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METHODS OF TREATING IDIOPATHIC HYPERSOMNIA
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Application Serial No. 63/142,738,
filed January 28, 2021; U.S. Application Serial No. 63/088,902, filed October 7, 2020; U.S.
Application Serial No. 63/069,811, filed August 25, 2020; U.S. Application Serial No. 62/993,381,
filed March 23, 2020; and U.S. Application Serial No. 62/979,667, filed February 21, 2020 the

contents of each of which are hereby incorporated by reference in their entireties for all purposes.
BACKGROUND

[0002] Gamma-hydroxybutyrate (GHB), also known as "oxybate," is an endogenous compound
that is found in many human body tissues. GHB is present, for example, in the mammalian brain
and other tissues. In the brain, the highest GHB concentration is found in the hypothalamus and
basal ganglia and GHB is postulated to function as an inhibitory neurotransmitter (Snead and
Mortley, 1981, Brain Res. 227(4): 579-89). The neuropharmacologic effects of GHB include
increases in brain acetylcholine, increases in brain dopamine, inhibition of GABA-ketoglutarate
transaminase and depression of glucose utilization, but not oxygen consumption in the brain.
GHB treatment substantially reduces the signs and symptoms of narcolepsy, i.e., daytime
sleepiness, cataplexy, sleep paralysis, and hypnagogic hallucinations. In addition, GHB increases
total sleep time and REM sleep, and it decreases REM latency, reduces sleep apnea, and
improves general anesthesia (see U.S. Pat. Nos. 6,472,431; 6,780,889; 7,262,219, 7,851,506;
8,263,650; and 8,324,275, the disclosure of each of which is incorporated by reference in its

entirety for all purposes).

[0003] Idiopathic hypersomnia (IH) is a rare disorder of central hypersomnolence characterized
by severe excessive daytime sleepiness (EDS) occurring almost daily for at least 3 months, and
timing of nocturnal sleep. Patients with IH face many disorder-associated challenges such as
difficulty securing and sustaining employment, altered cognition, attention deficit, symptoms of
autonomic dysfunction (faintness, difficulties in regulating body temperature, headaches and

palpitations) and significant safety risks when operating a motor vehicle.
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[0004] There are currently no approved medications for the treatment of IH. Thus, there is a need

in the art for methods of treating TH.
SUMMARY

[0005] In one aspect, the present disclosure provides methods of treating idiopathic hypersomnia
using oxybate, preferably a mixture of salts of oxybate (a mixed salt oxybate). In some
embodiments, the mixed salt oxybate comprises one or more of the following: calcium, sodium,

potassium, and magnesium salts.

[0006] In some embodiments, the mixed salt oxybate comprises about 8% sodium oxybate, about
23% potassium oxybate, about 21% magnesium oxybate and about 48% calcium oxybate (mol.

equiv. %).

[0007] In some embodiments, about 0.5 g-9 g of the mixed salt oxybate is administered per day.
In some embodiments, about 0.5 g of the mixed salt oxybate is administered per day. In some
embodiments, about 0.25 g of the mixed salt oxybate is administered twice per day. In some
embodiments, about 0.17 g of the mixed salt oxybate is administered three times per day. In some
embodiments, about 1.0 g of the mixed salt oxybate is administered per day. In some
embodiments, about 0.5 g of the mixed salt oxybate is administered twice per day. In some
embodiments, about 0.33 g of the mixed salt oxybate is administered three times per day. In some
embodiments, about 1.5 g of the mixed salt oxybate is administered per day. In some
embodiments, about 0.75 g of the mixed salt oxybate 1s administered twice per day. In some
embodiments, about 0.50 g of the mixed salt oxybate is administered three times per day. In some
embodiments, about 2.0 g of the mixed salt oxybate is administered per day. In some
embodiments, about 1.0 g of the mixed salt oxybate is administered twice per day. In some
embodiments, about 0.66 g of the mixed salt oxybate is administered three times per day. In some
embodiments, about 2.5 g of the mixed salt oxybate is administered per day. In some
embodiments, about 2.5 g of the mixed salt oxybate is administered once per day. In some
embodiments, about 1.25 g of the mixed salt oxybate 1s administered twice per day. In some
embodiments, about 0.83 g of the mixed salt oxybate is administered three times per day. In some
embodiments, about 3.0 g of the mixed salt oxybate is administered per day. In some

embodiments, about 3.0 g of the mixed salt oxybate is administered once per day. In some
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embodiments, about 1.5 g of the mixed salt oxybate is administered twice per day. In some
embodiments, about 1.0 g of the mixed salt oxybate is administered three times per day. In some
embodiments, about 3.5 g of the mixed salt oxybate is administered per day. In some
embodiments, about 3.5 g of the mixed salt oxybate is administered once per day. In some
embodiments, about 1.75 g of the mixed salt oxybate 1s administered twice per day. In some
embodiments, about 1.16 g of the mixed salt oxybate is administered three times per day. In some
embodiments, about 4.0 g of the mixed salt oxybate is administered per day. In some
embodiments, about 4.0 g of the mixed salt oxybate is administered once per day. In some
embodiments, about 2.0 g of the mixed salt oxybate is administered twice per day. In some
embodiments, about 1.32 g of the mixed salt oxybate is administered three times per day. In some
embodiments, about 4.5 g of the mixed salt oxybate is administered per day. In some
embodiments, about 4.5 g of the mixed salt oxybate is administered once per day. In some
embodiments, about 2.25 g of the mixed salt oxybate 1s administered twice per day. In some
embodiments, about 1.5 g of the mixed salt oxybate 1s administered three times per day. In some
embodiments, about 5 g of the mixed salt oxybate is administered per day. In some embodiments,
about 5 g of the mixed salt oxybate is administered once per day. In some embodiments, about
2.5 g of the mixed salt oxybate is administered twice per day. In some embodiments, about 5.5 g
of the mixed salt oxybate is administered per day. In some embodiments, about 5.5 g of the mixed
salt oxybate is administered once per day. In some embodiments, about 2.75 g of the mixed salt
oxybate is administered twice per day. In some embodiments, about 6 g of the mixed salt oxybate
is administered per day. In some embodiments, about 6 g of the mixed salt oxybate is administered
once per day. In some embodiments, about 3.0 g of the mixed salt oxybate is administered twice
per day. In some embodiments, about 2.0 g of the mixed salt oxybate is administered three times
per day. In some embodiments, about 7.5 g of the mixed salt oxybate is administered per day. In
some embodiments, about 3.75 g of the mixed salt oxybate is administered twice per day. In some
embodiments, about 2.5 g of the mixed salt oxybate is administered three times per day. In some
embodiments, about 9.0 g of the mixed salt oxybate is administered per day. In some
embodiments, about 4.5 g of the mixed salt oxybate is administered twice per day. In some

embodiments, about 3.0 g of the mixed salt oxybate is administered three times per day.

[0008] In some embodiments, the mixed salt oxybate is administered when the patient wants to go

to sleep. In some embodiments, the mixed salt oxybate is administered at bedtime and about 2.5
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h-4 h after the bedtime administration. In some embodiments, the mixed salt oxybate is

administered after a period of sleep.

[0009] In some embodiments, mixed salt oxybate is in a liquid. In some embodiments, the
concentration of the mixed salt in the liquid is about 0.5 g/mL. In other embodiments, mixed salt

oxybate is a solid.
BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 shows the change in mean Epworth Sleepiness Scale (ESS) score during the study
described in Example 1 for patients treated with JZP-258 and patients treated with placebo.

[0011] FIG. 2 shows the Patient Global Impression of change (PGIc) for patients treated with JZP-
258 and patients treated with placebo at the end of the Double-blind Randomized Withdrawal
Period in the study described in Example 1 (p-value<0.0001). *The p-value for comparing the
proportion worsened on the PGIc between treatments 1s from a Cochran-Mantel-Haenszel (CMH)

test stratified by baseline medication group.

[0012] FIG. 3 shows the mean Idiopathic Hypersomnia Severity Scale (IHSS) score during the
study described in Example 1 for patients treated with JZP-258 and patients treated with placebo.

[0013] FIG. 4 shows the PGIc in the once nightly subset (patients treated once nightly with JZP-
258 (n = 15) and patients treated once nightly with placebo (n=11)) at the end of the Double-blind
Randomized Withdrawal Period in the modified intent-to-treat (mITT) population from the study

described in Example 1.

[0014] FIG. 5 shows the change in mean ESS score during the study described in Example 1 for
patients treated once nightly with JZP-258 and patients treated twice nightly with JZP-258 (mITT

population) during the Stable Dose Phase.
DEFINITIONS

[0015] Throughout this disclosure, various patents, patent applications and publications are
referenced. The disclosures of these patents, patent applications and publications in their entireties

are incorporated into this disclosure by reference for all purposes in order to more fully describe
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the state of the art as known to those skilled therein as of the date of this disclosure. This disclosure
will govern in the instance that there is any inconsistency between the patents, patent applications

and publications cited and this disclosure.

[0016] For convenience, certain terms employed in the specification, examples and claims are
collected here. Unless defined otherwise, all technical and scientific terms used in this disclosure
have the same meanings as commonly understood by one of ordinary skill in the art to which this

disclosure belongs.

[0017] The term "about" when immediately preceding a numerical value means a range (e.g., plus
or minus 10% of that value). For example, "about 50" can mean 45 to 55, "about 25,000" can mean
22,500 to 27,500, etc., unless the context of the disclosure indicates otherwise, or is inconsistent
with such an interpretation. For example in a list of numerical values such as "about 49, about 50,
about 55, ... ", "about 50" means a range extending to less than half the interval(s) between the
preceding and subsequent values, e.g., more than 49.5 to less than 52.5. Furthermore, the phrases
"less than about" a value or "greater than about" a value should be understood in view of the
definition of the term "about" provided herein. Similarly, the term "about" when preceding a series
of numerical values or a range of values (e.g., "about 10, 20, 30" or "about 10-30") refers,

respectively to all values in the series, or the endpoints of the range.

[0018] The terms "administer," "administering" or "administration" as used herein refer to
administering a compound or pharmaceutically acceptable salt of the compound or a composition
or formulation comprising the compound or pharmaceutically acceptable salt of the compound to

a patient.

[0019] As used herein, the term "gamma-hydroxybutyrate" (GHB) or "oxybate" refers to the
negatively charged or anionic form (conjugate base) of gamma-hydroxybutyric acid. GHB has the

O

HOMS

hydroxybutyric acid" (GBA) refers to the protonated form (conjugate acid) of gamma-

following structural formula: As used herein, the term "gamma-

O
HO\"/\/JJ\OH

hydroxybutyrate. GBA has the following structural formula: . Salt forms
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of GHB are disclosed in U.S. Patent Nos. 8,591,922 8,901,173; 9,132,107: 9,555,017; and

10,195,168, which are hereby incorporated by reference in their entireties for all purposes.

[0020] The terms "effective amount" and "therapeutically effective amount" are used
interchangeably in this disclosure and refer to an amount of a compound, or a salt thereof, that,
when administered to a patient, is capable of performing the intended result. For example, an
effective amount of a mixed salt oxybate is that amount which is required to reduce cataplexy in a
patient. The actual amount which comprises the "effective amount” or "therapeutically effective
amount" will vary depending on a number of conditions including, but not limited to, the severity
of the disorder, the size and health of the patient, and the route of administration. A skilled medical
practitioner can readily determine the appropriate amount using methods known in the medical

arts.

[0021] The term “equivalent” when comparing Na. GHB and mixed salts forms contains the
same amount of GHB within about 5% (by weight %). In preferred embodiments, a liquid
formulation of a mixed salt is equivalent to the Na. GHB-containing liquid formulation Xyrem

(which contains 0.409 g/mL of GHB).

[0022] In preferred embodiments, a liquid formulation of a mixed salt contains 0.234 g/mL of
calcium oxybate, 0.130 g/mL of potassium oxybate, 0.096 g/mL of magnesium oxybate, and 0.040
g/mL of sodium oxybate.

[0023] As used herein, the term "patient" refers to a mammal, particularly a human.

[0024] The phrase "pharmaceutically acceptable”" as used herein refers to those compounds,
materials, compositions, and/or dosage forms which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or other problem or complication, commensurate

with a reasonable benefit/risk ratio.

[0025] As used herein, "carrier" encompasses solvents, dispersion media, coatings, antibacterial
and antifungal agents, isotonic and absorption delaying agents and the like. The use of carriers for

active pharmaceutical ingredients is well known in the art. Insofar as any conventional media or
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agent is incompatible with the active ingredient, its use in the therapeutic compositions is not

appropriate.

[0026] The term "therapeutic effect” as used herein refers to a desired or beneficial effect provided
by the method and/or the composition. For example, the method for treating IH provides a
therapeutic effect when the method reduces at least one symptom of TH, such as excessive daytime

sleepiness, difficulty waking after sleep or cognitive dysfunction.

[0027] The term "treating" as used herein with regard to a patient, refers to improving at least one
symptom of the patient's disorder. Treating can be curing, improving, or at least partially

ameliorating a disorder.

[0028] The terms “substitute”, “switch”, “change”, “transition” and “exchange” are used

interchangeably in the context of the present disclosure.

[0029] The term "salt" or "salts," as used herein, refers to a compound formed by the interaction
of an acid and a base, the hydrogen atoms of the acid being replaced by the positive ion or cation
of the base. Pharmaceutically acceptable salts include inorganic acids such as, for example,
hydrochloric or phosphoric acids, or such organic acids as malic, acetic, oxalic, tartaric, mandelic,
and the like. Salts formed can also be derived from inorganic bases such as, for example, sodium,
potassium, silicates, ammonium, calcium, or ferric hydroxides, and such organic bases as
isopropylamine, trimethylamine, histidine, procaine and the like. In certain preferred
embodiments, the salt is formed from an inorganic base that is a metal, for example, an alkali
metal, such as lithium, potassium, sodium, or the like, an alkaline earth metal, such as magnesium,
calcium, barium, or the like, or aluminum or zinc. Other salts may comprise ammonium. Alkali
metals, such as lithium, potassium, sodium, and the like, may be used, preferably with an acid to
form a pH adjusting agent. Examples of pharmaceutically acceptable base addition salts include
those derived from inorganic bases like sodium hydroxide, potassium hydroxide, magnesium
hydroxide, calcium hydroxide, or ammonium hydroxide, and the like (See, e.g., Berge et al., 1977,

J. Pharm. Sci. 66: 1, U.S. Patent Nos. 6,472,431 and 8,591,922).

[0030] As used herein, the terms "salt of GHB" or "salts of GHB," as used herein, refer to a

compound formed by the interaction of gamma-hydroxybutyric acid (the conjugate acid of GHB)



WO 2021/168403 PCT/US2021/019024

with a base, for example, NaOH, KOH, Mg(OH)2, and Ca(OH), and the like, the hydrogen atoms
of the acid being replaced by the positive ion or cation of the base. Such salts may include, for
example, sodium oxybate (“Na.GHB”), potassium oxybate (“K.GHB”), magnesium oxybate
(“Mg.(GHB)2”), and calcium oxybate (“Ca.(GHB)2”), and the like. It will be understood by those
skilled in the art that such salts may be in solid form, or such salts may be in partially or fully
solvated form, for example, as when dissolved in an aqueous medium. It will be further understood
by those skilled in the art, that, depending on the solubility of the salt in the aqueous medium, that
the salt may be present in the aqueous medium as solvated cation(s) and anion(s), or as a

precipitated solid.

[0031] The term “oxybate dosing strength” refers to the amount of GHB in a particular dose (e.g.,
each mL of Xyrem contains 0.5 g of sodium oxybate, which is equivalent to a 0.409 g/mL oxybate
dosing strength). Although throughout the present disclosure, the oxybate dosing strength in a
composition is generally expressed in terms of the amount of oxybate present in a composition,
the present disclosure contemplates embodiments where the oxybate dosing strength is expressed

in the Equivalent Concentration of GBA that is contained in the dose.

[0032] The Equivalent Concentration of GBA in a compositions may be calculated by the

following formula:

Equivalent Concentration of GBA=

Concentration of GHB in (g/mL) X 104.1 (Formula Weight of GBA,%)
103.1 (Formula Weight of GHB (%)

[0033] Thus, each mL of Xyrem contains 0.5 g of sodium oxybate, which is equivalent to an
Equivalent Concentration of GBA of 0.413 g/mL.

[0034] The term “JZP-258" as used herein refers to a solution containing the mixed salt oxybate
comprising about 8% sodium oxybate, about 23% potassium oxybate, about 21% magnesium
oxybate and about 48% calcium oxybate (% mol. equiv. of GHB) and having a GHB concentration
of 0.409 g/mL (or, expressed another way, an Equivalent Concentration of GBA of 0.413 g/mL).
The following table describes the % mol. equiv., wt/vol%, and absolute amount of sodium oxybate,

potassium oxybate, magnesium oxybate and calcium oxybate in representative doses of JZP-258.
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% mol equivalent wt/wt% Amount in 1 g | Amount in 9 g
JZP-258 JZP-258
Na.GHB 8 8 80 mg 720 mg
K. GHB 23 25.5 255 mg 2,295 mg
Mg.(GHB); | 21 19.5 195 mg 1,755 mg
Ca.(GHB); |48 47 470 mg 4,230 mg

[0035] The term “mixed salts” or "mixed salt oxybate," as used herein, refers to salts of GHB
where two, three, four or more different cations are present in combination with each other in a
composition. Such mixtures of salts may include, for example, salts selected from the group
consisting of Na.GHB, K.GHB, Mg.(GHB)2, and Ca.(GHB)2. Mixed salt oxybates are described
in U.S. Patent Nos. 8,591,922; 8,901,173; 9,132,107; 9,555,017; and 10,195,168, the contents of

which is hereby incorporated by reference it entirety for all purposes.

[0036] The term "wt/wt %," are used herein, refers to the normalized weight percent of a particular

salt in a salt mixture.

