Reduction in Cardiovascular Risk from Consolidated Nighttime
Sleep Has Clinical Significance for All Patients with Narcolepsy, Regardless of
Sodium Sensitivity

On June 24, 2021, Xywav® was found to be clinically superior to Xyrem® on the basis of greater
safety based on an FDA finding that the differences in the sodium content of the two products at
the recommended doses was clinically meaningful in reducing cardiovascular morbidity in a
substantial proportion of patients for whom the drug is indicated. Based on correspondence
between Avadel and the Office of Orphan Products Development (OOPD), we understand this
determination was based on a recent publication by the National Academies of Sciences,
Engineering, and Medicines (National Academies) regarding dietary reference intakes for
sodium and potassium, and the most recent dietary guidelines published by the U.S. Department
of Agriculture (USDA), both of which recommend daily salt intake restrictions for the general
U.S. adult population. These resources were sufficient to find clinical superiority of Xywav® on
the basis of greater safety due to the lower sodium content, despite a lack of clinical or real-
world evidence showing that the sodium content of Xyrem® increases cardiovascular risks in

patients with narcolepsy.

Unlike OOPD’s reliance on the National Academies and USDA resources to establish a link
between reduced sodium content and greater safety as a general matter, Avadel has relied on data
specific to twice-nightly sodium oxybate products in demonstrating that once-nightly FT218
provides greater safety than both Xyrem® and Xywav®.® Moreover, as set forth in this

7 See NDA 2.7.3.2.1 Summary of Clinical Efficacy — CLFT218-1501.

8 See Exclusivity Claim 1.3.5.3.2.1: Risk of Nocturnal Falls and Other Adverse Events Associated with Second
Dose (describing Avadel’s review of the FDA Adverse Event Reporting System (FAERS) database for cases of
patient falls and other AEs associated with awakening for the second nightly dose of Xyrem®); Exclusivity Claim
1.3.5.3.2.2: Patient Experience and Perception of Second Dose (describing Avadel’s literature study of patient
experiences and perceptions associated with the second nightly Xyrem® dose); Exclusivity Claim 1.3.5.3.2.6 &
Appendix 2: Statements from Stakeholders (providing statements from key opinion leaders, patient advocacy
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submission, the association between sleep disruption (such as forced nighttime awakenings) and
cardiovascular risk has been well-established in the clinical literature, with numerous studies of
large patient populations observing statistically significant associations between habitual sleep
disturbance/poor sleep architecture and cardiovascular risk. Together, this expansive scientific
dataset demonstrates evidence of the increased cardiovascular risk inherent to the twice-nightly
dosing regimen of Xywav® and Xyrem®.

Importantly, the evidence underlying the clear association between impaired sleep quality and
increased cardiovascular risk has clinical significance for the entire narcolepsy patient
population, not just those who are sodium-sensitive. As FDA is aware, the Xyrem® label bears a
warning regarding use in patients sensitive to high sodium intake, which states: “Xyrem has a
high salt content. In patients sensitive to salt intake (e.g., those with heart failure, hypertension,
or renal impairment), consider the amount of daily sodium intake in each dose of Xyrem”
(Xyrem Prescribing Information 2020). While the Xywav® label was not required to bear this
warning, the continued warning on the Xyrem® label in lieu of a contraindication for sodium-
sensitive patients represents FDA’s conclusion that while the sodium content of Xyrem® may be
of concern for sodium-sensitive patients, use of Xyrem® may still be appropriate for these
patients, as well as for the non-sodium-sensitive population. It follows, then, that a once-nightly
product, which poses potential cardiovascular benefits through consolidated nighttime sleep to
all patients, regardless of sodium sensitivity, stands to provide a clinically significant
improvement to overall patient safety. Additionally, since the sleep interruption required for the
second dose of Xywav® and Xyrem® is also often experienced by patients’ partners, roommates,
and other caregivers who may be assisting patients with properly administering the second dose,
FT218’s ability to provide uninterrupted, restful sleep has the potential to decrease the
cardiovascular risk of both patients and these other impacted individuals, offering a much
broader benefit than the population potentially benefitting from the lower sodium content of
Xywav®.

5.3.3 FT218 Is Clinically Superior to Xywav® and Xyrem®

The once-nightly dosing regimen of FT218 is clinically superior to the currently approved twice-
nightly formulations of Xywav® and Xyrem® by providing both greater safety and a major
contribution to patient care. The option of a sodium oxybate treatment with a once-nightly
dosing regimen removes the necessity of disrupted sleep and disordered sleep architecture
associated with a forced awakening to take a second nightly dose and frequent noncompliance
with the second dose, posing a potential cardiovascular safety benefit across the entire patient
population. The interruption of sleep that is required for proper administration of Xywav® and
Xyrem® negatively impacts not only the quality of life of patients, but also partners and
roommates, all burdened by the twice-nightly dosing schedule that presents a cumulative
increased cardiovascular risk. Furthermore, data from the ongoing RESTORE study shows a
solid patient preference for FT218 compared to twice-nightly products, underscoring how once-
nightly FT218 provides patients with improved sleep quality for a more restful, restorative sleep.
Avadel has demonstrated the clear clinical superiority of FT218 warranting orphan drug
exclusivity upon approval.

groups, and other stakeholders in the narcolepsy field regarding the negative impact of twice-nightly sodium
oxybate formulations and the anticipated benefits of a once-nightly option).
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\{f DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Office of Orphan Products Development

Food and Drug Administration
10903 New Hampshire Avenue
W032-5295
Silver Spring, MD 20993
May 9, 2016
The Weinberg Group Inc.

1129 Twentieth St., NW, Suite 600
Washington, DC 20036

Attention: Marla Scarola, MS
Senior Consultant

Dear Ms. Scarola:

This letter acknowledges receipt of your orphan-drug designation request submitted on
behalf of Flamel Ireland Limited pursuant to section 526 of the Federal, Food, Drug, and
Cosmetic Act (21 U.S.C. 360bb) for the following:

Name: sodium oxybate for extended-release oral suspension

Disease or Condition: Treatment of cataplexy and excessive daytime sleepiness in
narcolepsy.

Date of request: April 20, 2016

Date of receipt: April 20, 2016

Designation request number: 16-5302

We will correspond with you after we have completed our review of the request.

All communications concerning the request should be identified with the above
designation request number. If you have any questions, please call me at 301-796-8685

or alternatively at 301-796-8660.

Sincerelv.

Mary L. Grice v
Designation Coordinator



The Weinberg Group Inc.

cc:

OOPD/File # 16-5302
OOPD/Chron

History:
Jdb5/9/16
ACKNOWLEDGEMENT



DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service
Food and Drug Administration
Office of Orphan Products Development

Exclusivity Memorandum

Date: See electronic signature date

From: Roberta Szydlo, RPh, MBA, Senior Program Management Officer

Through: Henry Stgrtzman 111, MD, ])'irector, Orphan Drug Designation Program
Aaron Friedman, JD, Associate Director for Policy

To File #: DRU-2016-5302

Name of drug or
biologic:

Lumryz (sodium oxybate) for extended-release oral suspension

Orphan
designation:

Treatment of narcolepsy

Designation date:

01/08/2018

Sponsor name:

Flamel Ireland Limited dba Avadel Ireland

NDA, sNDA, BLA,

or SBLA #: NDA 214755

Approval date: 05/01/2023

Approved . . . . .

indication: Treatment of cataplexy or excessive daytime sleepiness (EDS) in adults with narcolepsy
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Is the approval

within scope of Yes X No [
designation?
Comments: The approved indication for Lumryz above is within the scope of the orphan-drug

designation for the treatment of narcolepsy.

