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The attempted suicide (14043) involved an overdose with buspirone in a patient with
pre-existing obsessive-compulsive disorder and depression.

The intentional overdose (1131) involved a patient with pre-existing depression and a
previously unknown history of attempted suicide. Followinga single ingestion of 150 g
of Xyrem overdosing, the patient recovered without sequelae in the ER and was
hospitalized for 5 days for psychiatric evaluation.

Thus, this series of 402 patients did not include any fatalities singularly attributable to an
overdose with Xyrem, in spite of the huge dose taken by the patient overdosing which
was approximately 20 times the maximum proposed total daily dose.

483862 Scharf Trial

One of the 143 patients reported an AE that coded to the COSTART term suicide
attempt, after approximately 2 years on trial medication. This event was reported as
verbatim term “attempted suicide by taking an overdose of GHB." The patient had a
prior medical history consistent with attempted suicide, inctuding depression with suicide
ideation and possible anxiety neurosis. The event was considered serious and definitely
related to trial medication, and led to patient discontinuation.

Two of the 143 patients reported AEs that coded to the COSTART term overdose. Both
cases were serious and involved overdose with trial medication. One patient (017)
overdosed on approximately 18.0 g of trial medication on day 541 reported associated
with a sleepwalking episode. This event was considered probably related to trial
medication. The patient was unresponsive, was hospitalized, and required intubation.
The patient continued on the trial with no further overdose episodes until he died

4.5 years later from cardiopulmonary arrest due to atherosclerotic disease. The second
patient (267) was taken to the ER after possibly taking a third dose (of unknown volume)
of trial medication on Day 1673. The patient did not recall taking the third dose. The
patient awoke after an enuresis episode, and the patient's daughter discovered her
walking around in a daze. The patient was taken to the ER; by the time she arrived, she
was having no further difficulties. She continued on treatment for 6 months with no
further recurrence.

4837 Paranoid Reaction
48371 Updated Integrated Clinical Trial Database

Four (1.0%) of the 402 patients reported AEs that coded to the term paranoid reaction.
Patient 0202 admitted to occasionally feeling paranoid at 1 ¢linic visit and also described
two consecutive nights of feeling paranoid at bedtime. These feelings were
accompanied by visual and auditory hypnagogic hallucination. Patient 0239 described
feeling paranoid on a single occasion, with only 1 day's duration. Patient 0702
described intermittent episodes of feeling fearful.
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The paranoid reaction AE in the fourth patient was considered serious (patient 0232).
This patient suffered an acute paranoid delusionat psychosis that occurred after 15
months on study drug and required overnight hospitalization. The trial medication was
discontinued and the patient’s mental status improved while being treated on
antipsychotic medication. This patient was discontinued from the trial.

483.7.2 Scharf Trial

One (0.7%) of the 143 patients reported an AE that coded to the COSTART term
paranoid reaction. The verbatim description of this event indicated that the patient was
“acting very paranoid — carries a bat with him while at home and feels someone is
watching him.” The event start and stop dates were unknown, but the event was
considered not related to study drug. The Investigator reported that the patient had
hypnagogic hallucinations. The patient was 16 years of age when he started the trial in
June 1986. The patient discontinued the trial in June 1988 due to non-compliance with
the diary and clinical lab requirements of the trial. The patient had no previous history of
neuropsychiatric events.

48338 Coma
4.8.3.8.1 Updated Integrated Clinical Trial Database

Two (0.5%) of the 402 patients were described as having experienced coma while taking
trial medication. Patient 0238 was heard to fall and was found unconscious on the floor
of the kitchen by his spouse. Paramedics were immediately summoned and found the
patient unconscious; he received atropine for bradycardia; naloxone was administered
without response. On arrival at the ER, he was intubated to support depressed
respiration and was transferred to an ICU, where he soon fully recovered from the event.
He later admitted to taking his bedtime dose of sodium oxybate in the kitchen. Intensive
neurological and cardiac investigation failed to define a cause for this event and it was
proposed to be possibly due to an unidentified cardiac event or to cataplexy with
additional head trauma from his head striking the floor. Study drug was discontinued.

Patient 2830 was considered to have experienced coma on 2 occasions while on study
drug. In both cases, she fell secondary to cataplexy attack and hit her head, causing
loss of consciousness. This patient was known for being non-compliant with the study
drug regimen, which probably contributed to her cataplexy.

None of these events qualify as a neuropsychiatric AE
48382 Scharf Trial

One of the 143 patients experienced an AE with verbatimterm “comatose” as part of an
overdose (See Table 4.9),
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4839 Psychosis

Two (0.5%) of the 402 patients in the updated integrated clinical trial database reported
AEs that coded to COSTART term psychosis. .

Patient 1101 completed double-blind treatment in the OMC-GHB-2 trial where the dose
assignment had been 6.0 g/d sodium oxybate. The patient entered the open-label OMC-
GHB-3 trial (1/5/98) at 6.0 g/d. The dose of sodium oxybate was titrated to 7.5 g/d
(3/8/98) and then to 9.0 g/d (3/17/98) to achieve optimal clinical benefit. The patient had
been taking multiple stimulants to include Dexedrine 15 mg twice daily and Ritalin 10mg
three times daily concurrently until this regimen was changed to Adderall 20 mg four
times daily approximately two months prior to the adverse event. The patient developed
symptoms of acute psychosis beginning 4/27/98 considered of moderate intensity and
possibly related to trial medication. Following psychiatric consult both the stimulants and
trial medication were discontinued. The adverse event did not resolve. Two weeks
following the onset of the adverse event the investigator evaluated al! findings and
considered the adverse event as not related to study drug by requiring specific other
treatment that was contraindicated by the protocol.

Patient 2030 suffered symptoms of psychosis after being on study drug for about 6
months. At that time, he was reported by a family member to be increasingly paranoid
and suffering from night terrors and hallucinations. The patient was seen in the ER,
where he admitted to increasing his Ritaiin dose to facilitate cramming for college
examinations. The patient was started on antipsychotic medications and was restarted
on study drug after the symptoms of psychosis had resolved. A week later these same
symptoms and precipitating circumstance recurred, prompting a hospital admission and
discontinuation from the study. This event was considered the result of escalated doses
of stimulant medication and sleep deprivation.

No patients in the Scharf trial experienced psychosis.
48.3.10 Manic Depressive Reaction

An adverse event of bipolar affective disorder (verbatim term) COSTART coded to manic
depressive reaction was reported for 1 patient (0931) in the 402 patient updated
integrated clinical trial database. The patient was a 29-year-old female with a previous
history of depression. The diagnosis of bipolar affective disorder was made during
psychiatric consult following reports of intermittent hallucinations for two weeks and
unusual behaviar {(from delayed response to violent agitation on questioning when found
asleep in her automobile). The adverse event was considered severe but unrelated to
study drug and the patient was discontinued from the trial. The patient was treated and
released from hospital. Present day follow-up showed the patient to be functioning well
with continued treatment (Haldol, Cogentin) for underlying disease, which excluded
further participation in the trial despite positive response in narcolepsy.

No patients in the Scharf trial experienced manic depressive reaction.
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4.8.3.11 Personality Disorder

One patient (1530) in the 402 patients in the updated integrated clinical trial database
reported an AE that coded to personality disorder. This 25-year-old woman experienced
a personality disorder (investigator term “grief reaction” due to the death of a relative)
beginning on Day 139 of the OMC-SXB-6 trial. The event lasted 258 days in trials
OMC-SXB-6 and OMC-SXB-7. The event was considered mild in severity, intermittent,
and not related to trial medication. No action was taken for the event.

No patients in the Scharf trial experienced personality disorder.
48312 Emotional Lability

Ten (7.0%) of the 143 patients in the Scharf trial reported 14 AEs that coded to the
COSTART term emotional lability. The majority of the verbatim terms relate to
conditions of “laughing” or “crying.” The dosages at onset ranged from 3.0 to 9.0 g/d.
None of the events was considered serious. One event was considered probably related
to trial medication, 2 were possibly related, 9 were not related, and 2 were of unknown
relationship. Date of onset ranged from Days 0 to 1078, with the majority of events
occurring during the first 100 days on trial medication. Seven events resolved in 3 days
or less. One patient who experienced an event of verbatim term “heart aches” had a
previous history of depression and recurrent melancholia. One patient (259), who
experienced a probably related event of "crying a lot" at the 5.3 g/d dosage, discontinued
due to this and other AEs.

483.13 Thinking Abnomal

Nine (6.3%) of the 143 patients in the Scharf trial reported 13 AEs that coded to the
COSTART term thinking abnormal. The verbatim terms included “fogginess,” and temms
relating to problems with concentration, transposition of numbers, and negative thinking.
The dosage at onset for these events ranged from 4.5 to 9.0 g/d; the date of onset
ranged from Days 0 to 531. One event ("very talkative after gamma dose”) was
considered probably related to trial medication, 5 events were possibly related, 3 events
were of unknown relationship, and 3 events were considered to be not related. Events
where resolution dates were recorded usually represented transient episodes, lasting for
a day or less. Four patients had a previous history of traumatic head injury, 1 of whom
also had a previously diagnosed frontal lobe lesion.

48314 Depersanalization

Seven (4.9%) of the 143 patients in the Scharf trial reported AEs that coded to the
COSTART term depersonalization. Verbatim terms generally related to unusual
behavior or feeling unusual. The dosage at onset for these events ranged from 5.3 to
6.8 g/d; date of onset ranged from Days 3 to 513 after initiation of sodium oxybate
treatment. Three events were considered probably related to trial mediation (verbatim
terms “bizarre behavior,” "felt crazy,” and "zombie like state”), 2 were of unknown
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relationship, and 2 were considered not related. None of the events was considered
serious. Duration is recorded for only 3 events, with 2 occurring for 1 day or less and

1 having a duration of 17 days. One patient (259) discontinued the trial due to the AEs
she was experiencng.

48.3.15 Hostility

Six (4.2%) of the 143 patients in the Scharf trial reported 8 AEs that coded to the
COSTART term hostility. Of the 8 events, 3 were considered possibly related, 3 were
considered not related, and 2 were of unknown relationship to trial medication. None of
the AEs was considered serious or led to patient discontinuation.

Six of the 8 events were related to anger (inciuding terms temper and rage). The dosage
at onset for these 6 events ranged from 4.5 to 9.0 g/d; the date of onset ranged from
Days 34 to 1078. Only 1 AE (patient 215, rage) had a stop date recorded, with a
duration of 1 day. One patient (286) had a previous history of irritability caused by
Ritalin, although it is not certain if he was taking Ritalin at the time of the event.

Two additional events coded to the COSTART term hostility, with verbatim terms “feisty”
and “frustration.” The event termed “feisty” occurred on day 124 at the 9.0 g/d dosage.
No resolution date was recorded, but the event was considered possibly related to study
drug and was not serious. The event termed “frustration” occurred and resolved on Day
20 at the 4.5 g/d dosage. The patient's history included difficulty controlling histemper.
The event was not serious and was considered not related to study drug.

4.8.3.16 Neurosis

Two of the 143 patients in the Scharf trial reported AEs that coded to the COSTART
term neurosis. The first event occurred in a female patient on Day 3328 at a 5.3 g/d
dosage. The verbatim term (patient’s diary description of the event) indicated that she
was “Having trouble keeping my arms down. | put them on my head they cut off
circulation some (Go to sleep) and | wake up and can’t find my hands and they are
painful.” The patient woke her hushand up to help her with the event(s). The event was
not serious, not considered related to trial medication, and of unknown duration.

The second event occurred in a male patient on a 6.0g/d dosage starting on Day 3283
and was described by verbatim term “claustrophobia.” The patient was instructed to
decrease his Ambien dosage, with no resolution. The patient was then instructed to
decrease his trial medication dosage from 6.0 to 3.0 g/d, and the event subsequently
resolved. The event was not serious and was considered possibly related to trial
medication. The patient continued in the trial, usually at a dosage of 6.0 to 6.6g/d, until
the data cutoff of May 31, 1998, with no further recurrence.

484 BLOOD GLUCOSE

The updated integrated clinical trial database was analyzed for any patients who had
AEs with the COSTART preferred term of hyperglycemia or diabetes mellitus, and/or

RAGHBPostNDAVAdvisory Meeting\June 6-2001 Meeting\Briefing Books\Section 4--Safety.doc 51
ROX 1005

CBM of U.S. Patent No. 7,765,107
183 of 353




180

Orphan Medical, Inc.
NDA #21-196 Xyrem® (sodium oxybate) oral solution
Peripherai and Central Nervous System Drugs Advisory Committee Briefing Booklet

who experienced clinically significant increases in glucose laboratory values (> 70%
increase over baseline [from earliest trial] and an absolute value of > 200 mg/dL).

Measurement of blood glucose levels was not done on a routine basis in these long-term
studies. Non-fasting glucose measurements were used for all tests in the treatment IND
protocols (OMC-SXB-6, OMC-SXB-7), while fasting blood collections were specified in
the OMC-GHB-2 and OMC-SXB-3 protocols (although this requirement was not always
met).

Of the 402 patients, 5 patients (1%) had 9 AEs with the COSTART preferred term of
hyperglycemia or diabetes mellitus. Four patients had 1 AE each; patient 1505 had

4 AEs of hyperglycemia and 1 AE of diabetes mellitus. The incidence of
hyperglycemia/diabetes did not appear to be dose-related, with 1 patient in each of 3 of
the dosage at onset treatment groups (4.5 g/d, 7.5 g/d, and 9.0 g/d), and 2 patients in
the 6.0 g/d group.

There were no deaths, no SAEs, and no discontinuations due to these AEs, All AEs of
hyperglycemia/diabetes mellitus were of mild to moderate severity. Four patients had !
AEs considered unrelated to trial drug, while 1 patient (1610 in OMC-GHB-3) had
unknown relationship.

Two of the 5 patients had a history of diabetes (0410 and 1505); 2 patients (1505 and
2633) were obese. The other 2 patients had no relevant medical history. Of the

5 patients, 4 (80%) were men, and 3 (60%) were 50 years of age or older (range 36.4 to
65.4 years).

There was no relationship between the incidence of hyperglycemia/diabetes and the
length of exposure to sodium oxybate: 1 patient experienced hyperglycemia on Day 15;
3 patients experienced hyperglycemia or diabetes mellitus during Days 31 to 394; and

1 patient experienced 5 AEs during Days 511 to 1064. Two patients had unresolved
AEs (1708, diabetes; 2633, hyperglycemia), and the outcome of 1 AE (patient 1505,
elevated glucose) is unknown. All other AEs resolved.

Actual investigator terms were:

“Elevated blood glucose” or “elevated glucose” — 3 patients with 4 events
“Abnormally high glucose” — 1 patient with 2 events

“Hyperglycemia” — 1 patient with 1 event

‘Diabetes’ or “poorly controlled diabetes’ — 2 patients with 2 events

Two of the AEs were associated with clinically significant increases in glucose values —
patients 0410 {verbatim term elevated blood glucose) and 1505 (verbatim term poorly
controlled diabetes, on day 650). An additional 4 patients had clinically significant
increases in glucose values that were not associated with an AE of hyperglycemia or
diabetes mellitus. An elevated glucose level not associated with an AE was also seen
on Day 278 for patient 1505.
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Two of the 4 additional patients had a history of diabetes. The 7 instances of elevated
glucose values for all 6 patients occurred on Days 201 to 363 for 3 events, Days 424 to
618 for 3 events, and Day 1070 for 1 event. Absolute levels ranged from 217 to 403
mg/dL; increase from baseline ranged from 70.2% to 140.0%.

485 DETAILED ANALYSIS OF ELEVATED ANTI-NUCLEAR ANTIBODY AND
STUDY DRUG-RELATED LUPUS

4851 Scharf Trial

In 1891, a 49-year-old female patient in the Scharf trial developed dinical symptoms of
arthritis, after treatment with sodium oxybate 6.0 g/d for more than 5 years. An anti-
nuclear antibody (ANA) test and 2 repeat tests were all positive, raising concern for the
possibility of study drug-related lupus. She was withdrawn from sodium oxybate with a
subsequent fall in ANA titers, followed by an increase again 1 year later.

At the request of the FDA, ANA profiles were collected for all ongoing patients in the
Scharf trial until 1999. Over the next 2 years, 19 (29.2%) of 65 patients tested were
shown to have ANA elevations ranging from 1:40 to 1:2560. Some of these elevations
were intermittent and no correlation was found between positive ANA titer and duration
of treatment, age, or sex. Antihistone antibodies (determined for 15 of the 19
ANA-positive patients) showed a "borderline” positive result in only 1 patient. All

65 patients tested were requested to complete a symptom questionnaire, which showed
a low overall incidence of symptoms possibly related to lupus and no discernible
difference in the subgroup of ANA-positive patients.

No association emerged between the occurrence of positive ANA findings and the
development of symptoms consistent with systemic lupus erythematosus (SLE),
medication-induced lupus, or any rheumatic disease except for the first patient who had
acute arthritis symptoms and a positive ANA when last tested. In medication-induced
fupus, positive ANA findings are accompanied by positive antihistone antibodies in more
than 90% of cases (Schur 1996). This occurred in only 1 of 15 ANA-positive patients
who were tested, and this patient did not display symptoms characteristic of lupus.

These data indicate that long-term use of scdium oxybate may result in ANA elevations
without the corresponding increase in antihistone antigens characteristic of most
reported cases of medication-induced [upus. In addition, narcoleptic patients with
positive ANA findings did not present with or subseqguently develop symptoms
suggestive of lupus-related disease. Finally, no patients in the Scharf long-term trial
have developed SLE during treatment with sodium oxybate for up to 16 years.

Dr. Evelyn Hess, an internationally recognized expert on medication-induced lupus and
SLE, concurred with these findings and could find no evidence of either SLE or
medication-induced lupus. In her opinion, the most that could be concluded was that
sodium oxybate, like some 80 other drugs in the scientific literature, may be associated
with low-level increased titers of ANA of no known dinical significance.
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4852 Updated Integrated Clinical Trial Database

In response to an FDA request for a post-hoc evaluation of the potential for symptoms of
drug-induced lupus, the updated integrated clinical trial database was examined in 2
ways. First, the AE listings were visually examined for a combination of potential lupus
symptoms occurring within a given patient. Second, the AE database was queried
electronically to identify all patients who reported 1 or more of the 9 selected possible
drug-related lupus symptoms (as COSTART terms) — arthralgia, arthritis, myalgia, joint
disorder, pain, alopeda, fever, malaise, and rash. These COSTART terms were
selected following examination of the previously submitted drug-induced lupus review
article by Dr. Evelyn Hess (Hess 1991) and a telephone discussion with Dr, Hess on
3/12/01. According to Dr. Hess, patients with drug-related lupus present with multiple
symptoms, particularly the articular symptoms (arthritis and/or arthralgia in multipie
joints), which occur in over 80% of drug-related lupus patients.

Alopecia was reported on 5 occasions but did not occur in any of the 402 patients in
conjunction with any of the other 8 possible drug-related lupus symptoms. Thus,
alopecia was dropped from further evaluation and consideration in the analysis.

As expected, the COSTART term “pain” (not otherwise specified) was the most common
AE, occurring 168 times in 46 of the 402 patients. In 22 of these 46 patients, nonspecific
pain was the only lupus-related symptom reported on 2 or more occasions. Nonspecific
pain was generally not associated with the more specific lupus symptom terms of
arthralgia, arthritis, joint disorder, and myalgia.