[0037] The term "wt/wt % ratio," as used herein, refers to the ratio of wt/wt % values in a mixture
of salt. For example, where the salts Na. GHB, K. GHB, Mg.(GHB)2, and Ca.(GHB): are present in
a wt/wt %'s of 8%, 25.5%, 19.5% and 47%, respectively, the wt/wt % ratio of Na.GHB, K. GHB,
Mg.(GHB)2, and Ca.(GHB): in the mixture is 8%:25.5%:19.5%:47%.

[0038] The term, "formulation," as used herein, refers to a stable and pharmaceutically acceptable

preparation of a pharmaceutical composition disclosed herein.

[0039] The term, "liquid formulation," as used herein, refers to a water-based formulation, in

particular, a formulation that is an aqueous solution.

DETAILED DESCRIPTION

Idiopathic Hypersomnia
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[0040] Idiopathic hypersomnia (IH) is a rare disorder of central hypersomnolence characterized
by severe excessive daytime sleepiness (EDS) occurring almost daily for at least 3 months, despite
normal quality, quantity, and timing of nocturnal sleep (American Academy of Sleep Medicine
International Classification of Sleep Disorders, Third Edition [AASM 2014]). The
pathophysiology of idiopathic hypersomnia remains to be elucidated. The clinical phenotype of
IH is heterogeneous based on presence or absence of ancillary symptoms, most notably of which
include prolonged sleep time and sleep inertia (Basetti and Aldrich (1997), Idiopathic
hypersomnia. A series of 42 patients, Brain: A Journal of Neurology, 120(8), 1423-35 [Basetti
and Aldrich 1997]; Anderson et al. (2007), Idiopathic hypersomnia: a study of 77 cases, Sleep,
30(10), 1274-81 [Anderson 2007]; Ali et al. (2009), Idiopathic hypersomnia: clinical features and
response to treatment, Journal of Clinical Sleep Medicine, 5(6), 562-68 [Ali 2009]; Ahmed et al.
(2016), Overview of Central Disorders of Hypersomnolence, Reference Module in Neuroscience
and Biobehavioral Psychology, Evangelista et al. (2018), Update on treatment for idiopathic
hypersomnia, Expert Opinion on Investigational Drugs, 27(2), 187-92 [Evangelista 2018]; Leu-
Semenescu et al. (2016), Benefits and risk of sodium oxybate in idiopathic hypersomnia versus
narcolepsy type 1: a chart review, Sleep Medicine, 17, 38-44 [Leu- Semenescu 2016]). Nocturnal
sleep time and 24-hour sleep time are often prolonged (e.g., > 11 hours) in patients with IH, and
can be used to confirm the diagnosis (AASM 2014). Sleep inertia or “sleep drunkenness” defined
as “prolonged difficulty waking up with repeated returns to sleep, irritability, automatic behavior,
and confusion” is reported in 36 to 66% of patients (AASM 2014, Vernet et al. (2010), Subjective
symptoms in idiopathic hypersomnia: beyond excessive sleepiness, Journal of Sleep Research,
19(4), 525-34; Roth et al. (1972), Hypersomnia with sleep drunkenness, Archives of General
Psychiatry, 26(5), 456-62). The sleep inertia experienced by patients with IH represents a clinical
challenge because it is difficult for some patients to awaken enough to take their stimulant
medication (Trotti LM (2017), Idiopathic Hypersomnia, Sleep Medicine Clinics 12(3), 331-44
[Trotti 2017]). Other less specific features of IH include sleep paralysis and sleep hallucinations
(hypnagogic or hypnopompic hallucinations occurring at the transition from wake to sleep or sleep
to wake), which are present in approximately 20 and 25% of patients, respectively (Khan and Trotti
(2015), Central disorders of hypersomnolence, Chest, 148(1), 262-73 [Khan and Trotti 2015]). The
majority of patients with IH have symptoms that remain stable over many years and require long

term treatment, but spontaneous remission is seen in a minority of patients with IH (11-33%)

10
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within up to 5.5 years after diagnosis (Anderson 2007; Basetti and Aldrich 1997; Kim et al. (2016),
Different fates of excessive daytime sleepiness: survival analysis for remission, Acta Neurologica

Scandinavica, 134(1), 35-41).

[0041] Idiopathic hypersomnia is one of three central disorders of persistent hypersomnolence not
associated with another illness or substance; narcolepsy type 1 and narcolepsy type 2 comprise the
other two (AASM 2014). Features that distinguish IH from narcolepsy type 1 include the absence
of cataplexy and normal levels of hypocretin according to the ICSD-3 and a review by Billiard M
(2017), Epidemiology of central disorders of hypersomnolence, Reference Module in
Neuroscience and Biobehavioral Psychology [Billiard 2017]. Distinguishing IH from narcolepsy
type 2 is more challenging, as clinical features can be very similar. The diagnostic criteria for IH
and narcolepsy type 2 overlap with respect to irrepressible need to sleep or daytime lapses into
sleep and the absence of cataplexy. The diagnostic criteria for narcolepsy type 2 and IH differ
with respect to findings on sleep diagnostic testing. The diagnostic criteria for narcolepsy type 2
require either a sleep onset rapid eye movement period (SOREMP) on Polysomnography (PSG)
or >2 SOREMPs on multiple sleep latency test (MSLT), and a mean sleep latency <8 minutes on
MSLT; the diagnostic criteria for IH require the absence of a SOREMP on PSG and <1 SOREMP
on MSLT, and either a mean sleep latency <8 minutes on MSLT or total 24-hour sleep time >660
minutes (Billiard 2017, AASM 2014). Idiopathic hypersomnia is a diagnosis of exclusion, and it
1s important that physicians rule out other conditions that can cause hypersomnolence (e.g. sleep
apnea, narcolepsy, circadian rhythm disorders, sleep deprivation, medical and psychiatric

disorders) (Khan and Trotti 2015).

[0042] For more information about IH, see the following references which are hereby incorporated
by reference in their entireties: Lopez et al. (2017), French consensus. Management of patients
with hypersomnia: Which strategy?, Revue Neurologique, 173(1), 8-18; Pizza et al. (2013),
Polysomnographic study of nocturnal sleep in idiopathic hypersomnia without long sleep time,
Journal of Sleep Research, 22(2), 185-96.; Billiard and Sonka (2016), Idiopathic hypersomnia,
Sleep Medicine Reviews, 29, 23-33; Delrosso et al. (2014), Manual Characterization of Sleep
Spindle Index in Patients with Narcolepsy and Idiopathic Hypersomnia, Sleep Disorders, 2014,
Evangelista et al. (2018) Update on treatment for idiopathic hypersomnia, Expert Opin Investig
Drugs, 27(2):187-192; Leu-Semenescu et al. (2016), Benefits and risk of sodium oxybate in

11
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idiopathic hypersomnia versus narcolepsy type 1: a chart review, Sleep Med., 17:38-44; Mignot
EJ (2012), A practical guide to the therapy of narcolepsy and hypersomnia syndromes,
Neurotherapeutic, 9(4), 739-52; Ali et al. (2009), Idiopathic hypersomnia: clinical features and
response to treatment, Journal of Clinical Sleep Medicine, 5(6), 562-68.

[0043] The EDS and other symptoms experienced by patients with IH can negatively impact
quality of life, ability to sustain employment, and create a safety risk when operating a motor
vehicle. Compared with controls, patients with IH report increased activity limitations due to both
physical capabilities and emotional problems, decreased energy, decreased social functioning,
increased perception of general health problems, and increased feelings of depression and anxiety
(Ozaki et al. (2008), Health-related quality of life among drug-naive patients with narcolepsy with
cataplexy, narcolepsy without cataplexy, and idiopathic hypersomnia without long sleep time,
Journal of Clinical Sleep Medicine, 4(6), 572 [Ozaki 2008]). Patients with ITH face many disorder-
associated challenges that interfere with their ability to secure and sustain employment, including
tardiness and absenteeism due to debilitating EDS and sleep inertia that cannot be effectively
mitigated through napping, increasing sleep time, or typical strategies to awaken in the morning
such as use of alarm clocks, light exposure, or routines (Philip (2001), Is there a link between
subjective daytime somnolence and sickness absenteeism? A study in a working population, J
Sleep Res.10(2):111-5; Vernet et al. (2010), Subjective symptoms in idiopathic hypersomnia:
beyond excessive sleepiness, Journal of Sleep Research, 19(4), 525-34 [Vernet 2010]). In addition
to the potential for absenteeism at work, performance at work may be compromised in patients
with TH due to EDS and other aspects of the disorder process including altered cognition, attention
deficit, and symptoms of autonomic dysfunction (faintness, difficulties in regulating body
temperature, headaches and palpitations) (Oosterloo et al. (2006) Possible confusion between
primary hypersomnia and adult attention-deficit/hyperactivity disorder, Psychiatry Res.143(2-
3):293-7; Vernet 2010). Lastly, the symptoms associated with IH can pose significant risks when
operating a motor vehicle. In a large cross-sectional study of 282 patients with central disorders of
hypersomnolence and 470 healthy controls, patients with central disorders of hypersomnolence
reported a 2-fold increase in the prevalence of vehicular accidents in the preceding 5 years
compared with controls (Pizza et al. (2015), Car Crashes and Central Disorders of
Hypersomnolence: A French Study, PLoS One. 2015;10(6):€0129386. Published 2015 Jun 8.). In

the same study, the risk of recent vehicular accidents among patients with TH was 2.04 times that

12
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of the healthy control population. In a separate Japanese study, 50% of drug naive patients with
IH without long sleep time reported accidents or near misses within the previous 5 years (Ozaki

2008).

[0044] There are currently no approved medications for the treatment of TH. The pathophysiology
1s unknown, and the disorder 1s treated symptomatically. Few large randomized controlled trials
have evaluated therapies for EDS in IH, and treatment is guided by expert opinion (Khan and Trotti
2015; Saini and Rye (2017), Hypersomnia: evaluation, treatment, and social and economic aspects,
Sleep Medicine Clinics, 12(1), 47-60; Trotti 2017; Evangelista 2018). Thus, despite somewhat
different clinical features in patients with IH and narcolepsy, the same medications and treatment
approaches that are used to treat narcolepsy are recommended off-label for the management of
EDS in IH (Evangelista 2018, Morgenthaler et al. (2007), Practice Parameters for the Treatment
of Narcolepsy and other Hypersomnias of Central Origin An American Academy of Sleep
Medicine Report, Sleep, 30(12), 1705-1711. These include wake-promoting agents and traditional
stimulants such as modafinil and armodafinil (Lavault et al. (2011), Benefit and risk of modafinil
in idiopathic hypersomnia vs. narcolepsy with cataplexy, Sleep Medicine, 12(6), 550-56; Anderson
2007), amphetamine, and methylphenidate (Anderson 2007). Other agents that have been used or
tested in clinical trials in patients with TH include sodium oxybate (Leu-Semenescu 2016),
pitolisant (Leu-Semenescu et al., (2014), Effects of pitolisant, a histamine H3 inverse agonist, in
drug-resistant idiopathic and symptomatic hypersomnia: a chart review, Sleep Med. 15(6):681-7),
clarithromycin (Trotti et al. (2014), Improvement in daytime sleepiness with clarithromycin in
patients with GABA-related hypersomnia: Clinical experience, J Psychopharmacol. 28(7): 697-
702.), flumazenil (Trotti et al. (2016), Flumazenil for the Treatment of Refractory
Hypersomnolence: Clinical Experience with 153 Patients, Journal of clinical sleep medicine,
12(10) 1389-1394.), levothyroxine (Shinno et al. (2009), Successful treatment with levothyroxine
for idiopathic hypersomnia patients with subclinical hypothyroidism, General Hospital
Psychiatry, 31(2), 190-93), mazindol (Nittur et al. (2013), Mazindol in narcolepsy and idiopathic
and symptomatic hypersomnia refractory to stimulants: a long-term chart review, Sleep Medicine,
14(1), 30-36), and pentetrazol (Clinicaltrials.gov NCT02512588).

Oxybate
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[0045] Sodium oxybate (Na.GHB), commercially sold as Xyrem®, is approved for the treatment
of cataplexy or excessive daytime sleepiness in patients 7 years of age or older with narcolepsy.
Administration of the approved daily dose of Xyrem® (6-9 grams per night administered orally)
results in the patient ingesting from 1100-1638 mg of sodium daily. The American Heart
Association has recommended a daily sodium intake of less than 2300 mg and an “ideal” daily
intake of <1500 mg (AHA 2017 (https://www.heart.org/-/media/data-
import/downloadables/8/2/0/pe-abh-why-should-i-limit-sodium-ucm_300625.pdf); Whelton et al.
(2012), Sodium, blood pressure, and cardiovascular disorder: further evidence supporting the
American Heart Association sodium reduction recommendations, Circulation, 126(24):2880-9)
and a recent report from The National Academies of Science, Engineering, and Medicine (2019)
advises adults to “reduce intake if above 2300 mg/day” based on strong causal evidence of
cardiovascular disorder risk above this level. Thus, Xyrem® administration provides a sodium
intake that makes up a substantial amount of the recommended daily intake goals, which renders
adherence to daily sodium intake goals challenging since- even without the consideration of Xyrem
- the average daily sodium intake for Americans >2 years of age is >3400 mg (US Department of
Agriculture, Agricultural Research Service. Nutrient intakes from food: mean amounts consumed
per individual, by gender and age, in the United States, 2009—2010. In: What We Eat in America,
NHANES 2009-2010. Washington, DC: US Department of Agriculture, Agricultural Research
Service; 2012.).

Mixed Salt Oxybate

[0046] JZP-258 (a preferred embodiment of the present disclosure) was developed to provide the

same treatment benefits as Xyrem with substantially less sodium.

[0047] JZP-258 is a mixed salt oxybate that contains calcium oxybate, magnesium oxybate,
potassium oxybate, and sodium oxybate, and it provides 87-131 mg of sodium when administered
in the dose range of 6-9 grams nightly. This amount is 92% less sodium than that provided by
Xyrem® administration at an equivalent dose. Though important for every person, daily sodium
intake goals are a vital consideration for all patients with the lifelong disorder of narcolepsy, given
the increased presence of multiple cardiovascular comorbidities, including hypertension,
congestive heart failure, and myocardial infarction (Jennum et al. (2013), Comorbidity and

mortality of narcolepsy: a controlled retro- and prospective national study. Sleep, 36(6), 835-40;
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Ohayon MM (2013), Narcolepsy is complicated by high medical and psychiatric comorbidities: a
comparison with the general population, Sleep Medicine, 14(6), 488-92; and Black et al. (2017),
Medical comorbidity in narcolepsy: findings from the Burden of Narcolepsy Disease (BOND)
study, Sleep Medicine, 33, 13-18).

[0048] The following patents, publications and application are related to the present disclosure
and are hereby incorporated by reference in their entireties for all purposes: U.S. Patent Nos.
6,472,431, 6,780,889: 7,262,219, 87263,650; 8.461,203: 8,859,619; 9,539,330: 7,851,506;
8,324.275: 8,952,062: 8,731,963; 8,772,306: 8,952,029; 9,050,302, 9,486.426: 10,213,400;
8,591,922, 8,901,173; 9,132,107, 9,555,017, 10,195,168; 8,778,301, 9,801,852; 8,771,735;
8,778,398; 9,795,567, U.S. Patent Publication Nos. US 2018/0042855, and U.S. Application Serial
Nos. 16/688,797, 62/769,380 and 62/769,382.

[0049] In some embodiments, the methods of the present disclosure comprise administering
sodium oxybate or a mixed salt oxybate to a patient in need thereof (such as a patient with IH).
In some embodiments, the mixed salt oxybate comprises gamma-hydroxybutyrate (GHB) and
three or four or more pharmaceutically acceptable cations of an alkali metal or an alkaline earth
metal. In some embodiments, the mixed salt oxybate comprises GHB and more than one

pharmaceutically acceptable cations of an alkali metal or an alkaline earth metal.

[0050] In some embodiments, the mixed salt oxybate comprises GHB and two, three, or four
cations selected from the group consisting of Na*, K*, Mg™, and Ca™. In some embodiments,
mixed salt oxybate comprises GHB and all three cations selected from the group consisting of K™,
Mg™2, and Ca™. In some embodiments, the mixed salt oxybate does not contain Na™, or comprises

less than 100% of Na™.

[0051] In some embodiments, the mixed salt oxybate comprises two, three, or four salts selected
from the group consisting of a sodium salt of hydroxybutyrate (Na.GHB), a potassium salt of
gamma-hydroxybutyrate (K.GHB), a magnesium salt of gamma-hydroxybutyrate (Mg.(GHB)z),
and a calcium salt of gamma-hydroxybutyrate (Ca.(GHB)2).In some embodiments, the mixed salt
oxybate comprises varying weight/weight percentages (wt/wt %) of Na GHB, K.GHB,
Mg.(GHB)2, and Ca.(GHB)..
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[0052] In some embodiments, any of the salts, such as the Na.GHB salt, the K.GHB salt, the
Mg.(GHB): salt or the Ca.(GHB)2, 1s present in about 1%-5%, about 5%-10%, about 10% -15%,
about 15%-20%, about 20%-25%, about 25%-30%, about 30%-35%, about 35%-40%, about 40%-
45%, about 45%-50%, about 50%-55%, about 55%-60%, about 60%-65%, about 65%-70%, about
70%-75%, about 75%-80%, about 80%-85%, about 85%-90%, about 90%-95%, or about 95%-
100% (wt/wt%). In some embodiments, the Na.GHB salt is present in a wt/wt % of about 1%,
about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about 40%,
about 45%, about 50%, about 55%, about 60%, about 65%, about 70%, about 75%, about 80%,
about 85%, about 90%, about 95%, or about 100% (wt/wt%). In some embodiments, the Na. GHB

salt is absent.