Is the drug or
Has the same drug biologic a New
or biologic been Molecular Entity
previously Yes [1 No [] (NME) or New Yes [1 No L[]
approved? Biological Entity
(NBE)?
See appended memo and consults for analysis regarding Lumryz’s eligibility for its own
Comments: term of ODE. We note that the appended documents also address Lumryz’s

approvability in light of Xywav’s unexpired ODE, but the analysis also includes FDA’s
decision regarding Lumryz’s eligibility for its own term of ODE.

Has the same drug
or biologic already
been approved for
the same
indication?

Yes [1 No [

Comments:

See appended memo and consults for analysis regarding Lumryz’s eligibility for its own
term of ODE. We note that the appended documents also address Lumryz’s
approvability in light of Xywav’s unexpired ODE, but the analysis also includes FDA’s
decision regarding Lumryz’s eligibility for its own term of ODE.

Has clinical
superiority been

Yes [1 No [0 Not Applicable [

demonstrated?
See appended memo and consults for analysis regarding Lumryz’s eligibility for its own
Comments: term of ODE. We note that the appended documents also address Lumryz’s
’ approvability in light of Xywav’s unexpired ODE, but the analysis also includes FDA’s
decision regarding Lumryz’s eligibility for its own term of ODE.
Recognize Exclusivity: Yes No [J
Recommendation:

Lumryz (sodium oxybate) for extended-release oral suspension is eligible for orphan-
drug exclusivity for the treatment of cataplexy or excessive daytime sleepiness (EDS) in
adults with narcolepsy.

Additional comments (optional):
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Office of Orphan Products Development
Food and Drug Administration

10903 New Hampshire Avenue
W032-5271

Silver Spring, MD 20993

ProPharma Group

1129 20th Street Northwest
Suite 600

Washington, DC 20036

Attention: Marla Scarola, MS
US Agent for Flamel Ireland Limited dba Avadel Ireland
marla.scarola@propharma.com

Re: Orphan-drug designation DRU-2019-7038
Dear Ms. Scarola:

This letter refers to your oxybate drug that was designated as a drug for a rare disease or
condition pursuant to section 526 of the Federal Food, Drug, and Cosmetic Act (FD&C
Act) (21 U.S.C. 360bb) on January 8, 2018, for “treatment of narcolepsy.” We also refer
to the letter from the Center for Drug Evaluation and Research, dated May 1, 2023,
approving New Drug Application (NDA 214755) for Lumryz (sodium oxybate).

Lumryz is eligible for seven years of orphan-drug exclusive approval pursuant to section
527 of the FD&C Act (21 U.S.C. 360cc) for treatment of cataplexy or excessive daytime
sleepiness (EDS) in adults with narcolepsy. The period of exclusive approval expires
seven years after May 1, 2023, the date of approval of the NDA 214755. The scope of
orphan-drug exclusive approval is described under 21 CFR 316.31.

In accordance with section 527(¢)(2) of the FD&C Act (21 U.S.C. 360cc(e)(2)), FDA’s
summary of the clinical superiority finding will be posted at https://www.fda.gov/orphan.

It is the sponsor’s responsibility to assure the availability of sufficient quantities of this
drug to meet the needs of patients. Failure to do so could result in the withdrawal of the
drug’s exclusive approval as stipulated under 21 CFR 316.36(b).


https://www.fda.gov/orphan
mailto:marla.scarola@propharma.com

Flamel Ireland Limited dba Avadel Ireland

Should you have any questions, please contact our office by phone at 301-796-8660 or by
email at orphan@fda.hhs.gov.

Sincerely,

{See appended electronic signature page}

Director
Office of Orphan Products Development


mailto:orphan@fda.hhs.gov
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Sandra Retzky Date: 5/1/2023 12:08 PM EDT
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THE WEINBERG GROUP

VIA FEDEX
RECFIVED
July 24,2017 UL 24 817
Office 01 w.prict
Gayatri R. Rao, M.D., J.D. Products Develop

Director, Office of Orphan Products Development
Food and Drug Administration

10903 New Hampshire Avenue

W032-5295

Silver Spring, MD 20993-0002

RE:  Designation request # 16-5302: Sodium Oxybate for Extended-Release Oral
Suspension (FT218) for the treatment of cataplexy and excessive daytime sleepiness
in narcolepsy
SN0002: Request for Extension

Dear Dr. Rao:

On behalf of Flamel Ireland Limited doing business as Avadel Ireland (Avadel), we respectfully
request an extension to the pending Request for Orphan Drug Designation for Sodium Oxybate
for Extended-Release Oral Suspension (FT218) for the treatment of cataplexy and excessive
daytime sleepiness in narcolepsy (please refer to Designation request # 16-5302). The pending
application is scheduled to be withdrawn on August 23, 2017. With a Phase 3 trial underway,
Avadel has developed relationships with a number of Key Opinion Leaders (KOLSs) in the field
of narcolepsy. We are currently preparing an amendment to the designation request presenting
the opinions of the KOLs regarding FT218’s superiority over a similar already-approved sodium
oxybate product with orphan drug status. We request a four-month extension allowing for a
response by December 23, 2017.

Should any questions arise, please do not hesitate to contact me. I can be reached via telephone
at 202.730.4129 or by email at marla.scarola@weinberggroup.com.

Very truly yours.

Marla Scarola. MS
Senior Consultant
The Weinberg Group Inc.

MES/ms

The Weinberg Group Inc. | 1129 Twentieth St, NW, Suite 600 | Washington, DC 20036 | USA

P +1202.833.8077 | F +1 202.833.7057 | weinberggroup.com



VIA FEDEX
October 13, 2017 RECEIVED

0CT 13 2017
Gayatri R. Rao, M.D., ].D. Office of Orphan
Director, Office of Orphan Products Development Products Development

Food and Drug Administration
10903 New Hampshire Avenue
W032-5295

Silver Spring, MD 20993-0002

RE: Orphan Drug Designation #16-5302
Request for Orphan Drug Designation for Sodium Oxybate for Extended-Release
Oral Suspension (FT218)
Indication: For the treatment of cataplexy and excessive daytime sleepiness in
narcolepsy

Dear Dr. Rao:

On behalf of Flamel Ireland Limited dba Avadel Ireland (Avadel), enclosed please find two (2)
archival, electronic copies (CD) of an amendment to Avadel’s “Request for Orphan Drug
Designation” for Sodium Oxybate for Extended-Release Oral Suspension (FT218), originally
submitted on April 20, 2016. Avadel also makes reference to the amendment submitted on
May 13, 2016, the Office of Orphan Products Development’s (OOPD’s) response dated
August 23, 2016 that orphan status was not granted, and the request for an extension submitted
onJuly 21, 2017.