The database was re-examined to identify only those patients who reported one of the
7 remaining drug-related lupus symptoms on more than 1 occasion or more than 1 of the
7 symptoms.

A total of 19 patients were identified with 2 or more of these events. Seven of these 19
patients reported only 1 of the 7 selected symptoms on multiple occasions — 2 patients
with 6 events for myalgia, 2 patients with 5 events for fever, 1 patient with 2 events for
joint disorder, 1 patient with 3 events for malaise, and 1 patient with 2 events for rash.
Since no other symptoms suggestive of possible drug-related lupus were recorded for
these 7 patients, no further analysis was indicated.

The remaining 12 patient case records were reviewed in detail to determine if any
patient developed AEs suggestive of possible drug-related lupus. For 11 of the patients,
there was no convincing evidence of symptoms consistent with a possible diagnosis of
drug-related lupus. For the twelfth patient (1633), symptoms of joint pain developed
while on treatment, persisted for several months, and disappeared within 2 months after
stopping the drug. Follow-up 1 year tater indicated no recurrence of joint pain. Thus,
drug-related lupus cannot be totally ruled out. However, in the absence of any
supportive laboratory measures (such as positive ANA and antihistone antibodies) and
any other symptoms of lupus, the diagnosis of drug-induced lupus cannot be
established.
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In conclusion, none of the 402 patients in the updated integrated clinical trial database
developed SLE or were diagnosed with drug-induced lupus during participation in any of
the 5 trials. A systematic review of the AE data collected on these 402 patients
definitively excluded symptoms suggestive of drug-induced lupus in all but 1 patient.

486 DETAILED ANALYSIS OF INCONTINENCE AES AND RELATIONSHIP TO
SEIZUROGENESIS

Animal studies have shown that high dosages of sodium oxybate may be associated
with EEG changes and symptomatology representing absence-seizure-like states. This
has been developed as a modei for absence seizures in primates (Snead 1978}, using
high dosages of IV sodium oxybate. Myoclonus has also been described as a frequent
accompaniment of anesthesia induction with 1V sodium oxybate.

4861 Updated Integrated Clinical Trial Database

In their review of the OMC-GHB-2 clinical trial report (submitted October 10, 1998), the
FDA requested an analysis of a potential relationship between incontinence and
seizurogenesis. Our investigation induded:

+ A questionnaire to all affected investigators to review any observed abnomal
nocturnal observations suggestive of seizures, urological history preceding oxybate
therapy, and any new neurological symptoms

» Correlation between CNS AEs that could be related to seizures and incontinence
(either urinary or fecal)

» Overnight full-montage EEG recording in 6 patients with a prior history of
incontinence during sodium oxybate treatment (at a Xyrem dosage of 9 g/d)

« Review of the data by an independent expert (Dr. Nathan Crone, Johns Hopkins
University Medical Center)

In review of the data, there was no evidence to support seizurogenesis in our clinical
trials. An analysis of all AEs reported in OMC-GHB-2 and OMC-GHB-3 suggestive of
incontinence (66 events), as well as CNS anomalies, showed no relationship between
the two. The analysis noted that "episodes of neurological dysfunction, including tremor,
incoordination, focal sensory loss and/or confusion (83 events), were simultaneous with
enuresis on only 4 occasions.”

QOver the clinical experience of approximately 750 patient-years with sodium oxybate, the
analysis noted, most of the patients had bed partners, none of whom reported behavior
suggestive of seizures. Since the seizures that most commonly cause urinary
incontinence are generalized tonic-clonic seizures, these wouid be expected on at least
some occasions to awaken a bed partner.
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The analysis described 15 events of enuresis or urinary incontinence in 8 of the 136
patients in OMC-GHB-2, and 51 events in 13 of the 118 patients in OMC-GHB-3. A
single patient (0819) in OMC-GHB-3 accounted for 15 events. One additional pafient in
each trial experienced fecal incontinence. Two patients in each trial experienced urinary
incontinence and a CNS anomaly simultaneously. No events suggestive of seizure
occurred in either of the patients (0124 and 0702) in OMC-GHB-2, or in either of the
patients (0219 and 0819) in OMC-GHB-3.

In the full-montage EEG studies, 1 patient had urinary incontinence during the recording.
There was no EEG evidence of seizure activity in any of the 6 patients.

Qverall, in the updated integrated clinical trial database, 36 of the 402 patients (9.0%)
experienced incontinence urine or urinary incontinence; 2 patients (0.2%) experienced
fecal incontinence.

One subject (003) from the 8 pharmacokinetic trials experienced an adverse event of
"labored respiration” coded to the COSTART term "apnea” Two hours post-dosing (with
a single 4.5 g dose) the subject experienced a second event of respiratory stridor which
was accompanied by fecal incontinence. The subject was arousable, and responded to
verbal commands. The event resolved and two hours later the subject consumed a
lunch.

4862 Scharf Trial

We conducted a similar analysis on the 143 patients enrolled in the long-term clinical
(Scharf) trial, in which 33 of the 143 patients (23.1%) experienced urinary incontinence,
and 1 patient (0.7%) experienced fecal incontinence.

The analysis included 2 independent examinations of all AE terms suggestive of
incontinence. AE terms suggestive of CNS anomalies were also carefully examined.
There was 1 observation of fecal incontinence in 1 patient, 140 observations of urinary
incontinence or enuresis in 33 patients, and 704 observations of any nervous system
anomaly in 104 patients (42 specific terms).

An analysis to identify those patients in whom fecal or urinary incontinence or enuresis
occurred in temporal association with any nervous system anomaly (which could
suggest seizurogenesis) revealed 10 incontinence events and 12 CNS events in

7 patients (Table 4.21).
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Table 4.21 Patients Exhibiting Enuresis, Urinary Incontinence, or Fecal
Incontinence and CNS Anomalies — Scharf Trial

Enuresis, Urinary Incontinence, or
i Fecal Incontinence AEs CNS Anomalies
‘ Patient Verbatim Onset | Resolution Onset Resolution
Number Term Date Date Verhatim Term Date Date
017 Enuresis 09/20/92 09/20/92 Sleepwalking 09/20/92 09/20/92
episode episode
Enuresis 08/12/93 08/12/93 Sleepwalking 08/12/93 08/12/93
episode episode
048 Enuresis 09/11/84 09/11/84 Confusion 09/11/84 09/11/84
Numb alt over | 09/11/84 09/11/84
Urinary 02/07/89 02/08/89 Convulsive-like | 02/07/8% 02/08/89
incontinence seizure
with seizure
207 Wet the bed | 03/22/85 03/22185 Sleepwalking 03/22/85 03/22/85
247 Enuresis 04/27/90 04727790 Seizure 04/27/80 04727790
(continuous
jerking all over)
255 Urinary 02/21/91 02/21/91 Brief grand mal | 02/21/91 02121/
incontinence seizure (while
at Dr.’s office)
257 Loss of 01/26/91 01/26/31 Intense body 01/26/91 01/26/91
howel shaking
control
Loss of 01/26/91 01/26/91 Jerking during | 01/26/91 01/26/91
bladder cataplexy
control
262 Bedwetting | 01/24/96 01/31/96 Dizzy 01/24/96 01/25/96
{3 episodes)
Felt like head 01/24/96 01/25/96
rolling around

Analysis of these 7 cases revealed 6 occurrences of enuresis that were deemed
probably related to study drug and were associated with sleepwalking, confusion, and
dizziness, also believed to be related to study medication. None of these CNS events
supported seizure activity relating to the incontinence event. Four additional
observations were possibly associated with seizure activity:

« One patient (255) experienced a witnessed major motor seizure; however, he also

had a history of seizures prior to taking study drug. It was determined to be unlikely
that the study drug was responsible for this event.

¢ In 3 other instances, fecal (1) or urinary incontinence or enuresis (2) occurred with
coincident CNS anomalies that were suggestive of seizures:

185

RAGHB\PostNDAVAdvisory Meeting\June 6-2001 Meeting\Briefing Books\Section 4—~Safety doc 57
ROX 1005
CBM of U.S. Patent No. 7,765,107
189 of 353




186

Orphan Medical, inc.
NDA #21-196 Xyrem® (sodium oxybate) oral sclution
Peripheral and Central Nervous System Drugs Advisory Committee Briefing Booklet

- Patient 048 reported urinary incontinence that occurred in conjunction with a
“convulsive-like seizure.” Although the patient's EEG was normal, these events
were felt to be possibly related to the study drug.

- Patient 247 had 1 case of enuresis (probably related to study drug) associated
with “continuous jerking all over”; this patient had 10 other episodes of enuresis
that were not associated with any CNS anomaly. While the relationship between
the continuous jerking and the study drug is unknown, seizure activity cannot be
excluded.

- The fecal and urinary incontinence associated with “body shaking” and “jerking
during cataplexy” experienced by patient 257 were considered unrelated to study
drug. The inclusion of this patient may reflect a coding error, since this patient
experienced events where the COSTART term “convulsions” was used for
verbatim terms of “cataplexy,” “bad cataplexy,” “fali from cataplexy,” and “violent
shaking and vibrations.” In addition, fecal incontinence is known to occur
secondary to narcolepsy and cataplexy (Vgontzas 1996).

in all other instances of urinary incontinence or enuresis, there was no correlation
between any CNS observations; it is likely that the incontinence was due to the
narcolepsy disease state (Sher 1996).

Thus, despite the appearance of absence-seizure-like states in primates at IV dosages
far exceeding the human therapeutic dosage, there is no suppor, in the updated
integrated clinical trial database, the long-term (Scharf) clinical trial, or in the literature
reporting human experience in therapeutic dosages, for a relationship between
incontinence and seizures.

487 SUMMARY OF DISCONTINUED PATIENTS - SCHARF TRIAL

From the time of study initiation in 1983 to the time of study closure in 2000, a total of
143 patients participated in the Scharf trial. As of the data cutoff of May 31, 1999, 63
(44%) of these patients had transferred into the Orphan Medical Treatment IND protocol
OMC-SXB-7. Of the remaining 80 patients, 8 continued {o participate in the Scharf trial
under the Investigator IND, 71 patients had discontinued from the Scharf trial prior to the
cutoff date, and 1 was a screen failure.

Comparison of age and gender at trial entry for the 80 patients that did not enroll in
OMC-SXB-7 as of May 31, 1899, and the 63 patients who entered Orphan Medical trial
OMC-SXB-7 showed no differences between the 2 groups. The mean age at trial entry
for 79 of the 80 patients (1 patient who was a screen failure {211] was not included in the
calculations) who did not enroll in OMC-SXB-7 was 47.0 years, compared with 44,3
years for the 83 patients who transferred into OMC-SXB-7. Male patients accounted for
57% of the patients in both population subsets.
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Table 4.22 summarizes the reasons for discontinuation for the 71 patients who
discontinued prior to the data cutoff. The majority of the discontinued patients were
terminated from the trial due to non-compliance or cost {37 of 71, 52.1%). Only 6 of the
discontinuations were due to possibly or probably refated AEs. Of the remaining AE
discontinuations, the 10 deaths were due to cardiovascular and neoplastic diseases,
none of which was considered related to trial medication. Four patients discontinued
because of lack of efficacy, and 1 patient who cited the cost of the drug as a reason for
discontinuation also noted a lack of efficacy.

Table 4.22 Patient Disposition — Scharf Clinical Trial

Patient Disposition Number of Patients
Patients screened 143
Patients treated 142
Continued treatment FAl
Ongoing treatment (OMC-SXB-7) 63
Ongoing treatment (Scharf) 8
Discontinued treatment "
Non-compliance : 24
Failure to provide diaries 22
Failure to follow dosing instructions 2
AEs 23
Death {coded as an SAE) 10
Other AE 13
Cost of medication 13
Patient request/withdrawal of consent 5
Lack of efficacy 4
Protocol deviation 1
Other {transfer to fibromyalgia study) 1

¥1n the initial Scharf Report, 11 deaths were reported, however, one patient (202) died in a boating accident
seven months following discontinuation of study medication. The case repert form lists patient request as
the reason for discontinuation.

Patient non-compliance was the most common reason for patient discontinuation. The
majority (22 of 24} of patient non-compliance discontinuations were the result of patients'
failure to complete and return the patient daily diary sleep logs and/or questionnaires as
required by the protocol. The other 2 non-compliance discontinuations were due to
patients not conforming to the study drug dosing regimen.

Of the 23 discontinuations due to AEs, 10 patients died. An additional patient (202) died
in a boating accident approximately 7 months after discontinuing study drug. Although
the CRF listed the death as an SAE, the reason for discontinuation should properly be
listed as patient request. None of the deaths was considered possibly or probably
related to study medication. It should be noted that the Scharf clinical trial report
indicated that 19 patients, not 23, were discontinued due to an AE. On review of source
documents, case report forms, and data listings for the 80 patients that did notenroll into
OMC-SXB-7 as of May 31, 1999, 4 additional patients were found to have discontinued
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due to an adverse event. Of these patients, 2 died (017 — cardiopulmonary arrest due to
atherosclerotic disease; 241 ~ small cell carcinoma of the lung), 1 (006) experienced an
event of stimulant-induced rage, and 1 (270) became pregnant. None of these events
was considered to be related to trial medication.

Of the remaining 13 AE discontinuations, 6 were considered possibly or probably related
to study drug, including: attempted suicide by sodium oxybate overdose (patient 019,
who had a previous history of depression and suicide ideation); high ANA titer/possible
drug-induced lupus (patients 066 and 244, neither of whom ever manifested the
symptoms of lupus); possible pulmonary toxicity (patient 254); depersonalization,
emotional lability, hypertonia, and pain chest (patient 259); and swelling of ankles and
feet (patient 271). ‘Three of the 6 probably or possibly related AE discontinuations were
reported in the Scharf clinical trial report. The remaining 3 were the result of a review of
the 80 aforementioned patients in response to the FDA request and data was derived
from primary source clinical records and possible patient contact to expand and clarify
the data. These patients were, 066, 244, and 254.

The cost of medication, which was communicated to patients prior to study entry in the
informed consent document of the Scharf trial, was the reason for discontinuation for 13
patients. Unlike most investigational drug studies, patients treated in the Scharf trial
were required to pay a fee of $1,000 per year ($250 paid quarterly) to partially defray the
costs incurred by the investigator in providing the study drug. This requirement was
clearly specified in the written informed consent statement signed by each patient prior
to beginning the trial. It is noteworthy that except for the initial limited funding provided
by the FDA Orphan Drug grant, Dr. Scharf conducted this large clinical study
independertly for over 10 years, without any additicnal grant support or external funding
beyond the stated patient contributions.

Table 4.23 summarizes the 80 patients who did not enroll in OMC-SXB-7 by the data
cutoff (sorted by reason for discontinuation).
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Table 4.23 Summary of 80 Scharf Patients Who Were Not Enrolled in
OMC-SXB-7 as of Data Cutoff {May 31, 1999)

Date Started
Patient (Sex/Age at Triall Sodium | Date of Last
No. Entry (yr} Oxybate Dose Comments
Treatment
Reason for Discontinuation: AE - Patient Death

001 M/46 111711983 | 7/31/1989 Metastatic colon carcinoma

009 M/58 11/28/1984 | 11/30/1994 | Arteriosclerotic cardiovascular disease

014 Mi41 41311987 | 10/31/1985 |Cardiac arrhythmia and severe coronary

atherosclerosis
017 Mig2 2/7/11989 2/28/1995 Cardiopulmanary arrest due to
atherosclerotic disease

032 F/64 7/25/1984 | 10/19/1994 Lung cancer

053 M/47 3/29/1984 7/31/1994 Myocardial infarction

200 M/66 5/22/1985 9/30/1990 Lung cancer

232 M/64 6/16/1987 3/13/1992 Myocardial infarction secondary to

hladder carcinoma
241 M/55 22711985 5/26/1989 Small cell carcinoma of the lung
243 M/58 6/20/1984 2/28/1989 Myocardial infarction
Reason for Discontinuation: AE

005 F/49 11/16/1987 | 7/12/1992 Increased difficulty sleeping

006 M/14 71241985 | 12/31/1992 Stimulant-induced rage

019 /41 71211987 713011989 Attempted suicide by GHB overdose

064 F/13 6/16/1987 5/00/89 Increased seizure activity

066 Fla4 3/25/1985 4/20/1991 High ANA titer/possible drug-induced

lupus

238 M/45 11/30M1983 | 10/20/1985 Decrease in short-term memory
(COSTART term "amnesia")

244 F/55 6/21/1988 5/3/1989 High ANA titer/possible drug-induced

lupus

247 F/33 7/25/1989 4/30/1990 Seizure

254 F/61 5/2/1988 6/26/1989 Possible pulmonary toxicity

259 Fi/a1 6/3/1987 7M15/1987 Depersonalization, emotional lability,
hypertonia, and pain chest

270 Fi24 1/16/1994 4/22/1999 Patient became pregnant

271 M/46 10/24/1994 | 4/30/1995 Swelling of ankies and feet

273 F/59 11/6/1994 9/30/1995 Weight loss

Continued in the Scharf IND Protocol

004 M/61 1/21/1988 NA

027 F/55 3/28/1984 NA

054 M/63 2/10/1987 NA

(continued}
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Table 4.23 Summary of 80 Scharf Patients Who Were Not Enrolled in
OMC-SXB-7 as of Data Cutoff (May 31, 1999)

Date Started
Patient [Sex/Age at Triall Sodium | Date of Last
No. Entry (yr) Oxybate Dose Comments
Treatment
065 F/39 11/16/1983 NA
228 Mi16 2117/1986 NA
262 F/63 3/27/1991 NA
269 M/50 7/8/1993 NA
283 M/56 12/3/1997 NA
Reason for Discontinuation: Cost
013 M/47 111811988 3/26/1988
016 M/28 2M19/1986 1/31/1989
023 F/34 4/18/1984 | 12/31/1992
029 F/4Q 111111984 2/28/1989
204 M/49 6/27/11984 | 11/27/1984
205 F/54 4/1/1985 9/25/1986
214 M/53 7/25/1985 11/1/1985
224 F/45 2/20/1987 4/20/1988
239 F/59 11/30/1984 | 11/11/1985
242 M/4Q 2111984 8/12/1985
245 M/49 4/18/1984 8/18/1985
252 M/61 6/27/1984 | 11/27/1984
285 M/43 8/14/1991 | 11/30/1994 Also noted lack of efficacy
Reason for Discontinuation: Lack of Efficacy
007 M/54 8/13/1985 3/16/1991 |Started on Anafranil to control cataplexy
208 M/51 101711984 | 11/13/1984 |Patient’s chief complaint was excessive
daytime sleepiness
221 F/43 5/23/1984 6/17/1984
253 F75 9/30/1987 | 12/26/1987
Reason for Discontinuation: Non-Compliance
043 Fl27 10/26/1983 | 2/28/1989
063 Fi26 5/6/1988 5/31/1997
201 Fi47 10/26/1983 | 12/31/1983
203 F/39 4/18/1984 5/14/1984
207 F/32 2/1/1984 3/31/1985
209 F/30 6/27/1984 10/2/1984
210 M/30 10/5/1984 5/3/1985
212 M/58 7/29/1985 | 11/16/1985
213 Fi45 6/3/1985 12/23/1985

{continued)
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191

Table 4.23 Summary of 80 Scharf Patients Who Were Not Enrotled in

OMC-SXB-7 as of Data Cutoff (May 31, 1999)