[0053] In some embodiments, where the mixed salt oxybate comprises a mixture of Na.GHB,
K.GHB, Mg.(GHB)2, and Ca.(GHB)2, the Na. GHB salt is present in a wt/wt % of about 1%-15%,
5%-10%, or about 8%; the K.GHB salt is present in a wt/wt % of about 10%-30%, 15%-25%, or
about 25.5%; the Mg.(GHB)2 salt is present in a wt/wt % of about 10%-30%, 15%-25%, or about
19.5%; and the Ca.(GHB): salt is present in a wt/wt % of about 30%-60%, 40%-50, or about 47%
(Wt/wt%).

[0054] In some embodiments, the mixed salt oxybate comprises about 8% of sodium oxybate
(wt/wt%), about 25.5% of potassium oxybate (wt/wt%), about 19.5% of magnesium oxybate
(wt/wt%) and about 47% of calcium oxybate (wt/wt%). In some embodiments, where the mixed
salt oxybate comprises a mixture of Na. GHB, K. GHB, Mg (GHB)2, and Ca.(GHB)2, the Na. GHB,
K.GHB, Mg.(GHB)2, and Ca.(GHB): salts are present in a wt/wt % ratio of about 8:25.5:19.5:47,

respectively.

[0055] In some embodiments, a mixed salt oxybate of the present disclosure is dissolved in a liquid
(such as water) to provide a pharmaceutical composition and the concentration of the mixed salt
oxybate 1s expressed in terms of the wt/vol %. In some embodiments, where the mixed salt oxybate
comprises a mixture of Na.GHB, K.GHB, Mg.(GHB)2, and Ca.(GHB)2, the Na. GHB salt is present
in a wt/vol % of about 1%-15%, 5%-10%, or about 8%, the K.GHB salt is present in a wt/vol %
of about 10%-30%, 15%-25%, or about 26%; the Mg.(GHB)2 salt is present in a wt/vol % of about
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10%-30%, 15%-25%, or about 19.2%; and the Ca.(GHB)2 salt is present in a wt/vol % of about
30%-60%, 40%-50, or about 46.8% (wt/vol%).

[0056] In some embodiments, the liquid pharmaceutical composition containing the mixed salt
oxybate comprises about 8% of sodium oxybate (wt/vol %), about 26.0% of potassium oxybate
(wt/vol %), about 19.2% of magnesium oxybate (wt/vol %) and about 46.8% of calcium oxybate
(wt/vol %).

[0057] In some embodiments, the mixed salt oxybate comprises varying percentages of oxybate,
expressed as % molar equivalents (% mol. equiv.) of Na.GHB, K.GHB, Mg.(GHB),, and
Ca.(GHB)2. The terms "% molar equivalents" and "% mol. equiv.," as used herein, refer to molar
composition of salts expressed as a percent of GHB equivalents. Those skilled in the art will
understand that as each GHB unit is considered to be one molar equivalent, the monovalent cations,
Na"and K™, have one molar equivalent per salt, and the divalent cations, Mg™? and Ca™2, have two
molar equivalents per salt. See U.S. Patent Nos. 8,591,922; 8,901,173; 9,132,107, 9,555,017,

10,195,168 for amounts of % mol. equiv. useful in the present disclosure.

[0058] In some embodiments, any of the salts, such as the Na.GHB salt, the K. GHB salt, the
Mg.(GHB): salt or the Ca.(GHB)2, 1s present in about 1%-5%, about 5%-10%, about 10% -15%,
about 15%-20%, about 20%-25%, about 25%-30%, about 30%-35%, about 35%-40%, about 40%-
45%, about 45%-50%, about 50%-55%, about 55%-60%, about 60%-65%, about 65%-70%, about
70%-75%, about 75%-80%, about 80%-85%, about 85%-90%, about 90%-95%, or about 95%-
100% (% mol. equiv.). In some embodiments, the Na.GHB salt is present in a % mol. equiv. of
about 1%, about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about
40%, about 45%, about 50%, about 55%, about 60%, about 65%, about 70%, about 75%, about
80%, about 85%, about 90%, about 95%, or about 100% (% mol. equiv.). In some embodiments,
the Na. GHB salt is absent.

[0059] In some embodiments, where the mixed salt oxybate comprises a mixture of Na.GHB,
K.GHB, Mg.(GHB)2, and Ca.(GHB)2, the Na. GHB salt is present in a % mol. equiv. of about 1%-
15%, 5%-10%, or about 8%; the K.GHB salt is present in a % mol. equiv. of about 10%-30%,
15%-25%, or about 23%; the Mg.(GHB): salt is present in a % mol. equiv. of about 10%-30%,
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15%-25%, or about 21%; and the Ca.(GHB)2salt is present in a % mol. equiv. of about 30%-60%,
40%-50, or about 48% (% mol. equiv.).

[0060] In some embodiments, the mixed salt oxybate comprises about 8% mol. equiv. of sodium
oxybate, about 23% mol. equiv. of potassium oxybate, about 21% mol. equiv. of magnesium
oxybate and about 48% mol. equiv. of calcium oxybate. In some embodiments, where the mixed
salt oxybate comprises a mixture of Na.GHB, K.GHB, Mg.(GHB)», and Ca.(GHB)2, wherein the
mixture comprises Na.GHB, K.GHB, Mg.(GHB), and Ca.(GHB): salts are present in a % mol.
equiv. ratio of about 8:23:21:48, respectively.

[0061] In some embodiments, where the pharmaceutical composition comprises a mixture of
Na.GHB, K.GHB, and Ca.(GHB)2, the Na.GHB salt is present in a % mol. equiv. of about 5%-
40%, the K.GHB salt is present in a % mol. equiv. of about 10%-40%, and the Ca.(GHB): salt is

present in a % mol. equiv. of about 20%-80%.
Pharmaceutical compositions:

[0062] In some embodiments, the mixed salt oxybate is in the form of a pharmaceutical
composition that is suitable for administration in the methods of the present disclosure. In some
embodiments, the pharmaceutical composition comprises an aqueous solution. Other formulations

can be solid formulations.

[0063] In some embodiments, the concentration of the mixture of salts of GHB in the liquid
solution 1s about 50 mg/mL-950 mg/mL, about 250 mg/mL-750 mg/mL, about 350 mg/mL-650
mg/mL, or about 450 mg/mL-550 mg/mL. Insome embodiments, the concentration of the mixture
of salts of GHB in the solution is about 500 mg/mL. In some embodiments, the pH of the

pharmaceutical composition is about 7.0-9.0, about 7.0-8.5, or about 7.3-8.5.

[0064] In some embodiments, the pharmaceutical composition is chemically stable and resistant
to microbial growth. In some embodiments, the pharmaceutical composition does not need, and is
free of preservatives. See U.S. Patent Nos. 6,472,431; 6,780,889; 7,262,219, 8,263,650; 8,461,203
and others for a relationship between pH and GHB concentration and their effect on microbial

growth.
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[0065] In some embodiments, a pH adjusting or buffering agent may be added to the
pharmaceutical composition. The choice of a pH adjusting or buffering agent may affect the
resistance to microbial challenge and/or the stability of GHB, as measured by the reduction in
assayable GHB. Pharmaceutical compositions of GHB, pH adjusted or buffered with malic acid
are resistant to both microbial growth and chemical degradation of GHB, and are preferred. Other
pH adjusting or buffering agents may be selected. Agents that adjust pH that are selected on this
basis will undergo a taste testing study. However, any pH adjusting or buffering agent disclosed
herein or as would be known to those skilled in the art is contemplated as being useful from the
compositions or formulations disclosed herein. Of course, any salt, flavoring agent, excipient, or
other pharmaceutically acceptable addition described herein or as would be known to those skilled

in the art is contemplated as being useful for the compositions or formulations disclosed herein.

[0066] In some embodiments, the pH adjusting or buffering agent is an acid. In some
embodiments, the pH adjusting or buffering agent is an inorganic acid or an organic acid. In some
embodiments, the pH adjusting or buffering agent is selected from the group consisting of malic
acid, citric acid, acetic acid, boric acid, lactic acid, hydrochloric acid, phosphoric acid, sulfuric
acid, sulfonic acid, and nitric acid. In some embodiments, the pH adjusting or buffering agent is

malic acid. See U.S. Patent No. 6,472, 431.

[0067] The aqueous solutions disclosed herein typically comprise an effective amount of GHB,
which may be dissolved or dispersed in a pharmaceutically acceptable carrier and/or an aqueous

medium.

Formulations

[0068] In some embodiments, the pharmaceutical compositions disclosed herein are provided in a

formulation that is suitable for administration in the methods of the present disclosure.

[0069] In some embodiments, the formulation is a liquid formulation. In some embodiments, the
formulation is a solid formulation. In some embodiments, the formulation is suitable for oral
administration. See incorporated by reference U.S. Patent Nos. 6,472,431, 6,780,889; 7,262,219,
8,263,650; 8,461,203, 8,591,922, 8,901,173, 9,132,107, 9,555,017, 9,795,567, 10,195,168, U.S.
Serial Nos. 16/688,797, 62/769,380 and 62/769,382 and U.S. Patent Publication No.
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2018/0263936 for example. These patents present examples of flavoring agents, sweeteners,
coloring agents, surfactants, carriers, excipients, binders, buffering compounds or agents and other

formulation ingredients.

[0070] In some embodiments, the formulation is chemically stable and resistant to microbial
growth. In some embodiments, the formulation is free of preservatives. In some embodiments, the

level of gamma-butyrolactone (GBL) is 0.1% or less of the formulation.

[0071] In preferred embodiments, the formulation is a liquid formulation, wherein the
formulation comprises 0.234 g/mL of calcium oxybate, 0.130 g/mL of potassium oxybate, 0.096
g/mL of magnesium oxybate, and 0.040 g/mL of sodium oxybate (which contains 0.413 g/mL of
GHB).

[0072] In some embodiments, the formulation is suitable for administration in a single or multiple

dosage regimen per day. See U.S. Serial Nos. 16/688,797, 62/769,380 and 62/769,382.

[0073] Any of the above formulations may be prepared and/or packaged as a powdered or dry
form for mixing with an aqueous medium before oral administration, or they may be prepared in
an aqueous medium and packaged. After mixing with an aqueous medium, preferably to prepare
a solution, these formulations are resistant to both microbial growth and chemical conversion of
GHB to GBL, thereby increasing the shelf-life of therapeutic formulations of GHB in an aqueous
medium. These formulations then provide an easily titratable liquid medium for measuring the

dosage of GHB to be administered to a patient.

[0074] The GHB may be lyophilized for more ready formulation into a desired vehicle or medium
where appropriate. The active compounds may be formulated for parenteral administration, e.g.,
formulated for injection via intravenous, intraarterial, intramuscular, sub-cutaneous, intralesional,
intraperitoneal or other parenteral routes. The preparation of a composition that comprises an
aqueous solution that contains a GHB agent as an active component or ingredient will be known
to those of skill in the art in light of the present disclosure. Typically, such compositions can be
prepared as injectables, either as liquid solutions or suspensions. Solid forms suitable for using to
prepare solutions or suspensions upon the addition of a liquid prior to injection can also be

prepared; and the preparations can also be emulsified. See U.S. Patent Nos. 6,472,431, 6,780,889,
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7262,219: 8,263,650, 8,461,203, 8,591,922, 8,901,173, 9,132,107, 9,555,017, 9,795,567,
10,195,168, U.S. Serial Nos. 16/688,797, 62/769,380 and 62/769,382, and U.S. Patent Publication

No. 2018/0263936 for example for more information about parenteral administration.

[0075] Upon formulation, solutions will be administered in a manner compatible with the dosage
formulation and in such amount as is therapeutically effective. The formulations are easily
administered in a variety of dosage forms, such as the type of injectable solutions described above,

but drug release capsules and the like can also be employed.

[0076] For oral therapeutic administration, the active compounds may be incorporated with
excipients and used in the form of tablets, buccal tablets or tabs, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like, to be admixed with an aqueous medium. Such
compositions and preparations should contain at least 0.1% of active compound. The percentage
of the compositions and preparations may, of course, be varied and may conveniently be between
about 2-75% of the weight of the unit, or preferably between 25-60%. The amount of active
compounds in such therapeutically useful compositions is such that a suitable dosage will be
obtained. See U.S. Patent Nos. 6,472,431; 6,780,889; 7,262,219; 8,263,650, 8,461,203, 8,591,922,
8,901,173, 9,132,107, 9,555,017, 9,795,567, 10,195,168, U.S. Serial Nos. 16/688,797, 62/769,380
and 62/769,382, and U.S. Patent Publication No. 2018/0263936 for example.

Methods of the Present Disclosure

[0077] In one aspect, the present disclosure provides methods for treating idiopathic hypersomnia
(IH) 1in a patient in need thereof by administering a therapeutically effective amount of a mixed
salt oxybate to the patient. In some embodiments, the mixed salt oxybate (such as JZP-258) is
used to treat a patient with TH, to treat IH, to treat the symptoms of IH, to treat excessive daytime
sleepiness in a patient with IH, to treat sleep inertia in a patient with IH and to achieve adequate

sleep duration in a patient with TH. In some embodiments, the patient is an adult patient.

[0078] The present disclosure provides methods of treating a patient with IH. Methods of
diagnosing a patient with IH are known to those skilled in the art. In some embodiments, a patient
is diagnosed with TH using the criteria set forth in International Classification of Sleep Disorders

third edition (ICSD-3). In some embodiments, a patient is diagnosed with IH using the criteria set
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forth in a prior version of the International Classification of Sleep Disorders (e.g., International
Classification of Sleep Disorders: Diagnostic and Coding Manual, second edition (ICSD-2)). In
some embodiments, a patient is diagnosed with TH using the criteria set forth in the Diagnostic and
Statistical Manual of Mental Disorders — fifth edition (DSM-5). In some embodiments, a patient
is diagnosed with IH using the criteria set forth in a prior version of the Diagnostic and Statistical

Manual of Mental Disorders.

[0079] According to the methods of the present disclosure, the mixed salt oxybate that is
administered may be any of the mixed salt oxybate compositions described herein. In some
embodiments, the relative amount of each salt in the mixed salt oxybate that is administered is
expressed in terms of wt/wt%. In some embodiments, the mixed salt oxybate comprises sodium
oxybate, potassium oxybate, magnesium oxybate and calcium oxybate, and wherein the mixed salt
oxybate comprises about 5%-40% of sodium oxybate (wt/wt%). In some embodiments, the mixed
salt oxybate comprises about 5%-40% of sodium oxybate (wt/wt%), about 10%-40% of potassium
oxybate (wt/wt%), about 5%-30% of magnesium oxybate (wt/wt%), and about 20%-80% of
calcium oxybate (wt/wt%). In some embodiments, the mixed salt oxybate comprises about 8% of
sodium oxybate (wt/wt%), about 25.5% of potassium oxybate (wt/wt%), about 19.5% of
magnesium oxybate (wt/wt%) and about 47% of calcium oxybate (wt/wt %).

[0080] In some embodiments, the relative amount of each salt in the mixed salt oxybate that is
administered in a liquid pharmaceutical composition is expressed in terms of wt/vol%. In some
embodiments, the liquid pharmaceutical composition comprises a mixed salt oxybate comprising
sodium oxybate, potassium oxybate, magnesium oxybate and calcium oxybate, and wherein the
mixed salt oxybate comprises about 5%-40% of sodium oxybate (wt/vol%). In some
embodiments, the liquid pharmaceutical composition comprises a mixed salt oxybate comprising
about 5%-40% of sodium oxybate (wt/vol%), about 10%-40% of potassium oxybate (wt/vol%),
about 5%-30% of magnesium oxybate (wt/vol%), and about 20%-80% of calcium oxybate
(wt/vol%). In some embodiments, the liquid pharmaceutical composition comprises the mixed
salt oxybate comprising about 8% of sodium oxybate (wt/vol%), about 26% of potassium oxybate
(wt/vol%), about 19.2% of magnesium oxybate (wt/vol%) and about 46.8% of calcium oxybate
(wt/vol %).
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[0081] In some embodiments, the relative amount of each salt in the mixed salt oxybate that is
administered is expressed in terms of % mol. equiv. In some embodiments, the mixed salt oxybate
comprises sodium oxybate, potassium oxybate, magnesium oxybate and calcium oxybate, and
wherein the mixed salt oxybate comprises about 5%-40% mol. equiv. of sodium oxybate. In some
embodiments, the mixed salt oxybate comprises about 5%-40% mol. equiv. of sodium oxybate,
about 10%-40% mol. equiv. of potassium oxybate, about 5%-30% mol. equiv. of magnesium
oxybate, and about 20%-80% mol. equiv. of calcium oxybate. In some embodiments, the mixed
salt oxybate comprises about 8% mol. equiv. of sodium oxybate, about 23% mol. equiv. of
potassium oxybate, about 21% mol. equiv. of magnesium oxybate and about 48% mol. equiv. of

calcium oxybate.

[0082] In some embodiments, a therapeutically effective dose is achieved by starting the patient
on an initial daily dose and titrating to an efficacious and tolerated dose by gradually increasing or
decreasing the daily administered amount of mixed salt oxybate until a dose that is effective (i.e.,
the patient with IH is treated) and tolerated is achieved. In some embodiments, the efficacious
dose is a dose that improves the patient’s excessive daytime sleepiness (EDS) as measured by a
decrease in the patient’s Epworth Sleepiness Scale (ESS) Score compared to baseline prior to the
treatment. In some embodiments, the efficacious dose improves the EDS as measured by a
decrease in the patient’s ESS of atleast 1, 2, 3, 4, 5, or 6 compared to baseline prior to the treatment.
In some embodiments, the efficacious dose is a dose that provides an ESS of less than 11 in the

treated patient.

[0083] In some embodiments, the efficacious dose is a dose that improves at least one symptom
of the patient’s IH as measured by an improvement in the patient’s Idiopathic Hypersomnia
Severity Scale (IHSS) Score compared to baseline prior to the treatment. In some embodiments,

the efficacious dose is a dose that provides an THSS score of less than 22 in the treated patient.