In the original request, Avadel argued that FT218 provides a major contribution to patient care
over the similar already-approved sodium oxybate product (Xyrem®, NDA 021196). In the
response to the request, OOPD acknowledged that the proposed dosing regimen of FT218 is
more convenient to the patient and/or caregivers than that of Xyrem®. However, the reduction
in dosing frequency was not considered a major contribution to patient care. Avadel is now
submitting letters from four Key Opinion Leaders (KOLs) in the field of narcolepsy describing
their experiences with narcolepsy patients and how they expect a reduction in dosing frequency
to impact their patients. The following attachments are provided:

e Letter from Dr. Lois Krahn

Letter from Dr. Meir Kryger

Letter from Dr. Thomas Roth

Patient survey from Dr. Thomas Roth
Letter from Dr. Todd Swick

CV of Dr. Lois Krahn



Gayatri Rao, M.D., J.D.
October 13, 2017
Page 2

e CV of Dr. Meir Kryger
e CV of Dr. Thomas Roth
e CV of Dr. Todd Swick

On the basis of these KOL letters, Avadel respectfully requests that OOPD reconsider the
determination that FT218 does not provide a major contribution to patient care over Xyrem®.

Should any questions arise, please do not hesitate to contact me. I can be reached via telephone

at 202.730.4129 or by email at marla.scarola@weinberggroup.com.

Very truly yours,

Marla Scarola, MS
Senior Consultant

The Weinberg Group Inc.
MES/al

Enclosures
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Yale Alumni College. You have a Sleep problem. Now What? NEW HAVEN-November 9.
Update in Sleep Medicine, Sleep in Art and Literature, St Louis, October 25

Mystery of Sleep Lecture. Dickens Day Event. April 2016

Various lectures and facilitating State Sleep lectures
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A251, June 2005.
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McCall V, Fava M, Wessell T, Rubens R, Caron J, Amato D, Roth T: Eszopiclone Co-Administered
With Fluoxetine for Insomnia Associated With Major Depressive Disorder (MDD): An Analysis of the
Effects on Depression. Sleep 28 Abstract Supplement: A310, June 2005.
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Sleep 28 Abstract Supplement: A310, June 2005.

Krystal A, Rubens R, Fava M, McCall V, Wessel T, Amato D, Caron J, Roth T: Eszopiclone Co-
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Drake C, Walsh J, Roth T: Armodafinil Improves Sleep Latency in Patients With Shift Work Sleep
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Roth T, Rogowski R, Hull S, Cohn M, Lankford A, Mayleben D, Scharf M: Efficacy and Safety of
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A50, June 2007.

Schweitzer P, Griffin K, Roth T, Walsh J: Intraindividual Decrements in Sleepiness and Performance
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Erman M, Krystal A, Zammit G, Soubrane C, Roth T: Long-Term Efficacy of Zolpidem Extended-
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Eszopiclone Discontinuation in Patients With Primary Insomnia and Insomnia Co-Existing With Major
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Rubens R, Wilson P, Schaefer K, McCall W, Roth T: Changes in Sleep Outcomes With Placebo
Treatment in Patients With Primary Insomnia and Insomnia Co-Morbid With Peri-Menopausal
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McClure T, Drake C, Roth T: Work Productivity in Insomnia. Sleep 30 Abstract Supplement: A251,
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Lankford A, Hull S, Scharf M, Schwartz H, Seiden D, Jochelson P, Rogowski R, Roth T, Group S:
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2007.

McCall W, Schaefer K, Rubens R, Huang H, Pfleeger K, Hayduk R, Roth T: Effects Of Eszopiclone
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Sleep 30 Abstract Supplement: A344, June 2007.

Linn S, McClure T, Monaghan K, Bluhm D, Watson K, Roth T, Richardson G: Association of
Serotonin Transporter (5SHTT) Gene Polymorphism With Amount of Slow-Wave Sleep in Human
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Changes during the Transition to Sleep: Evidence from Magnetoencephalographic (MEG)
Localization of Differences between 8-11Hz and 12-15Hz Frequency. Sleep 31 Abstract Supplement:
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Roehrs T, Harris E, Hyde M, Roth T: Codeine Effects in Sleepy Versus Alert Healthy Normals. Sleep
31 Abstract Supplement: A33, 2008.

Randall S, Maan R, Roehrs T, Roth T: Pre-Sleep Salivary Cortisol Levels in Insomniacs Using
Zolpidem Long-Term. Sleep 31 Abstract Supplement: A37, 2008.
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Environmental Contributions. Sleep 31 Abstract Supplement: A231, 2008.
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Gene Polymorphisms and Risk of Primary Insomnia. Sleep 31 Abstract Supplement: A233, 2008.

Roth T, Krystal AD, Maguire Y, Singh N, Maytom M: Pharmacokinetics of the Sublingual Zolipdem
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Supplement: A235, 2008.
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Halves of the Night. Sleep 31 Abstract Supplement:. A246, 2008.
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Sleep 31 Abstract Supplement: A256, 2008.
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Abstract Supplement: A256, 2008.

Krystal A, Lankford A, Durrence H, Jochelson P, Rogowski R, Kittrelle J, Roth T: Efficacy of Doxepin
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Supplement: A257, 2008.
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Stroe AF, Roth T, Jefferson C, Gajos K, Hudgel DW, Drake C: Excessive Sleepiness Predicted by
Specific Medical Disorders and Depression: A Population-Based Study. Sleep 31 Abstract
Supplement: A298, 2008.

Harris E, Roehrs T, Hyde M, Roth T: Pain Sensitivity in Sleepy Versus Alert Healthy Normals. Sleep
31 Abstract Supplement: A300, 2008.
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Development of a Excessive Sleepiness Diary. Sleep 31 Abstract Supplement: A308, 2008.
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Supplement: A324, 2008.

Sheehan D, Asnis G, Shrivastava R, Lydiard RB, Bastani B, Roth T, Fava M: Zolpidem Extended-
Release 12.5 mg Co-Administered with Escitalopram Improves Insomnia Symptoms and Next-Day
Functioning in Generalized Anxiety Disorder Comorbid with Chronic Insomnia. Sleep 31 Abstract
Supplement: A325, 2008.

Gumenyuk V, Spear L, Jefferson C, La-Rose C, Roth T, Korzyukov O, Drake C: Armodafinil
Improves Brain Activity Related to Sensory Memory and Pre-Attentive Novelty Detection in Patients
with Shift Work Disorder. Sleep 32 Abstract Supplement: A5, 2009.

Drake C, Gumenyuk V, Jefferson C, La-Rose C, Spear L, Kick A, Roth T: Armodafinil in Shift Work
Disorder: Normalization of the MSLT. Sleep 32 Abstract Supplement: A34, 2009.

Randall S, Roehrs T, Maan R, Roth T: Chronic Hypnotic Use: Risk of Rebound Insomnia. Sleep 32
Abstract Supplement: A34, 2009.

Randall S, Roehrs T, Maan R, Roth T: Chronic Hypnotic Use: Its Abuse Liability. Sleep 32 Abstract
Supplement: A34-A35, 2009.
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in Smokers and Non Smokers. Sleep 32 Abstract Supplement: A41-A42, 2009.