Date Started
Patient [Sex/Age at Triall Sodium | Date of Last
No. Entry {yr) Oxybate Dose Comments
Treatment
215 Fl46 10/26/1983 | 10/30/1988
216 M/49 11/26/1984 | 2/22/1987
217 M/52 1/27/1986 7/19/1986
222 Fi72 3/5/1987 4/21/1988
223 M/45 7/15/1986 1/24/1987
240 M/42 1/5/1988 7/5/1988
246 M/59 71151986 4/2211987
248 M/73 7/17/1986 | 10/13/1986
251 M/65 4/18/1984 | 11/21/1986
256 M/16 6/10/1986 6/10/1988
258 M/54 11/14/1980 | Unknown
263 M/61 1/30/1991 5/31/1991
267 F/61 4/29/1992 7/31/1997
268 M/22 7/11/1993 3/00/97
288 Fi27 7/10/1998 | 10/31/1998
Reason for Discontinuation: Other
279 F/35 | 91371996 | 6/20/1998 |Patient transferred to fibromyalgia study
Reason for Discontinuation: Patient Request
012 M/74 8/20/1984 8/31/1994
0386 M/31 2/6/1989 10/00/98
202 M/55 12/20/1984 3/8/1986 Patient died in boating accident
approximately 7 months after
discontinuing study drug
206 F/53 1113/1984 8/26/1984 |Patient concerned about smoking while
sleepwalking
218 F/40 5/26/1984 6/00/84
Reason for Discontinuation: Protocol Deviation
276 M/31 1211211995 | 2/26/1996 Failed to meet inclusion criteria
(not a narcoleptic)
Screen Failure
211 FINA NA | NA I Patient did not receive study drug
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488 EVALUATION OF “REACTION UNEVALUABLE” PATIENTS (SCHARF
TRIAL)

At FDA request, Orphan Medical sought to provide explanation for a total of 75 Adverse
Events in the Scharf trial which were initially coded as “reaction unevaluable.” Table
4.24 summarizes these 75 events. The description of the AE is based on a review of the
documentation (eg, source records, CRFs). The events were categorized as follows:

» Treatment — The event was a treatment procedure or medication for one of the
following:

- A previously described AE
- Conditions described in the patient's medical history

- Atreatment that was entered in the CRF in place of the AE(s) that precipitated
the need for treatment

+ Diagnostic Procedure — The patient underwent diagnostic testing because of an AE
(eg, angiography performed for an AE of chest pain)

» Elective Surgery — Patient underwent elective surgery

» Not an AE - The event was captured in the CRF, but was not an AE (eg, the
prophylactic use of aspirin for prevention of cardiovascular disease)

* Unknown Medication — Patient diary or CRF noted that patient tock a drug, but there
was no indication listed for the drug

Table 4.24 Summary of “Reaction Unevaluable” AEs —Scharf Trial

Event Type Number of Events
Total 75 (100%)
Treatment 44 (58.7%)
Diagnostic Procedure 16 {(21.3%)
Not an AE 7 (9.3%)
Elective Surgery 6 (8.0%)
Unknown Medication 2{(2.7%)

Of the 75 "reaction unevaluable” events analyzed, the review process clarified 73
events; 2 events (2.7%) were for medications taken for unknown conditiors, and could
not be resolved.

Fifteen (20%) of the 75 events were considered serious. Only 2 of the “reaction
unevaluable” events were considered “probably related” to study drug. These 2 events,
both coding to COSTART term “overdose,” were among the 15 SAEs.
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489 ADVERSE EVENTS: COMPARISON OF SODIUM OXYBATE AND
PLACEBO IN CONTROLLED TRIALS

Table 4.25 summarizes AEs occurring in > 5% of any group for sodium oxybate (all
dosages combined) and placebo in the 3 double-blind, randomized, 4-week, placebo-
controlled trials with washout pericds {no treatment for cataplexy) of 1 to 7 weeks
(OMC-GHB-2, Scrima, and Lammers) and for the double-blind, randomized, 2-week,
placebo-controlled trial with a 2-week lead-in of single-blind Xyrem (OMC-SXB-21).

in the 3 trials with washout periods, 69% of the sodium oxybate-treated patients
experienced 1 or more AEs, compared with 49% of the placebo-treated patients. The
most frequently reported AEs for sodium oxybate-treated patients were dizziness (23%),
headache (20%), and nausea (16%). For placebo-treated patients, headache was the
most frequently reported AE (15%); all other AEs occurred in less than 10% of placebo
patients.

In OMC-SXB-21, 12% of the sodium oxybate-treated patients experienced 1 or more
AEs, compared with 31% of the placebo-treated patients. No AE was reported by more
than 1 patient (4%) in the sodium oxybate group. For placebo-treated patients,
headache and anxety were the most frequently reported AEs (2 patients, 7% each); all
other AEs occurred in only 1 patient (3%).
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Table 4.25 AEs Occurring in 2 5% of Any Group, by Body System, COSTART
Preferred Term, and Treatment Group (Active or
Placebo) — Controlled Trials

Body System OMC-GHB-2, Scrima, and Lammers OMC-5XB-21
COSTART Sodium Sodium
Preferred Term Total® Placebo Oxybate Total Placebo | Oxybate

Number of Patients | 226 (100%) | 79 {100%) | 147 (100%) | 55 (100%) | 29 (100%) | 26 (100%)

Patients with > 1 AE | 130 (58%) | 39(49%) | 101(69%) | 12 (22%) 9 (31%) 3(12%)

Body as a Whole 79 (35%) 24 (30%) 60 (41%) 4 (7%) 3 (10%) 1 (4%)
Headache 39 (17%) 12 (15%) 29 (20%) 2 (4%) 2 (7%) 0
Infection 11 (5%) 1{1%) 10 (7%) 0 0 0
Pain 19 (8%) 3 (4%) 17 (12%) 0 0 0

Cardiovascular 11 (5%) 2 (3%) 9 (6%) 1(2%) 1 (3%) 0

System

Digestive System 46 (20%) 9 (11%) 37 (25%) 0 0 0
Dyspepsia 14 (6%) 5 (6%) 9 (6%) 0 0 0
Nausea 28 (12%) 4 (5%) 24 (16%) 0 0 0
Vomiting 10 (4%) 1(1%) 9 (6%) 0 0 0

Musculoskeletal 9 (4%) 1{1%) 8 (5%) 0 0 o

System

Nervous System 80 (35%) 17 (22%) 66 (45%) 5{9%) 5(17%) 0
Anxiety 5 (2%) 1(1%) 4 (3%) 2 (4%) 2 {7%) 0
Confusion 12 (5%) 1 (1%) 11 (7%) 0 0 0
Dizziness 36 (16%) 2 (3%) 34 (23%) 1{2%) 1{3%) 0
Nervousness 12 (5%) 6 (8%) 7 (5%) 0 0 0
Sleep disorder 15 (7%) 2 (3%) 13 (9%) 1(2%) 1(3%) 0
Somnolence 24 (11%) 7 (9%) 17 (12%) 1(2%) 1 (3%) 0

Respiratory System 20 {9%) 6 {8%) 14 (10%) 2 (4%) 1 (3%) 1 (4%)

Skin 15 (7%) 4 (5%) 11 {7%) 2 {4%) 1(3%) 1 (4%)

Special Senses 10 (4%) 3(4%) 7 (5%)

Urogenital System 24 (11%) | 7(9%) 18 (12%) 1 (2%} 0 1 (4%)
Incontinence, urine 8 (4%) 0 8 (5%) 0 0 0

& Two of the trials (Scrima and Lammers) were crossover trials, with patients in both the placebo and sodium

oxybate groups.
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4.9  Other Safety Information

491 ANALYSIS OF ADVERSE EVENT DOSE-RESPONSE INFORMATION
4911 Dosage Justification

49111 Historical Clinical Experience

At the time the first controlled dinical trial contained in this application was initiaied
(Scrima trial report, Scrima 1989, 1990), information was available on suitable dosage
ranges for sodium oxybate from published reports of open-label clinical trials (Broughton
1979, 1980; Scharf 1985, Mamelak, 1986) that suggested that nightly dosages of 3.0 to
9.0 g/d, usually taken in divided nightly doses, were effective in reducing cataplexy and
other symptoms of narcolepsy and were well tolerated. Mamelak (1981) reported a
single case study in which sodium oxybate at a dosage of approximately 5 g/d was
effective and well tolerated in the treatment of narcolepsy. Since that time, an additional
paper by Bédard (1989), using EEG measures, demonstrated the efficacy of sodium
oxybate in improving the disrupted sleep architecture (decreasing REM latency, time
awake after sleep onset, and duration of stage 1 sleep; and increasing the number of
sleep-onset REM periods, amount of REM, and REM efficiency) of patients with
narcolepsy at a dosage of 2.25 g/d (single nightly dose).

49112 Dosage Justification

In the long-term, open-label dinical trial (Scharf, begun in 1983), 6.0 g/d as a divided
dose was the most frequent dosage.

The Scrima trial (begun in 1986) employed a dosage based on body weight {50 mg/kg),
approximately equivalent to a dosage of 3.5 g/d for a 70-kg person. Based on the actual
body weights of patients enrolled in the study, the mean dosage actually administered
was 4.2 g/d (ranging from 3.0 g/d to 5.7 g/d for individual patients).

The Lammers trial {begun in 1987) employed a slightly higher dosage, also on a per-
kilogram basis (60 mg/kg; 4.2 g/d for a 70-kg person). Based on the actual body weight
of the patients enrolled in the study, the mean dosage actually administered was 4.7 g/d
(ranging from 3.7 g/d to 5.5 gfd for individual patients).

For the OMC-GHB-2 trial (begun in 1997), the above-cited studies were used as a basis
for selecting the dosage, as was expert opinion solicited by Orphan Medical. At the
request of FDA (August 1995), higher and lower dosages (3 g/d and 9 g/d) were also
included in the study design to look for evidence of dose-responsiveness: the 3 g/d
dosage was selected as being marginally below what was thought to be the minimum
effective dosage, and 9 g/d was selected to approximate a maximum tolerated dosage.

Final dosages in open-label studies OMC-GHB-3 (begun in 1997), OMC-SXB-6 (begun
in 1999), and OMC-SXB-7 (begun in 1999) were arrived at by titration to optimal clinical
effect. Patients began at a dosage of either 6.0 g/d (OMC-GHB-3) or 4.5 g/d
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(OMC-SXB-6) and investigators titrated patients’ dosages up or down to maximize
therapeutic benefit while minimizing any potentially drug-related adverse experiences.
This dosage-selection procedure was intended to more closely resemble actual clinical
practice, in which patients will be recommended to begin treatment at 4.5 g/d and
increase or reduce their dosage in 1.5 g/d (0.75 g per individual dose) increments at
intervals of 2 weeks to maximize clinical benefit.

The distribution of final dosages in OMC-GHB-3, OMC-SXB-6, and OMC-SXB-7
(through the data cutoff of September 30, 2000) is summarized in Table 4.26.

Table 4.26 Distribution of Final Dosages — Open-Label Studies
{(OMC-GHB-3, OMC-8XB-6, and OMC-SXB-7)

Sodium Oxybate Last Dosage {g/d)

Trial Total 3.0 45 6.0 7.5 9.0
OMC-GHB-3 | 117° | 15(13%) | 20(17%) | 37(32%) | 25(21%) | 20 (17%)
OMC-SXB-7 | 185 4 (2%) 52 (28%) | 73(40%) | 27 (15%) | 29(16%)
OMC-SXB-6 | 236 5 (2%) 39(17%) | 76(32%) | 59(25%) | 57 (24%)

Does not include the 1 patient who did not receive sodium oxybate.

Dosages employed in the clinical trials included in the updated integrated clinical trial
database, and in OMC-SXB-21, ranged from 3 to 9 g/d, taken in divided nightly doses.

4912 Adverse Event Dose-Response Analysis

In the updated integrated clinical trial database, a higher incidence of AEs was seen with
the patients taking 9.0 g/d sodium oxybate. This was true for patients with at least 1 AE
(78% for 9.0 g/d, compared with 51% to 62% for the other 4 dosage at onset groups),
patients with related AEs (55% for 9.0 g/d, vs. 28% to 40% for the other 4 dosage at
onset groups), patients with severe AEs (16% for 9.0 g/d, vs. 3% to 12% for the other

4 dosage groups), and discontinuations due to AEs (12% for 9.0 g/d, vs. 2% to 6% for
the other 4 dosage groups). Interestingly, the incidence for the patients in the placebo
group with at least 1 AE (70%) and patients with related AEs (57%]) was similar to that
for the 9.0 g/d group for patients. No similar trend was apparent for patients with SAEs.

For the most frequently reported AEs, there were no apparent differences in incidence of
headache and pain among the 6 dosage at onset groups, including placebo and the

5 sodium oxybate groups. There was a higher incidence (23%}) of nausea in the 9.0 g/d
group, compared with 7% for placebo and 8% to 11% for the other 4 sodium oxybate
groups. A higher incidence of dizziness was seen in the 3.0 g/d and 9.0 g/d groups
(16% and 17%, respectively), compared with 4% for placebo and 6% to 12% for the
other 3 sodium oxybate groups. No inferential statistical analyses were performed for
the integrated database.

A slight dose-related effect was seen in the OMC-GHB-3 trial for nausea (p = 0.021) and
viral infection (p < 0.001}, with a 16.7% incidence for both AEs in the 9.0 g/d sodium
oxybate dosage group, compared with 9.8% and 3.3%, respectively, in the 3.0 g/d
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sodium oxybate dosage group. |n the OMC-GHB-2 trial where doses were assigned in a
blinded, randomized fashion, a dose-related effect was apparent for dizziness

{p = 0.0178), infection {(p = 0.0338), nausea (p = 0.0045), urinary incontinence

(p = 0.0143), and vomiting (p = 0.0475).

492 LONG-TERM ADVERSE EVENTS

As discussed in Section 4.2, of the 399 patients in the updated clinical trial database,
296 patients took Xyrem for > 6 months, 223 patients took Xyrem for > 1 year, and 48
patients took Xyrem for > 2 years. Of the 479 patients in the combined experience from
the updated integrated clinical trial database and the Scharf trial, 360 patients took
Xyrem for > 6 months, 286 patients took Xyrem for > 1 year, and 150 patients took
Xyrem for > 2 years.

Analyses comparing AEs in different time periods were carried out in the OMC-GHB-3
trial (first 12 months vs. entire 24 months) and the Scharf trial (first 6 months vs.
remainder of trial). In OMC-GHB-3, almost all AEs appeared to initiate within the first 12
months of the trial. Only 15 additional COSTART terms were reported during the
second 12 months, only 3 of which occurred in more than 1 patient — Gl distress

(3 patients), bilirubinemia (2 patients), and increased alkaline phosphatase (2 patients).
Only 1 patient experienced urinary incontinence during the second 12 months. [n the
Scharf trial, 95.1% of the 143 patients experienced 1 or more AE at any time during the
trial; 87.4% of the patients experienced an AE during the first 6 months, again supporting
the conclusion that few new AEs are seen after the first 6 to 12 months of treatment.

The profile of SAEs in the Scharf trial (with an incidence of 37.8%) was consistent with
the serious illnesses that would be expected in a patient population of older adults. The
most frequent SAEs were related to cardiovascular disease and narcolepsy. The
incidence of serious accidental injury was not unexpected in patients with cataplexy.
Several contributing factors could account for the incidence of SAEs, including:

¢ The increasing age of the patients during the trial (from a mean of 45.3 years of age
at entry to a mean of 61 years of age), which would be associated with the
development of chronic illness

+ Underlying cardiovascular abnormalities, which were present in approximately 20%
of patients at baseline, and the expected age-related progression and presentation
of cardiovascular morbidities

« Possible maladaptive patterns of behavior for some patients as a result of long-
standing disease (average time from diagnosis of narcolepsy to trial entry, 9.5 years)

4.9.3 WITHDRAWAL EFFECTS

To determine if REM rebound effects (ie, rebound cataplexy) occur on abrupt withdrawal
of sodium oxybate, the incidence of AEs suggestive of REM rebound (increased
cataplexy attacks, sleep disturbance, hallucinations, and abnomal dreams) during the
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period of up to 5 days prior to Visit 6 (end of treatment period) was compared with that
during the period of 3 to 5 days after Visit 6 during which no oxybate treatment was
given in the OMC-GHB-2 trial. There was no evidence of acute rebound cataplexy and
no exacerbation of AEs suggestive of REM rebound effects, suggesting that REM
rebound effects do not appear when sodium oxybate is withdrawn for 3 to 5 days.

In the OMC-SXB-21 trial, abrupt double-blind discontinuation of long-term Xyrem
treatment at therapeutic dose range for 2 weeks led to an increase in cataplexy attacks
(median increase 21.0, compared with 0.0 for the Xyrem group), but did not appear to
result in an increase in AEs that would indicate physical dependence or withdrawal
syndrome.

410 Safety Summary

In dosages between 3.0 and 9.0 g/d in nightly divided doses, sodium oxybate was
generally well tolerated in the 5 trials included in the updated integrated clinical trial
database, the Lammers trial, the Scharf trial, and the OMC-SXB-21 trial, with side effects
that were usually mild and most frequently included nausea, dizziness, and headache,
with occasional urinary incontinence (enuresis) and somnambulism (sleepwalking).

Of the 399 patients in the updated clinical trial database, 296 patients took Xyrem for

> 6 months, 223 patients took Xyrem for > 1 year, and 48 patients took Xyrem for

> 2 years. Of the 479 patients in the combined experience from the updated integrated
clinical trial database and the Scharf trial, 360 patients took Xyrem for > 6 months, 286
patients took Xyrem for > 1 year, and 150 patients took Xyrem for > 2 years. Total
exposure to sodium oxybate was 329.89 patient-years in the updated integrated clinical
trial database, 2.08 patient-years in the Lammers trial, and 996.15 patient-years in the
Scharf trial, or a totai of 1,328.12 patient-years.

Of the 402 narcolepsy patients included in the updated integrated clinical trial database,
331 (82%) experienced at least 1 AE. As expected, a higher incidence (95%) was seen
in the long-term (16-year) clinical trial (Scharf); however, the incidence of AEs during the
first 6 months of treatment with sodium oxybate was similar in the OMC-SXB-6,
OMC-GHB-3, and Scharf trials.

Related AEs were seen for 247 of the 402 patients (61%) in the updated integrated
clinical trial database. Severe AEs were seen for 82 of the 402 patients (20%). Inthe
Scharf trial, severe AEs were seen for 21 of the 143 patients (14.7%) during the first
6 months on sodium oxybate.

SAEs were experienced by 27 of the 402 patients (7%) in the updated integrated clinical
trial database and 54 of the 143 patients (37.8%) in the long-term (16-year) Scharf trial.
Two deaths (0.5%) were reported in the OMC-SXB-7 trial, including patient 0936 who
died after the data cutoff, and 11 [7.7%] deaths were reported in the Scharf trial over 16
years. None of these deaths was considered related to trial medication. Fifty-two
patients (13%) discontinued due to 1 or more AEs in the updated integrated dlinical trial
database and 23 patients (16.1%) in the long-term (Scharf) trial. Of these patients,
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42 (10%) in the updated integrated clinical trial database and 3 (2%) in the Scharf trial
discontinued due to AEs considered to be related to trial medication.

