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Efficacy of Gamma-Hydroxybutyrate versus

wPlacebo in Treating Narcolepsy—Cataplexy: i

Double-Blind Subjective Measures , p

Nu...—.

i 1.1,awrence Scrima, Paul G. Hartman, Frank» H. Johnson, Jr., and

F. Charles Hiller
 

The efficacy of gamma-hydroxybutyrate (GHB) versus”placebo for treating narcolepsy
' was evaluated in 20 patients with narcolepsyy 10 men and 10 women, using a double—

blind counterbalanced crossover design. Each patient completed a daily sleep—wake log
and questionnaire during a 14-day baseline, a 29-day placebo period, a 29—day GHB ‘1
period {50 mg GHB/kg/night. given25 mg/kg h.s. and 25 mg/kg 3 hrxlater), and a 6—day ' ‘
washout period after each treatment. Cataplexy frequency was significantly lower during ‘
GHB treatment than during placebo treatment (p = 0.022). Compared to baseline values,
the number ofcataplex'y attacks per day declined by 52%. and 69% during GHB treatment
weeks 1 and 4 respectively. The number of subjective arousalsfiom sleep was less with
GHB than with placebo (p0035) and the number ofsleep attacks was not significantly
difi‘erent during GHB versus placebo treatment GHB did not have a significant efi‘ect
on subjective estimates of sleep onset latency, total sleep time, Stanford Sleepiness Scale

ratings at morning wake-up, methylphenidate usage, or the number of naps per day. The 1311‘
results indicate that GHB is efi‘icacious for reducing the frequency of cfataplexy attacks 3‘11.
and subjective nocturnal arousals in patients with narcolepsy within the first 4 weeks of
treatment. I V

_._&_.A~,w__.dm~.1..wfw;num1y-“

 

   
' Introduction

Narcolepsy isa chronic, incurable disorder characterized by intermittent excessive daytime if.»

sleepiness and abnormal rapid eye movement(REM) sleep manifestations such as sleep- a
onset REM periods, cataplexy, sleep paralysis, and/or hypnagogic hallucinations (Associ— l
ation ofSleep Disorders Centers 1979). CataplexyIS a sudden loss ofmuscle tone that occurs 1: 1
primarily during emotional arousal; sleep paralysis is an inability to move upon first lying
down or upon Waking; and hypnagogic hallucinations are dream-like hallucinations that

occur at sleep onset. Most patients with narcolepsy also have disrupted nocturnal sleep
(Montplaisir 1976). Narcolepsy is generally treated with a central nervous system stimulant
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(e.g. , amphetamine, methylphenidate, or pemoline) to reduce excessive daytime sleepiness
(EDS) (Parkes 1976) and an antidepressant (e.g., imipramine or protriptyline) to comm]

cataplexy and other REM sleep-related symptoms (Takahashi 1936). Stimulants, howeVer,
do not fully control EDS in most narcolepsy patients (Parkes 1976) and can have undesirable

side effects on the cardiovascular, gastrointestinal, and central nervous systems (Gilman et -
a1. 1985). Treatment of cataplexy with antidepressants has been reported to be successful in

most cases (Takahashi 1976; Billiard et al. 1983), but these drugs have adverse effects,
including (1) prolonged cardiac conduction times that may promote dangerous ventricular

arrhythmias; (2) postural hypotension; (3) anticholinergic effects, such asblurred vision,
dry mouth, and impotence (Gilman et al. 1985); (4) suppression of REM sleep (Zung 1969;
Cadilhac 1976); and (5) increased nocturnal myoclonus (Guilleminault et a1. 1976). The
anticholinergic side effects often result in patient self-withdrawal from antidepressants, which

- is usually followed by an increase in the frequency and severity of cataplexy events (Scrima

1981; Scharf and Fletcher 1988). Both stimulants and anticataplexy drugs may become less
effective as tolerance increases (Parkes 1976; Broughton and Mamelak 1979).

Garmna—hydroxybutyrate (GHB) is a four-carbon fatty acid that occurs naturally in the
mammalian central nervous system (Muyard and Laborit 1977) and. has been termed a

“putative neurotransmitter” (Mandel et a1. 1987). GHB. was reported to induce anesthesia
at 60—70 mg/kg (Vickers 1969), but the report does not make it clear Whether the doses
were given orally or intravenously. Lower oral doses of GHB were reported to induce

sleep in psychiatric patients (Mamelak etal. 1977), but the minimum GHB dose that
will induce sleep hasnot been systematically determined. Unlike other hypnotics, GHB
given orally; induces and maintains sleep without suppressing REM or delta stages of

sleep (Mamelak et al. 1977). It was first reported in 1976 (Broughton and Mamelak) that
GHB , given orally h.s. and two to three additional times during the sleep period, improved
nighttime sleep and reduced cataplexy and sleep attacks in patients with narcolepsy.
Subsequent studies confirmed that most narcolepsy patients had moderate to large re—

ductions in cataplexy frequency and daytime sleepiness, as well as reduced sleep dis—

ruption, hypnagogic hallucinations, and sleep paralysis after taking GHB in divided dose,
i.e. , a dose h. s. and one to two additional times during the night (Broughton and Marnclak
1979, 1980; Scharf et al. 1985). Polysomnographic recordings indicated that narcolepsy

patients taking a divided dose of; Gl-[B had increased sleep continuity, decreased REM
fragmentation, and increased amounts of delta sleep (Broughton and Mamelak 1980;
Scharf et al. 1985). However, 1 month of oral administration of a single h.s. dose of
GHB improved daytime sleepiness in only 39% of patients with narcolepsy, though