Wright KP, Dinges DF, Roth T, Walsh JK, Czeisler CA: Circadian Phase in Patients with Shift-Work
Disorder (SWD): Influence on Nighttime Sleepiness, Performance and Daytime Sleep. Sleep 32
Abstract Supplement: A46, 2009.

Zee P, Wang-Weigand S, Ogrinc F, Roth T: The Use of Ramelteon to Advance Sleep Timing and
Melatonin Phase in Delayed Sleep Phase Disorder. Sleep 32 Abstract Supplement: A48-A49, 2009.

Rosenberg R, Bogan RK, Yang R, Tiller J, Youakim JM, Roth T: Sleep Characteristics in Subjects
Recruited for a Jet Lag Study. Sleep 32 Abstract Supplement: A51, 2009.

Bogan R, Tiller J, Yang R, Youakim J, Roth T: Armodafinil for Excessive Sleepiness Associated with
Jet Lag Disorder. Sleep 32 Abstract Supplement: A52, 2009.

Hirshkowitz M, Lankford A, Roth T, Yang R, Rippon GA: Adjunctive Armodafinil Improves
Wakefulness Throughout the Day in CPAP-Treated Patients With Excessive Sleepiness Associated
with Obstructive Sleep Apnea. Sleep 32 Abstract Supplement: A194-A195, 2009.
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Roth T, Harsh J, Walsh J, Rosenberg R, Yang R, Rippon G: Armodafinil Improves Wakefulness
Throughout the Day in Patients with Excessive Sleepiness Associated with Narcolepsy. Sleep 32
Abstract Supplement: A245, 2009.

Richardson GS, Renier K, Kristin M, Shapiro L, Roth T: CRH Type 1 Receptor (CRHR1)
Polymorphisms and Risk for Primary Insomnia. Sleep 32 Abstract Supplement: A253, 2009.
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Supplement: A255, 2009.
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Survey: Methodology. Sleep 32 Abstract Supplement: A265-A266, 2009.
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Insomnia Following Long-Term Eszopiclone Treatment. Sleep 32 Abstract Supplement: A280-A281,
2009.

Roth T, Rosenberg R, Seiden D, Singh N, Steinberg F, Sakai S, Krystal A: As-Needed Treatment of
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Lozenge. Sleep 32 Abstract Supplement: A282, 2009.

Rosenberg R, Roehrs T, Singh N, Steinberg F, Roth T: Absence of Rebound Effects with Low-Dose
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Population Controls. Sleep 32 Abstract Supplement: A283, 2009.
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Normals. Sleep 32 Abstract Supplement: A410-A411, 2009.
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Objective Sleep Parameters Measured in the Home. Sleep 33 Abstract Supplement: A107, 2010.
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Drake C, Gumenyuk V, Jefferson C, Kick A, Coaker M, Roth T: Extending Time in Bed in Short
Sleepers: Effects on Objective Sleep Parameters Measured in the Home. Sleep 33 Abstract
Supplement: A113, 2010.
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Reduces Pain Sensitivity. Sleep 33 Abstract Supplement: A170-A171, 2010.
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adults and elderly. Sleep, Volume 39, Abstract Supplement: A210, 2016.

Carr AN, Ramsey DL, Brum JM, Thomas P, Kappler G, Chan K, Koshorek G, Roth T.
Diphenhydramine hcl improves both objective and subjective sleep parameters in an occasional
sleeplessness population. Sleep, Volume 39, Abstract Supplement: A212, 2016.

Withrow D, Koshorek G, Roth T, Roehrs T. At-home actigraphy vs. in-laboratory PSG in insomnia.
Sleep, Volume 40, Abstract Supplement: A122, 2017.

Koshorek G, Withrow D, Roth T, Roehrs T. Actigraphy in insomnia with and without event-marking.
Sleep, Volume 40, Abstract Supplement: A122, 2017.

Drake C, Cheng P, Luik A, Peterson E, Joseph C, Tallent G, Tran K, Ahmedani B, Roehrs T, Roth T.
Preliminary data for the sleep to prevent evolving affective disorders (SPREAD) trial. Sleep, Volume
40, Abstract Supplement: A131, 2017.

Hyde-Nolan ME, Arnedt JT, Cheng P, Fellman-Couture C,Tallent G, Kalmbach D, Singh M, Roth T,
Drake CL. Efficacy of behavioral insomnia treatment on post-menopausal quality of life. Sleep,
Volume 40, Abstract Supplement: A133, 2017.

Roth T, Mayleben D, Feldman N, Lankford A, Grant T, Nofzinger E. A novel forehead temperature
regulating device for insomnia: A randomized clinical trial. Volume 40, Abstract Supplement: A142,
2017.

Verster J, van de Loo AJ, Roehrs T, Roth T. Are clinical trial participants representative for patients
with insomnia? Volume 40, Abstract Supplement: A148, 2017.
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Van de Loo AJ, Mackus M, Knipping K, Kraneveld AD, Garssen J, Roth T, Verster JC. Cytokines,
sleep and daytime sleepiness. Volume 40, Abstract Supplement: A291, 2017.

Cheng P, Fellman-Couture C, Ahmedani B, Tallent G, Arnedt J, Roehrs T, Roth T, Drake C. CBT-I for

menopause related insomnia also reduces depression severity. Volume 40, Abstract Supplement;
A405, 2017.
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Diseased Brain - Current Opinion in Neurology. 1994
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oxybate for the treatment of cataplexy: a double-blind, placebo-controlled study in 28
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Sleepiness in Adults with Narcolepsy: Results of a Randomized, Double-Blind,
Placebo-Controlled Trial. (Abstract) APSS [Sleep] (2014) Minneapolis, MN.

Lee DO, Swick T, Poxceta S, Jaros M, Kim R, Shang G. Sleep Pain, and International
Restless Legs Scale Outcomes as Predictors of Response on the Patient-Rated
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Primary RLS Treated with Gabapentin Enacarbil: Pooled Analyses from 2 Randomized
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multicenter study evaluating the safety of sodium oxybate (SXB) in patients with
narcolepsy. (Abstract) APSS [Sleep] (2014) Minneapolis, MN.

Bogan R, Swick T, Mamelak M, Ristanovic R, Lai C, Black J, Villa K, Montplaisir J.
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Black J, Bassetti C, Bogan R, Lai C, Swick T. Sodium Oxybate Treatment in Patients
with Narcolepsy Stratified by the Presence of Cataplexy: Retrospective Subgroup
Analysis of a Randomized Clinical Trial. (Abstract) APSS, [Sleep] Seattle, WA, 2015.

Black J, Swick T, Feldman NT, Doekel R, Khayrallah M, Bream G, Ruoff R. Efficacy
and Safety of Oral JZP-110 for the tteatment of Excessive Daytime Sleepiness in
Adults with Narcolepsy: Results of a Phase 2b, Randomized, Double-Blind, Placebo-
Controlled Trial. (Abstract) Canadian Sleep Society Conference, Toronto, Canada,
September 2015.

Swick, TJ. Treatment paradigms for cataplexy in narcolepsy: past, present and future.
Nature and Sci of Sleep. 2015, 7:159-169.