In the updated integrated clinical trial database, the most frequently reported AEs
included headache (29%), nausea (23%), dizziness (19%), and pain (18%). In the
Scharf trial, the most frequently reported AEs (nearly all of which would be expected in a
long-term trial and were associated with common intercurrent ilinesses) included viral
infection (56.6%}), headache (52.4%), pain (48.3%), accidertal injury (42.0%), nausea
(40.6%), flu syndrome (38.5%), pharyngitis (37.8%), rhinitis (36.4%), increased cough
(34.3%), sleep disorder (sleepwalking; 31.5%), diarrhea (28.0%), dizziness (27.3%),
fever (26.6%), abdominal pain (26.6%), sinusitis (26.6%), and dyspepsia (25.2%).

Overall, a slight dose-response relationship was seen for the incidence of patients with

1 or more AEs in the updated integrated clinical trial database. Statistical analysis
showed a dose-response relationship for specific AEs in 2 trials (dizziness, infection,
nausea, urinary incontinence, and vomiting in OMC-GHB-2; nausea and viral infection in
OMC-GHB-3). Examination of the data in the long-term (up to 16 years) clinical trial
(Scharf) for AEs (during the first 8 months, and during the remainder of the study)
showed no strong evidence of a dose-response relationship.

Special analyses showed no evidence of seizurogenesis (based on an analysis of
incontinence AEs) or of medication-induced lupus (based on an analysis of increased
ANA levels).

An analysis of the 3 placebo-conftrolled trials with washout periods of 1 to 7 weeks
{OMC-GHB-2, Scrima, and Lammers) showed a higher incidence of patients with 1 or
more AEs for sodium oxybate (69%) than for placebo (49%). The most frequently
reported AEs for sodium oxybate-treated patienis were dizziness (23%), headache
(20%), and nausea (16%). For placebo-treated patients, headache was the most
frequently reported AE (15%); all other AEs occurred in less than 10% of placebo
patients.

In the placebo-controlled OMC-SXB-21 trial (with a2 2-week lead-in of single-blind
Xyrem), the incidence of patients with 1 or more AEs was 12% for sodium oxybate,
compared with 31% for placebo. No AE was reported by more than 1 patient (4%) in the
sodium oxybate group. For placebo-treated patients, headache and anxiety were the
most frequently reported AEs (2 patients, 7% each); all other AEs occurred in only

1 patient (3%).

Laboratory evaluations for the integrated clinical trial database and the Scharf trial
included blood chemistry, hematology, and urinalysis. The only potentially significant
laboratory abnomality was hypocalcemia. Although this was present in 23 of the

132 patients tested in the 5 integrated clinical trials, it was a variable measure in 15
patients, with a return to normal during treatment. In all cases, the reduction in calcium
levels was minor, and nat of clinical significance.
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411 Overall Conclusion

Safety information collected for this orphan indication from clinical trials is intrinsically
limited. The safety data collected for Xyrem (sodium oxybate) suggests an acceptable
safety profile as summarized herein and represented in greater detail in the NDA
application on file with FDA.
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SECTION 5
PHARMACOKINETICS,
DRUG INTERACTIONS, AND
PHARMACODYNAMICS
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5.0 PHARMACOKINETICS, DRUG INTERACTIONS, AND
PHARMACODYNAMICS

5.1 Human Pharmacokinetics and Drug Interactions Summary

Eight (8) Phase | clinical pharmacokinetic studies of sodium oxybate were sponsored.
The first was a pilot study that evaluated the single-dose pharmacokinetics of sodium
oxybate in narcoleptic patients who had been taking oxybate for 2 to 13 years
(OMC-GHB-4). Thereafter, the pharmacokinetics of sodium oxybate were evaluated
after single and repeated (8-week) administration in oxybate-naive narcoleptic patients
(OMC-SXB-10). Dose-proportionality (OMC-SXB-9), sex-related differences
(OMC-SXB-8), and effects of food (OMC-5SXB-11) on sodium oxybate pharmacokinetics
were assessed in 3 studies in healthy volunteers. The potential for interaction between
sodium oxybate and 3 classes of drugs (hypnotics, antidepressants, and stimufants)
commonly used in the treatment of narcoleptic symptoms were assessed in 3 studies in
healthy volunteers using zolpidem (Ambien®) (OMC-SXB-12), protriptyline (Vivactil®)
(OMC-SXB-14), and modafinil (Provigil®) (OMC-SXB-17). Potential for drug interactions
through inhibition of cytochrome P450 (CYP) isoenzymes was also assessed in vitro
(Covance Study No. 6627-129).

Since Xyrem (sodium oxybate) is a true solution for oral administration and is not a solid
dosage form, absolute biocavailability studies and/or bioequivalence studies are not
required for New Drug Application (NDA) submission in the United States. At a meeting
between Orphan Medical and FDA in August 1998, the Agency concurred that no
bioequivalence studies are required for this application and none were performed.

51.1 NARRATIVE SUMMARIES FOR XYREM (SODIUM OXYBATE) ORAL
SOLUTION BIOPHARMACEUTIC STUDIES

The 8 clinical pharmacokinetic studies and one in vifro study sponsored by Orphan
Medical Inc. are summarized below. Several features were common to the 8 clinical
pharmacokinetic studies. All were open label single center studies and none used
biomarkers or surrogate end-points. With the exception of the pilot study (OMC-GHB-4),
all the pharmacokinetic studies used a Xyrem (sodium oxybate) oral solution' identical to
the one to be released to the market upon NDA approval. The pilot study used a powder
formulation® that was readily dissolved in a small volume of water before ingestion by
study subjects as an oral solution.

Blood for determination of plasma oxybate concentrations was taken at varying times
after sodium oxybate administration. A liquid chromatography atmospheric pressure

'In addition to sodium axybate (500 mg/mL), the liquid formulation contains malic acid, FCC NF,
sodium hydroxide, NF, and purified water, USP.

ZUnit doses of the powder formulation were packaged in twin pouches: one containing sodium
oxybate and the other the flavor excipient. The contents were dissolved in two ounces of water
before ingestion. The powder formulation was also used in clinical trials OMC-GHB-2 and
OMC-GHB-3.
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ionization tandem mass spectrometry (LC/MS/MS) analytical method with a limit of
quantification (LOQ) of 5 pg/mL oxybate for a 0.1 mL aliquot of plasma was used in all
studies except the pilot study, which used a gas chromatographic method with mass
selective detection (LOQ 7.02 pg/mL for a 1.0 mL aliquot of plasma).

In all studies, plasma oxybate concentration versus time data from each subject
following dosing were subjected to non-compartmental analysis using WinNonlin
(version 1.1) and SAS (versions 6.11 and 8) and the following pharmacokinetic
parameters determined: peak plasma concentration (C.a0), corresponding peak time
(Tmax), €limination half-life {T4), area under the curve from time zero to time infinity
(AUCiz), plasma clearance divided by absolute bicavailability (CL/F), and volume of
distribution divided by absolute bioavailability (V./F). The mean and coefficient of
variation (CV) for each parameter was calculated from the individual subject data.

5.1.1.1 Pharmacaokinetics of Sodium Oxybate in Oxybate-Experienced
Narcoleptic Patients (OMC-GHB-4)

This was a pilot Phase | open label pharmacokinetic study of orally administered sodium
oxybate in 6 narcoleptic patients who had been receiving nightly doses of oxybate for 2
to 13 years. Patients received 2 consecutive 3-g doses of sodium oxybate, the first just
prior to bedtime and the second 4 hours later. Unit doses of sodium oxybate (and
flavoring excipient) were dissolved in 2 ounces of water and the resultant solution
ingested by study subjects as a liquid formulation.

The pharmacokinetic parameters observed or derived from the study are tabulated
below and are expressed as the mean £ CV of observations in 6 patients.

First 3-g Dose Second 3-g Dose
Tz AUC; CL/F V,IF
Conax Tmax Crnax Tmax hour pg-he/mL mL/min-kg mL/kg
pgimL hour pgfmL hour
62.8 0.67 91.2 0.58 0.88 295 4.2 307
+43% +15% +28% +19% +36% +27% +21% +18%

Capacity limited elimination kinetics was observed in 3 of 6 patients following two
consecutive 3 g oral doses of sodium oxybate. From a pharmacokinetic perspective,
dividing the nightly sodium oxybate dose into 2 portions and administering the 2 portions
at a 2.5- to 4-hour interval is rational because the elimination half-life of sodium oxybate
in narcoleptic patients is short (< 1 hour). The pharmacokinetics of sodium oxybate in
narcoleptic patients (who had been ingesting this agent nightly for years) appears to be
comparable to that observed in healthy human subjects (Palatini 1993) and in alcohol
dependent patients (Ferrara 1992).
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511.2 Pharmacokinetics of Sadium Oxybate After Single and Chronic (8-week)
Dosing in Oxybate-naive Narcoleptic Patients (OMC-SXB-10)

This study was to examine the pharmacokinetics of Xyrem (sodium oxybate) oral
solution in narcoleptic patients after a single 4.5 g dose and after 8 weeks of nightly
dosing with 4.5 g. Each dose was taken just before bedtime. Subjects were 13 (3 male,
10 female) oxybate naive narcoleptic patients.

The pharmacokinetic parameters observed or derived from the study are tabulated
below and are expressed as the mean + CV of observations in 13 patients.

Time of cma, Tmax T1,|2 AUC[nf CL/F Vz’F
Determination pg/mL hour hour ug-hrimL mL/min-kg mlfkg
First dose 80.0 0.75° 0.67 226 40 226
1 34% 1 25% t 33% +28% +29%
8.weeks 104 0.50° 067 254 35 197
1 30% 3% +31% + 3% + 34%
*median

On average, the nightly treatment with Xyrem for 8 weeks resulted in a 13% increase in
systemic exposure to oxybate based on AUC,; and a 16% increase in peak plasma
concentration. While the changes were statistically significant (P<0.05; paired t-test of
log transformed values), these modest increases are not considered to be clinically
significant. It was also concluded that chronic Xyrem treatment did not resuit in auto-
induction {self-induction of metabolism).

51.1.3 Pharmacokinetics of Sodium Oxybate in Healthy Male and Female
Volunteers (OMC-SXB-8)

This study examined the pharmacokinetics of Xyrem (sodium oxybate) aral solution in 18
male and 18 female healthy adult volunteers who received a single 4.5 g dose just
before bedtime. Urine levels of oxybate, for determination of the extent of renal
excretion of unchanged oxybate, were also assessed in this study.

The pharmacokinetic parameters observed or derived from the study are tabulated
below and are expressed as the mean £ CV of observations in 18 males and 18
females.

Sex Crnax Tmnax Tz AUC, CLiF V. iF
pgimL hour hour wg-hrimlL mbl/min-kg ml/kg

Male 88.3 1.25 0.65 241 3.8 202
* 24% +53% +35% + 34% 1 34% +30%

Female 83.0 1.14 0.61 233 42 218
1 23% 1+ 43% 1 20% 1 35% 1 38% 1 40%
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There was no difference in the systemic exposure to oxybate between male and female
subjects. Based on unpaired t-test or Wilcoxon rank sum test (Tpay only), there was no
significant difference (P > 0.05) between male and female volunteers for log-transformed
AUC,y, log transformed Crax, Tmax, CL/F (per k@), Ty, percentage of dose excreted
unchanged in urine, or apparent renal clearance. The Ty, of Xyrem was 39 min in men
and 37 min in women, resulting in very low plasma concentrations by 6 hours after a

4.5 g dose. Urinary excretion of unchanged oxybate was a minor elimination pathway
(1% — 7%} in both sexes.

51.14 Dose Proportionality of Sodium Oxybate (OMC-SXB-9)

This was a 2-way crossover study that examined the pharmacokinetics of Xyrem
(sodium oxybate) oral solution in 10 male and 3 female healthy adult volunteers. Each
subject received two treatments with sedium oxybate, one at a dose of 4.5 g and the
other at a dose of 8.0 g. For each treatment, doses were divided (2 x2.25g0or2 x

4.5 g}, with the first half being given just before bedtime and the second 4 hours later. A
7-day washout separated the two treatments. Urine levels of oxybate, for determination
of the extent of renal excretion of unchanged oxybate, were also assessed in this study.

The pharmacokinetic parameters cbserved or derived from the study are tabulated
below and are expressed as the mean + CV of observations in the 12 volunteers who
completed the study.

Xvrem First Nightly Second Nightly
g;:e Dose Dose Tiz AUC, CLIF V,iF
Cinax Tmax Criax Trmax hour ug-hrimL mbl/min‘kg | mL/kg
9 pgimL | hour pg/mbL hour
‘;i 266 | 085 | 601 | 064 | 059 138 6.6 325
2( 25y | £32% |£42% | £20% | +49% | £22% | +36% +32% +24%
(92?( 776 | 1147 142 072 | 083 518 36 249
45) | 32% | £46% | £35% | 63% | £23% | *38% +38% + 36%

The systemic exposure of human subjects to oxybate increased disproportionately with
dose. Doubling the nightly dose from4.59g(2x2.25g)to 9 g (2x4.5g) resulted in a

3.8-fold increase in AUCi. Cmax values were higher after the second half of the nightly
dose (administered 4 hours after the first half of the nightly dose) (Figure 5.1).
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Figure 5.1 Mean Oxybate Concentration Versus Time After Divided Doses of
4.5 g and 9.0 g in Healthy Volunteers
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The apparent T4, of oxybate was < 1 hour, resulting in very low plasma concentrations
by 10 hours after the start of this dosing regimen. Renal excretion of unchanged
oxybate was minimal (<10%}).

5.1.15 Effect of Food on Pharmacokinetics of Sodium Oxybate (OMC-SXB-11)

This was a randomized 2-way crossover study that determined the effect of food on the
bioavailability of Xyrem (sodium oxybate) oral solution in 36 adult female healthy
volunteers. Each subject received two treatments with 4.5 g sodium oxybate, one given
after a high fat meal and the other after an overnight fast. Urine levels of oxybate, for
determination of the extent of renal excretion of unchanged oxybate, were also assessed
in this study.

The pharmacokinetic parameters observed or derived from the study are tabulated
below and are expressed as the mean + CV of observations in 34 subjects who
completed the study.
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Cirax Trax Tia AUC, CL/F V,IF
Food State pgimL hour hour pg-hrimL mL/min-kg mi/kg
Fed 60.17 2.00* 0.68 188 6.2 384
+33% +32% +43% +52% + 84%
Fasted 142 0.75 0.57 288 3.7 190
+ 24% +53% +38% + 38% +51%

Significantly different than fasted state (P<0.05)
Tmax Value is median

A high fat meal significantly delayed Xyrem absorption following oral dosing (Figure 5.2).
The systemic exposure of subjects to oxybate when Xyrem was administered after a
high fat meal was not equivalent to the systemic exposure when Xyrem was
administered after an overnight fast. On average, C...x decreased by 59% and AUC
decreased by 37% in the fed compared to fasted state. The 80% confidence interval for
the fed:fasted ratio of C,., was 0.37-0.46 and of AUC;; was 0.57-0.69. Absorption of
Xyrem appeared to be slower when Xyrem was administered after a high fat meal than
after an overnight fast, resulting in a later Ta, of 2 hours compared to 0.75 hour. The
apparent half-life of oxybate was <1 hour for both dosing conditions. Urinary excretion of
unchanged oxybate was a minar elimination pathway (<10% of the dose).

Figure 5.2 Mean Plasma Concentration Versus Time of Oxybate After an
Overnight Fast and After a High Fat Meal
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5116 Hypnotic Drug Interaction: Sodium Oxybate and Zolpidem
({OMC-SXB-12)

This randomized 3-way crossover study determined the interaction between sodium
oxybate and zolpidem tartrate (Ambien®) in 10 male and 5 female healthy adult
volunteers. Each subject received each of the following treatments: a single dose of
sodium oxybate (3 g) alone; a single dose of sodium oxybate (3 g) in combination with
zolpidem (5 mg); and a single dose of zolpidem (5 mg) alone.

The pharmacokinetic parameters observed or derived from the study are tabulated
below and are expressed as the mean + CV of observations in 15 subjects.

Treatment Analyte Crax Tmax” T2 AUC, CL/F V,IF
Regimen pg/mL | hour | hour | ug-hrfmL | mU/min-kg | ml/kg
sodium
838 0.74 136 43 260
°:}§’;;e oxybate |\ oge | 950 | iapw | 130w +30% | +28%
_ oobate | B35 | ozs | 073 143 44 281
:::l';;':; y £30% | +25% | +34% +52% +82%
N 107 3
_ . s 335 | 420x10 26 643
zoidem | zolpiderm | X0 | 075 lygen, | a5t | xso% | +35%
. 96.3 3
Zolpidem . 3 3.34 424 x10 28 640
alone zolpidem j‘;g% 050 | 4% | +54% +50% | +26%

*Median reported for T ey

The systemic exposure of healthy adult volunteers to oxybate when Xyrem was
administered with zolpidem was equivalent to the systemic exposure when Xyrem was
administered alone. On average, Cax Of oxybate increased by 6% and AUC; by 3% in
the presence of zolpidem. Conversely, the mean zolpidem C..., decreased by 8% and
AUC;; decreased by 2% in the presence of Xyrem. Overall, however, co-administration
of Xyrem and zolpidem presents no pharmacokinetic changes for either drug that are
clinically significant.

5117 Antidepressant Drug Interaction: Sodium Oxybate and Protriptyline
(OMC-SXB-14)

This randomized 3-way crossover study determined the interaction between sodium
oxybate and protriptyline hydrochloride (Vivactil®) in 5 male and 7 female healthy adult
volunteers. Each subject received each of the following treatments: sodium oxybate in a
divided dose of 4.5 g (2 x 2.25 g) alone; sodium oxybate (2 x 2.25 g) in combination with
protriptyline (10 mg); and a single dose of protriptyline (10 mg) alone.

The pharmacokinetic parameters observed or derived from the study are tabulated
below and are expressed as the mean £ CV of observations in 13 patients.
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Treatment Analyte | Crt®® | Tma | Ti AUC, CUF® V,IF®
regimen pgfmL | hour | hour | ug-hrimL | mUminkg | mUkg
sodium oxybate 64.6 c 0.57 178 57 248
alone oxyoate |, o406 | 9507 | 1339 | xa1% £44% | +18%
58.3 c | 057 183 5.9 263
sodium oxybate oxybate *39% 075 1 32% 1 43% + 56% +37%
+ ot 4.7 791 452 0.41 32.0
protriptyline Pl | x10° | 80° o x107® x10° x10°
tiine 14 30% £53% | s e7% £68% | +36%
otrio. 5.0 68.2 463 0.40 30.6
protriptyline alone pt “ng x10° | go° | oo | x10° x10° x10°
y + 26% ol 1 67% +75% +57%

*Shown are the Cpae and Trax from the second of the divided doses of sodium oxybate;
parameters from the first divided dose were no different when sodium oxybate was given alone
or in combination with protriptyline; the mean (CV) Cpax was 55.1 (26%) vs 55.5 (34%) pg/mL,
respectively and median T, was 0.75 vs 0.63 hours, respectively.

®Units for protriptyline have been converted from reported units for Cmax (ng/mL), AUC,
{ng-hrimL), CL/F (U/min-kg), and V,/F (Lkg}.