[0084] In some embodiments, the efficacious dose is a dose that improves at least one symptom
of the patient’s TH as measured by an improvement in the patient’s Patient Global Impression of
change (PGIc), Clinical Global Impression of change (CGlc), Functional Qutcomes of Sleep
Questionnaire, short version (FOSQ-10), Visual analog scale (VAS) for sleep inertia, Total sleep
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time (TST) from daily sleep diary, or Work Productivity and Activity Impairment Questionnaire:
Specific Health Problem (WPAI:SHP) compared to baseline prior to the treatment.

[0085] In some embodiments, the present disclosure provides methods for switching a patient with
IH who 1s currently being administered sodium oxybate to a therapeutically effective dose of a
mixed salt oxybate. In some embodiments, the switching comprises administering a mixed salt
oxybate to a patient with TH and is being treated with sodium oxybate, wherein the dose amount
and schedule of the sodium oxybate and the mixed salt oxybate are the same. For example, a
patient who is treated once a day with 0.5 g of sodium oxybate is switched to a once a day dose of
0.5 g of a mixed salt oxybate. In some further embodiments, after switching the patient from
sodium oxybate to a mixed salt oxybate, the method comprises titrating to an efficacious and
tolerated dose by gradually increasing or decreasing the daily administered amount of mixed salt
oxybate until a dose that is effective and tolerated is achieved. In some embodiments, after
switching a patient from sodium oxybate to a mixed salt oxybate composition, the mixed salt
oxybate composition is administered with food. In some embodiments, after switching a patient
from sodium oxybate to a mixed salt oxybate composition, the mixed salt oxybate composition is

administered without food.

[0086] In some embodiments, after switching a patient from sodium oxybate to a mixed salt
oxybate composition, the mixed salt oxybate composition is administered with or without regard
to food. In some embodiments, the patient is administered the mixed salt oxybate composition at
least 2 h after the patient’s last meal. In some embodiments, the patient is administered their first
dose of the mixed salt oxybate composition (i.e., the dose where the patient transitions from sodium
oxybate to the mixed salt oxybate composition) at least 2 h after the patient’s last meal. In some
embodiments, the patient is administered their first dose of the mixed salt oxybate composition at
least 2 h, at least 1.5 h, about 1.0 h, about 0.5 h or about 15 min after the patient’s last meal. In
some embodiments, the mixed salt oxybate is administered with or without regard to food after the
titration period as described herein (i.e., when a stable dose of the mixed salt oxybate composition

1s achieved).

[0087] In some embodiments, the present disclosure provides methods for switching an IH patient

who is being administered sodium oxybate and an additional stimulant or alerting agent to a
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therapeutically effective dose of a mixed salt oxybate. In some embodiments, the additional

therapeutic agent is a stimulant. In some embodiments, the stimulant is a CNS stimulant.

[0088] In some embodiments, the method of treating IH further comprises administering at least
one additional therapeutic agent. In some embodiments, the therapeutic agent(s) is/are selected
from the groups consisting of sodium oxybate, an additional stimulant or alerting agent, and
sodium oxybate and a stimulant or alerting agent. In some embodiments, the additional therapeutic

agent is a stimulant. In some embodiments, the stimulant is a CNS stimulant.

[0089] In some embodiments, the present disclosure provides methods for treating idiopathic
hypersomnia in a patient in need thereof, the method comprising administering a therapeutically
effective amount of a mixed salt oxybate to a patient who is not being administered sodium oxybate
for the treatment of idiopathic hypersomnia (i.e. sodium oxybate naive). In some embodiments,
the patient is not being treated with sodium oxybate when treatment with the mixed salt oxybate
is initiated. In some embodiments, the patient has not been administered sodium oxybate for at
least about 2 weeks prior to treatment with the mixed salt oxybate. In some embodiments, the
patient has not been administered sodium oxybate for at least about 14 to 30 days prior to treatment
with the mixed salt oxybate. In some embodiments, the patient has never been previously

administered with sodium oxybate prior to treatment with the mixed salt oxybate.

[0090] In some embodiments, the sodium oxybate naive patient is administered an initial dose of
the mixed oxybate (e.g., once or twice daily). In some further embodiments, after administering
an initial daily dose of the mixed salt oxybate to the patient, the method comprises titrating to an
efficacious and tolerated dose by gradually increasing the daily administered amount of mixed salt

oxybate until a dose that is effective and tolerated is achieved.
[0091] In some embodiments, the methods of the present disclosure comprise:
(a) administering an initial daily dose of the mixed salt oxybate to the patient and

(b) titrating the dose to provide a therapeutically effective amount of the mixed salt

oxybate.

[0092] In some embodiments, the methods of the present disclosure comprise:
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(a) administering an initial daily dose of the mixed salt oxybate to a sodium oxybate

naive patient, and

(b) titrating the dose to provide a therapeutically effective amount of the mixed salt

oxybate.

[0093] In some embodiments, the initial daily dose is from about 0.5 g to about 4.5 g of the mixed
salt oxybate. In some embodiments, the initial daily dose is less than about 4.5 g of the mixed salt
oxybate. In some embodiments, the initial daily dose is less than about 3.0 g of the mixed salt
oxybate. In some embodiments, the initial daily dose 1s about 0.25 g of the mixed salt oxybate. In
some embodiments, the initial daily dose is about 0.50 g of the mixed salt oxybate. In some
embodiments, the initial daily dose is about 1.0 g of the mixed salt oxybate. In some embodiments,
the initial daily dose is about 1.5 g of the mixed salt oxybate. In some embodiments, the initial
daily dose is about 2.0 g of the mixed salt oxybate. In some embodiments, the initial daily dose is
about 3.0 g of the mixed salt oxybate. In some embodiments, the initial daily dose is about 4.5 g

of the mixed salt oxybate.

[0094] In some embodiments, the titration comprises switching a patient from a once a day dose
to a twice a day dose of the mixed salt oxybate. In some embodiments, the titration comprises
switching a patient from a twice a day dose to a three times a day dose of the mixed salt oxybate.
In some embodiments, the titration comprises switching a patient from a twice a day dose to a once
a day dose of the mixed salt oxybate. In some embodiments, the titration comprises switching a

patient from a three times a day dose to a twice a day dose of the mixed salt oxybate.

[0095] In some embodiments, the titration comprises administering ascending doses of the mixed
salt oxybate. In some embodiments, the daily dose is increased every week until a dose that is
effective and tolerated is achieved. In some embodiments, the daily dose is increased every other
week until a dose that is effective and tolerated is achieved. In some embodiments, the daily dose

is increased every third week until a dose that is effective and tolerated 1s achieved.

[0096] In some embodiments, the daily dose is increased on a weekly basis until a dose that is
effective and tolerated is achieved. In some embodiments, the daily dose is increased once every

week until a dose that is effective and tolerated is achieved. In some embodiments, the daily dose
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is increased twice every week until a dose that is effective and tolerated is achieved. In some
embodiments, the daily dose is increased three times every week until a dose that is effective and
tolerated i1s achieved. In some embodiments, the daily dose is increased four times every week
until a dose that is effective and tolerated is achieved. In some embodiments, the daily dose is
increased five times every week until a dose that is effective and tolerated is achieved.  In some
embodiments, the daily dose is increased six times every week until a dose that is effective and
tolerated is achieved. In some embodiments, the total weekly dose is increased by less than about

1.5 g of the mixed salt oxybate.

[0097] In some embodiments, the daily dose is increased every day until a dose that is effective
and tolerated is achieved. In some embodiments, the daily dose is increased every other day until
a dose that is effective and tolerated is achieved. In some embodiments, the daily dose is increased
every second or third day until a dose that is effective and tolerated is achieved. In some
embodiments, the daily dose is increased every third day until a dose that is effective and tolerated
1s achieved. In some embodiments, the daily dose is increased every second, third, or fourth day
until a dose that is effective and tolerated is achieved. In some embodiments, the daily dose is
increased every fourth day until a dose that is effective and tolerated is achieved. In some
embodiments, the daily dose is increased every second, third, fourth, or fifth day until a dose that
is effective and tolerated is achieved. In some embodiments, the daily dose is increased every fifth
day until a dose that is effective and tolerated is achieved. In some embodiments, the daily dose
is increased every second, third, fourth, fifth, or sixth day until a dose that is effective and tolerated
is achieved. In some embodiments, the daily dose is increased every sixth day until a dose that is
effective and tolerated is achieved. In some embodiments, the daily dose is increased every
second, third, fourth, fifth, sixth, or seventh day until a dose that i1s effective and tolerated is
achieved. In some embodiments, the daily dose is increased every seventh day until a dose that is

effective and tolerated is achieved.

[0098] In some embodiments, the titration comprises increasing the daily dose by less than about
1.5 g of the mixed salt oxybate. In some embodiments, the titration comprises increasing the daily
dose by about 0.25 g, about 0.5 g, about 0.75g, about 1.0 g, about 1.25 g, about 1.5 g, about 1.75
g, or about 2.0 g of the mixed salt oxybate. In some embodiments, the titration comprises

increasing the daily dose by about 1.0 g-1.5 g of the mixed salt oxybate.
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[0099] In some embodiments, the daily dose is increased by about 0.5 g to 1.5 g per week. In
some embodiments, the daily dose is increased by about 0.25 g to 1.5 g per week. In some

embodiments, the daily dose is increased by less than about 1.5 g per week.

[0100] In some embodiments, the mixed salt oxybate is administered to a subpopulation of patients
that have difficulty awakening, for example, as a result of significant sleep inertia or long sleep
time (e.g., sleep time of greater that about 9 hours, greater than about 11 hours, or from about 11
hours to about 24 hours, including all values and ranges therebetween). In some embodiments, the
mixed salt oxybate is administered as a once nightly dosing regimen to a patient that has difficulty

awakening.

[0101] In some embodiments, the initial daily dose of the mixed salt oxybate administered to a
sodium oxybate naive patient is about 3 grams, and is increased about 1.5 grams/ night per week
until a dose that is effective and tolerated is achieved. In some embodiments, the initial daily dose
of the mixed salt oxybate administered to a sodium oxybate naive patient is less than or equal to
about 3 grams, and is increased no more than about 1.5 grams/ night per week until a dose that is
effective and tolerated is achieved. In some embodiments, the initial daily dose of the mixed salt
oxybate administered to a sodium oxybate naive patient is less than or equal to about 3 grams, and
1s increased less than or equal to about 1.5 grams/night per week until a dose that is effective and
tolerated 1s achieved. In some embodiments, the initial daily dose of the mixed salt oxybate
administered to a sodium oxybate naive patient is about 3 grams, and is increased about 1.5 grams
at weekly intervals until a dose that is effective and tolerated is achieved. In some embodiments,
after a dose of the mixed salt oxybate that is effective and tolerated is achieved in a sodium oxybate
naive patient the administered dose is further adjusted to optimize the patient’s treatment. The
dose may be optimized by the methods described herein (for example, up-titrating or down-
titrating the dose, change the number of daily administrations, the patient’s dose up or changing
the division of the total nightly dosing). In some embodiments, the dose is optimized by changing
from once nightly administration to twice nightly administration, wherein the total nightly dose of
the mixed salt oxybate does not initially exceed the previous total nightly dose by more than about
1.5 g/ night per week. In some embodiments, the dose is optimized by changing from a twice
nightly administration to a once nightly administration, wherein the single nightly dose of the

mixed salt oxybate does not initially exceed the previous first nightly dose by more than about 1.5
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g/night per week. In some embodiments, the maximum daily dose of the mixed salt oxybate
administered to a sodium oxybate naive patient is no more than about 6 grams. In some
embodiments, the maximum daily dose of the mixed salt oxybate administered to a sodium oxybate

naive patient is no more than about 6 grams is administered once nightly.

[0102] In some embodiments, the initial daily dose of the mixed salt oxybate (such as JZP-258)
administered to an adult patient with idiopathic hypersomnia is less than or equal to about 3 grams
administered once nightly, and is increased by less than or equal to about 1.5 grams/ night per
week until a dose that is effective and tolerated is achieved, and wherein the maximum dose is no
more than about 6 grams administered once nightly. In some embodiments, the initial daily dose
of the mixed salt oxybate administered to an adult patient with idiopathic hypersomnia is about 3
grams, and is increased about 1.5 grams/ night per week until a dose that is effective and tolerated
is achieved. In some embodiments, the initial daily dose of the mixed salt oxybate administered to
an adult patient with idiopathic hypersomnia is less than or equal to about 3 grams, and is increased
by no more than about 1.5 grams/ night per week until a dose that is effective and tolerated 1s
achieved. In some embodiments, the initial daily dose of the mixed salt oxybate to an adult patient
with idiopathic hypersomnia is less than or equal to about 3 grams, and is increased less than or
equal to about 1.5 grams/night per week until a dose that is effective and tolerated is achieved. In
some embodiments, the initial daily dose of the mixed salt oxybate administered to an adult patient
with idiopathic hypersomnia is about 3 grams, and is increased about 1.5 grams at weekly intervals
until a dose that is effective and tolerated is achieved. In some embodiments, after a dose of the
mixed salt oxybate that is effective and tolerated is achieved in an adult patient with idiopathic
hypersomnia the administered dose is further adjusted to optimize the patient’s treatment. The
dose may be optimized by the methods described herein (for example, up-titrating or down-
titrating the dose, change the number of daily administrations, the patient’s dose up or changing
the division of the total nightly dosing). In some embodiments, the dose is optimized by changing
from a once nightly administration to a twice nightly administration, wherein the total nightly dose
of the mixed salt oxybate does not initially exceed the previous total nightly dose by more than
about 1.5 g/ night per week. In some embodiments, the dose is optimized by changing from a twice
nightly administration to a once nightly administration, wherein the single nightly dose of the
mixed salt oxybate does not initially exceed the previous first nightly dose by more than about 1.5

g/night per week. In some embodiments, the maximum daily dose of the mixed salt oxybate
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administered to an adult patient with idiopathic hypersomnia is no more than about 6 grams. In
some embodiments, the maximum daily dose of the mixed salt oxybate administered to an adult

patient with idiopathic hypersomnia is no more than about 6 grams is administered once nightly.

[0103] In some embodiments, the initial daily dose of the mixed salt oxybate administered to a
sodium oxybate naive patient is about 4.5 grams, and is increased about 1.5 grams per night per
week until a dose that is effective and tolerated is achieved. In some embodiments, the initial daily
dose of the mixed salt oxybate administered to a sodium oxybate naive patient is less than or equal
to about 4.5 grams, and is increased less than or equal to about 1.5 grams/night per week until a
dose that is effective and tolerated is achieved. In some embodiments, the initial daily dose of the
mixed salt oxybate administered to a sodium oxybate naive patient is about 4.5 grams, and is
increased no more than about 1.5 grams/ night per week until a dose that is effective and tolerated
is achieved. In some embodiments, the initial daily dose of the mixed salt oxybate administered to
a sodium oxybate naive patient is about 4.5 grams, and is increased about 1.5 grams at weekly
intervals until a dose that is effective and tolerated is achieved. In some embodiments, the initial
daily dose of the mixed salt oxybate administered to a sodium oxybate naive patient is less than or
equal to about 4.5 grams divided equally or unequally into 2 doses administered nightly. In some
embodiments, after a dose of the mixed salt oxybate that is effective and tolerated is achieved in a
sodium oxybate naive patient the administered dose is further adjusted to optimize the patient’s
treatment. The dose may be optimized by the methods described herein (for example, up-titrating
or down-titrating the dose, change the number of daily administrations, the patient’s dose up or
changing the division of the total nightly dosing). In some embodiments, the dose is optimized by
changing from a once nightly administration to a twice nightly administration, wherein the total
nightly dose of the mixed salt oxybate does not initially exceed the previous total nightly dose by
more than 1.5 g/night per week. In some embodiments, the dose is optimized by changing from a
twice nightly administration to a once nightly administration, wherein the single nightly dose of
the mixed salt oxybate does not initially exceed the previous first nightly dose by more than 1.5
g/night per week. In some embodiments, the maximum daily dose of the mixed salt oxybate
administered to a sodium oxybate naive patient is no more than about 9 grams. In some
embodiments, the maximum daily dose of the mixed salt oxybate administered to a sodium oxybate
naive patient is no more than 9 grams divided equally or unequally into 2 doses administered

nightly.
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[0104] In some embodiments, the initial daily dose of the mixed salt oxybate (such as JZP-258)
administered to an adult patient with idiopathic hypersomnia is less than or equal to about 4.5
grams divided equally or unequally into 2 doses administered nightly, and is increased less than or
equal to about 1.5 grams/ night per week divided equally or unequally into 2 doses until a dose
that is effective and tolerated is achieved, wherein the maximum dose is no more than about 9
grams divided equally or unequally into 2 doses administered nightly. In some embodiments, the
nightly dose is divided equally. In some embodiments, the nightly dose is divided unequally. In
some embodiments, the nightly dose is divided unequally. In some embodiments, the first dose is
administered at bedtime or after initial period of sleep and the second dose 1s administered about
2.5 hours to about 4 hours later. In some embodiments, the first dose is administered at bedtime
and the second dose is administered about 2.5 hours to about 4 hours later. In some embodiments,
the initial daily of the mixed salt oxybate dose administered to an adult patient with idiopathic
hypersomnia is about 4.5 grams, and is increased about 1.5 grams per night per week until a dose
that 1s effective and tolerated is achieved. In some embodiments, the initial daily dose of the mixed
salt oxybate administered to an adult patient with idiopathic hypersomnia is less than or equal to
about 4.5 grams, and is increased less than or equal to about 1.5 grams/night per week until a dose
that 1s effective and tolerated is achieved. In some embodiments, the initial daily dose of the
mixed salt oxybate administered to an adult patient with idiopathic hypersomnia is about 4.5 grams,
and 1is increased by no more than about 1.5 grams/ night per week until a dose that is effective and
tolerated is achieved. In some embodiments, the initial daily dose of the mixed salt oxybate
administered to an adult patient with idiopathic hypersomnia is about 4.5 grams, and is increased
about 1.5 grams at weekly intervals until a dose that is effective and tolerated is achieved. In some
embodiments, the initial daily dose of the mixed salt oxybate administered to an adult patient with
idiopathic hypersomnia is less than or equal to about 4.5 grams divided equally or unequally into
2 doses administered nightly. In some embodiments, after a dose of the mixed salt oxybate that is
effective and tolerated is achieved in an adult patient with idiopathic hypersomnia the administered
dose is further adjusted to optimize the patient’s treatment. The dose may be optimized by the
methods described herein (for example, up-titrating or down-titrating the dose, change the number
of daily administrations, the patient’s dose up or changing the division of the total nightly dosing).
In some embodiments, the dose 1s optimized by changing from a once nightly administration to a

twice nightly administration, wherein the total nightly dose of the mixed salt oxybate does not
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initially exceed the previous total nightly dose by more than 1.5 g/ night per week. In some
embodiments, the dose is optimized by changing from a twice nightly administration to a once
nightly administration, wherein the single nightly dose of the mixed salt oxybate does not initially
exceed the previous first nightly dose by more than 1.5 g/night per week. In some embodiments,
the maximum daily dose of the mixed salt oxybate administered to an adult patient with idiopathic
hypersomnia is no more than about 9 grams. In some embodiments, the maximum daily dose of
the mixed salt oxybate administered to an adult patient with idiopathic hypersomnia is no more

than 9 grams divided equally or unequally into 2 doses administered nightly.