Scrima L and Swick T. Narcolepsy. In: Synposis of Sleep Medicine. Pandi-Perumal SR
Editor, CRC Informa Press, London, Chaper 7, 2016 (In Press).

Swick TJ and Ondo, WG. Sleep in Parkinson’s Disease. In: Dopamine and Sleep:
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Sleep Apnea Syndrome
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Pain Mechanisms and Management
Spring Branch Memorial Hospital
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Magnetic Resonance Imaging - Principles and Applications
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Sleep Disorders Medicine
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Osler Institute

Neurology - Neurosurgery Board Review Course
Faculty - Neurological Aspects of Sleep Disorders
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Mind Matters Seminars

Sleep Disorders
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Bilateral Rhythmic Synchronous Movements of the Lower Extremities in Sleep - A
Form of Epilepsy?

International Conference on Sleep in the Diseased Brain

Jerusalem, Israel, March 13-18, 1994

Sleep Disorders in Critical Care Settings
Houston Critical Care Conference
Houston, Texas, November 2000

Narcolepsy — Into the New Millenium
Grand Rounds, Department of Neurology UT School of Medicine,
Houston, Texas, November 2000

Sleep Disorder for Neurologists
Department of Neurology, University of Texas School of Medicine-
Houston, Texas, Spring 2001

Movement Disorders in Sleep
The Southern Sleep Society Annual Meeting, March 2001

Degenerative Neurologic Diseases and Sleep
The Southern Sleep Society, March 2003

The Physiologic Consequences of Snoring and Sleep Apnea
Houston Critical Care Conference, November 2003

New Advancements in Narcolepsy
Grand Rounds, Scott and White Clinic, Temple, Texas
Texas A&M University School of Medicine, November 2003

A Problem Based Sleep Medicine Course for the Primary Care Practitioner,
Co-Director: The Houston Sleep Consortium, September 2004

Efficacy of Sodium Oxybate for the Treatment of Excessive Sleepiness in Patients with
Narcolepsy. Investigator Meeting, Jazz Pharmaceuticals, January 2006

The Neurology of Sleep: Advances in Neurology
Methodist Neurological Institute, January 2006

A Problem Based Sleep Medicine Course for the Primary Care Practitioner, Second
Annual Course,
Co-Director: The Houston Sleep Consortium, February 2006.

Sleep and the Law: “But Officer | Was Asleep!”
Association of Professional Sleep Societies, Annual Meeting, June 2007

Advances in Understanding and Treatment of Narcolepsy
Methodist Neurological Institute 3" Annual Advances in Neurology, September 2007

A Problem Based Sleep Medicine Course for the Primary Care Practitioner,

Pain and Sleep: A Bi-Directional Relationship
The Houston Sleep Education Consortium, February 2008
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Clinical Experience with Sodium Oxybate in Narcolepsy and Fibromyalgia: Clinical
Trials and Clinical Practice Perspectives.
Investigator Meeting, Jazz Pharmaceuticals, March 2008

Problem based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing
a Differentioal Diagnosis and Treatment Plan, Chronic Pain and Sleep Disorders.
The Houston Sleep Education Consortium, March 2009

Problem Based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing
a Differential Diagnosis and Treatment Plan
The Houston Sleep Education Consortium, February 2010

Problem Based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing
a Differential Diagnosis and Treatment Plan
The Houston Sleep Education Consortium, February 2011

Parasomnias: Things that Go Bump In The Night. Texas Medical Association Annual
Meeting; Section on Psychiatry, June 2011.

National Experts Panel on Narcolepsy. Disturbed Nocturnal Sleep; Jazz
Pharmaceuticals, Minneapolis, MN, June 2011.

Excessive Somnolence and Excessive Quantity of Sleep: Prevalence, Comorbidity and
Mortality. Patients with Hypersomnia in a Dedicated Sleep Practice. Stanford Sleep
Epidemology Research Center. April 2012.

Problem Based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing
a Differential Diagnosis and Treatment Plan
The Houston Sleep Education Consortium, February 2012

Physician Fatigue. Physician Health and Rehabilitation Training Session and Retreat,
Texas Medical Association Committee on Physician Health and Rehabilitation Annual
Retreat 2012, Moody Gardens, Galveston, Texas Feb 2012.

Basics of Narcolepsy. National Narcolepsy Network Annual Conference, October 2012,
Cleveland, OH.

Comorbidity of Sleep Disorders and Mortality: Excessive Sleepiness &
Hypersomnolence Issues. Comorbidities of Hypersomnolence: Chicken or Egg?
Stanford Sleep Epidemiology Research Center. August 2013.

Advancements in Narcolepsy: Pathophysiology and Etiology. National Narcolepsy
Network Annual Conference, October 2013, Atlanta, GA.

Problem Based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing
a Differential Diagnosis and Treatment Plan.
The Houston Sleep Education Consortium, 10" Annual Course, January 2014

Sleep Medicine Lecture Series-Introduction to clinical sleep medicine, neuroanatomy,
physiology, pathophysiology and treatment. Houston Methodist Hospital, Department
of Neurology, Houston, TX 2014-2015.

Sleep and Pain: A Bi-Directional Relationship. American Sleep and Breathing
Academy, Annual Meeting, Scottsdale, AZ, May 2014.
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Clinical Decision-Making in Narcolepsy Management; State-of-the Art. APSS National
Meeting, Minneapolis, MN, June 2014.

Unmasking Narcolepsy: Diagnostic and Therapeutic Strategies. American Association
of Sleep Technologists Fall Course, Darien, IL September 19, 2014.

Keynote Address, “Narcolepsy 101”. National Narcolepsy Network Annual Conference,
October 2014, Denver, CO.

Invited Sleep Specialist-The Whitney Reyolds Show, PBS; Chicago, IL concerning
sleep apnea, drugs and athletics, November 2014.

American Association for Respiratory Care, National Meeting: The role of the
RRT/CRT/RPSGT/RST in the Changing Health Care Environment, Las Vegas, NV,
December 2014.

The Orexin System, Texas Neurologic Society, Fort Worth, Texas, February 2015.

2015-Narcolepsy and Central Hypersomnias (Past, Present nd Future). The Houston
Sleep Education Consortium-Problem Based Sleep Medicine Course. Houston, Texas
March 2015.

Narcolepsy Case Studies and PSG/MSLT Evaluation of Excessive Daytime
Hypersomnolence. American Association of Sleep Technologists Annual National
Meeting, Seattle, WA, June 7, 2015.

Diabetes and Metabolic Dysfunction and their relationship to sleep disorders. Board of
Registered Sleep Technologists, Annual Meeting, Dallas, Texas, September 19, 2015.

Update on medical therapy for narcolepsy. National Narcolepsy Network Annual
Conference, Denver, CO; October 10, 2015.

Practical Insights in Sleep Medicine: Advancing the Clinical Approach to Recognizing,
Diagnosing, and Managing Excessive Daytimne Sleepiness and/or Cataplexy in
Narcolepsy. Live, National Closed Circuit Tevelesion Presentation, New York City, NY,
October 2015.

Sleep Medicine and the Training of Sleep Specialists in the USA.
Neurology/Psychology Chinese Sleep Disorders Assocition Meeting, Beijing, China
November 2015.