“‘median

On average, the oxybate C,,, decreased by 2% and 16% after the first and second
portion of the dose, respectively, and the combined AUC,¢ decreased by 3%, following
co-administration with protriptyline. Conversely, mean protriptyline Cp.y increased by
7% and AUC; increased by 3% following co-administration. Overall, however,
co-administration of Xyrem and protriptyline presents no pharmacokinetic changes for
either drug that are clinically significant.

51.1.8 Stimulant Drug Interaction: Sodium Oxybate and Modafinil

(OMC-SXB-17)

This randomized 3-way crossover study determined the interaction between sodium
oxybate and modafinil (Provigil®) in 7 male and 6 female healthy adult volunteers. Each
subject received each of the following treatments: a single dose of sodium oxybate

(4.5 g) alone; a single dose of sodium oxybate (4.5 g) in combination with modafinil
(200 mg); and a single dose of modafinil (200 mg) alone.

The pharmacokinetic parameters observed or derived from the study are tabulated
below and are expressed as the mean + CV of observations in 12 subjects.
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Treatment Analyte Crax Trax Tz AUC, CUF V./F
regimen pgimL | hour | hour | pg-hrimL | mLiminkg | mUkg

sodium 146 a |0.76 302 3.1 190
oxybate alone | OO 1y oger | 080T |ihse | 1agy +29% | +16%
oxybate oxypate |4 oges | 090 | £28% | +56% £38% | +20%

+ o . 55 a 12.3 71.8 0.66 890
modafinil | modafinl 1 ape | 200 1 L qge | x26% | +21% | +20%

. . 52 a 12.0 74.2 0.64 657
modafinil alone |  modafinil +27% 1.0 + 15% +27% + 20% + 919

®median

On average, the oxybate C, decreased by 8% and AUC; decreased by 7%.
Conversely, mean modafinil C., decreased by 6% and AUC,y increased by 4%. It was
concluded that Xyrem and modafinil when administered together presented no
pharmacokinetic changes for either drug that are clinically significant.

5119 Potential for Drug Interaction Through Inhibition of Cytochrome P450
Isozymes (Covance Study No. 6627-129)

The potential for drug interactions by an inhibitory effect of sodium oxybate on human
hepatic microsomal cytochrome P450 (CYP) isozymes was assessed in this study.
Characterized, pooled, human liver microsomal fractions from 10 individuals were used
in these studies and the activity of the following CYP isozymes were determined:

ethoresoflurin O-deethylase (CYP1A2)
tolbutamide methy! hydroxylase (CYP2C9)
S-mephenytoin 4'-hydroxylase (CYP2C19)
dextromethophan O demethylase (CYP2D6)
p-nitrophenol hydroxylase (CYP2E1)
erythromycin N-demethylase (CYP3A).

Each assay was performed with a fixed substrate concentration and in the presence and
absence of 3, 10, 30, 100, and 300 pM oxybate, with the aim of calculating the
concentration of oxybate that inhibited activity by 50% (ICs0). However, no inhibitory
activity of oxybate was observed in any of the assays at any of the concentrations
tested; the I1Csy was greater than 300 uM in all of the assays. Oxybate, therefore, does
not inhibit activities of human CYP1A2, CYP2C9, CYP2C19, CYP2D6, CYP2E1, or
CYP3A. Metabolic interactions with drugs metabolized through these pathways are,
therefore, also not anticipated.

210
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512 PHARMACOKINETICS OF SODIUM OXYBATE

A description of the pharmacokinetic characteristics of sodium oxybate is presented
below. Information from the 8 clinical pharmacckinetic studies sponsored by Orphan
Medical as well as information from 6 published studies (not sponsored by Orphan
Medical) are included. Three published studies were conducted using oxybate oral
solution®; two were dose-proportionality studies in healthy volunteers (Palatini 1993) and
in alcohol-dependent patients (Ferrara 1992) and the other a single-dose study in
patients with liver disease (Ferrara 1996). Three studies were conducted using an
intravenous route of administration in patients needing sedation or undergoing surgery
(Vree 1975, Vree 1978) and in pregnant women undergoing caesarian section (van den
Bogert 1978); this study also reported use in a 2-day old neonate (van den Bogert 1978).

A summary of pharmacokinetic parameters derived from each of the studies sponsored
by Orphan Medical as well as from published sources is presented in Table 5.1. This
table shows the study population (ie, healthy volunteers or patients); dose, route, and
duration of dosing with oxybate; mean pharmacokinetic parameters reported in each
study; and study reference. A brief narrative description of the pharmacokinetic
characteristics (absorption, distribution, metabolism, elimination) of sodium oxybate in
healthy volunteers and narcoleptic and other patient populations follows Table 5.1.

*Oxybate dissolved in a black cherry syrup
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51.21 Absorption

Xyrem (sodium oxybate) oral solution is rapidly absorbed following oral administration.
The mean time to achieve peak plasma oxybate concentration (Tya) ranged from 0.5 to
1.25 hours across the 8 studies and was similar in narcoleptic and other patient
populations (Table 5.1). The absorption characteristics of sodium oxybate were similar
in males and females (OMC-SXB-8) and were not changed by chronic dosing
(OMC-SXB-10).

The absorption characteristics of oxybate were influenced by food, which significantly
(P<0.05) delayed the absorption of oxybate (OMC-SXB-11) (Figure 5.2). The average
Tmax in @ fed state was 2.0 hours, representing an increase of over 100% when
compared to a fasted state. The C,.x was decreased by almost 60%, and the AUC, by
37%, following a high fat meal (OMC-SXB-11).

The absorption characteristics of oxybate were also dose-dependent. In Study
OMC-SXB-9, peak plasma concentrations of oxybate were observed somewhat later at
the higher dose, with T,.. being approximately 0.9 hours after 2.25 g sodium oxybate
and 1.2 hours after 4.5 g (Figure 5.1). Others have also reported the absorption of
oxyhate from the gastrointestinal tract to be dose-dependent. Palatini (1993) showed
Tmax increased as the GHB dose was increased from 12.5 mg/kg to 50 mg/kg (0.875g to
3.5 g for a 70 kg subject) (Table 5.1). These observations were indicative of capacity
limited absorption, which has also been reported in animal studies.

51.2.2 Distribution

The average apparent volume of distribution of oxybate divided by absolute
bioavailability (V./F) ranged between 190 and 384 ml/kg across the studies sponsored
by Orphan Medical (Table 5.1). In the only other study reporting this parameter, similar
values were found in cirrhotic patients without and with ascites (198 and 285 mL/kg,
respectively) (Palatini 1996). Vree (1978) reported the absolute bioavailability (F) of oral
oxybate was approximately 27% and using this value, the volume of distribution ranges
from 51 ml/kg to 104 mlL/kg.*

The inter-subject variability of the apparent volume of distribution term for oxybate is
indicated by the coefficient of variation, which ranged between 16% and 84% across the
different studies. This wide range of inter-subject variation could be due to 2 factors.
First, oxybate follows dose {or concentration) dependent pharmacokinetics. Second, the
dose (and hence plasma concentration) at which non-linear pharmacokinetics of oxybate
is observed varies among subjects, which, in comparison to a drug that follows linear
kinetics, results in a wider range of AUC values for the same dose. The apparent
volume of distribution term V/F is inversely related to AUC,;, which increases more than
proportionately once the oxybate dose is increased above 3 g. As a conseguence, the
inter-subject variation in the volume of distribution term is expected to increase
exponentiatly once the threshold of non-linear pharmacokinetics is reached.

*Calculated by multiplying values far V/F {190 and 384 mL/kg) by F (0.27)
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Oxybate readily crosses the placenta and is distributed to the fetus after intravenous
injection in pregnant women undergoing cesarian section (van den Bogert 1978).
Although fetal plasma oxybate concentration reached equilibrium with maternal
concentration after approximately 30 minutes, it was rapidly eliminated from the neonate
and doses of 35-45 mg/kg maternal weight were considered safe for this procedure

(van den Bogert 1978). Rapid clearance of oxybate was also observed in a 2-day old
male given 30 mg/kg oxybate (IV bolus) and the pharmacokinetic profile in this individual
was similar to that observed in a 15-year old male given the same dose (van den Bogert
1978).

Plasma protein binding was not evaluated in the studies sponsored by Orphan Medical.
Palatini (1993) reported that the free fraction of oxybate in plasma was consistent at 0.99
over a range of plasma concentrations between 3 and 300 pg/mL (pre-dialysis) and
concluded that oxybate essentially does not bind to any plasma component.

5123 Metabolism

On average, less than 5% of an oral oxybate dose is eliminated unchanged in human
urine {(OMC-SXB-8, OMC-SXB-9, and OMC-SXB-11). Hence, metabolism is the major
elimination pathway for oxybate.

Orphan Medical Inc. did not sponsor a mass balance and metabolic fate study in
humans. The metabolism of exogenous and endogenous oxybate is well understood
based on published investigations and the end product of the metabolism of oxybate, a
simple 4-carbon molecule, is carbon dioxide regardiess of biotransformation pathway. In
addition, a "C-labeled mass balance and metabolic fate study in human volunteers is
unethical because of the very real possibility of the radiolabel (je, "*C derived from
“C-oxybate) being incorporated in structural protein via the amino acid pool.

A review of the scientific literature shows that GHB may be metabolized via two distinct
biotransformation pathways (Figure 5.3), one involving a B-oxidation pathway

(Figure 5.3, upper panel) and the other involving the entry of an intermediate metabolite,
succinic acid, into the tricarboxylic acid cycle (Figure 5.3, lower panel). The end product
of both pathways is carbon dioxide.

The f3-oxidation pathway was proposed by Walkenstein and colleagues (Walkenstein
1964) based on the results of a *C mass balance and metabolism study in rats
administered [1-"*C]GHB and [4-"*C]GHB (40 mg |P; specific activity 0.4 Ci/mg).
Radiorespirometry indicated a rapid conversion of both *C-labeled molecules to
14C-carbon dioxide, with approximately two-thirds of the dose excreted as carbon dioxide
within 6 hours and an additional 10-20% over the next 18 hours. An intermediate
metabolite, 3,4-dihydroxybutyrate, was identified. The proposed pathway involves
biotransformation via p-oxidation to frans-4-hydroxy-2,3-butenoate, which became
3,4-dihyroxybutyrate, before proceeding to carbon dioxide (Figure 5.3, upper panel)
{(Walkenstein 1964).
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Figure 5.3 Biotransformation Pathways for Oxybate (GHB)
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Adapted from Walkenstein (1964) and Lee {1977).
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Adapted from Mohler (1976).

Oxybate and several metabolites of the B-oxidation pathway (3,4-dihydroxybutyrate,
4-hydroxy-3-oxobutyrate, and glycolate) were identified in the urine of 2 male and 2
female volunteers who received a 1-g dose of oxybate in an aqueous solution (Lee
1977), validating the biotransformation pathway proposed by Walkenstein (1964).
Further evidence in support of the R-oxidation pathway came from a case report of a
new inborn error of metabolism, y-hydroxybutyric aciduria (Jakobs 1984, Jakobs 1990)
with clinically manifestations including hypotonia, ataxia, and mental retardation.
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Patients who were deficient in the enzyme that catalyzes the oxidation of oxybate to
succinic semialdehyde (Figure 5.3, lower panel) developed abnormal accumulation of
oxybate. ltis of interest to note that Jacobs found the intermediate metabolites of

the B-oxidation pathway, 3,4-dihyroxybutyrate and 3-keto-4-hydroxybutyrate
(4-hydroxy-3-oxobutyrate), in the urine of such patients.

The second and principal biotransformation pathway (Figure 5.3, lower panel) involves
the entry of an intermediate metabolite, succinic acid, into the tricarboxylic acid cycle.
Studies in support of this pathway were reported by several researchers (Dcherty 1975,
Mohler 1976, Kaufman 1979, Kaufman 1983, Kaufman 1987, Kaufman 1988, Gibson
1989) who investigated the biosynthesis and catabolism of oxybate, which is a normal
constituent in the brain, heart, kidney, liver, spleen, brown fat, and systemic circulation.
Because of the striking effects of oxybate on behavior, most investigators initially limited
their research efforts to studies on the central nervous system where oxybate is formed
from GABA. The degradation of oxybate in the same tissue should be viewed as a
mechanism to regulate its level, because its biosynthesis and catabolism pathways are
closely linked.

fndirect evidence for the second biotransformation pathway was first provided by
Doherty (1975) who injected [1-"*Coxybate into the brain of rats and found that *C was
incorporated into various amino acids in brain homogenates. Based on these results, it
was postulated that brain tissue was capable of metabolizing oxybate to succinic acid via
the formation of succinic semialdehyde as a first step. Similar results were observed in
mice after intravenous injection of [*Coxybate (Mohler 1976). As well as demonstrating
that oxybate readily crossed the blood-brain barrier, Mohler (1976) also demonstrated
that radiolabeled oxybate disappeared from brain tissue quickly with a half-life of
approximately 5 minutes and proposed the metabolic pathway for oxybate in brain tissue
depicted in Figure 5.3 (lower panel).

Kaufman (1979, 1983, 1987, 1988a) subsequently isolated and characterized the 2
enzymes responsible for the interconversion between oxybate and succinic
semialdehyde and subsequent conversion of succinic semialdehyde to succinic acid. An
NADP’-linked enzyme, termed GHB dehydrogenase, isolated from the cytoso! of
hamster liver and brain and purified 300-fold, catalyzes the interconversion between
oxybate and succinic semialdehyde (Kaufman 1979, Kaufman 1987). GHB
dehydrogenase is distinctly different from lactic dehydrogenase or alcohol
dehydrogenase (Kaufman 1979). A second enzyme, hydroxyacid-oxoacid
transhydrogenase is located in the mitochondria and is not dependent upon NAD* or
NADP* (Kaufman 1988a, 1988b). This enzyme also catalyzes the conversion of oxybate
to succinic semialdehyde in the presence of a-ketoglutarate. Succinic semialdehyde
dehydrogenase is the enzyme system that catalyzes the biotransformation of succinic
semialdehyde to succinic acid (Kaufman 1987). Finally, Gibson (1989) investigated the
metabolism of oxybate in other isolated tissues, including the heart and kidney from rats.
While the brain, liver, and kidney had the capability to metabolize oxybate, isolated heart
tissue was lacking in this respect.
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In summary, there is strong evidence for the metabolism of oxybate via 2 separate and
distinct biotransformation pathways as depicted in Figure 5.3. The end product of both
pathways is carbon dioxide. The succinic semialdehyde pathway plays an important role
in the regulation of the endogenous GHB levels in the brain, liver, and kidney, while the
B-oxidation pathway is invoked in patients with yv-hydroxybutyric aciduria. The
B-oxidation pathway probably is also responsible for the first pass-metabolism of
exogenous oral oxybate that results in an absolute bicavailability of <30% (Vree 1978).

51.2.4 Elimination

Clinically, plasma clearance (CL/F) is the most important pharmacokinetic parameter
because it determines the patient’s exposure to oxybate as represented by AUG;. For
the 8 human pharmacckinetic studies sponsored by Orphan Medical, the CUF term was
calculated by taking the ratio between the dose administered and AUC;.°

For agents whose pharmacokinetics are dose independent, plasma clearance generally
remains consistent across a wide range of doses. Because the pharmacokinetics of
oxybate are dose dependent, plasma clearance decreased as the oral dose of sodium
oxybate increased. At the lower end of the therapeutic dose range (4.5gas2x2.25¢
doses given 4 hours apart), the mean oral plasma clearance for oxybate was

6.6 mL/min-kg (OMC-SXB-9). Doubling the dose to the maximum recommended dose
(9 g as 2 x 4.5 g doses given 4 hours apart) decreased the mean oral plasma clearance
to 3.6 mL/min-kg, representing a nearly 50% decrease compared to the 4.5 g dose.
Others have made similar observations. Ferrara (1992) reported an approximate 33%
decrease in plasma clearance as oral oxybate dose increased from 25 to 50 mg/kg,
while Palatini (1993) showed a 50% decrease (from 14 mL/min-kg to 7 mL/min-kg) as
the oral oxybate dose increased from 12.5 mg/kg to 50 mg/kg.

Theoretically, the terminal parts of the elimination curves for different doses of any agent
that follows non-linear kinetics are parallel. Practically, the apparent elimination half-life
for agents with non-linear pharmacokinetics is dependent on dose. This behavior often
is due to limitations imposed by the LOQ of the assay and the wider spacing of the
plasma samples, especially around the end of the blood-sampling period. The apparent
elimination half-life of oxybate following a 9 g dose (2 x 4.5 g administered 4 hours apart)
averaged 0.83 hour and was approximately 40% longer than the mean apparent
elimination half-life following a 4.5 g dose (2 x 2.25 g) in the same subjects
(OMC-SXB-9). Although a 40% increase might be considered substantial, it is not
clinically relevant due to rapid elimination. There were only 2 published studies in which
oxybate elimination half-life was evaluated at 2 or more dose levels. Although a similar
prolongation in apparent elimination half-life was observed in one study (Ferrara 1992),
the second study (Palatini 1993) did not show any difference because its sampling

*Note: steady-state area under the curve {AUC,) is not reported for Xyrem. Because of its short
Tz (<1 hour), steady state plasma oxybate concentration is never achieved based on nocturnal

dosing of Xyrem, with the nightly dose divided into 2 equal portions, administered 2.5 to 4 hours

apart.
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schedule successfully documented the terminal parts of the elimination curves, which
were parallel for all 3 doses used in the study.

5125 Other Pharmacokinetic Considerations
5.1.2.51 Non-linear Pharmacokinetics

Oxybate shows non-linear pharmacokinetics. This was observed in Study OMC-SXB-9,
which showed that the highest recommended therapeutic dose of Xyrem (9 g given as

2 x 4.5 g) resulted in an AUC;; that was 3.75 times of the AUC;; elicited by the
recommended starting therapeutic dose (4.5 g given as 2 x 2.25 g). Non-linear kinetics
were also reported by Ferrara (1992) who determined the mean dose-normalized AUC,
was 46% higher in alcohol dependent patients after a single oral oxybate dose of

50 mg/kg than after 25 mg/kg.

51252 Chronic Pharmacokinetics

Chronic dosing at therapeutic levels did not alter the pharmacokinetics of Xyrem in a
clinically significant manner (OMC-SXB-10). Although treatment with Xyrem for 8 weeks
resulted in statistically significant 13% increase in systemic exposure to oxybate based
on AUC,y and a 16% increase in peak concentration, these modest increases are not
considered to be clinically significant. It was also concluded that chronic Xyrem
treatment did not result in auto-induction (self-induction of metabolism).

51253 Drug Interactions

In clinical studies, there was no evidence for clinically significant interactions between
Xyrem and Ambien®, Vivactil®, and Provigil®, which represent three classes of drugs
(hypnotics, antidepressants, and stimulants, respectively) commonly used in the
treatment of narcoleptic symptoms (OMC-SXB-12, OMC-SXB-14, OMC-SXB-17). There
was no indication that oxybate inhibits CYP isoenzymes (Covance Study No. 6627-129).