[0105] In some embodiments, the initial daily dose is 4.5 grams, and is increased 1.5 grams per
night once per week until a dose that is effective and tolerated is achieved. In some embodiments,
the initial daily dose is 4.5 grams, and is increased 1.5 grams at weekly intervals until a dose that
1s effective and tolerated is achieved. In some embodiments, after a dose that is effective and
tolerated is achieved the administered dose is further adjusted to optimize the patient’s treatment.
The dose may be optimized by the methods described herein (for example, up-titrating or down-
titrating the dose, change the number of daily administrations, the patient’s dose up or changing

the division of the total nightly dosing).

[0106] In some embodiments, the titration comprises administering descending doses of the mixed
salt oxybate. In some embodiments, the daily dose is decreased every week until a dose that is
effective and tolerated is achieved. In some embodiments, the daily dose is decreased every other
week until a dose that is effective and tolerated is achieved. In some embodiments, the daily dose

is decreased every third week until a dose that is effective and tolerated is achieved.

[0107] In some embodiments, the daily dose is decreased on a weekly basis until a dose that is
effective and tolerated is achieved. In some embodiments, the daily dose is decreased once every
week until a dose that is effective and tolerated is achieved. In some embodiments, the daily dose
1s decreased twice every week until a dose that is effective and tolerated is achieved. In some
embodiments, the daily dose is decreased three times every week until a dose that is effective and
tolerated is achieved. In some embodiments, the daily dose is decreased four times every week
until a dose that is effective and tolerated is achieved. In some embodiments, the daily dose is

decreased five times every week until a dose that is effective and tolerated is achieved. In some
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embodiments, the daily dose is decreased six times every week until a dose that is effective and

tolerated is achieved.

[0108] In some embodiments, the daily dose is decreased every day until a dose that is effective
and tolerated is achieved. In some embodiments, the daily dose is decreased every other day until
a dose that is effective and tolerated is achieved. In some embodiments, the daily dose is decreased
every second or third day until a dose that is effective and tolerated is achieved. In some
embodiments, the daily dose is decreased every third day until a dose that is effective and tolerated
1s achieved. In some embodiments, the daily dose is decreased every second, third, or fourth day
until a dose that is effective and tolerated is achieved. In some embodiments, the daily dose is
decreased every fourth day until a dose that is effective and tolerated is achieved. In some
embodiments, the daily dose is decreased every second, third, fourth, or fifth day until a dose that
is effective and tolerated i1s achieved. In some embodiments, the daily dose is decreased every
fifth day until a dose that is effective and tolerated is achieved. In some embodiments, the daily
dose is decreased every second, third, fourth, fifth, or sixth day until a dose that 1s effective and
tolerated is achieved. In some embodiments, the daily dose is decreased every sixth day until a
dose that is effective and tolerated is achieved. In some embodiments, the daily dose is decreased
every second, third, fourth, fifth, sixth, or seventh day until a dose that is effective and tolerated is
achieved. In some embodiments, the daily dose is decreased every seventh day until a dose that is

effective and tolerated is achieved.

[0109] In some embodiments, the titration comprises decreasing the daily dose by less than about
1.5 g of the mixed salt oxybate. In some embodiments, the titration comprises decreasing the daily
dose by about 0.25 g, about 0.5 g, about 0.75g, about 1.0 g, about 1.25 g, about 1.5 g, about 1.75
g, or about 2.0 g of the mixed salt oxybate. In some embodiments, the titration comprises

decreasing the daily dose by about 1.0 g-1.5 g of the mixed salt oxybate.

[0110] In some embodiments, the daily dose is decreased by about 0.5 g to 1.5 g per week. In
some embodiments, the daily dose is decreased by about 0.25 g to 1.5 g per week. In some
embodiments, the daily dose is decreased by less than about 1.5 g per week. In some embodiments,
the daily dose is decreased by about 0.5 g to 9.0 g per week. In some embodiments, the daily dose
1s decreased by about 0.25 g to 9.0 g per week.
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[0111] In some embodiments, the initial daily dose is 4.5 grams, and is decreased 1.5 grams per
night once per week until a dose that is effective and tolerated is achieved. In some embodiments,
the initial daily dose is 4.5 grams, and 1s decreased 1.5 grams at weekly intervals until a dose that
1s effective and tolerated is achieved. In some embodiments, after a dose that is effective and
tolerated is achieved the administered dose is further adjusted to optimize the patient’s treatment.
The dose may be optimized by the methods described herein (for example, up-titrating or down-
titrating the dose, change the number of daily administrations, the patient’s dose up or changing

the division of the total nightly dosing).

[0112] In some embodiments of the present disclosure, the methods of the present disclosure
provide therapeutically effective blood plasma levels of oxybate for treating idiopathic
hypersomnia (i.e., effective blood plasma levels of oxybate are achieved following administration
of a mixed salt oxybate, such as JZP-258). Blood plasma levels of oxybate may be expressed
using pharmacokinetic parameters that are known to those skilled in the art, such as steady state

plasma levels, AUC, Cmax and Cuin.

[0113] In some embodiments, the administration of the mixed salt oxybate provides
therapeutically effective blood plasma levels of oxybate as expressed in terms of the effective
Cmax. In some embodiments, the administration of the mixed salt oxybate (e.g., JZP-258)
provides a Cmax of about 10 pg/mL to about 300 pg/mL, including from about 10 pg/mL, about
20 pug/mL, about 30 ug/mL, about 40 pg/mL., about 50 pg/mL, about 60 ug/mL, about 70 pg/mL,
about 80 pg/mL, about 90 pg/mL, about 100 pg/mL, about 110 pg/mL, about 120 pg/mL, about
130 pg/mL, about 140 pg/mL, about 150 pg/mL, about 160 pug/mL, about 170 pg/mL, about 180
pg/mL, about 190 pg/mL, about 200 pug/mL, about 210 pug/mL, about 220 pug/mL, about 230
pug/mL, about 240 pug/mL, about 250 pug/mL, about 260 pug/mlL, about 270 pug/mL, about 280
png/mL, about 290 pg/mL, to about 300 ug/mL, including all values and ranges therebetween. In
some embodiments, the mixed salt oxybate (e.g., JZP-258) is administered once per day. In some
embodiments, the mixed salt oxybate (e.g., JZP-258) is administered twice per day. In some

embodiments, the mixed salt oxybate (e.g., JZP-258) is administered three times per day.

[0114] In some embodiments, the mixed salt oxybate (e.g., JZP-258) is administered once per day

to a patient in need thereof (e.g., once nightly), and the administration provides a Cmax of about
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20 pg/mL to about 130 pg/mL, including about 20 pg/mL, about 25 pg/mL, about 30 pg/mL,
about 35 pg/mL, about 40 pg/mL, about 45 ug/mL, about 50 pg/mL, about 55 ug/mL, about 60
pg/mL, about 65 pg/mL, about 70 pg/mL, about 75 pg/mL, about 80 ug/mL, about 85 pug/mL.,
about 90 pg/mL, about 95 pg/mL, about 100 ug/mL., about 105 pg/mL, about 110 ng/mL., about
115 pg/mL, about 120 pg/mL, about 125 pg/mL, to about 130 pg/mL, including all ranges and
values therebetween. In some embodiments, the once daily administration provides in the patient
a Cmax of about 40 pg/mL to about 110 pg/mL. In some embodiments, the once daily
administration of the mixed salt oxybate (e.g., JZP-258) provides in the patient a median Cmax of

about 85 pug/mL.

[0115] In some embodiments, the mixed salt oxybate (e.g., JZP-258) is administered two times
per day to a patient in need thereof (e.g., twice nightly) and the administration provides a Cmax of
about 30 pug/mL to about 220 pg/mL, including about 20 pg/mL, about 30 upg/mL, about 40
png/mL, about 50 pg/mL, about 60 ng/mL, about 70 pg/mL, about 80 ug/mL, about 90 pg/mL,
about 100 pg/mL, about 110 ug/mL., about 120 pg/mL, about 130 pg/mL, about 140 pg/mL, about
150 pg/mL, about 160 pg/mL, about 170 pg/mL, about 180 pg/mL, about 190 ug/mL, about 200
pug/mL, about 210 ug/mL, to about 220 pg/mL, including all values and ranges therebetween. In
some embodiments, the twice daily administration of the mixed salt oxybate provides a Cmax of
about 40 pug/mL to about 210 pg/mL, or about 50 pg/mL to about 200 pg/mL. In some
embodiments, the twice daily administration of the mixed salt oxybate (e.g., JZP-258) provides a

median Cmax of about 126 pg/mL.

[0116] In some embodiments, the administration of the mixed salt oxybate (e.g., JZP-258) to a
patient in need thereof provides an AUCo-t 1ast of about 50 ug/mLeh to about 1500 pg/mLeh,
including about 50 pg/mLeh, about 60 pg/mLsh, about 80 pg/mLeh, about 100 pg/mL<h, about
120 pg/mLeh, about 140 pg/mlLeh, about 160 ug/mLsh, about 180 pg/mlL.+h, about 200 pg/mLeh,
about 220 pg/mLeh, about 240 pg/mlLeh, about 260 pug/mLsh, about 280 pg/mLsh, about 300
png/mLeh, about 320 pg/mLeh, about 340 pg/mLeh, about 360 pg/mLeh, about 380 pg/mLeh, about
400 pg/mLeh, about 420 pg/mlLeh, about 440 ug/mLe<h, about 460 ug/mlL+h, about 480 pg/mLeh,
about 500 pg/mLeh, about 520 pg/mlLeh, about 540 pug/mLsh, about 560 ug/mLsh, about 580
pg/mLeh, about 600 ug/mLeh, about 620 pg/mLeh, about 640 pg/mLeh, about 660 ug/mLeh, about
680 pg/mLeh, about 700 pg/mLeh, about 720 pg/mLeh, about 740 pg/mLeh, about 760 pg/mLsh,
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about 780 pg/mLeh, about 800 pg/mlLeh, about 820 pug/mLsh, about 840 pg/mLsh, about 860
png/mLeh, about 880 pg/mLeh, about 900 pg/mLeh, about 920 ug/mLsh, about 940 pg/mLeh, about
960 ng/mLeh, about 980 pg/mLeh, about 1000 pg/mLsh, about 1020 pg/mLeh, about 1040
png/mLeh, about 1060 pg/mLeh, about 1080 pg/mLeh, about 1100 pg/mLeh, about 1120 pg/mLeh,
about 1140 pg/mlLeh, about 1160 pg/mLeh, about 1180 pg/mLeh, about 1200 ug/mL<h, about 1250
png/mLeh, about 1300 pg/mLeh, about 1350 pg/mLeh, about 1400 pg/mLeh, about 1450 pg/mLeh,

to about 1500 pg/mLeh, including all values and ranges therebetween.

[0117] In some embodiments, the mixed salt oxybate (e.g., JZP-258) is administered once per day
to a patient in need thereof (e.g., once nightly) and the administration provides an AUCo- 1ast of
about 50 pg/mLeh to about 600 pg/mLe<h, including about 50 pug/mLe<h, about 60 pg/mLsh, about
70 pg/mLeh, about 80 pg/mLeh, about 90 ng/mLeh, about 100 pug/mLsh, about 110 pg/mLe<h, about
120 pg/mLeh, about 130 pg/mLsh, about 140 pg/mLeh, about 150 pg/mLsh, about 160 pg/mLeh,
about 170 pg/mLeh, about 180 pg/mLsh, about 190 pg/mLeh, about 200 png/mLeh, about 210
png/mLeh, about 220 ug/mLeh, about 230 pg/mLeh, about 240 ug/mL+h, about 250 pg/mLeh, about
260 pg/mLeh, about 270 pg/mlLeh, about 280 ug/mLs<h, about 290 ug/mL+h, about 300 pg/mLeh,
about 310 pg/mLeh, about 320 pg/mlLeh, about 330 pug/mLeh, about 340 pg/mLsh, about 350
png/mLeh, about 360 pg/mLeh, about 370 pg/mLe<h, about 380 pg/mLeh, about 390 pg/mLeh, about
400 ng/mLeh, about 410 pg/mLsh, about 420 pg/mLsh, about 430 pg/mLsh, about 440 pg/mLeh,
about 450 pg/mLsh, about 460 pug/mLeh, about 470 ug/mLsh, about 480 pg/mLsh, about 490
pg/mLeh, about 500 ug/mLeh, about 510 pg/mL¢h, about 520 ng/mLsh, about 530 ng/mL¢h, about
540 pg/mLeh, about 550 pg/mLeh, about 560 pg/mLeh, about 570 pg/mLeh, about 580 ug/mLsh,
about 590 ug/mLeh to about 600 pg/mLeh, including all values and subranges therebetween. In
some embodiments, the administration of the mixed salt oxybate (e.g., JZP-258) to a patient in
need thereof provides an AUCo- 1ast of about 50 pg/mLeh to about 500 pg/mLeh, or about 60
pg/mLeh to about 450 ug/mLeh. In some embodiments, the administration provides a median

AUCo-t1ast of about 229.5 pg/mLeh.

[0118] In some embodiments, the mixed salt oxybate (e.g., JZP-258) 1s administered twice per day
to a patient in need thereof (e.g., twice nightly) and the administration provides an AUCo- 1ast of
about 100 pg/mLeh to about 1200 ug/mLeh, including about 100 pg/mLe<h, about 120 pg/mLeh,
about 140 pg/mLeh, about 160 ug/mLeh, about 180 pg/mLsh, 200 png/mLeh, about 220 pg/mLeh,
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about 240 pg/mLeh, about 260 pg/mLeh, about 280 pg/mLsh, about 300 pg/mLsh, about 320
png/mLeh, about 340 pg/mLeh, about 360 pg/mLeh, about 380 pg/mLeh, about 400 pg/mLeh, about
420 pg/mLeh, about 440 pg/mlLeh, about 460 ug/mLs<h, about 480 pg/mL+h, about 500 pg/mLeh,
about 520 pg/mLeh, about 540 pg/mlLeh, about 560 pug/mLeh, about 580 pg/mLsh, about 600
png/mLeh, about 620 ug/mLeh, about 640 pg/mLeh, about 660 ug/mlLsh, about 680 pg/mLeh, about
700 pg/mLeh, about 720 pg/mLeh, about 740 pg/mlLeh, about 760 pg/mLeh, about 780 ug/mLs=h,
about 800 pg/mLeh, about 820 pg/mleh, about 840 pug/mlLeh, about 860 ug/mLsh, about 880
png/mLeh, about 900 ug/mLeh, about 920 pg/mLeh, about 940 pg/mLeh, about 960 ug/mLeh, about
980 pg/mLeh, about 1000 pg/mLeh, about 1020 pug/mLeh, about 1040 pg/mLsh, about 1060
png/mLeh, about 1080 pg/mLeh, about 1100 pg/mLeh, about 1120 pg/mLeh, about 1140 pg/mLeh,
about 1160 pg/mLeh, about 1180 pg/mLeh, to about 1200 pg/mLeh, or about 150 pg/mLeh to
about 1100 pg/mLeh. In some embodiments, the administration provides a median AUCo- 1ast of

about 479.3 pg/mLe<h.
[0119] In some embodiments, the titration is conducted from about 1 week to about 14 weeks.

[0120] In some embodiments, the mixed salt oxybate is administered three times per day. In some
embodiments, the mixed salt oxybate is administered three times per day in equal doses. In some
embodiments, the mixed salt oxybate is administered three times per day in unequal doses. In some
embodiments, the mixed salt oxybate is administered twice per day. In some embodiments, the
mixed salt oxybate is administered twice per day in equal doses. In some embodiments, the mixed
salt oxybate is administered twice per day in unequal doses._In some embodiments, the mixed salt
oxybate is administered once per day, See U.S. Serial Nos. 16/688,797, 62/769,380 and
62/769,382. In some embodiments, the mixed salt oxybate 1s administered at bedtime. In some
embodiments, the mixed salt oxybate is administered after an initial period of sleep. In some
embodiments, the mixed salt oxybate is administered at bedtime and about 2.5 h-4 h after the
bedtime administration. In some embodiments, the mixed salt oxybate is administered after an
initial period of sleep and about 2.5 h-4 h after the bedtime administration. In some embodiments,
the mixed salt oxybate is administered at bedtime or after an initial period of sleep and about 2.5
h-4 h after the bedtime administration. In some embodiments, the mixed salt oxybate is
administered after a period of sleep. In some embodiments, the mixed salt oxybate is administered

after a period of sleep and about 2.5 h-4 h later.
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[0121] In some embodiments, the dose of the mixed salt oxybate is described in terms of the
amount of the mixed salt oxybate that is administered to the patient. In some embodiments, about
0.25 g-10.0 g, about 1.0 g-9.0 g, about 2.0 g-10.0 g; about 3.0 g-9.5 g; or about 4.5 g-9.0 g of the

mixed salt oxybate is administered per day.