Elements of a Comprehensive Sleep Disorders Center, Sino-American Private Sleep
Center Seminar, Beijing, China, November 2015.

Sleep Medicine Lecture Series-Introduction to Clinical Sleep Medicine, neuroanatomy,
physiology, pathophysiology and treatment. Houston Methodist Hospital-Neurological
Institute, Department of Neurology, Houston, TX 2015-2016.

HOSPITAL STAFF APPOINTMENTS:
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Memorial Hermann-Memorial City Medical Center
Houston, Texas 77024 Courtesy Staff

North Cypress Medical Center
Cypress, Texas 77429 Active Staff
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Review of Request for Orphan Drug Designation

For Original Requests

1 *Date of Request: Click here to enter a date.
*Date Received by FDA: Click here to enter a date.
For Amendments:
2 | *Date Original Request Received: 4/20/2016
*Date of Amendment: 10/13/2017
*Date Amendment Received: 12/13/2017
3 Date Review Completed: 12/21/2017
a *Designation Number: 16-5302
*Prior or Related Designation Number:
5 (e.g., if the 1-year deficiency response period to
prior similar submission was exceeded)
6 | *Chemical Name:
A T ap—— FT218 (s_odium oxybate for extended-release oral
suspension)
8 | Other (Code) Name:
Flamel Ireland Limited
9 Block 10-1 Blanchardstown Corporate Park
*Sponsor: Ballycoolin
Dublin 15
Ireland
10 *Proposed Orphan Disease or For the treatment of cataplexy and excessive daytime
Condition: sleepiness in narcolepsy
U.S. Agent for Flamel
11 | ; . Marla Scarola
Sponsor Resident Agent or Contact: Phone: 202.730.4129
E-mail: marla.scarola@weinberggroup.com
The drug substance, sodium oxybate is manufactured in
12 | *Manufacturer: accordance with Good Manufacturing Practice at the

following facilities:

Page | 1
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(b) (4)

Manufacture of FT218 drug product is conducted in
accordance with Good Manufacturing Practice at the
following facilitv:

(b) (4)

13

*Regulatory Status:

FT218 is currently being tested under IND 126,321 for
the treatment of cataplexy and excessive daytime
sleepiness in narcolepsy. It is not approved or marketed
in any country including the US for any indication. No
adverse regulatory actions have been taken against
FT218 in any country.

14

* Sponsor Provided Self-Certification? Yes D No D

If no, request from sponsor.

15

Orphan Drug Designation History:

Six drugs currently hold orphan drug designation for
the treatment of narcolepsy: DRU-2016-5268, DRU-
2012-3751, DRU-2010-3072, DRU-1994-858, DRU-1993-
737 and DRU-1987-263. Two have been approved:
DRU-1994-858 (oxybate) and DRU-1993-737
(modafinil).

*Filled out by Program Support Team

16

Disease Proposed by Sponsor:
(Provide several line descriptors not
to exceed two paragraphs; cite page
numbers in the request for more
details.)

Narcolepsy is a neurological disorder characterized by
excessive daytime sleepiness, cataplexy, hypnagogic
hallucination and sleep paralysis. The prevalence of narcolepsy
in the US is 0.02-0.18%. Narcolepsy preferentially affects males
with a male to female ratio of 2 to 1. Narcolepsy is thought to
have genetic predispositions. Certain human leukocyte antigen
(HLA) subtypes and abnormal hypocretin (orexin)
neurotransmission have been associated with narcolepsy. An
autoimmune etiology is also suggested.

The Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5) defines narcolepsy as recurrent episodes
of irrepressible need to sleep, lapsing into sleep, or napping
occurring within the same day. These sudden sleep attacks
may occur during any type of activity at any time of the day.

Page | 2
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Although narcolepsy has traditionally been a disease of
adulthood, most cases have their onset in childhood or
adolescence. Sleep attacks must have been occurring at least
three times per week over the past 3 months for the diagnosis
of narcolepsy. There also must be the presence of at least one
of the following:

U Episodes of cataplexy occurring at least a few
times per month

. Hypocretin deficiency

. REM sleep latency <15 minutes, or a mean sleep

latency <8 minutes and two or more sleep-onset

REM periods (SOREMPs)
Two tests that are considered essential in confirming a
diagnosis of narcolepsy are the polysomnogram (PSG) and the
Multiple Sleep Latency Test (MSLT). Three forms of narcolepsy
are recognized: narcolepsy with cataplexy, narcolepsy without
cataplexy, and narcolepsy due to a medical condition.
Treatments of narcolepsy include both pharmacologic and
nonpharmacologic approache . Pharmacologic treatment of
narcolepsy involves the use of central nervous system (CNS)
stimulants such as methylphenidate, modafinil,
dextroamphetamine sulfate, methamphetamine, and
amphetamine. Modafinil (Provigil, Modasomil, Modiodal, Vigil)
is the first-line pharmacological treatment of excessive
daytime sleepiness and irresistible episodes of sleep in
association with behavioral measures. Sodium Oxybate
(XYREM®) is currently the first-line treatment for cataplexy in
patients with narcolepsy. Antidepressants, either tricyclics or
newer antidepressants, are used treatments. Clinical trials on
intravenous immunoglobulin (IVIg) have shown some
promising results.

“Same Drug(s)” already

17 | approved for the same Ye;; XM No [l
indication?

Xyrem?®, sodium oxybate oral solution (500 mg/ml), is

18 | If YES, list the drug(s) currently approved by the FDA under NDA 21196 for the
treatment of cataplexy and excessive daytime in narcolepsy.
If YES, has the sponsor provided a W

19 | plausible hypothesis for clinical o
superiority over all previously Yes No [

approved same drugs?

The sponsor claims that FT218 provides a major contribution
20 | List all hypotheses presented by | to patient care (MC to PC) over the approved marketed

the sponsor. product Xyrem® (NDA 021196) by reducing the twice nightly
dosing to once before bedtime. The sponsor did not make
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claims on superior clinical safety and efficacy.

21

If YES, provide an analysis of, at a
minimum, the plausible
hypothesis for clinical superiority
that will be the basis of the
designation. If NO, provide an
analysis why all hypotheses
presented by the sponsor are not
plausible.

Upon review of the original request, OOPD issued the
following deficiency on August 23, 2016: The OOPD
acknowledges that the proposed dosing regimen of FT218 is
more convenient to the patient and/or caregivers than that of
Xyrem®. However, based on your current submission, this
reduction in dosing frequency is not considered as providing a
major contribution to patient care. You have also not
submitted a plausible hypothesis for superior efficacy or safety
for your product over the approved product used per
marketing label.

This amendment (submitted on 10/13/2017) contains the
sponsor’s response to OOPD’s deficiency letter dated
08/23/2016. The sponsor provided letters from four Key
Opinion Leaders (Dr. Krahn, Dr. Kryger, Dr. Roth and Dr. Swick)
in the field of narcolepsy describing their experiences with
narcolepsy patients and how they expect a reduction in dosing
frequency to impact their patients to support the sponsor’s
claim of major contribution to patient care (MCTPC).