 

..1,..._m.___..___,.L____..__vr‘.__.WWWm
n,

cataplexy frequency was reduced in 83% of the patients (Montplaisir and Godbout 1986} .. .
Tolerance to GHB has not been found to develop, even after daily use by patients With
narcolepsy for as long as 9 years (Mamelak et al."1986). Adverse side effects .‘have'beefl *7
infrequent, mild, and have occurred mainly during the first few days of treatment (Brough'
ton and Mamelak 1979; Scharf et al. 1985; Mamelak et al. 1986).

This report describes the results of the first double—blind study of the effects 01161713
. on subjective symptoms of narcolepsy as compared to those of a placebo.

Methods

Subjects

Ten women and 10 men with narcolepsy, diagnosed at the accredited Sleep DiSOIders

'1,

Center (SDC) of the University of Arkansas for Medical Sciences (UAMS), partiCiPated
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in the study; All patients were interviewed by an accredited clinical p'olysomnographer,
were given a physical examination by a physician, and had sleep discrders diagnostic
tests (Guilleminault 1982). The diagnostic tests included an overnight polysomnogram
(PSG) and an evaluation 0f their daytime sleepiness with the multiple sleep latency test

' (MSLT). The criteria for inclusion in this study were: (1) a history of excessive daytime
sleepiness and cataplexy, (2) 22 REM onsets on the MSLT, (3) a sleepiness index of
275 on the MSLT, (4) at least 10 cataplexy attacks subjectively reported on a daily log
during a 2-week baseline period, and (5) age between 16 and 65 years. Patients were
excluded if they had other major health problems; were fertile Women who were not

practicing birth control; were nursing mothers; or had previously taken GHB or had other
sleep disorders, with the exception of those commonly associated with narcolepsy, such
as sleep paralysis, mild to moderate sleep apnea (arterial oxygen saturation 280%), and
nocturnal myoclonus. '

The age mean i standard error was 45.9 it 4.6 years (range 16—64) for the women
and 49.1 i 4.0 (21—64) for the men. Weight (kg) mean 1 SE was 851: 5.2 (range
57—113) for women and 80.4 i 3.6 (54—90) for men. Body mass index was 31.8 ' i

' 2.5 (17.6—45.4) for women and 26.2 i 0.9 (20.3~29.1) for men. Prior to the study, 7

patients were on stimulants alone (methylphenidate, ‘pemoline, or dextroamphetarnine),
11 were on a combination of stimulants and anticataplexy medications (imipramine or

protriptyline),and 2 patients were not taking stimulants 0r anticataplexy medications.

Patients who were taking stimulants other than methylphenidate switched to methyl—

phenidate (S30 nag/day) for the duration of the study. Seven patients were 'withdrawn
from anticataplexy medications at least 2 ’weeks before the baseline period, and the
remaining 4 patients on anticataplexy medications were withdrawn from imipramine 6,

6, 5, and 3 days prior to baseline, respectively. Only the patient who stopped imiprarnine
5 days prior to baseline appeared to have elevated amounts of cataplexy events during
the first 2 days of the baseline (18 and 12>events, respectively; mean and SD for the rest
of the baseline period: 5.7 i 3.5 events); these 2'days were excluded from the analysis.
One patient continued taking propranolol to control hypertension throughout the study at
a dose (40 mg/day) that was half the lowest dose of propranolol (80—480 'ing/day) reported
to reduce narcolepsy symptoms for some patients (Kales et a1. 1979; Meier-Ewert et a1.

1985). This patient was included in the analysis of results, but analysis of the data with
this patient excluded yielded the same pattern of statistically significant results.

Procedures

A double—blind, crossover design, ‘with order of treatment counterbalanced and randomly

assigned, was utilized. Thus, each subject provided data for all phases of the study:

baseline (14 days), first treatment (29 days), firstrwashout (6 days), second treatment (29
days), and second washout~(6 days). Order of treatment was randomly assigned by the

UAMS pharmacy, so that half of the men and half of the women received GHB in the
first treatment period and placebo in the second, whereas the remaining subjects received
placebo first and“GHB second. All SDC staff were blind to the order of treatment for
subjects. During GHB treatment, subjects received 58 bottles prepared by the pharmacy,

each containing 25 mg GHB/kg body weight, mixed with distilled water and syrup of
orange. During the placebo treatment, subjects received 58 identical bottles with an
equivalent amount of fluid, consisting of syrup of orange in distilled water. During each
treatment period, subjects were instructed orally and in writing to (1) refrigerate, but not

      

 
PAR1032

IPR of US. Patent No. 7,668,730

Page 5 of 15
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