51.26 Pharmacokinetics in Special Populations
51.2.6.1 Sex-related Differences

There are no significant differences in the single dose pharmacokinetics of Xyrem
between male and female healthy volunteers (OMC-SXB-8). Values for log-transformed
AUCy, log transformed Crax, CL/F (per kg), Ty, percentage of dose excreted
unchanged in urine, apparent renal clearance (P>0.05; unpaired t-test), and Tpax
(P>0.05; Wilcoxon rank sum test) were no different in male and female healthy
volunteers,

51.286.2 Hepatic Dysfunction

The single dose pharmacokinetics of oxybate were investigated in 16 patients with
biopsy-proven liver cirrhosis, 8 without ascites (Child’s class A) and 8 with ascites
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(Child's class C) (Ferrara 1996) (Table 5.1). Compared to healthy adult volunteers given
the same dose in a previous study, the mean apparent oral clearance was markedly
reduced in cirrhotic patients without and with ascites (by 51% and 55%, respectively).
The apparent elimination half-life was also significantly longer in cirrhotic patients without
ascites when compared to healthy subjects (32 vs 22 minutes). These results indicate
that from a systemic exposure perspective, it is prudent to start Xyrem therapy in
patients with liver dysfunction at the lower end of the therapeutic dosage range and dose
escalate in small increments when medically indicated.

51263 Alcohol-Dependent Patients

Ferrara (1992) investigated the pharmacokinetics of oxybate in 10 alcohol-dependent
subjects after single and repeated oral doses (25 mg/kg every 12 hours for 7 days).
Oxybate was rapidly absorbed and eliminated with Tmayx Of 20-45 minutes and mean Ty,
of 27 minutes. The multiple-dose regimen resulted in neither accumulation nor in time-
dependent changes of its pharmacokinetics. Administration of a 50 mg/kg dose to 5 of
the 10 subjects resulted in significant increases in dose-normalized AUC, T+ and mean
residence time. Oxybate administered at 12-hour intervais did not cause any serious
side effects.

5.1.26.4 Pediatric Patients

Orphan Medical has not sponsored any pharmacokinetic studies with Xyrem in pediatric
patients and is not requesting an approval for use in pediatric patients in this application.

5.1.2.6.5 Patients with Renal Dysfunction

On average, less than 5% of a Xyrem dose was excreted by kidney as unchanged
oxybate (OMC-SXB-8, OMC-SXB-9 and OMC-SXB-11). Since the kidney does not play
a significant role in the excretion of oxybate, to date no pharmacokinetic study in patients
with renal dysfunction has been deemed medically necessary.

513 OVERALL CONCLUSIONS

Oxybate is rapidly absorbed from the gastrointestinal tract with peak plasma
concentrations generally occurring within 1 hour from dosing. Food can delay the
absorption of oxybate and Xyrem should be ingested on an empty stomach to obtain
maximum systemic exposure. It has low oral bioavailability (<30%), most likely due to
first-pass metabolism. It does not bind to plasma proteins and readily crosses the
placenta and the blood-brain barrier. Its apparent volume of distribution divided by
fraction absorbed into the systemic circulation is 202-384 mL/kg.

Oxyhate shows non-linear pharmacokinetics. The elimination of oxybate from the
human body is dose-dependent and systemic exposure to oxybate increases
disproportionately with the dose of Xyrem administered. The elimination half-life also
increases as the dose is increased but does not result in any risk of excessive drug
accumulation when given on a divided nocturnal administration schedule. Plasma
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oxybate should be non-detectable or at negligible levels 8 hours after the ingestion of the
highest recommended daily Xyrem (9.0 g). Oxybate is almost exclusively cleared by
biotransformation, eventually being degraded to carbon dioxide via 2 distinct
biotransformation pathways. Renal excretion plays an insignificant role in the elimination
of oxybate and only 1 to 7% of a dose is recovered as unchanged drug in urine following
oral administration.

in vitro studies with pooled human liver microsomes show that oxybate does not
significantly inhibit or enhance the activities of human CYP isozymes nor are significant
pharmacokinetic interactions observed between Xyrem and zolpidem (Ambien),
protriptyline (Vivactil), or modafinil {Provigil} in healthy volunteers.

The kinetics of Xyrem are similar in males and females and are comparable between
narcoleptic patients and healthy human subjects as well as alcohol dependent patients.
Accumulation of oxybate has not been observed with chronic therapeutic dosing,
presumably because of its short half-life. However, severe cirrhosis can cause
significant modifications of oxybate disposition kinetics. As a safety precaution, the
initial Xyrem dose in narcoleptic patients with significant liver dysfunction should not be
higher than 4.5 g per day and the dosage regimen for Xyrem may need to be reduced in
such patients.
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SECTION 6
ABUSE LIABILITY AND OVERDOSAGE
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6.0 ABUSE LIABILITY AND OVERDOSAGE

6.1  Abuse Liability
6.1.1 INTRODUCTION

(GHB is abused by those who take substances for perceived non-medical benefits (Dyer
1991, Chin 1998, Friedman 1996) and by those who intentionalily adulterate foods and
beverages with the intent of committing criminal acts (Galioway 2000).. Iliicit GHB is
abused primarily to produce purported euphoric and/or hallucinogenic states and as an
alleged growth hormone releasing/muscle building agent.

6.1.2 GHB MISUSE AND ABUSE

Enactment of Federal Law 106-172 in February 2000 classified GHB as a Scheduie |
drug when used for purposes other than specified in FDA approved clinical trials. The
consequent crack down on Internet and other illegal sources of GHB combined with
mandatory harsher penalties that Schedule | mandates have caused a decrease in illicit
GHB availability. Despite this, new inddents of GHB misuse and abuse are still being
reported in the United States, Europe and Australia (World Health Organization 2000,
Substance Abuse and Mental Health Services Administration (SAMSHA) 2000c). For
one, while GHB availability has diminished, it may still be obtained through some illicit
sources or by home manufacture using recipes available on the Internet using precursor
compounds {GBL and sodium hydroxide). However, anecdotal case reports and
epidemiological data indicate that, although there has been a decrease in the abuse of
GHB itself, illicit use of the GHB precursor compounds, gamma-butyrolactone (GBL) and
1,4-butanediol (1.4-BD) has dramatically increased (Ingels 2000, Winickoff 2000, Zvosec
2001, SAMHSA 2000b).

GHB continues to be misused as a “steroid replacement” and a sleep aid. In addition,
there has been increased attention to the use of GHB as a “club drug” and as a drug
used at “rave” parties (SAMHSA 2000b, Graeme 2000, Weir 2000). Government and
public attention remains focused on GHB'’s association with “date rape”. Reports of
surreptitious GHB administration for purposes of sexual assault continue (LeBeau 2000,
Schwartz 2000). The true incidence of GHB intoxication in cases of assault are difficult
to determine due to lack of reliable and readily accessible testing but GHB has
frequently been arbitrarily associated with any assault in which the victim was highly
intoxicated and/or experienced amnesia. A study performed to determine the presence
of various drugs in urine following sexual assault found ethanolto be the most prevalent
"date-rape" associated drug, being present in almost 40% of the assault cases tested
(EISohly 1999). GHB was present in 4.1% of the cases, as compared to 8.2% for
benzodiazepines, 8.2% for cocaine and 18.5% for marijuana, and was frequently present
concurrent with one or more additional drugs. While the rapid metabolism of GHB may
have underestimated the presence of GHB in these cases, this report suggests that
GHB's involvement in drug-facilitated assault may be less common than is generally
assumed. In addition, the cited study tested only for the presence of GHB without any
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consideration to the role of the drug(s) in the assault or if they were administered
unknowingly.

Few controlled studies in humans concerning aspects of GHB abuse potential have
been published. In one controlled study of eight patients and in two anecdotal reports,
the subjective effects of GHB have been compared to those of benzodiazepines,
opiates, and alcohol (Friedman 1996, Galloway 1997, Rosen 1997). However, three of
the eight subjects in the controlied study also reported GHB (30 mg/kg) to most closely
resemble placebo, as it was unlike the other drugs (Rosen 1997).

Anecdotal reports continue to recount GHB administration resulting in positive subjective
ratings {i.e., “feel good”) with several accounts of GHB having a calming effect (Chin
1992, Galloway 2000).

Unlike some cther drugs of abuse, GHB does not appear to produce strong physical or
psychological dependence when administered under a therapeutic regimen (Mongcini
2000, Beghe 2000). There continue to be instances of “GHB withdrawal” phenomena in
case reports. An abstinence syndrome suggestive of physical dependence has been
reported in patients foliowing cessation of chronic high doses GHB (Galloway 2000,
Hutto 2000, Miglani 2000, Price 2000, Dyer 2001). In all these cases, the patients had
been consuming very frequently administered (i.e., every 3 hours or less), high-dose
GHB for weeks to years. Withdrawal signs included insomnia, anxiety, mild diaphoress
and tremors. Some of the patients have also reported hallucinations (Craig 2000, Miglani
2000, Hutto 2000). The general health of these patients was normal with only one
exhibiting hypertension and tachycardia (Craig 2000) and a second exhibiting moderate
tachycardia (Hutto 2000). Signs associated with abstinence were alleviated by sedative
drug administration {i.e., lorazepam, diazepam or chloral hydrate) with concurrent
haloperidol administration in occasional cases. All patients’ conditions resolved in

15 days or less. Review of the clinical trials underway in Europe for the treatment of
opiate and alcohol addidion point to the therapeutic safety of GHB in a population at
high risk for substance abuse. In a review of the various clinical trials, Beghé (2000)
found that 3 to 10% of patients involved in various outpatient studies (N=732) assessing
GHB treatment for ethanol dependence showed atendency towards craving and dose
escalation with only 1 account of a withdrawal syndrome requiring medical intervention
following extreme dose escalation (Addolcrato 1999a). When evaluated in a non-
abusing patient population under therapeutic dosing conditions, there have been no
reports of dose escalation, craving or withdrawa! subsequent to cessation of treatment.
This has been demonstrated in published reports (Broughton 1979, 1980, Scharf 1985,
Mamelak 19886) as well as Orphan Medical clinical trials (OMC-GHB-3, OMC-SXB-6,
OMC-8XB-7, OMC-SXB-21, Scharf trial). No evidence of dependence has been
documented in any of the Orphan Medical narcolepsy clinical trials (OMC-GHB-2,
OMC-GHB-3, OMC-SXB-6, OMC-SXB-7, OMC-SXB-21, Scharf Trial).

6.1.3 EXTENT OF THE PROBLEM OF GHB ABUSE

There are relatively few mentions of GHB in the Drug Abuse Warning Network {DAWN)
reports (1992 to 2000) as compared to other sedativefhypnotics that are abused
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(diazepam > 10,000 each year)(SAMHSA 2000b), but were significant enough to warrant
Congressional scheduling of GHB in 2000. Although trending upwards, GHB abuse is
still not listed separately in any U.S. database. The latest figures indicate no mentions of
GHB in the 1899 Emergency Department Data from DAWN (SAMHSA 2000a) as drugs
associated with fewer than 10 deaths per year are typically excluded. Data regarding
GHB use was only made available in a special review because of the current focus by
NIDA and other government agencies on the abuse of “club drugs”. In March of 2000
the Drug Enforcement Administration reported documentation of over 5700 overdoses
and law enforcement encounters with GHB-related substances (Federal Register, March
13, 2000, 13235-13238). However, the true incidence of GHB mentions are clouded by
the co-mingling of GHB cases with those due to abuse of the two precursor compounds,
gamma butyrolactone (GBL} and 1,4-butanediol (1,4-BD). Unfortunately, all mentions of
GHB are grouped with those for its precursor chemicals, GBL and 1,4-BD under the
heading of "GHB-like drugs”. There are extensive data that these three compounds are
not identical in quantitative and qualitative pharmacological characteristics.

GHB, GBL and 1,4-BD are all endogenous compounds. it is well documented that both
GBL and 1,4-BD can be rapidly metabolized to GHB (oxybate) in the body following
ingestion. GBL and 1,4-BD are significantly more lipid soluble than GHB. Thus,
following oral ingestion both GBL and 1,4-BD are absorbed more rapidly than GHB and
produce higher peak blood levels. As a result GBL and 1,4-BD are significantly more
toxic compounds than GHB. Direct evidence of this important difference is shown by
comparison of lethal doses in laboratory animals (LD50s). For example, the LD50
{mg/kg) in mice following the intraperitoneal administration of the three drugs is:

GHB =3550, GBL =880, 1,4-BD =2180. Likewise, in rats orally, the LD50s are: GHB
=9990, GBL =1800, 1,4-BD =1780. These data clearly indicate that GBL and 1,4-BD are
2 to 5 times more toxic than GHB in these species.

The true extent of abuse is also impaired by limited availability of analytical methods to
verify the actual illicit substance consumed, the dose ingested or the levels of drug or
metabolites in body fluids. For example, since illicit GHB has made been a Schedule |
drug {March 13, 2000) and GBL became a listed chemical, much of what is being used
illicitty as GHB is actually 1,4-BD. However, emergency room physicians must currently
treat presumed GHB overdose or withdrawal patients symptomatically because drug
identity, dose and drug plasma levels are unavailable. Furthermore, since GHB is an
endogenous substance found in many tissues and body fluids and which actually
increases postmortem, bioanalytical methods must be able to clearly differentiate
between endogenous GHB and exogenous GHB or GHB analogues.

While mentions of these compounds increased significantly from 1984 to 1939, the
actual increase in numbers is relatively small when compared to mentions for sedative
hypnotics with known abuse potential. GHB accounted for less than 0.3% of all drug
related emergency department (ED) visits. it must also be stated that drug “mentions” in
the DAWN system do not imply that the substance was responsible for the ED
admission nor whether the drug alone was involved in a case. Of the ED mentions of
GHB in 1999, 71% were in combination with one or more drugs, with ethanol being
present in over 50% of all GHB mentions. In addition to drugs of abuse which are
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identified in the DAWN system, other commonly used drugs which always receive
mentions include aspirin, ibuprofen, and fluoxetine (SAMHSA 1999, 2000a).

Additional information concerning GHB and precursor chemical abuse comes from
reports by the NIDA Community Epidemiology Work Group (CEWG), a nationwide
network of epidemiologists and drug abuse researchers that meet regularly to discuss
emerging substance abuse problems. Evidence of localized GHB abuse began to be
reported as early as 1995, identifying it as a new “club drug” (CEWG 1996). In each
subsequent annual report of the CEWG, increasing attention has been paid to the
problem of GHB abuse and more recently the abuse of its precursor chemicals, GBL and
1,4-BD (CEWG 2000b). The June 1999 full report (CEWG 1999), December 1999
advance report (CEWG 2000a) and June 2000 advance report (CEWG 2000b) all
describe increasing nationwide abuse of GHB or its precursors in dance clubs and at
raves as well as reporting some mortalities associated with this practice. However
mention of GHB and its precursors was absent from the December 2000 advance report
(CEWG 2001). Whether this reflects an improvement or stabilization in the ievels of
GHB-like drug abuse is unclear.

Other sources of information on the level o abuse of various drugs as yet provide little
data on GHB. As of 2000, questions about GHB have been induded in the nationwide
“Monitoring the Future” survey of high school students conducted annually. However,
the information will not be available until April 2001. Nor is there information available
about rates of GHB abuse in reports of the National Household Survey on Drug Abuse
as of the most recently reported results which contain the 1998 survey results
(SAMHSA, 1999). Although survey respondents may have incduded GHB under one of
the "other” drug categories, since the use of GHB is not queried specifically, it is
impossible fo know if the prevalence of abuse is below the threshold of about 0.1% of
the population which can be detected in the Household Survey.

Deaths attributable to the abuse of GHB have been reported. There is considerable
variability, however, in the numbers reported that appears to be dependent on the
source. The annual Toxic Exposure Surveillance System review performed by the
American Association of Poison Control Centers listed 10 deaths (< 20 total for 1995
through 1999) attributable to GHB or GHB-precursors in 1999 (Litovitz 2000). In two of
these cases, GHB was not the primary drug involved. Of the eight cases which were
attributed to GHB or GHB-precursor toxicity, only three were accompanied by GHB
blood level determinations. The special repert from DAWN (2000c) on “club drugs” lists
medical examiner reports of GHB or GHB-precursor involvement in a total of 12 deaths
from 1994 to 1998. No specific information was provided regarding method of diagnosis
of GHB involvement. In contrast to the low level of mortality in these reports, the U.S.
Drug Enforcement Administration (DEA 2000) reported that their staff have identified 85
GHB-related deaths since 1990 through aggressive case-finding when deaths have
been brought to the attention of agency officials. As yet, no information about GHB
tissue levels or method of drug analysis has been provided for these cases.
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6.1.4 PRECLINICAL STUDIES RELEVANT TO ASSESSMENT OF ABUSE
POTENTIAL OF GHB

Table 6.1 summarizes preclinical studies relevant to the assessment of the abuse
potential of GHB.

6.1.4.1 Drug Discrimination

Drug discrimination studies in animals are considered to be predictive of subjective drug
effects in humans (Schuster 1988). In addition, when the discriminative stimulus effects
of drugs are compared to each other, classifications of drugs based on the results can
be predictive of commonalities in celiular sites of action. In rats trained to discriminate |P
GHB (200 mg/kg) from saline, none of the variety of different classes of drugs tested
fully substituted for GHB (Winter 1981). Notably, GBL produced only partial substitution
for GHB, indicating differences in the discriminative stimulus effects of the two
compounds. Morphine, lysergic acid diethylamine (LSD), chlodiazepoxde, muscimol,
haclofen, and 3-aminopropane sulfonic acid also produced, at best, partial substitution;
d-amphetamine, apomorphine, and ethanol produced a very low partial substitution;
barbital, phencyclidine and the phencyclidine-like compound N-allyinormetazocine, failed
to support GHB-lever responding at any dose tested. The discriminative stimulus effects
of GHB were not blocked by naloxene, bicucculine, pizotyline, phentolamine, or
butaclamol (Winter 1981).

In rats trained to discriminate oral GHB (700 mg/kg or 300 mg/kg) from water, the GHB
antagonist NCS-382 antagonized the discriminative stimulus of GHB at either training
dose (Colombo 1895a), indicating a possible involvement in the GHB receptor mediating
the discriminative stimulus effects of GHB. The GABA; antagonist, CGP 35348, on the
other hand, had differential effects depending on the training dose of GHB. It completely
blocked the discriminative stimulus effects of GHB in rats trained to discriminate

700 mg/kg but only partially blocked the effects in rats trained to discriminate 300 mg/kg
{Colombo 1995b). Neither the phencyclidine-like drug dizocilpine nor the cannabinoid
WIN 55,212-2 substituted for GHB at either training dose (Colombo 1995b). In rats
trained to discriminate 300 mg/kg GHB, only one dose of ethanol (1 g/kg) fully
substituted for GHB; higher and lower doses of ethanol produced primarily saline-lever
responding (Colombo 1995¢). Likewise, GHB substituted for ethanol at only one dose
(300 mg/kg) and only in rats trained to discriminate a low dose (1.0 g/kg) of ethano! from
water; GHB did not substitute in rats trained to discriminate a higher dose of ethanol
(2.0 g/kg) (Colombo 1995c). In rats trained to discriminate intragastric GHB (700 mg/kg
or 300 mg/kg) from water, baclofen fully substituted in both groups but was more potent
in producing GHB-like effects in the high dose group (Lobina 1989).