Sponsor rationale for MCTPC (as described in the original
submission and in this amendment by the four narcolepsy
experts):

1. The sponsor cited a statement distributed at the
September 24, 2013 FDA meeting on Drug
Development for Narcolepsy: “...an ideal therapy
included, a drug that would provide consistent and
adequate control of the daytime sleepiness without
the hard crash and one that would require dose taken
at bedtime resulting in 8 hours of restorative sleep”.

2. Eliminate the obvious disadvantage of needing to
disrupt sleep in order to take a drug that promotes
sleep.

3. Reduce the potential for decreased efficacy if the
second of dose of Xyrem?® is missed.

4. Eliminate the need to disrupt the sleep of roommates
and partners or parents/caregivers of affected
children.

5. Reduce safety risks of a second nightly dose of Xyrem®
which include:

6. Potential for consumption of the product left on a
bedside table by a child
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7. Risk of falls or other accidental injuries if the second
dose is not consumed in bed because of the rapid
onset of effects

8. The risk of accidental measurement errors in nightly
dose preparations

9. Potential impact on diversion: FT218 will be provided
as white granules as opposed to Xyrem® which is a
clear to slightly opalescent oral solution. Since sodium
oxybate has a history of being the “date-rape drug”,
the appearance and mouth feel of the white granules
could alert the target of the misuse that a substance
has been added to his/her drink.

After initial review of this amendment, OOPD sent a formal
consult request to Division of Neurology Products (DNP) in the
Center for Drug Evaluation and Research (CDER) on November
2, 2017, in which OOPD asked DNP’s opinion on whether the
once nightly dosing would constitute as MCTPC.

CDER/DNP consult (attached with this review) was received by
OO0PD on December 20, 2017. DNP agrees that the once
nightly dosing would be considered as major contribution to
patient care. Dr. Mani provided the following statement in his
consult review: “Assuming that it is determined by the Agency
that any sodium oxybate product (such as FT218) can be
administered once each night, at bedtime, rather than twice in
a night as is the case for the currently approved marketed
sodium oxybate product, Xyrem (for the same indications as
Xyrem), that would be a major contribution to patient care.
The reasons for the view summarized in the previous
paragraph are readily apparent, and have already been
outlined in Section 5. Most notably, a once-before-bedtime
dosing regime for sodium oxybate would be more convenient
(and less disruptive of patient sleep), and more safe, than the
administration of two separate doses each night as is the case
with Xyrem.”. Dr, Mani also stated in Section 5 of his review:
“A once-nightly dosing regimen may present less risk to a
patient than a twice-nightly regimen. The twice nightly dosing
regimen for Xyrem has, for example, resulted in several
patients getting out of bed to take the second dose (contrary
to what is recommended in the Prescribing Information), while
under the sedating effects of the first dose, and falling and
sustaining serious injuries as a result.”

Taken into consideration of information provided in the
sponsor’s original submission and amendment, as well as
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CDER/DNP consult, OOPD determines that the sponsor has
provided a plausible hypothesis for clinical superiority based
on major contribution to patient care.

In addition, as stated by Dr. Mani, cases have been reported
that patients fell and sustained serious injuries when getting
out of bed to take the second dose of Xyrem® while under the
sedating effects of the first dose. A once before bedtime
dosing regimen enabled by FT218 would reduce the risk of
falling and subsequent injuries in these patients, therefore,
provides a plausible hypothesis of better safety.

22

If YES, select one type of clinical
superiority and describe in one
sentence the plausible hypothesis
that will be the basis for
designation. If NO, leave blank.

safety®d EffectivenessC] MCto PCX
Plausible Hypothesis:

1. FT218 would provide major contribution to patient
care compared to Xyrem® by eliminating the need to
disrupt sleep.

2. FT218 would provide better safety compared Xyrem®
by reducing the risk of falls and subsequent injuries
during nighttime.

23

Is subject of request for Orphan
Drug Designation a subset of a
disease or condition?

Yes [ No X

24

If YES, is the sponsor seeking a
designation for a pediatric
subpopulation of a common
disease?

Yes 0 No [

25

If YES, has the sponsor submitted
a property of the product that
would limit the product’s use to
the subset of the disease or
condition?

Yes [0 No [

26

If YES, describe property that
limits use of product to targeted
subset. If NO describe if the
sponsor has made any attempt at
explaining why use of the product
is limited to the subset of
interest.

27

Sponsor’s Population Estimate
and Estimating Methodology :
(cite page number in the request)

Prevalence of narcolepsy in the US is estimated to be 182,412.

For more information, please see my previous review on the
original submission.
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28

Reviewer agrees with sponsor’s
assessment that the population is
less than 200,000.

Yes No [

29

If the reviewer has concerns with
population provided by the
sponsor, list concerns and include
any calculations performed by the
reviewer.

30

Scientific Rationale: Describe the
drug and provide a brief
description of the mechanism of
action if known.

Please see my previous review on the original submission.

Scientific rationale is adequate.

31

Is the disease treated by the
product the disease that is the
subject of the request for orphan
drug designation?

Yes No [

32

If the disease or condition treated
by the product is not the subject
of the request for orphan drug
designation, describe the disease
or condition for the purposes of
orphan drug designation and why
you believe that to be the case.

33

If YES, does the sponsor rely on
human data?

Yes No O

34

If YES, provide a brief description
of the human data with page
reference to the designation
request. No need to describe all
human studies. Briefly describe
best study and note that others
exist. If NO, go to Animal Data.

35

Animal Data: are the data from
an appropriate animal model of
the disease?

Yes [0 No [

36

Provide a brief description of the
animal data (if any) and make
comment upon adequacy of the
data (appropriate animal model,
appropriate timing of drug
delivery, etc.)
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If no animal or human data are
37 | provided, is there an appropriate

animal model of the disease or Yes D No D
condition?

If NO, are there in vitro data and

38 | other supportive data to provide | Yes [ No [J
an adequate scientific rationale?

Describe the in vitro or other
39 | supportive data used to provide
an adequate scientific rationale.

40 | Recommendation: Designate: X  Abeyance: [J Denial: O

: This amendment contains the sponsor’s response to OOPD’s deficiency
41 letter dated August 23, 2016. Taken into consideration of information
submitted by the sponsor and CDER/DNP consult, OOPD has
determined that the sponsor has established plausible hypotheses of
clinical superiority of FT218 over Xyrem® by providing major
contribution to patient care and better safety. Scientific rationale is
adequate. The estimated population of narcolepsy is 182,412 in the US.
Therefore, | recommend this orphan drug designation request be
granted.

Summarize the
Recommendation:

ate: ,2/2'/"'30'7

Gumei Liu, MD, PhD, Staff Fellow

Concur:, | Date: /ZA A /o 4

o .
Henry H. Startzman lli, M.D.
Director, Orphan Drug Designation Program

Secondary Rewewer Comments (optional): for example, is a meeting withi the sponsor recommended?

z WW%W/A/W

WS
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Orphan Drug (OD) and Rare Pediatric Disease (RPD) Designation Checklist

e  Completed by Designation Reviewer and placed behind a completed orphan designation review when the
review results in a recommendation for Orphan Drug or RPD designation status being awarded.

e  Completed review and checklist are submitted to the Director, Orphan Drug Designation Program.

e Checklist will aid the Designation Administrator to correctly populate the Designation Database at the time
the designation letter is issued to Sponsor.