[0122] In some embodiments, about 0.5 g-9 g of the mixed salt oxybate (such as JZP-258) is
administered per day (e.g., as a single dose, or divided into 2 or 3 equal or unequal doses),
including about 0.5 g, about 1.0 g, about 1.5 g, about 2.0 g, about 2.5 g, about 3.0 g, about 3.5 g,
about 4.0 g, about 4.5 g, about 5.0 g, about 5.5 g, about 6.0 g, about 6.5 g, about 7.0 g, about 7.5
g, about 8.0 g, about 8.5 g, to about 9.0 g, including all values and ranges therebetween (e.g., about
6 g 1s administered once per day, or about 5 g to about 6 g is administered once per day). In some
embodiments, about 2.0 g-9.0 g of the mixed salt oxybate (such as JZP-258) is administered once
per day. In some embodiments, about 2.0 g-6.0 g of the mixed salt oxybate (such as JZP-258) is
administered once per day. In some embodiments, about 4.5 g-6.0 g of the mixed salt oxybate
(such as JZP-258) is administered once per day. In some embodiments, about 4.0 g-9.0 g of the
mixed salt oxybate (such as JZP-258) is administered per day, wherein the mixed salt oxybate is
administered in two equal or unequal doses. In some embodiments, about 0.5 g of the mixed salt
oxybate (such as JZP-258) is administered per day. In some embodiments, about 0.5 g of the mixed
salt oxybate (such as JZP-258) is administered once per day. In some embodiments, about 0.25 g
of the mixed salt oxybate (such as JZP-258) is administered twice per day. In some embodiments,
about 0.17 g of the mixed salt oxybate (such as JZP-258) is administered three times per day. In
some embodiments, about 1.0 g of the mixed salt oxybate (such as JZP-258) is administered per
day. In some embodiments, about 1.0 g of the mixed salt oxybate (such as JZP-258) is
administered once per day. In some embodiments, about 0.5 g of the mixed salt oxybate (such as
JZP-258) is administered twice per day. In some embodiments, about 0.33 g of the mixed salt
oxybate (such as JZP-258) is administered three times per day. In some embodiments, about 1.5
g of the mixed salt oxybate (such as JZP-258) is administered per day. In some embodiments,
about 1.5 g of the mixed salt oxybate (such as JZP-258) is administered once per day. In some
embodiments, about 0.75 g of the mixed salt oxybate (such as JZP-258) is administered twice per
day. In some embodiments, about 0.50 g of the mixed salt oxybate (such as JZP-258) is
administered three times per day. In some embodiments, about 2.0 g of the mixed salt oxybate

(such as JZP-258) is administered per day. In some embodiments, about 2.0 g of the mixed salt
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oxybate (such as JZP-258) is administered once per day. In some embodiments, about 1.0 g of the
mixed salt oxybate (such as JZP-258) is administered twice per day. In some embodiments, about
0.66 g of the mixed salt oxybate (such as JZP-258) is administered three times per day. In some
embodiments, about 2.5 g of the mixed salt oxybate (such as JZP-258) is administered per day. In
some embodiments, about 2.5 g of the mixed salt oxybate (such as JZP-258) is administered once
per day. In some embodiments, about 1.25 g of the mixed salt oxybate (such as JZP-258) is
administered twice per day. In some embodiments, about 0.83 g of the mixed salt oxybate (such
as JZP-258) is administered three times per day. In some embodiments, about 3.0 g of the mixed
salt oxybate (such as JZP-258) is administered per day. In some embodiments, about 3.0 g of the
mixed salt oxybate (such as JZP-258) is administered once per day. In some embodiments, about
1.5 g of the mixed salt oxybate (such as JZP-258) is administered twice per day. In some
embodiments, about 1.0 g of the mixed salt oxybate (such as JZP-258) is administered three times
per day. In some embodiments, about 3.5 g of the mixed salt oxybate (such as JZP-258) is
administered per day. In some embodiments, about 3.5 g of the mixed salt oxybate (such as JZP-
258) is administered once per day. In some embodiments, about 1.75 g of the mixed salt oxybate
(such as JZP-258) is administered twice per day. In some embodiments, about 1.16 g of the mixed
salt oxybate (such as JZP-258) is administered three times per day. In some embodiments, about
4.0 g of the mixed salt oxybate (such as JZP-258) is administered per day. In some embodiments,
about 4.0 g of the mixed salt oxybate (such as JZP-258) is administered once per day. In some
embodiments, about 2.0 g of the mixed salt oxybate (such as JZP-258) is administered twice per
day. In some embodiments, about 1.32 g of the mixed salt oxybate (such as JZP-258) is
administered three times per day. In some embodiments, about 4.5 g of the mixed salt oxybate
(such as JZP-258) is administered per day. In some embodiments, about 4.5 g of the mixed salt
oxybate (such as JZP-258) is administered once per day. In some embodiments, about 2.25 g of
the mixed salt oxybate (such as JZP-258) is administered twice per day. In some embodiments,
about 1.5 g of the mixed salt oxybate (such as JZP-258) is administered three times per day. In
some embodiments, about 5.0 g of the mixed salt oxybate (such as JZP-258) is administered per
day. In some embodiments, about 5.0 g of the mixed salt oxybate (such as JZP-258) is administered
once per day. In some embodiments, about 2.5 g of the mixed salt oxybate (such as JZP-258) is
administered twice per day. In some embodiments, about 1.7 g of the mixed salt oxybate (such as

JZP-258) is administered is three times per day. In some embodiments, about 5.5 g of the mixed

39



WO 2021/168403 PCT/US2021/019024

salt oxybate (such as JZP-258) is administered per day. In some embodiments, about 5.5 g of the
mixed salt oxybate (such as JZP-258) is administered once per day. In some embodiments, about
2.75 g of the mixed salt oxybate (such as JZP-258) is administered twice per day. In some
embodiments, about 1.8 g of the mixed salt oxybate (such as JZP-258) is administered three times
per day. In some embodiments, about 6 g of the mixed salt oxybate (such as JZP-258) is
administered per day. In some embodiments, about 6 g of the mixed salt oxybate (such as JZP-
258) is administered once per day. In some embodiments, about 3.0 g of the mixed salt oxybate
(such as JZP-258) is administered twice per day. In some embodiments, about 2.0 g of the mixed
salt oxybate (such as JZP-258) is administered three times per day. In some embodiments, about
7.5 g of the mixed salt oxybate (such as JZP-258) is administered per day. In some embodiments,
about 7.5 g of the mixed salt oxybate (such as JZP-258) is administered once per day. In some
embodiments, about 3.75 g of the mixed salt oxybate (such as JZP-258) is administered twice per
day. In some embodiments, about 2.5 g of the mixed salt oxybate (such as JZP-258) is
administered three times per day. In some embodiments, about 9.0 g of the mixed salt oxybate
(such as JZP-258) 1s administered per day. In some embodiments, about 9.0 g of the mixed salt
oxybate (such as JZP-258) is administered once per day. In some embodiments, about 4.5 g of the
mixed salt oxybate (such as JZP-258) is administered twice per day. In some embodiments, about

3.0 g of the mixed salt oxybate (such as JZP-258) is administered three times per day.

[0123] In some embodiments, the dose of the mixed salt oxybate is described in terms of the
amount of GHB that is administered to the patient. In some embodiments, a mixed salt oxybate
(such as JZP-258) containing about 0.818 g-7.362 g, about 1.636 g-8.18 g; about 2.454 ¢-7.771 g;
or about 3.681 g-7.362 g of GHB is administered per day.

[0124] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 0.818 g of
GHB is administered per day. In some embodiments, a mixed salt oxybate (such as JZP-258)
containing about 0.818 g of GHB is administered once per day. In some embodiments, a mixed
salt oxybate (such as JZP-258) containing about 0.409 g of GHB is administered twice per day. In
some embodiments, a mixed salt oxybate (such as JZP-258) containing about 0.273 g of GHB is

administered three times per day.
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[0125] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 2.454 g of
GHB is administered per day. In some embodiments, a mixed salt oxybate (such as JZP-258)
containing about 2.454 g of GHB is administered once per day. In some embodiments, a mixed
salt oxybate (such as JZP-258) containing about 1.227 g of GHB is administered twice per day. In
some embodiments, a mixed salt oxybate (such as JZP-258) containing about 0.818 g of GHB i1s

administered three times per day.

[0126] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 3.681 g of
GHB is administered per day. In some embodiments, a mixed salt oxybate (such as JZP-258)
containing about 3.681 g of GHB is administered once per day. In some embodiments, a mixed
salt oxybate (such as JZP-258) containing about 1.841 g of GHB is administered twice per day. In
some embodiments, a mixed salt oxybate (such as JZP-258) containing about 1.227 g of GHB is

administered three times per day.

[0127] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 4.908 g of
GHB is administered per day. In some embodiments, a mixed salt oxybate (such as JZP-258)
containing about 4.908 g of GHB is administered once per day. In some embodiments, a mixed
salt oxybate (such as JZP-258) containing about 2.454 g of GHB is administered twice per day. In
some embodiments, a mixed salt oxybate (such as JZP-258) containing about 1.636 g of GHB is

administered three times per day.

[0128] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 6.135 g of
GHB is administered per day. In some embodiments, a mixed salt oxybate (such as JZP-258)
containing about 6.135 g of GHB is administered once per day. In some embodiments, a mixed
salt oxybate (such as JZP-258) containing about 3.068 g of GHB is administered twice per day. In
some embodiments, a mixed salt oxybate (such as JZP-258) containing about 2.045 g of GHB is

administered three times per day.

[0129] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 7.362 g of
GHB is administered per day. In some embodiments, a mixed salt oxybate (such as JZP-258)
containing about 7.362 g of GHB is administered once per day. In some embodiments, a mixed

salt oxybate (such as JZP-258) containing about 3.681 g of GHB is administered twice per day. In
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some embodiments, a mixed salt oxybate (such as JZP-258) containing about 2.454 g of GHB is

administered three times per day.

[0130] In some embodiments, the mixed salt oxybate is administered with food. In some
embodiments, the mixed salt oxybate composition is administered without food. In some
embodiments, the mixed salt oxybate composition is administered with or without regard to food.
In some embodiments, the mixed salt oxybate composition is administered without regard to food.
In some embodiments, the patient is administered the mixed salt oxybate composition at least 2 h
after the patient’s last meal. In some embodiments, the patient is administered their first dose of
the mixed salt oxybate composition at least 2 h after the patient’s last meal. In some embodiments,
the patient is administered their first dose of the mixed salt oxybate composition at least 2 h, at
least 1.5 h, about 1.0 h, about 0.5 h or about 15 min after the patient’s last meal. In some
embodiments, the mixed salt oxybate is administered with or without regard to food after the
titration period as described herein (i.e., when a stable dose of the mixed salt oxybate composition

is achieved).

[0131] Although throughout the present disclosure, the amount of oxybate administered in a
composition is generally expressed in terms of the amount of GHB administered (see above), the
present disclosure contemplates embodiments where the oxybate dosing is expressed in the

Equivalent Amount of GBA that is administered.

[0132] The Equivalent Amount of GBA in a compositions may be calculated by the following

formula:

Equivalent Amount of GBA=

Amount of GHB in (g) X 104.1 (Formula Weight of GBA,%)

103.1 (Formula Weight of GHB (ﬁ)

[0133] In some embodiments, the dose of the mixed salt oxybate is described in terms of the
amount of Equivalent Amount of GBA that is administered to the patient. In some embodiments,
a mixed salt oxybate (such as JZP-258) containing about 0.826 g-7.434 g, about 1.652 g-8.26 g;
about 2.478 g-7.847 g; or about 3.717 g-7.434 g of an Equivalent Amount of GBA is administered
per day.

42



WO 2021/168403 PCT/US2021/019024

[0134] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 0.826 g of
an Equivalent Amount of GBA is administered per day. In some embodiments, a mixed salt
oxybate (such as JZP-258) containing about 0.413 g of an Equivalent Amount of GBA is
administered twice per day. In some embodiments, a mixed salt oxybate (such as JZP-258)

containing about 0.275 g of an Equivalent Amount of GBA is administered three times per day.

[0135] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 2.478 g of
an Equivalent Amount of GBA is administered per day. In some embodiments, a mixed salt
oxybate (such as JZP-258) containing about 1.239 g of an Equivalent Amount of GBA is
administered twice per day. In some embodiments, a mixed salt oxybate (such as JZP-258)

containing about 0.826 g of an Equivalent Amount of GBA is administered three times per day.

[0136] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 3.717 g of
an Equivalent Amount of GBA is administered per day. In some embodiments, a mixed salt
oxybate (such as JZP-258) containing about 1.859 g of an Equivalent Amount of GBA is
administered twice per day. In some embodiments, a mixed salt oxybate (such as JZP-258)

containing about 1.239 g of an Equivalent Amount of GBA is administered three times per day.

[0137] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 4.956 g of
an Equivalent Amount of GBA is administered per day. In some embodiments, a mixed salt
oxybate (such as JZP-258) containing about 2.478 g of an Equivalent Amount of GBA is
administered twice per day. In some embodiments, a mixed salt oxybate (such as JZP-258)

containing about 1.652 g of an Equivalent Amount of GBA is administered three times per day.

[0138] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 6.195 g of
an Equivalent Amount of GBA is administered per day. In some embodiments, a mixed salt
oxybate (such as JZP-258) containing about 3.098 g of an Equivalent Amount of GBA is
administered twice per day. In some embodiments, a mixed salt oxybate (such as JZP-258)

containing about 2.065 g of an Equivalent Amount of GBA is administered three times per day.

[0139] In some embodiments, a mixed salt oxybate (such as JZP-258) containing about 7.434 g of
an Equivalent Amount of GBA is administered per day. In some embodiments, a mixed salt

oxybate (such as JZP-258) containing about 3.717 g of an Equivalent Amount of GBA is
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administered twice per day. In some embodiments, a mixed salt oxybate (such as JZP-258)

containing about 2.478 g of an Equivalent Amount of GBA is administered three times per day.

[0140] In some embodiments, the methods of the present disclosure comprise administering
between 1 and 4.5 grams/day or between 6 and 10 grams/day of GHB. In some embodiments, the
administered formulation comprises between 350-750 mg/ml or 450-550 mg/ml of GHB and has
a pH between 6-10 or 6.5-8.

[0141] In some embodiments, the methods of the present disclosure comprise oral administration
of the compositions or formulations comprising a mixed salt oxybate (disclosed herein) in a
multiple dosage regimen. See U.S. Patent No. 8,591,922, which is hereby incorporated by
reference in its entirety for all purposes. In some embodiments, the multiple dosage regimen
comprises one or more steps, as follows: (i) diluting an aqueous solution comprising about 500
mg/mL of the mixed salt oxybate with an aqueous medium to provide a first dose of about 1-10
grams of the mixture of salts; (i1) orally administering the dose to a patient; (ii1) diluting an aqueous
solution comprising about 500 mg/mL of the mixed salt oxybate to provide a second dose of about
1-10 grams of the mixed salt oxybate; and (iv) orally administering to the patient the second
dose. The dose administered to the patient can be between about 0.25-9.0 grams. (All volumes

and numbers are presented as Na GHB equivalents).

[0142] The embodiments are described in terms of administering a mixed salt oxybate
composition; however, the present disclosure also contemplates the administration of the mixed
salt oxybate in the compositions and formulations described herein. In some embodiments, the
mixed salt composition is a liquid. In some embodiments, the concentration of the mixed salt in
the liquid is from 50 mg/mL-950 mg/mL, about 250 mg/mL-750 mg/mL, about 350 mg/mL-650
mg/mL, or about 450 mg/mL-550 mg/mL. In some embodiments, the concentration of the mixed
salt in the liquid 1s about 0.5 g/mL.

[0143] In one aspect, the present disclosure provides methods of treating a patient with TH
comprising administering a sustained release oxybate composition to the patient with [H. In some
embodiments, the sustained release composition comprises a mixed salt oxybate. In some

embodiments, the composition comprises a sustained release composition described in U.S. Serial
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No. 16/025,487 or U.S. Serial No.16/688,797, the contents of which is hereby incorporated by

reference it entirety for all purposes.

[0144] The present disclosure provides, among other things, methods for administering a mixed
salt oxybate to a patient with IH. Most patients with IH administered according to the methods
described herein do not have cardiovascular disease or another condition (for example, high risk
of stroke, renal impairment or hypertension) that would indicate them for treatment with a low
sodium oxybate composition. However, in some embodiments, the patient administered the mixed
salt oxybate is a patient at risk for the undesirable side effects related to high sodium intake. In
some embodiments, the patient is in heart failure. In some embodiments, the patient is
hypertensive. In some embodiments, the patient has renal impairment. In some embodiments, the

patient is at risk for stroke.

[0145] In some embodiments, the patient is treated for excessive daytime sleepiness in patients
with idiopathic hypersomnia. See U.S. Patent Nos. 6,472.431; 6,780,889, 7,262,219; 8,263,650;
8,461,203, 8,591,922, 8,901,173, 9,132,107, 9,555,017, 9,795,567, 10,195,168, U.S. Serial Nos.
16/688,797, 62/769,380 and 62/769,382, and U.S. Patent Publication No. 2018/0263936 for

example.