Metcalf (1999) sought to continue the investigation of the interrelationship between the
subjective effects of GHB and ethanol through the use of drug discrimination
procedures. In the Metcalf study, rats were trained to discriminate either intragastric (1G)
GHB (300 mg/kg) from saline, |IG ethanol (1000 mg/kg) from saline, or IG combination of
150 mg/kg GHB and 500 mg/kg ethanol from saline. Subsequent testing for cross
generalization found that GHB, at best, partially substituted for ethanol in the ethanol-
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trained rats. Similarly, ethanol only partially substituted for GHB in the GHB-trained
group. These results did not replicate Colombo's findings of cross generalization across
a narrow dose range and were more similar to those obtained by Winter (1981). The
results to date in rats suggest that GHB administration produces unique discriminative
stimulus effects with some characteristics most similar to those of ethanol and some
GABAmimetic drugs, particularly GABAg drugs, such as baclofen, which are not abused.
In addition there is some evidence that different cross substitution patterns can occur at
different doses of GHB.

Testing of GHB in both heroin- and phencyclidine-trained rats also failed to demonstrate
any substitution with GHB (Beardsley 1996). The results to date suggest that GHB
administration produces unique discriminative stimulus effects with some characteristics
similar to those of ethanol, morphine and some GABAmimetic drugs, and that the
characteristics of these effects are not equivalent across different doses of GHB.
Additional studies of the discriminative stimulus effects of GHB have been done as part
of the College on Problems of Drug Dependence abuse liability testing program. These
results are discussed in section 6.1.4.4.

6.14.2 Tolerance and Dependence

Data are available from two addifional preclinical studies which do not speak directly to
the abuse potential of GHB but do support its clinical use for treating ethanol and opiate
withdrawal in humans. Gessa and colleagues (2000) demonstrated the ability of GHB to
alleviate a constellation of withdrawal signs in ethanol-dependent rats supporting
previous studies suggestive of a possible cross tolerance/dependence between GHB
and ethanol (Fadda 1989, Colombo 1895d). Typically, true cross-tolerance/dependence
is seen in drugs with common neural sites of action. Ethanol and GHB have not been
shown to have overlapping sites of cellular action. Ethanol has activity as a GABAy

receptor agonist (Ticku 1989) and as an NMDA antagonist (Gonzales 1990). GHB has
no activity at the GABA, receptor and only very low affinity for the NMDA receptor ion

channel (Gessa 1993). These studies suggests that the apparent cross-dependence
between GHB and alcohol may be refiective of GHB's ability to selectively attenuate
some of the signs and symptoms of alcohol withdrawa (Agabio 1998), much as
clonidine does for opioid withdrawal (Rosen 1996). In a similar study in morphine-
dependert rhesus monkeys, lower, but not higher, doses of GHB were able to
significantly attenuate morphine withdrawal signs (Aceto 2000). Again, there are no
indications that GHB has any direct activity at opiate receptors which could explain
this effect (Feigenbaum 1996b). It is believed instead that this effect is due o
GHB-stimulated modulation of endogenous opioid release (Gobaille 1994).

6.14.3 Drug Self-Administration and Related Studies

The behavioral effects of GHB have also been examined in animal models said to be
predictive of the reinforcing properties of the drug. Conditioned place preference (CPP)
relies an pairing of drug administration with a specific environment, and subsequently
testing for preference for that environment over one paired with the nondrug condition.
In a study by Martellotta and colleagues (1997}, GHB was shown to induce CPP. Under
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similar testing conditions, other sedative hypnotics, such as diazepam, have also been
shown to induce CPP. Typically, drugs with known strong reinforcing effects, such as
cocaine and opiates, will produce CPP after only 2 to 3 drug exposures. In the study
with GHB, a minimum of 6 drug exposures were required to produce CPP, suggesting a
weaker effect compared to highly abused drugs like cocaine.

The pharmacokinetic profile of GHB in rats shows a very rapid metabolism and
elimination of GHB with virtually no GHB remaining three hours after i.v. administration
(Lettieri 1979). This should make GHB comparable to the shorter acting barbiturates
and benzodiazepines that are the most reliably self-administered. A series of studies
has been done in which rats were shown to drink GHB solutions. This occurred more
readily in rats selectively bred to self-administer alcohol (Colombo 1995a, Colombo
1998b). In this series of studies, rats were given forced access to GHB for a period of a
couple weeks and then given a two-bottle choice between a single concentration of GHB
and water. On about one-half the days, animals drank more of the GHB solution than
they did water. On the other one-half of the days, they drank more water than GHB.
Such results would also be expected if there were no preference for the solutions, or a
side preference (the bottles were switched from side to side). Because of uncertainties
about the interpretation of these drinking studies, it is difficult to unambiguously conclude
that they provide evidence for GHB self-administration. There has been a report of i.v.
self-administration of GHB in mice, but only in abstract form (Martellotta 1996).

A study of GHB self-administration has been carried out in rhesus monkeys using a
substitution procedure widely used for abuse potential assessment (Beardsley 1996). In
this study, monkeys experienced in PCP self-administration were tested with a wide
range of doses of GHB. The results were negative. In only 1 of 18 tests was the rate of
GHB seif-infusion greater than for vehicle, and even in this case the rate of responding
was very much lower than were obtained with PCP. It is clear that behaviorally-relevant
doses of GHB were tested since some observable sedation was seen in the monkeys. A
CPDD study of GHB self-administration in barbiturate experienced monkeys is reviewed
in section 6.1.4.4 below.

GHB has also been examined for its ability to attenuate self-administration of other drugs
of abuse. Non-hypnotic doses of GHB andfor GBL have been observed to reduce
ethanol intake in rats and humans as well as decrease cocaine self-administration in rats
(Fadda 1983, Biggio 1992, Gallimberti 1992, Addoloratc 1996, Martellotta 1998). In
humans, this effect was associated with a decrease in craving (Biggio 1992, Gallimberti
1992). There are various possible explanations for these apparentiy therapeutic effects
of GHB. One reason is that GHB may be mimicking the effect of the abused drug. For
example, because of the similarities of the behavioral effects of ethanol and GHB,
ethanol consumption may be diminished due to a substitution effect. Alternatively, GHB
may truly alter the reinforcing efficacy of some drugs of abuse, either by direct receptor
interaction or by indirect CNS effects. This is certainly a possibility for the effects on
both alcohol and cocaine self-administration given GHB's ability to diminish dopamine
neurotransmission (see section 2.1.1.3). A third possibility is that the decrease in drug
self-administration is a nonspecific effect of GHB. In the operant studies (Biggio 1992,
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Marteliotta 1998), no control tests were conducted to determine if GHB could have
decreased responding for any reinforcer (e.g. food) because of its depressant effects.

6.1.4.4 College on Problems of Drug Dependence Testing Program

As a service to industry and the government, the College on Problems of Drug
Dependence (CPDD) sponsors an animal testing program for assessing drug abuse
potential. GHB has been extensively tested under this program. Maost of the tests were
performed under the Stimulant/Depressant Program, but one study was done under the
Opiate Testing Program. GHB was submitted to the testing facilities as CPDD 0044 or
NIH 10947. The CPDD testing program includes a battery of validated animal tests
designed to provide information relevant to regulatory decisions regarding drug abuse
potential. The general approach used by the CPDD testing program reflects the
recommendations of many expert groups who have provided guidelines for abuse
liability assessment, including the World Health Organization Expert Committee on Drug
Dependence (World Health Organization 1978) and the Committee on Problems of Drug
Dependence (CPDD) (Committee on Problems of Drug Dependence 1977, Brady 1984,
May 1989). The reports of the results of testing GHB by the CPDD Drug Evaluation
Program can be found in their annual reports to the College (Jacobson 1997, Jacobson
1998, Jacobson, In Press). In addition, most of the data were assembled for a scientific
journal publication (Weolverton 1999).

Drug Discrimination

The discriminative stimulus effects of GHB were compared to those of d-amphetamine
and pentobarbital in rhesus monkeys using standard 2-lever operant conditioning
procedure utilizing food reinforcement. For these studies, monkeys were trained using
gavage via a nasogastric tube. GHB tests were conduded using the same route up to
doses as high as 170 mg/kg. In d-amphetamine-trained monkeys (N=4), GHB produced
a maximum mean of 50% drug lever responding. This partial substitution for
d-amphetamine was not dose-related nor were any response rate decreasing effects
obtained. GHB completely failed to substitute for pentobarbital (N=3). There was no
pentobarbital-lever responding in any subject at any dose. There was a small increase
in rates of responding, suggesting that a behaviorally-effective dose range was tested.

In a separate laboratory, the discriminative stimulus effects of GHB were compared to
those of triazolam and flumazenil. Rhesus monkeys were used for both studies. A
2-lever operant conditioning procedure was used with behavior maintained by mild
electric shock avoidance. For the triazolam comparison, monkeys (N=3) were trained to
discriminate s.c. injections of triazolam and saline. GHB tests also utilized the s.c. route.
Only one of the three monkeys showed any evidence for triazolam-like effects of GHB.
In that one monkey, 81% and 40% triazolam-fever responding was obtained at doses of
3.2 and 10 mg/kg respectively. A higher dose of GHB did nct substitute for triazolam.
Some response rate decreasing effects were obtained, suggesting that a behawviorally-
active dose range of GHB was tested. The rationale for the flumazenil discrimination
study is as follows. These monkeys (N=2) were given daily oral doses of diazepam
resulting in diazepam dependence. Thus, flumazenilinjections would precipitate a mild
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withdrawal that was discriminated from saline injections. GHB did not substitute for
flumazenil. These results can help rule out the possibility that GHB is a GABA
antagonist.

Drug Self-Administration

A self-administration study was performed with GBL using a standard substitution
procedure in rhesus monkeys. These procedures are very commonly used for abuse
potential assessment. The monkeys (N=3) were trained to lever-press under a fixed-
ratio 10 schedule to obtain infravenous infusions of methohexital during two daily 2-hour
sessions. In addition, sessions were frequently conducted in which only saline deliveries
were available. Animals typically obtained about 5-10times more infusions of
methohexital than saline. Various doses of GHB were tested once or twice in single
sessions in each subject. The number of infusions of GHB that were self-administered
was approximately the same as the number of infusions of saline and considerably iess
than the number of infusions of methohexital. In all tests except two, the number of GHB
infusions was not significantly different from the mean number of saline irfusions. Intwo
tests, rates of GHB self-administration exceeded those for saline. This occurred in two
different monkeys at two different doses, and even in these cases the infusion rates
were quite low and did not approach those seen with methohexital in these monkeys. It
is also possible that these 2 out of 14 tests with marginally higher rates than on saline
tests simply reflect normal variation in day to day response rates under saline availability
and thus would be considered false positives. The authors of the study concluded that
GHB was, at most, only a weak positive reinforcer.

Interactions with Morphine

A study was done to investigate whether GHB would alter the analgesic effects of
marphine or the expression of morphine tolerance (Jacobson, In Press). These studies
were done using a mouse tail flick procedure. In the first study, various doses of GHB
were tested in combination with doses of morphine that produced about 25% maximal
analgesia when given alone. GHB did not proeduce appreciable analgesia at any dose,
but it dose-dependently enhanced morphine analgesia. In mice made tolerant to
morphine analgesia, GHB in combination with morphine restored some of morphine’s
analgesic effects. These studies are not directly related to abuse potential assessment,
but do speak to the safety of GHB in combination with opiates and also could suggest
additional therapedtic uses.

The CPDD testing program evaluated the abuse potential of GHB using drug
discrimination and drug self-administration procedures in rhesus monkeys. These tests
show a lack of phamacological equivalence between GHB and pentobarbital, triazolam
and d-amphetamine, supporting the view that GHB has a unique profile of psychoactive
effects. Little evidence was obtained for self-administration of GHB, although there was
a suggestion of weak reinforcing effects in some subjects. The scientists associated
with the testing program concluded that the profile of effects obtained "suggests that
GHB has, at most, low potential for abuse” (Woolverton 1999).
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6.14.5 Conclusions

Based on preclinical studies alone, there is not compeiling evidence that GHB
represents a significant drug abuse hazard. |n the first place, GHB is a natural
constituent of the human body. Although high doses of exogenously administered GHB
can reasonably be expected to produce effects that would not occur under normal
physiological conditions, the difference from normal is likely to be one of degree not a
qualitative difference. The idea that a person could be severely dependent on some
aspects of one's own physiology is difficult to conceptualize. Secondly, GHB is not
pharmacologically equivalent to any existing controlled substances. Although it shares
some effects with abused depressant drugs, clear differences from these drugs can also
be shown. GHB appears to have a unique cellular site of action in the brain, its own
receptor, that is not a receptor for any other drugs except various GHB analogs, an
antagonist and several benzamide neuroleptics. GHB does not interact with known sites
of action of any abused drug, including any known modulatory sites on the GABA,
receptor. The preclinical phamacological profile of GHB also differs from classical
depressant drugs. Although it can produce depressant effects, it also has excitatory
effects at high doses and can be a convulsant. There is some speculation that the
sedation seen in some animals with GHB may actually reflect a type of absence seizure.

Self-administration studies of GHB fail to show evidence for strong reinforcing effects.
Two studies were performed in rhesus monkeys using a substitution procedure that has
been extensively validated for use in abuse potential prediction. One of these was done
as part of the CPDD testing program. GHB had, at most, weak reinforcing effects in
these studies. Rodent studies with GHB have been inconclusive. There is one study
showing a conditioned place preference with GHB, but this procedure has only rarely
been used in abuse potential assessment. Both oral and i.v. self-administration has
been shown in rodents, but results were variable and difficult to interpret conclusively as
reflecting centrally-mediated reinforcing effects.

Repeated administration of GHB c¢an result in tolerance development, although there is
some evidence that it is more difficult to produce tolerance with GHB than with ethanaol.
Many drugs produce tolerance, so this fact alone has little relationship to abuse
potential. There are studies showing cross-tolerance with ethanol. The significance of
this for abuse is unclear, although it could support a conclusion that GHB and alcohol
share some common mechanisms of action. On the other hand, cross tolerance of GHB
with baclofen and muscimol have also been reported. There have been no reports of
physical dependence development with repeated GHB administration in animals. [t
could be predicted that it would be difficult to produce primary physical dependence with
GHB because its short duration of action would require many multipfe daily
administrations to maintain elevated levels in the body. There are a few studies showing
that GHB can attenuate withdrawal signs in animals made dependent on ethanol. This
may be due to a true cross-dependence with ethanol or to a physiclogical attenuation of
specific withdrawal signs. Taken together, preclinical studies of tolerance and
dependenoe could not be used to support a finding that GHB has a high physical
dependence potential.
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6.1.5 TABULAR SUMMARIES OF PRECLINICAL STUDIES RELEVANT TO
ABUSE POTENTIAL ASSESSMENT
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6.2 Overdosage

The purported rationales for abuse of GHB include its use by body builders as a steroid
replacement, as a diet aid, to treat insomnia, and as a euphoria-inducing agent and
aphrodisiac (Galloway 2000). More recently, some individuals have turned to GHB in
order to combat depression. The latter most likely reflects the influence of the Internet
where GHB has been promulgated to be a “natural’ antidepressant
{(hitp://heelspurs.com/cure.html, http://iwww.dog.net.uk/claude/ghb-1.html).

in evaluating the anecdotal reports of GHB overdose, identification of the ingested GHB
dose and its relationship to the users clinical condition continues to be complicated by
three important factors: (1) The drug is usually obtained via dandestine manufacture,
including being homemade, making the actual dose ingested unknown; (2) Toxicity due
to precursor chemicals is often erroneously included in the case reports as due to GHB
based on clinical interpretation; (3) Reports frequently involve coadministration of other
drugs of abuse, especially alcohol.

As GHB use has decreased, the incidence of illicit use of its precurser chemicals
appears to be increasing. This illicit use of GHB interchangeably with its precursor
chemicals, GBL and 1,4-BD, may contribute to variable dosing and consequently to
acute toxicity (Ingels 2000, Winickoff 2000, Zvosec 2001). Although these precursor
chemicals are metabolically converted in the body to GHB, there are major differences in
their kinetic time courses and distribution that can alter pharmacodynamic effects. For
one thing, neither GBL nor 1,4-BD show appreciable binding at the GHB-receptor, which
has been shown to be primarily responsible for many of GHB's clinical and behavioral
effects (Feigenbaum 1996a, Snead 2000). GBL is more rapidly absorbed and is lipid
soluble in comparison to oxybate, which is water soluble (Lettieri 1978, Arena 1980).
This difference alone will produce significant kinetic and distributional differences. In
addition, GBL failed to fully substitute for GHB in preclinical discrimination studies
(Winter 1981) and has been noted to have stronger GABAergic characteristics than GHB
(Feigenbaum 1996a) suggesting qualitative as well as quantitative differences may exist
between the two compounds. As well as having a low level of direct activity as an
alcohol (Poldrugo 1984), 1,4-BD is converted to GHB in vivo by sequential alcohol
dehydrogenase and aldehyde dehydrogenase metabolism (Maitre 1997). Competitive
inhibition of alcohol dehydrogenase conversion of 1,4-butanediol to GHB by ethanol has
been demonstrated (Poldrugo 1984, 1986). Concurrent ethanol and GHB administration
has also been shown to alter the time course of ethanol and 1,4-BD metabolism through
competition for the same enzyme in rats (Poldrugo 1985). The clinical impact of these
interactions in acute users of 1,4-butanediol/ethano! combinations has yet to be fully
investigated but initial studies suggest a prolonged intoxication and/or enhanced toxicity
(Shannon 2000).

These phamacological differences between GHB and its precursor chemicals almost
certainly contribute to inexact dosing and subsequent risk of acute toxicity. Sporadic
accounts of GHB-related acute toxicity requiring medical attention continue to be
reported (O'Connell 2000, Ingels 2000, Yates 2000). Over half of the toxicity cases have
been associated with co-ingestion of another drug (Centers for Disease Control 1997,
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Chin 1998, Galloway 2000). In the majority of the cases reported, GHB was the
presumed cause of the adverse reactions based on the description of the incident, time
of onset, etc. (Galloway 1997, Chin 1998, Ingels 2000). Because laboratory tests for
GHB are not generally available to clinicians, only rarely have actual blood/urine levels
of GHB measured (Dyer 1994, Li 1998b). In some cases, the presence of GHB was
noted but actual levels were not provided (O'Connell 2000). This continues to make
evaluation of the true risk associated with GHB use difficult, especially when considering
that the majority of GHB toxicity cases resulting in hospitalization involved the co-
ingestion of alcohol or another drug. More and more frequently, acute toxicities are
associated with the consumption of one of the precursor chemicals and not GHB itself
(Ingels 2000, Winickoff 2000, Zvosec 2001).

The recommended course of treatment continues to be general symptomatic and
supportive care with primary attention to airway protection {(Galloway 2000, Graeme
2000) particularly in consideration of the risk of gastric aspiration. As yet, no reversing
agent for GHB is available. There is some evidence that physostigmine may be
efficacious in rapidly reversing the sedation induced by GHB (Henderson 1976, Yates
2000). This recommendation remains controversial as many concerns have been raised
regarding potential toxicity issues with physostigmine use (Mullins 2000), including
bradycardia or asystole (Pentel 1980) and seizure induction (Newton 1975). At present,
the principles of management remain supportive care with particular attention to
maintenance of the airway and blood oxygen levels. Additional attention should be
directed toward the institution of laboratory analysis of GHB levels in hospitals in order to
more rationally interpret dose response, clinical presentation and pattent outcome.
Overall, based on the current and previous accounts of overdose cases, prognosis is
good for patients receiving medical attention (Li 1998b, Chin 1998, Galloway 2000,
O'Connell 2000, Ingels 2000). Mortality was usually associated with unattended
individuals who were found already deceased rather than associated with death in the
emergency department (Winickoff 2000, Graeme 2000).
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SECTION 7
SCHEDULING
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7.0 SCHEDULING
71 introduction

The Controlled Substances Act (CSA), Title Il of the Comprehensive Drug Abuse
Prevention and Control Act of 1970, is the legal foundation of the government’s fight
against the abuse of drugs and other substances. The CSA primarily impacts the DEA
but the FDA has been charged with the scientific component of this act. The FDA has
developed an approach evaluating specific criteria relating to abuse/dependence that
forms the basis for recommendations to the DEA on behalf of the Secretary of Health
and Human Services (HHS).