Designation Application # 16-5302

Generic, Chemical or Meaningful Descriptive Name: FF2#& (sodium oxybate g extended-release oral suspension)

Orphan or RPD Designation: Fortlie-treatmerntof Cataplexy ani excessivethytime-sleepiness in narcolepsy O el A

r C

Patient Population Estimate: 182,412

, Tresbmes

IND # 126321

Circle whether the product i§a DRUG @ BIOLOGIC (if combination product, circle primary mode of action)

Check if any of the following apply for Orphan Drug (OD) or Rare Pediatric Disease (RPD) Designation Letters:

OD and RPD OPTION 1

Please note that the designation granted is broader than the indication proposed in your
designation request.

OD OPTION 2 Please note that the designation granted is based on the information you submitted and
reliance upon additional supportive information.
X OD OPTION 3 Our decision to grant designation is based on the plausible hypothesis that your drug may

be clinically superior to the same drug(s) already approved for the same indication
because your drug ma)rovide a major contribution to patient care] due to
[that the once before bediimeduosing regimen of FT218 eliminates the need to disrupt
sleep and reduces risks of falls and subsequent injuries during nighttime]

RPD OPTION 2

We determined that [disease name] meets the definition of a rare pediatric disease based
on the information you submitted and reliance upon additional supportive information.

RPD OPTION 3

USE IF WE CANNOT DESIGNATE THE MARKETING APPLICATION

RPD OPTION 4

USE IF WE CONDITIONALLY DESIGNATE THE APPLICATION

For Database:

Combination Product

potential for product to be classified as a drug-biologic, drug-device, biologic-device or
biologic-drug-device

Personalized Medicine

uses genetic or other biomarker information to make treatment decisions about patients

Bioterrorism

designated for counter-terrorism use

Serious designated for a serious and life threatening disease or condition
Same drug designated for If checked, specify other orphan drug designation file number(s): DRU-1994-858
same use
X MCTPC designated on a hypothesis that the product is clinically superior in that it will provide a
major contribution to patient care [21 CFR 316.3(a)(3)(iii)]
X Safety designated on a hypothesis that the product is clinically superior in that it will provide
greater safety in a substantial portion of the target population [2] CFR 316.3(a)(3)(ii)]
Efficacy designated on a hypothesis that the product is clinically superior in that it will provide

greater effectiveness [21 CFR 316.3(a)(3)(i)]

Orphan Subset

designated for a subset of a non-orphan disease or condition

Policy Issue

contains issue(s) that could be used to set precedence and/or is controversial. If
checked, briefly describe issue below so that Designation Administrator can note in
Designation Database comment field:

Economic

designated based on nonrecovery of costs

EMA submission

application for same product/disease has been submitted to EMA

EMA designation

same product/disease holds EMA designation

Nisaadly
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Speclalty (Select up to 3 pertinent specialties from the Groups below and number 1 to 3 from greatest to least importance. Specialty

1 must be from Group A but specialties 2 and 3 can be any listed in Group A or B).

Group A Group B
Analgesics/Anesthesiology Orthopedics Bone Marrow Transplant
Cardiology Otolaryngology/Head & Neck Burn
Dental Pharmacology/Toxicology/Poisoning/Chelators Devices
Dermatology Physical Medicine and Rehabilitation Gene Therapy
Endocrinology Psychiatry Geriatrics
Gastroenterology/Liver Pulmonary HIV/AIDS
Genetics Radiopharmaceutical/Nuclear Medicine/Radiology Laser/Photodynamic Therapy
Hematology Rheumatology Medical Foods :
Immunology Substance Abuse Neonatology
Infectious Diseases Transplant Neurosurgery
Metabolism Urology Nutrition
Nephrology Vascular Pain

x| Neurology Pediatrics
Obstetrics and Gynecology Sickle Cell Disease
Oncology Supplement
Ophthalmology

Version 10/4/2017
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Office of Orphan Products Development
Food and Drug Administration

WO032- 5295

10903 New Hampshire Avenue

Silver Spring, MD 20993

JAN 0 8 2018

The Weinberg Group Inc.
1129 Twentieth St., NW, Suite 600
Washington, DC 20036

Attention: Marla Scarola, MS
Senior Consultant
marla.scarola@weinberggroup.com

Re: Designation request # DRU-2016-5302
Amendment dated: October 13, 2017
Amendment received: October 13, 2017

Dear Ms. Scarola:

This letter responds to your amended request submitted on behalf of Flamel Ireland Limited
for orphan-drug designation of sodium oxybate for extended-release oral suspension for
“treatment of cataplexy and excessive daytime sleepiness in narcolepsy.”

Pursuant to section 526 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 360bb),
your orphan-drug designation request of sodium oxybate extended-release oral suspension
is granted for treatment of narcolepsy. Please note that the designation granted is broader
than the indication proposed in your designation request

Our decision to grant designation is based on the plausible hypothesis that your drug may
be clinically superior to the same drug(s) already approved for the same indication because
your drug may be more safe due to the ramifications associated with the dosing regimen for
the previously approved sodium oxybate in treating patients with narcolepsy. See section
527 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 360cc) and 21 CFR
316.3(b)(3) (defining “clinically superior”); and see 21 CFR 316.3(b)(14) (defining “same
drug” in this context). Our determination that this hypothesis is plausible does not suggest
that this is the only plausible hypothesis for your drug to be clinically superior to any same
drug(s) already approved for the same indication.



The Weinberg Group Inc. 2

In order to obtain orphan-drug exclusivity upon approval, you will need to demonstrate that
your drug is clinically superior to any already approved version of the same drug for the
same indication. Failure to demonstrate clinical superiority over the already approved same
drug(s) will result in your drug not receiving orphan-drug exclusivity. See 21 CFR
316.34(c). The demonstration of clinical superiority does not need to substantiate the
precise hypothesis upon which we based this designation, but instead may demonstrate
clinical superiority any way that meets the statutory definition.

If your drug receives marketing approval for an indication broader than what is designated,
it may not be entitled to exclusive marketing rights under section 527 (21 U.S.C. 360cc).
Therefore, prior to submission of your marketing application, we request that you compare
the drug’s orphan designation with the proposed marketing indication and submit additional
information to amend the orphan-drug designation if warranted. 21 CFR 316.26.

You must submit to the Office of Orphan Products Development a brief progress report of
drug development within 14 months after this date and annually thereafter until marketing
approval. 21 CFR 316.30.

Please notify this Office within 30 days of submitting a marketing application for the drug’s
designated use. Once your marketing application is approved, please contact Jeffrey
Fritsch, RPh at 301-796-8682 or alternatively at 301-796-8660 to assess eligibility for
orphan-drug exclusivity.

If you have questions regarding the development of your designated product, please feel
free to contact Gumei Liu, MD, PhD, at 301-796-0495 or alternatively at 301-796-8660.
Congratulations on obtaining your orphan-drug designation.

Sincerely,

Débra Y. Lewis, OD, MBA
Acting Director
Office of Orphan Products Development