[0146] In some embodiments, a pharmacy management system may be required or preferred as
part of a drug distribution program. For example, the present invention includes a method for
distributing a drug containing GHB or a salt thereof to an approved pharmacy, the method
comprising: (1) Identifying an approved pharmacy that has an established management system to
dispense information concerning the risks associated with ingesting a MCT inhibitors
concomitantly to said drug to patients that are prescribed said drug; (2) Providing said pharmacy
with said information related to the risks; and (3) Authorizing distribution of said drug to said
pharmacy, wherein said pharmacy dispenses the drug with said information when filling a
prescription for said drug. The established management system may include an electronic alert to
employees to dispense said information with said drug when prescriptions are filled. Such
information may be dispensed in written form, for example in a brochure explaining the risks of
concomitant ingestion of GHB and an MCT inhibitor such as diclofenac, valproate, or ibuprofen

or combinations thereof. For example, the information dispensed with GHB may advise a patient
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of the potential for enhanced potency of GHB if the patient also takes valproate. Alternatively, or
in addition thereto, the information dispensed with GHB may advise a patient of the potential for
decreased potency of GHB if the patient also takes diclofenac. Such information may also be
dispensed in verbal form. Distributors may maintain a directory of approved pharmacies, for
example in a computer readable storage medium, to further ensure that GHB is dispensed only to

patients who are advised of the additive effects.

A pharmacy management system of the present invention can be a REMS system as shown in U.S.
Pat. Nos. 7,895,059, 7,797,171, 7,668,730 and 8,731,963. Warnings may be administered through

the existing pharmacy management system as described in the patents above.
Methods of Making

[0147] The mixed salt oxybate, compositions and formulations may be prepared using methods
that are known to those skilled in the art, including the methods described U.S. Pat. Nos. 8,591,922;
8,901,173, 9,132,107; 9,555,017; 10,195,168 and U.S. Publication No. 2018/0263936, which are

hereby incorporated by reference.
EXAMPLES

[0148] Example 1:

[0149] This is a double-blind, placebo-controlled, randomized withdrawal, multicenter study of

the efficacy and safety of JZP-258 oral solution with an open-label safety extension period.
[0150] The study consists of the following periods:

e Screening Period for 14 to 30 days, with the option to rescreen once

e Open-label Treatment Titration and Optimization Period for 10 to 14 weeks

e Stable Dose Period for 2 weeks

e Double-blind Randomized Withdrawal Period for 2 weeks

e Open-label Safety Extension Period for 24 weeks
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Safety Follow-up Period for 2 weeks

[0151] A subset of up to 30 subjects will participate in a single overnight PK evaluation during

either the Open-label Treatment Titration and Optimization Period or the Open-label Safety

Extension Period.

[0152] Efficacy endpoints will include the following:

Epworth Sleepiness Scale ESS (primary endpoint), as assessed by the change in ESS score
from the end of the Stable Dose Period to the end of the Double-blind Randomized
Withdrawal Period.

Patient Global Impression of change (PGIc; first key secondary endpoint), assessed by the
proportion of subjects reporting worsening of symptoms (minimally worse, much worse,

or very much worse) at the end of the Double-blind Randomized Withdrawal Period.

Idiopathic Hypersomnia Severity Scale (IHSS; second key secondary endpoint): change in
total score from the end of the Stable Dose Period to the end of the Double-blind
Randomized Withdrawal Period.

Clinical Global Impression of Change (CGIC): as assessed by the proportion of participants
with worsening of symptoms at end of the Double-blind Randomized Withdrawal Period.

Functional Outcomes of Sleep Questionnaire Short Version (FOSQ-10): as assessed by the
change in total score from end of SDP to end of the Double-blind Randomized Withdrawal
Period.

[0153] Exploratory efficacy endpoints include the following:

Visual analog scale (VAS) for sleep inertia: as assessed by the change in mean daily score

from last week of SDP to last week of the Double-blind Randomized Withdrawal Period.

Total sleep time (TST): from daily sleep diary: change in the mean of the daily 24-hour
TST from last week of SDP to last week of the Double-blind Randomized Withdrawal
Period.
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e Work Productivity and Activity Impairment Questionnaire: Specific Health Problem
(WPAL SHP): change in percent of work productivity and activity impairment from end of
SDP to last week of DBRWP for the following endpoints:

o Change in percent work time missed due to [H.
o Change in percent impairment while working due to IH.
o Change in percent overall work impairment due to [H

o Change in percent activity impairment due to IH.

[0154] Safety assessments will include AE monitoring, vital signs, physical examinations, 12-lead

ECG, clinical laboratory tests, and the Columbia Suicide Severity Rating Scale (C-SSRS).

[0155] Screening Period (14 to 30 days)

[0156] All subjects will be evaluated for eligibility during the Screening Period, which will occur
over a period of 14 to 30 days.

[0157] Open-label Treatment Titration and Optimization Period (10 to 14 weeks) (“OTTP”)

[0158] The aim of JZP-258 dose titration and optimization is to maximize efficacy (improved ITH
symptoms, e.g., EDS, sleep inertia and sleep duration,) while ensuring adequate nocturnal sleep

and minimizing risk associated with safety and tolerability.

[0159] Day 1 of the study will occur the day drug is dispensed at the Baseline Visit. During the
Open-label Treatment Titration and Optimization Period subjects will either transition from Xyrem

to JZP-258, or initiate treatment with JZP-258, based on treatment status at study entry:

[0160] Subjects who are on a stable dose of Xyrem at study entry will switch from Xyrem to the
same dosing regimen of JZP-258. The dosing regimen of JZP-258 may be adjusted until an

optimally effective and tolerable dosing regimen is established.

[0161] Subjects who are not on Xyrem at study entry will initiate JZP-258 either as a once or twice
nightly dosing regimen at the discretion of the investigator. The dosing regimen of JZP-258 may

be adjusted until an optimally effective and tolerable dose regimen is established.
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[0162] The Medical Monitor should be contacted with any questions related to dosing and

titration.

[0163] All subjects will undergo at minimum a 10-week Open-label Treatment Titration and
Optimization Period even if the optimized dosing regimen is achieved earlier. Every effort should
be made to titrate to an optimally effective and tolerable dosing regimen within the first 8 weeks,
and maintain an unchanged dose of JZP-258 for at least 2 weeks prior to entering the Stable Dose
Period. Any subject for whom an efficacious and tolerable dosing regimen is not established within
the first 10 weeks may undergo up to an additional 4 weeks of titration/adjustment with approval
from the Medical Monitor. Subjects who are unable to attain an efficacious and tolerable dosing

regimen after 14 weeks will be withdrawn from the study.

[0164] Subjects who have reached an optimized dosing regimen, and who have completed the
Open label Treatment Titration and Optimization Period, will then enter the 2-week Stable Dose

Period and remain on that dosing regimen throughout the Stable Dose Period.
[0165] Stable Dose Period (2 weeks) (“SDP”)

[0166] Subjects will remain on the stable JZP-258 dose, unchanged, during this 2-week period.

Upon completion of the Stable Dose Period, subjects will be assessed for randomization eligibility.
[0167] Double-blind Randomized Withdrawal Period (2 weeks) (“DBRW?”)

[0168] Subjects who meet the randomization criteria at the end of the Stable Dose Period will be
randomized 1:1 to receive 1 of the following 2 treatments during the 2-week Double-blind

Randomized Withdrawal Period.

o JZP-258: Active JZP-258 will be continued as a double-blind treatment at the stable dose

and regimen for 2 weeks

e Placebo: Placebo will be initiated as a double-blind treatment at a volume and regimen

equivalent to the JZP-258 dose and regimen for 2 weeks

[0169] Randomization will be stratified by the subject’s use of stimulant agent and/or Xyrem at

baseline per the following baseline medication groups: 1) subjects on Xyrem only; 2) subjects on
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Xyrem and an additional stimulant or alerting agent; 3) subjects not currently taking Xyrem but
are taking a stimulant or alerting agent; or 4) subjects not currently taking Xyrem or a stimulant or

alerting agent.

[0170] Based on enrollment, an optional interim analysis (IA) may be conducted when
approximately 60% of the 112 planned randomized subjects have completed or are early
terminated from the Double-blind Randomized Withdrawal Period. If the predefined efficacy
stopping rule is met, per Data Monitoring Committee (DMC) communication, enrollment and
randomization to placebo treatment may stop. All subjects who have not already been randomized
would then receive open-label JZP-258 during the Double-blind Randomized Withdrawal Period.
All subjects who have already entered the Double-blind Randomized Withdrawal Period will

complete that period as planned.
[0171] Open-label Safety Extension Period (24 weeks) (“OLE”)

[0172] Subjects who complete the Double-blind Randomized Withdrawal Period will enter a 24-
week Open-label Safety Extension Period. Subjects will start the Open-label Safety Extension
Period at a dose no higher than the dose they received at the end of the Stable Dose Period. A
lower starting dose will be allowed at the discretion of the Investigator. If further titration is
required, it will proceed at a rate of <1.5 g per night per week during this period, not to exceed a
maximum total dose of 9 g/night. In the event that randomization to placebo is stopped after the
IA, subjects will continue to take an effective and tolerable dose during the Open-label Safety

Extension Period.
[0173] Safety Follow-up Period (2 weeks)
[0174] A Safety Follow-up visit will occur 2 weeks after the Open-label Safety Extension Period

(completion of study).

[0175] Pharmacokinetic Study (1 Night in Open-label Treatment Titration and Optimization
Period or Open-label Safety Extension Period)
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[0176] A subset of up to 30 subjects will have the option to participate in a single overnight PK
evaluation during either the Open-label Treatment Titration and Optimization Period or the Open-
label Safety Extension Period .The PK evaluation night may occur on any night during 1 of the 2
periods, but preferably during 1 of the scheduled in-clinic visits. Subjects who are dosing JZP-258

on a once or twice nightly dosing regimen may be eligible to participate.

[0177] Subjects who choose to participate will take their currently assigned dose(s) at similar
conditions to those normally followed at home. Subjects will take the first nightly dose at their
normal bedtime. If a subject eats during the PK study, the timings for meal, snack, and doses must

be recorded in the source document and the electronic case report form (eCRF).
[0178] Treatment Initiation and Titration

[0179] During the Open-label Treatment Titration and Optimization Period subjects will either
transition from Xyrem to JZP-258, or initiate treatment with JZP-258, based on treatment status at

study entry:

1. Subjects who are on a stable dose of Xyrem at study entry will switch from Xyrem to
the same dosing regimen of JZP-258. The dosing regimen of JZP-258 then may be adjusted

until an optimally effective and tolerable dosing regimen is established.

[0180] Subjects who are not on Xyrem at study entry will initiate JZP-258 either as a once nightly
or twice nightly dosing regimen at the discretion of the investigator. The dosing regimen of JZP-

258 may be adjusted until an optimally effective and tolerable dosing regimen is established.

[0181] The aim of JZP-258 dose titration and optimization is to maximize efficacy (reduction in
IH symptoms, e.g., EDS, sleep inertia, and long sleep duration) while ensuring adequate nocturnal
sleep and minimizing risk associated with safety and tolerability. The Medical Monitor should be

contacted with any questions related to dosing and titration.

[0182] Subjects Starting Once Nightly Dosing Regimen

[0183] Subjects who report difficulty awakening as a result of significant sleep inertia or long

sleep time (>11 hours/24 hours) may be considered for a once nightly dosing regimen at the
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discretion of the investigator. For subjects who initiate dosing JZP-258 as a once nightly dosing
regimen, the starting dose should not exceed 3 g, the maximal single dose should not exceed 6 g,
and the maximum nightly dose should not exceed 9 g. Titration should proceed at a rate of <1.5
g/night per week with incremental increases every few days as tolerated. The dose should be taken
at bedtime. If a subject develops treatment associated sleep inadequacy on a single nightly dose,

the dose may be taken after an initial period of sleep.

[0184] Subjects who initiate JZP-258 as a once nightly dosing regimen may switch to a twice
nightly dosing regimen to optimize efficacy and tolerability, or to ensure adequate sleep duration.
When switching to the twice nightly dosing regimen, the total nightly dose should be the same or
no more than 1.5 g higher than the current dose. The first dose will be administered at bedtime or
after an initial period of sleep and the second dose should be administered 2.5 to 4 hours later.
Titration should proceed at a rate of <1.5 g/night per week, as required for optimal efficacy and
tolerability; the increase in dose can be made incrementally as tolerated. The total nightly dose
should not exceed 9 g/night. The maximal single dose should not exceed 6 g/night. The dose may

be reduced at any time, as needed, for tolerability.
[0185] Subjects Starting Twice Nightly Dosing Regimen

[0186] Subjects who report disrupted nighttime sleep or difficulty maintaining sleep may be

considered for a twice nightly dosing regimen at the discretion of the investigator.

[0187] For subjects who initiate JZP-258 as a twice nightly dosing regimen, the starting dose
should not exceed 4.5 g/night divided into 2 doses (2.25 g each). The first dose will be administered
at bedtime or after an initial period of sleep; the second dose should be administered 2.5 to 4 hours
later. Titration should proceed at a rate of <1.5 g/night per week, as required for optimal efficacy
and tolerability; the increase in dose can be made incrementally as tolerated. The maximal single
dose should not exceed 6 g, and the total nightly dose should not exceed 9 g. The dose may be
reduced at any time, as needed, for tolerability. If the subject does not achieve adequate sleep

duration, the first dose may be taken after an initial period of sleep.

[0188] Subjects who initiate JZP-258 as a twice nightly dosing regimen may switch to once nightly

if they are unable to wake up to take the second dose, or have difficulty awakening from sleep in
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the morning. The same first dose taken in the twice nightly dose regimen may be the starting dose
when switching to once nightly dosing regimen. Titration should then proceed at a rate of

<1.5g/night per week. The maximal once nightly dose may not exceed 6 g.

[0189] While most subjects should be able to achieve an efficacious and tolerable dose while
maintaining adequate sleep duration with a twice-nightly dosing regimen, in some instances there
may be subjects who still are not maintaining adequate sleep duration. In these instances, subjects
may divide their nightly dose into 3 administrations to ensure adequate sleep duration. In these
cases, the same dosing intervals (2.5 to 4 hours), titration schedule (< 1.5 g/night per week) and

total nightly dose (9 g) remain applicable (See Table 1).

Table 1 JZP-258 Dosing Recommendations

Dosing Regimen Starting Nightly Dose d| Titration Increments?® | Maximum
Nightly Doseb

Once Nightly 3¢g < 1.5 g/night per week 6¢g

Twice Nightly <4.5 g (divided) <1.5 g/night per week 9¢g

Thrice Nightly® Not applicable <1.5 g/night per week 9¢

(titration only, not a

starting dose)

NOTE: the aim of JZP-258 dose titration and optimization is to maximize efficacy (reduced IH
symptoms, e.g., EDS, sleep inertia, and sleep duration) while ensuring adequate nocturnal sleep
and minimizing risks associated with safety and tolerability.

@ The weekly increase in dose of <1.5g night may be made incrementally every few days as tolerated.

b The maximum single dose should not exceed 6 g and the maximum nightly dose should not exceed
9 g at twice or thrice nightly dosing

€ Participants could adjust dosing to thrice nightly after initiating at twice nightly (no timing was
specified in the protocol) if needed to optimize efficacy, tolerability, or sleep duration.

EDS= excessive daytime sleepiness; IH=idiopathic hypersomnia.

d For participants who are not taking sodium oxybate at study entry
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[0190] Subjects will be instructed to take each dose while in bed and remain in bed after each
dose. Subjects will also be instructed to complete a daily dosing diary. For all dosing regimens,
investigators should caution subjects about operating hazardous machinery, including automobiles
or airplanes until subjects are reasonably certain that the study drug does not affect them adversely
(e.g., impair judgment, thinking or motor skill). The study allowed for dosing without regard to

food.
[0191] Results

[0192] A total of 154 patients with idiopathic hypersomnia were enrolled in the study, and 115
patients were randomized (56 patients in the JZP-258 treatment group, 59 patients in the placebo
treatment group). The demographics and baseline characteristics of patients in the study are
depicted in Table 2. At baseline, 1.3% of patients were taking Xyrem only, 2.6% of patients were
taking Xyrem and an additional stimulant or alerting agent, 53% patients were not currently taking
Xyrem but were taking a stimulant or alerting agent and 43% were treatment naive. CNS stimulants
were allowed at entry, and approximately 57% of patients continued taking a stable dose of
stimulant throughout the stable-dose and double-blind periods. The baseline disease characteristics
of the patients in the study are depicted in Table 3. Characteristics were well balanced between

randomized treatment groups and consistent with the Safety Analysis Set.

Table 2 Demographics and Baseline Characteristics

Safety Analysis Set

N=154
Age (years)
Mean (SD) 40.3 (13.73)
Median (min, max) 39.0 (19, 75)
Gender, n (%)
Male 49 (31.8)
Female 105 (68.2)
Region, n (%)
North America 104 (67.5)
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Europe 50 (32.5)
Baseline Medication Group at study
entry, n (%)

Xyrem 2(1.3)
Xyrem + Stimulant or Alerting Agent 4(2.6)
Stimulant or Alerting Agent Only 82 (53.2)
Naive 66 (42.9)
Table 3 Baseline Disease Characteristics
Safety Analysis Set

N=154
Baseline ESS
Mean (SD) 16.1 (3.59)
Median (min, max) 16.5 (0, 23)
Baseline THSS
Mean (SD) 32.1(7.97)
Median (min, max) 33 (5, 48)
Baseline CGlIs
Normal, not at all ill 0
Borderline il 1 (0.6)
Mildly ill 4(2.6)
Moderately ill 55 (35.7)
Markedly 11l 63 (40.9)
Severely 1l 30 (19.5)
Among the most Extremely ill 1(0.6)

[0193] The safety profile of JZP-258 was consistent with that of oxybate.
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[0194] The pharmacokinetic parameters in patients from the Stable Dose Group administered JZP-
258 once nightly or twice nightly are shown in Table 4, below.

[0195] Table 4 PK parameters of JZP-258 in the Stable Dose Group
Stable Dose Median Dose Median Cmax Median AUC.-t 1ast ug/mLeh
Group g/night (min, max) pg/mL (min, max)  (min, max)
Once nightly 4.0(3,6) 85.9(39.7,110) 229.5(79.5, 421.8)
Twice nightly 7.5(53,9) 126 (57.1, 189) 479.3 (190.2, 1033)

[0196] Add the end of the DBRWP, 23% of the patients took once nightly doses ranging from 3 g
to 6 g, and 77 % of patients took twice-nightly dosing ranging from 4.5 g up 9 g total nightly dose.
For the multidosing regimen, doses were divided equally or unequally, the first dose administered

at bedtime and subsequent dose(s) administered 2.5 to 4 h apart.

[0197] The primary endpoint of Epworth Sleepiness Scale (ESS) score was assessed by the change
in the ESS score from the end of the Stable Dose Period to the end of the Double-blind Randomized
Withdrawal Period in JZP-258 and placebo treatment groups and is presented in Table 5. The
Mean ESS across the study by randomized treatment in the mITT population is depicted in FIG.
1.

[0198] With JZP-258 treatment, patients showed substantial improvements in ESS score during

the open-label titration period prior to randomization (FIG. 1).

[0199] During the randomized withdrawal portion of the trial, patients administered JZP-258
showed clinically meaningful maintenance of efficacy for the primary endpoint ESS score. There
was a statistically significant worsening in patients randomized to placebo compared with patients

randomized to JZP-258 for ESS (p-value <0.0001) across all dosing regimens.

[0200] During the Open-Label Safety Extension Period, maintenance of efficacy was observed in
patients who had been randomized to JZP-258 and continued JZP-258 treatment during the Open-
Label Safety Extension Period (FIG. 1). In addition, as shown in FIG. 1, when placebo-treated
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patients from the randomized withdrawal portion of the study were switched to JZP-258-treatment
for the Open-Label Safety Extension Period, a significant and sustained improvement in mean ESS

was observed.

Table S Change in ESS (mITT population)
Analysis of Primary Efficacy Endpoint JZP-258 Placebo
N=56 N=59

End of Stable-Dose Period (Baseline)
Mean (SD) 6.3 (4.33) 5.8 (3.60)
Median (Q1, Q3) 6.5(2.0,9.5) 5.0(3.0,8.0)
Min, Max 0,15 0,17

End of Double blind Randomized withdrawal Period
Mean (SD) 7.0(5.03) 13.3 (4.00)
Median ( Q1, Q3) 7.0 (3.0, 10.0) 14.0(11.0, 16.0)
Min, Max 0, 21 3,21

Change from SDP to DBRWP
Mean (SD) 0.7(3.22) 7.4 (5.16)
Median (Q1, Q3) 0.0(-0.5, 1.0) 8.0(3.0,11.0)
Min, Max -6, 10 -4, 18
LS Mean Difference (95% CI)* -6.51 (-7.99, -5.03)
p-value < 0.0001

*Based on an ANCOVA model including End SDP ESS, baseline medication group, and treatment as
covariates; the corresponding p-value for the treatment covariate is reported. LS mean difference
estimates JZP-258 — Placebo

[0201] The PGIc secondary efficacy endpoint was assessed by the proportion of subjects reporting
worsening of symptoms (minimally worse, much worse, or very much worse) at the end of the

Double-blind Randomized Withdrawal Period.

[0202] During the randomized withdrawal portion of the trial, patients administered JZP-258
showed clinically meaningful maintenance of efficacy in the key PGlc secondary endpoint. As

shown in FIG. 2 and Table 6 there was a significant worsening of idiopathic hypersomnia overall
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in patients randomized to placebo compared with patients randomized to JZP-258. At the end of
the Double-blind Randomized Withdrawal Period 88.1% of the patients randomized to placebo
reported worsening symptoms, whereas only 21.4% of the patients randomized to JZP-258

reported worsening symptoms (p value <0.0001).

Table 6 PGlIc at the End of the DBRWP*
Analysis of Key Secondary Efficacy Endpoint Placebo XYWAV
PGIc* Idiopathic hypersomnia Overall (N=159) (N =56)
Number of Patients with at least 1 survey, n 59 56
Minimally, Much or Very Much worse, n (%) 52 (88.1) 12 (21.4)
p-value <0.0001 n/a

PGlc is a 7-point patient-reported scale by which patients rated their symptom change at the end of the double-
blind randomized-withdrawal period. Responses range from “very much better” to “very much worse.”

*At the end of the DB RWP/early termination visit, Patients rated the change in their condition since the end of
the Open-Label Stable-Dose Period.

[0203] The key IHSS secondary efficacy endpoint was assessed by the change in total score from
the end of the Stable Dose Period to the end of the Double-blind Randomized Withdrawal Period
in JZP-258 and placebo treatment groups in the modified intent-to-treat (mITT) population and is
presented in Table 7. The Mean THSS across the study by randomized treatment in the mITT
population is depicted in FIG. 3.

[0204] With JZP-258 treatment, patients showed substantial improvements in mean IHSS during

the open-label titration period prior to randomization (FIG. 3).

[0205] During the randomized withdrawal portion of the trial, patients administered JZP-258
showed clinically meaningful maintenance of efficacy for the key secondary endpoint of Idiopathic
Hypersomnia Severity Scale (IHSS). There was a significant worsening in patients randomized to

placebo compared with patients randomized to JZP-258 for IHSS (p-value <0.0001).

Table 7 Change in IHSS (mITT population)
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Analysis of Key Secondary Efficacy Endpoint JZP-258 Placebo
N=56 N=59

End of Stable-Dose Period (Baseline)

Mean (SD) 15.5 (9.20) 15.2 (7.78)
Median (Q1, Q3) 14.0 (7.0,22.0)  14.0(10.0, 21.0)
Min, Max 1,39 2,37

End of Double blind Randomized withdrawal

Period
Mean (SD) 16.9 (8.09) 28.5 (8.96)
Median ( Q1, Q3) 16.0(11.0,23.0)  29.0(23.0, 34.0)
Min, Max 1, 34 8,49

Change from SDP to DBRWP
Mean (SD) 1.5(5.82) 13.3 (9.29)
Median (Q1, Q3) 0(-2.0,2.5) 14.0 (4.0, 19.0)
Min, Max -8, 24 -2, 38
Estimated Median Difference (95% -12.00 (-15.0, -8.0)

CD)*
p-value** <0.0001

*Hodges-Lehman estimate for JZP-258 — Placebo **Rank based ANCOVA model including End SDP IHSS,
baseline medication group, and treatment as covariates; the corresponding p-value for the treatment covariate is
reported.

[0206] Visual Analog Scale (VAS) for sleep inertia was a secondary endpoint evaluated in this
study and measured the change in the mean daily VAS score from the last week of the Stable Dose
Period to the last week of the DBRWP. Sleep inertia improved with JZP-258 treatment. Patients
randomized to placebo following the SDP experienced a significant increase (worsening) in mean

daily VAS scores (22.5), vs. those randomized to JZP-258 (2.3, p < 0.0001).

[0207] The effect of XYWAYV on other secondary and exploratory endpoints, including Clinical
Global Impression of change (CGlc), The Functional Outcomes of Sleep Questionnaire (FOSQ),
Visual analog scale (VAS) for sleep inertia, Total Sleep Time (TST), and Work Productivity and
Activity Impairment Questionnaire: Specific Health Problem (WPAI:SHP), further supports the
efficacy of JZP-258 compared to placebo.
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[0208] In this study JZP-258 treatment was initiated as either a once or twice nightly dosing
regimen, followed by titration to an optimally effective and tolerable dose within the regimen, to
the other regimen, or to thrice nightly administration. At the time of the Stable Dose Period ~75%
of participants were on a twice nightly dosing regimen of JZP-258, and 25% were on a once nightly
dosing regimen. The change in ESS score by Stable Dose Regimen in the mITT population in
shown in Table 8. The PGIc in the once nightly subset of the patients in the mITT population is
shown in FIG. 4 (81.8% [placebo] vs 26.7% [JZP-258]). The THSS scores also worsened in
participants randomized to placebo vs those continuing JZP-258 in the once-nightly group
(estimated median difference [95% CI] —9.00 [-16.0, —3.0]). The study showed that change in
ESS over the DBRWP was similar to that of patients taking the twice nightly regimen. The disease
burden at baseline was similar for patients talking once nightly and twice nightly regimens. The
change in ESS over the OLOTTP and SDP was similar for patients taking once nightly and twice
nightly regimens (FIG. 5). In addition, 33 patients in the study were exposed to single doses of
>4.5 g. The Median (min, max) exposure duration to doses >4.5g was 73 days (1, 276).

Table 8 Subgroup Analysis of Change in ESS by Stable Dose Regimen (mITT)
Once nightly Twice nightly
N=26 N=88
JZP-258 Placebo JZP-258 Placebo
n 15 11 41 47
Mean (SD) 0.9 (2.22) 5.6 (3.07) 0.6 (3.54) 7.7 (5.45)
Median 1.0 5.0 0.0 8.0
Q1,Q3 0.0,3.0 3.0,9.0 -1.0,1.0 40,11.0
Min., Max. -4, 4 1,10 -6, 10 -4,18

[0209] Conclusions

[0210] The results from this study demonstrate the efficacy of JZP-258 for the treatment of TH.
All clinical endpoints were met. Patients entering the study had excessive daytime sleepiness

typical of the idiopathic hypersomnia population. With JZP-258 treatment, patients showed

60



WO 2021/168403 PCT/US2021/019024

substantial improvements during the open-label titration period prior to randomization. During the
randomized withdrawal portion of the trial, patients randomized to JZP-258 showed clinically
meaningful maintenance of efficacy for the primary endpoint of Epworth Sleepiness Scale (ESS)
score and the key secondary endpoints of the change in Patient Global Impression of Change
(PGIc) scores and Idiopathic Hypersomnia Severity Scale (IHSS). There was a significant
worsening in patients administered placebo compared with JZP-258 for ESS (p-value <0.0001),
PGIc (p-value <0.0001) and THSS (p-value <0.0001). No new safety signals for JZP-258 were
observed in patients with TH and the overall safety profile of JZP-258 was consistent with that
reported for sodium oxybate (Xyrem).
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CLAIMS
What is claimed:

1. A method of treating idiopathic hypersomnia in a patient in need thereof, the method

comprising;

administering a therapeutically effective amount of a mixed salt oxybate to the

patient.

2. The method of claim 1, wherein the mixed salt oxybate comprises sodium oxybate,
potassium oxybate, magnesium oxybate and calcium oxybate, and wherein the mixed salt

oxybate comprises about 5%-40% sodium oxybate (% mol. eq.).

3. The method of claim 2, wherein the mixed salt oxybate comprises about 5%-40% sodium
oxybate, about 10%-40% potassium oxybate, about 5%-30% magnesium oxybate, and

about 20%-80% of calcium oxybate (% mol. eq.).

4. The method of claim 3, wherein the mixed salt oxybate comprises about 8% sodium
oxybate, about 23% potassium oxybate, about 21% magnesium oxybate and about 48%

calcium oxybate (% mol. eq.).
5. The method of any one of claims 1-4, wherein the method comprises:
(a) administering an initial daily dose of the mixed salt oxybate to the patient and

(b) titrating the dose to provide the therapeutically effective amount of the mixed salt

oxybate.

6. The method of claim 5, wherein the initial daily dose is from about 0.5 g to about 4.5 g of

the mixed salt oxybate.

7. The method of claim 6, wherein the initial daily dose is about 4.5 g of the mixed salt

oxybate.
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11.
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13.

14.

15.

16.

17.

18.

19.

The method of any one of claims 5-7, wherein the titration step (b) comprises

administering ascending doses of the mixed salt oxybate.
The method of claim 8, wherein dose is increased by about 0.5 g to 1.5 g per week.

The method of any one of claims 5-9, wherein the titration step (b) is from about 1 week

to about 10 weeks.

The method of any one of claims 1-10, wherein about 0.25 g-10.0 g, 2.0 g-10.0 g; about
3.0 g-9.5 g; or about 4.5 g and 9.0 g of the mixed salt oxybate is administered per day.

The method of any one of claims 1-11, wherein the mixed salt oxybate is administered

twice per day.

The method of any one of claims 1-11, wherein the mixed salt oxybate is administered

once per day.

The method of any one of claims 1-11, wherein the mixed salt oxybate is administered

three times per day.

The method of any one of claims 1-14, wherein about 2.25 g of the mixed salt oxybate is

administered per day.

The method of any one of claims 1-14, wherein about 6 g of the mixed salt oxybate is

administered per day.

The method of claim 16, wherein about 3 g of the mixed salt oxybate is administered

twice per day.

The method of any one of claims 1-14, wherein about 7.5 g of the mixed salt oxybate is

administered per day.

The method of claim 18, wherein about 3.75 g of the mixed salt oxybate is administered

twice per day.
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20.
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23.

24,

25.

26.

27.

28.

29.

The method of any one of claims 1-14, wherein about 9 g of the mixed salt oxybate is

administered per day.

The method of claim 20, wherein about 4.5 g of the mixed salt oxybate is administered

twice per day.

The method of any one of claims 1-21, wherein the mixed salt composition is a liquid.

The method of claim 22, wherein the concentration of the mixed salt in the liquid is from

350 mg/ml-650 mg/ml, or about 450 mg/ml-550 mg/ml.

The method of claim 23, wherein the concentration of the mixed salt in the liquid is about

0.5 g/mL.

The method of any one of claims 1-21, wherein the composition is a solid.

The method of claim 25, wherein the solid is formed in coated granules.

The method of any one of claims 1-26, wherein the mixed salt oxybate is administered at

bedtime.

The method of any one of claims 1-27, wherein the mixed salt oxybate is administered at

bedtime and about 2.5 h-4 h after the bedtime administration.

A method of treating idiopathic hypersomnia in a patient in need thereof, the method
comprising:
administering a therapeutically effective amount of the mixed salt oxybate to the
patient, wherein the mixed salt oxybate comprises about 8% sodium oxybate,
about 23% potassium oxybate, about 21% magnesium oxybate and about 48%

calcium oxybate (mol. equiv. %).
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30. The method of claim 29, wherein the method comprises:
(a) administering an initial daily dose of the mixed salt oxybate to the patient and

(b) titrating the dose to provide a therapeutically effective amount of the mixed salt

oxybate.

31. The method of claim 30, wherein the initial daily dose is from about 0.5 g to about 4.5 g

of the mixed salt oxybate administered per day.

32. The method of claim 31, wherein the initial daily dose is about 4.5 g of the mixed salt

oxybate administered per day.

33. The method of any one of claims 30-32, wherein the titration step (b) comprises

administering ascending doses of the mixed salt oxybate.
34. The method of claim 33, wherein dose is increased by about 0.5 g to 1.5 g per week.

35. The method of any one of claims 30-32, wherein the titration step (b) comprises

administering descending doses of the mixed salt oxybate.
36. The method of claim 35, wherein dose is decrease by about 0.5 g to 9.0 g per week.

37. The method of any one of claims 30-36, wherein the titration step (b) comprises
switching a patient from a once a day dose to a twice a day dose of the mixed salt

oxybate.

38. The method of any one of claims 30-32, wherein the titration step (b) comprises
switching a patient from a twice a day dose to a three times a day dose of the mixed salt

oxybate.

39. The method of any one of claims 30-36, wherein the titration step (b) comprises
switching a patient from a twice a day dose to a once a day dose of the mixed salt

oxybate.
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40.
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49.

50.

The method of any one of claims 30-36, wherein the titration step (b) comprises
switching a patient from a three times a day dose to a twice a day dose of the mixed salt

oxybate.

The method of any one of claims 30-40, wherein the titration step (b) is from about 1

week to about 14 weeks.

The method of any one of claims 29-41, wherein about 0.25 g-10.0 g, 2.0 g-10.0 g; about
3.0 g-9.5 g; or about 4.5 g and 9.0 g of the mixed salt oxybate is administered per day.

The method of any one of claims 29-42, wherein the mixed salt oxybate is administered

twice per day.

The method of any one of claims 29-42, wherein the mixed salt oxybate is administered

once per day.

The method of any one of claims 29-42, wherein the mixed salt oxybate is administered

three times per day.

The method of any one of claims 29-45, wherein about 4.5 g of the mixed salt oxybate is

administered per day.

The method of claim 46, wherein about 2.25 g of the mixed salt oxybate is administered

twice per day.

The method of any one of claims 29-45, wherein about 6 g of the mixed salt oxybate is

administered per day.

The method of claim 48, wherein about 3 g of the mixed salt oxybate is administered

twice per day.

The method of any one of claims 29-45, wherein about 7.5 g of the mixed salt oxybate is

administered per day.
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The method of claim 50, wherein about 3.75 g of the mixed salt oxybate is administered

twice per day.

The method of any one of claims 29-45, wherein about 9 g of the mixed salt oxybate is

administered per day.

The method of claim 52, wherein about 4.5 g of the mixed salt oxybate 1s administered

twice per day.

The method of any one of claims 29-53, wherein the mixed salt composition is a liquid.

The method of claim 54, wherein the concentration of the mixed salt in the liquid is from

350 mg/ml-650 mg/ml, or about 450 mg/ml-550 mg/ml.

The method of claim 55, wherein the concentration of the mixed salt in the liquid is about

0.5 g/mL.

The method of any one of claims 29-53, wherein the mixed salt is in the form of a solid.

The method of any one claims 1-57, wherein the administration provides adequate sleep

duration.

The method of claim 11 or 42, wherein about 4.5 g-6.0 g of the mixed salt oxybate is

administered once per day.

The method of any one of claims 1-59, wherein the mixed salt oxybate is administered

without regard to food.

. The method of any one of claims 1-59, wherein the patient is administered the mixed salt

oxybate composition at least 2 h after the patient’s last meal.
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