The CSA places all substances that are regulated under existing federal law into one of
five schedules. This placement is based upon the substance’s medicinal use, potential
for causing physical harm, and potential for abuse or addiction.

» Schedule | is reserved for drugs which have any potential for abuse, that have no
recognized medical use or there is a lack of accepted safety under medical
supenvision. Until FDA approval, any drug scheduled must be placed in Schedule |
regardless of whether following FDA approval it is a Schedule Il or V entity.

» Schedule Il is reserved for drugs which have a high potential for abuse, has
a currently accepted medical use in treatment in the US or a currently
accepted medical use with severe restrictions and potential abuse of the drug
may lead to severe psychological or physical dependence.

» Schedule lll is for drugs, which have a potential for abuse less than the drugs in
schedules | and Il, have a currently accepted medical use in treatment in the US and
abuse of the drug may lead to moderate or low physical dependence or high
psychological dependence.

» Schedule IV is for drugs, which have a low potential for abuse relative to the
drugs in schedule lll, have a currently accepted medical use in treatment in
the US, and abuse of the drug may lead to limited physical dependence or
psychological dependence relative to the drugs in schedule l11.

» Schedule V is for a drug which has a low potential for abuse relative to the drugs in
schedule IV, has a currently accepted medical use in treatment in the US and the
abuse of the drug may lead to limited physical dependence or psychological
dependence relative to the drugs in schedule IV. This is the classification used for
medications with the least potential for physical harm.

When a petition to change the scheduling of a drug is received by DEA, the agency
begins its assessment of the drug. DEA may also begin an assessment of a drug at any
time based upon information received from law enforcement faboratories, state and local
law enforcement and regulatory agencies, or other sources of information.

Once necessary data has been collected, the DEA Administrator requests from HHS a
scientific and medical evaluation and a recommendation as to whether the drug should
be controlled or removed from control. This request is sent to the Assistant Secretary of
the HHS. The HHS salicits information from the Commissioner of the FDA, evaluations
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and recommendations from the National Institute on Drug Abuse (NIDA), and on
occasion, from the scientific and medical community at large. The Assistant Secretary
compiles the information and transmits back to the DEA a medical and scientific
evaluation regarding the drug, a recommendation as to whether the drug shouid be
controlled, and in what schedule it should be placed.

This formal evaluation and rule-making process may take a year or more to complete.
However, should the Attorney General deem a drug an imminent hazard to publichealth,
that office's emergency powers may be used to add the drug to the Schedule | list of
banned substances.

While the scheduling of a drug through the formal rule-making process is most common,
the US Congress has legislatively scheduled several drugs when it felt necessary.
Some of the drugs legislatively scheduled by Congress are;

Anabolic Steroids C3(1990)
Methaqualeone C1(1984)
Pipradol C1(1978)

7.2  The Scheduling of GHB

The scheduling of GHB was first considered in the mid-1990s after data from local law
enforcement, Drug Abuse Warning Network (DAWN) and Poison Control Centers
showed it to be an increasing drug of abuse. It was also beginning to appear as a drug
utilized to facilitate sexual assault. The form used was manufactured GHB or
"homemade" GHB. The expansion of the Internet spawned numerous e-commerce sites
selling kits, with which to make GHB, for as little as $35.

The Attorney General determined she was unable to use her emergency authority to
schedule GHB as a schedule | agent because an active IND for a phammaceutical
formulation of GHB existed which constituted "valid medical use".

Consequently, DEA took steps to begin the administrative scheduling of GHB. In
September 1997, DEA forwarded its request to HHS and requested a scientific and
medical evaluation and a scheduling recommendation. The FDA's Office of Health
Affairs and NIDA undertook that assignment.

In July 1998, the Crime Subcommittee of the House Judiciary Committee, chaired by
Rep. Bill McColium, held a hearing at the request of Rep. Sheila Jackson Lee to
consider her proposal to schedule GHB as a Schedule | drug. The Hillory J. Farias Date
Rape Prevention Act was initiated by Rep. Jackson Lee following the apparent GHB-
related death of Hillory Farias, a LaPorte, Texas high school senior. Most committee
members expressed a desire to somehow distinguish the illicit forms of GHB from the
pharmaceutical formulation being studied for the treatment of cataplexy.

Rep. Jackson Lee's proposal was re-introduced in January 1999. That month, 15-year-
old Samantha Reid died at a Michigan emergency room after drinking a scda spiked with
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either clandestinely manufactured GHB or GBL. As a result of that incident, Michigan
Congressmen Fred Upton and Bart Stupak sponsored separate bills to schedule GHB.
The House Subcommittee on Oversight and Investigation considered those bills at a
March 1999 public hearing.

FDA informed members that it was still conducting its scientific and medical evaluation
with NIDA, which would result in their scheduling recommendation for GHB.

“FDA would agree that there is a critical need to protect the public health from the
dangers posed by drugs and substances of abuse," the Agency's spokesperson
testified. "At the same time, we have to recognize that many drugs that have the
potential for abuse may also be medically beneficial, and a large segment of the
population might benefit from the optimization of drug development. These interests
sometimes create tension in this scheduling process. In FDA's dual role as the
evaluator of products that promote public health and the evaluator of substances that
present a danger to the public, we will use the best available scientific data to make
the speediest and best decisions".

In May 1999, the Attorney General formally asked Congress to use its legislative
authority to schedule GHB. Within days of that request, HHS provided DEA with the
medical and scientific analysis of GHB and its recommendation regarding the scheduling
of GHB. The analysis gave particular nctice to the new farms of GHB being abused by
rave partygoers as a euphoric when mixed with alcohol, by body builders as a muscle-
enhancer and by sexual predators to facilitate sexual assault.

During the approximately 20 months that FDA and NIDA conducted their medical and
scientific evaluation, the sources of GHB abuse changed rapidly. Aggressive moves by
FDA, DEA and state authorities had shut down numerous GHB Internet sites. But
clandestine manufacturers and home-brewers of GHB discovered they didn't have o
compound GHB. Instead, they marketed and used certain legal and inexpensive
industrial chemicals for their GHB effect. Put simply, they relied on a person's body to
naturally convert ingested industrial solutions into GHB.

GBL was apparently the first industrial solvent ingested for its GHB effect. Abuse of
GBL as a GHB analogue accelerated in 1998. In January 1999, FDA asked dietary
supplement companies to recall all products containing GBL. At that time, GBL products
had been associated with reports of at least 55 adverse heaith effects, including one
death. GBL became a list | chemical in 1999 and dietary supplement makers and drug
dealers were fast to market a new GHB analogue using another easily available and
inexpensive industrial solvent 1,4 BD. Like GBL, 1,4 BD converts to GHB following
ingestion. In May 1999, FDA warned consumers to stop using dietary supplement
products containing 1,4 BD.

7.3 The HHS - FDA - NIDA Recommendation

In May 1999, the Secretary for Health and Surgeon General at HHS recommended that
GHB be scheduled based on its different forms, taking into consideration both the
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legitimate medical use and the illicit use. It recommended that illicit forms of GHB be
placed in Schedule |. HHS also recommended that authorized formulations of GHB be
listed in Schedule lII.

The HHS recommendation was made as a result of an eight-factor analysis, which was
conducted as stipulated by the Controlled Substances Act. When evaluating the control
of any drug, the following factors are considered:

(1) lts actual or relative potential for abuse.

(2} Scientific evidence of its pharmacological effect, if known.

(3} The state of current scientific knowledge regarding the drug or other
substance.

Its history or current pattern of abuse.

The scope, duration, and significance of abuse.

What, if any, risk there is to the public health.

Its psychic or physiological dependence liability.

Whether the substance is an immediate precursor of a substance already
controlled under this title.

4
5
6
7
8

After evaluating the eight factors, the HHS must make a scheduling recommendation
based on the substance's relative potential for abuse, its accepted medical use and its
capacity for producing physical and psychological dependence.

Under the Controlled Substances Act, substances in Schedule | have a high potential for
abuse and no accepted medical use. Substances in Schedule Il have a high potential for
abuse but do have an accepted medical use. Substances in Schedules [1I-V have an
accepted medical use and a relatively lower potential for abuse.

HHS concluded that illicit forms of GHB - clandestinely manufactured GHB, homebrewed
GHB and industrial chemicals used as GHB - have a high potential for abuse. It
concluded that illicit forms of GHB have no accepted medical use and, in fact, are unsafe
for use under medical supervision. Accordingly, HHS advised that illicit forms of GHB be
controlled as Schedule | drugs.

Mindful of the growing list of legal industrial chemicals being ingested for their GHB
effect, as well as the ease of home brewing GHB, HHS concluded that authorized
investigational formulations of GHB (Xyrem) were uniikely to be sources of abuse.
Rather the abuse potential for Xyrem was consistent with substances typically controlled
under Schedule IV. Authorized invegtigational formulations, however did not meet the
“accepted medical use” criteria set forth in Schedule IV due to the lack of FDA marketing
authorization. Authorized investigational formulations fit more closely with the standard
of Schedule Il drug having a "currently accepted medical use with severe restrictions”.

Under these circumstances, HHS recommended placing FDA authorized formulations of
GHB in Schedule [II - a level of control higher than Schedule 1V in order to take into
account the lack of accepted medical use of the investigational product, and a level of
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control lower than Schedule Il to account for the products low dependence liability and
abuse potential.

7.4  Public Law 106-172

HHS’s Schedule I/Ill recommendation for GHB was the foundation for proposals
embraced by a broad coalition of Republicans and Democrats in Congress in late 1999
and early 2000. The Senate unanimously adopted its proposal to require the Attorney
General to use her emergency powers and immediately list GHB in Schedule . The
measure also listed FDA-approved GHB in Schedule lll, if or when FDA approved such
products. The House adopted the same bill by a vote of 339 to 2.

The Hillory J. Farias and Samantha Reid Date-Rape Drug Prohibition Act of 2000 was
signed into law on Feb. 18, 2000. Called PublicLaw 106-172, the measure also
penalized the illicit use of any form of GHB (including the FDA-approved formulation)
with severe Schedule { penalties; controlled the legitimate sale of GBL the industrial
solvent and potential GHB analogue; and criminalized the use of a controlled substance
analogue to facilitate a sexual assauilt,

7.5 WHO Recommendation

In September of 2000 a panel of experts was convened by the World Health
Organization (WHO) to review the abuse potential of GHB and to make a
recommendation for what schedule GHB should be placed. The recommendation of this
expert working group was for placement into schedule IV. This recommendation was
published in the US Federal Register in the spring of 2001. Following verbal
communication from the Controlled Substances Staff at FDA, there were no comments
submitted, either in favor or opposed to this recommendation. Therefore the
recommendation will most likely stand and be signed into law by the WHO president.
Since a WHO schedule IV is not much different than a US schedule Ill, no changes are
anticipated to US laws as a result of this recommendation. A copy of the WHO
recommendation is included with this section.

7.6 Conclusion

The recommendation of HHS, along with the weight of scientific and medical evidence
continues to support a placement of Xyrem, if approved by FDA, into Schedule IlI.
Moreover, given the ease with which GHB ¢an be compounded, the availability of
inexpensive industrial chemicals that are used as GHB analogues and the specialty
distribution system designed to prevent diversion (which is presented in Section 8), the
abuse pofential of Xyrem is low. Orphan Medical continues to sponsor and assist with
state legislation which addresses GHB analogs and inappropriate use of GHB, with both
clinical and preclinical studies designed to further investigate the abuse potential of
GHB, and distribution systems which minimize diversion while making Xyrem available
for patients with narcolepsy.
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ATTACHMENT 1

David Satcher, MD, PhD (DHHS) Letter (May 19, 1999),
Gamma Hydroxybutyrate: Eight Factor Analysis (September 1997),
and

James Milford (DEA) Letter (September 16, 1997)

BEST AVAILABLE COPY
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A
£ C DEPARTMENT OF BFALTH AND EUMAN SERVICES | C ffica of the Secretan

‘ -

‘5 .

"‘*ﬂu MAY |9 B8 Assistap - Secratary for Healtd

Offico of Publ c Hesfth and Scienct
W1 shington D.C. 20201
Mr. Danpie R. Marshall
Deputy Administrator
Drug Enforcement Administration
Washington, D.C. 20537

Dear Mr. Maréhallz

in respanse to your request dated September 16, 1897, and plusuant to the 1 ;ontrolled
Substances Act (CSA), 21 U.S.C. §811 (b), (c), and (f), the Department of He alth and
Human Services (HHS) recommends that gamma-hydroxybutyric acid (GHE) shauld be
subject to control under Schedule [ of the CSA, except that GHB substances ind
products mat are the subject of investigationat new drug (IND) applications g tharized
by the Faod and Drug Administration (FDA) should be subject to control unde r-
Schedule Il '

GHB is a central nervous system depressant As discussed in the attached ¢ nalyss,
GHB has a high potential for abuse reiative to substances controlled in Schex ules I,
IV, and V. GHB has no accepted medical use, and when manufaciured clanc estinely.
it is unsafe for use under medical supenvision. Accardingly, and except as pr vided
below, HHS recommends that GHB be sontrolled in Schedule | of the CSA.

Formulations of GHB curtentiy are being studied under FDA-autharized INDg Atleast -
one sponsor’s formulation has been granted orphan drug status under Sechic 1 526 of
the Food, Drug, and Cosmmetic Act, and is avaifable under a weatment Use pr tacol
under 21 CFR §312.34. None of the reports of actual abuse of GHB that suf Jort the
Schedule | recommendation have involved GHB that was diveried from an a1 thorized
study. Moreover, given the ease with which GHB can be synthesized fram re adily
available materials, it is unlikely that authorized studies will become a sourcg for abuse.
Rather, the abuse potential of GHB, when used under an authorized researc | protocol,
is consistent with substances typically conirolled under Schedule IV. Inform fticn on

. the dependence-praducing effects of GHE is limited, but available data sugg. :st that its

. potential for physical and psychological dependence is also consistent with ¢ ntrol

under Schedule V.

Authorized formulations of GHB, however, do not meet the "accepted medic 1use”
eritenia set forth in Schedute IV, An authorized formulation of GHB is far eng igh along
in the development process to meet the standard under Schedule It of a dryy.

or substance having a “currently accepled medical use with severe restrictions.”
Under these circumstances, HHS recommends placing authorized formulatic ns of
GHB in Schedule L. '

U.5. Public Health San;ice
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You will find enclosed a document prepared by FDA’s Drug Abuse Evaluatio | Staff that
is the basis for the combined Schedule /Schedute Il recommendation.

Should you have any questions regarding this recommendation, please contict
Stuart L Nightingale, M.D.. FDA's Associate Commissianer for Health Affair . at

(301) 443-6143.

Sincerely yours,

ig Satcher, M.D., Ph.D.
Assistant Secretary for Health
and Sumgeon General

Enclosure
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On September 16, 1997, the Deputy Adminiszator of the Drug Enforcement ¢ dminisiraticn
(DEA) requested that the Deparpment of Health and Human Services (DHH3) develop 2
scientific and medical cvaluation apd recommendanon IQ schedule gamma-hydro: ybutync scid
(GHB) under the Conrrolled Subsiances Al {(CSA). GHB is under active dewt fopment as a.
therapeutic sgent in the United States. The Food and Drug Administration (f DA) recently
amithdiized 8 sponsor’s investigational iew drug applicarion-for the WEINEDL USE 0 2 GHB drug
product for cataplexy associated with narcolepsy, 10 provide . early -availabiliry of the drug
producy for patienys suffering from this condition: (see 21 CFR 312.34), and 1o faciliate the
collection of daia in suppors of 8 new drug epplicarion (NDA). This sponsar has also obrained

“orphan” designation of its product from FDA in accordance with section 526 (f the Federal
Food, Prug, and Cosmetic Act. An orphan drug is a drug that is inrended 1o weay 3 rare disease
or. condition thar affects fewer than 200,000 people in the Utited Stazes. To obt un an orphan

drug designarion, & sponsor must present sufficient informarion sbat the drug, or Je disease ar
candition for which ir is intended, to establish 8 medically plausible basis for expe ting the drug

10 be effective in the prevenrion, diagnosis, or weamment of that disease o conditiop The purpose

of the Orphan Drug Act is To provide incentives for the devclopment of praducrs v hich, withouy

incentives, are of little interest 1o the pharmaceutical industry There have beer; 10 reports of
diversion from clinical mials or authorized studies. T

UADMMATLI LIRUA TDU L LA M =y

A1 the same fime, however, GHB compourds are being marmfactured in clandesry = laboratories
for recreational use, the scale of which is undetermined. Because of this clandestin manufacure
of GHB, and its associated abuse, numerous States have contolied GHB under Siare laws in
Schedules IL 1V, or I Some deaths and pumeraus hospital eraergency room ca es have been
documented from the clandestine substance

In sccordance with 21 U.S.C. 811(b), the DEA gathered informarion relevant 1o scj eduling GHB
in the CSA  Pursuans 10 21 US C. 811(b), the Secretary is required 10 consider .n a sciennfic
and medical evaluation eight factors determinarive of cortrol under the CS§ Followng
considerazion of the eight factors, if it is appropriate, the Secretary must muzke the ¢ findings 1o
recommend scheduling a substance in the CSA. The findings relate w0 2 sub: zance's abuse
patennial, Jegirimate medical use, and its safery or dependence fiability. v

Administrative responsibiliries for evaluating & substance for control under he CSA are
performed by the FDA, with the concurrence of the Nationa! Institute on Drug Abyse (NIDA), as
described in the Memorandum of Understanding (MOU) of March 8, 1985 (50 FR 1518-20)

In this document, FDA is recommending the control of GHB and all mixtures, ¢ npoyud.s, and
prepararions thereof in Schedule [ of the CSA, except that GHB drug substance: and praducs
being studied under FDA authorized INDs are recommended for conmol in Schedu 210

1. 1S:ACTUAL QR RELATIVE POTENTIAL FOR ABUSE. “

GHE, as one might expect of a scdarive-hypnofic drug, produces dose- and :onc;ntratifm-
dependent CNS depressent effects in humans and 2 variety of laboratory animals i cluding mice,

1
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rats, rabbi, car, dog and monkey." Its gbuse posenrial was evaluated in preclinica 1esis, such as
drug discrimination and seif-edministration” in which GHB produced sedarive {ike stimulus
effects. The CNS dcpmsameﬁ‘ecsmigblbcaqaectedtomzrdamu&thuseina]nlydrugabusc
seming, such as to counterec the effects of stimulans. The dose-response curve { r the sedarive
and hypnotic effects of GHB is steep.’ Thatis, the onset of effect is rapid, making it an effective
hypnotic, bur also an effecrive daug of abuse in some scrdings.

Discriminative Stimulus Properties.  Several smdies bave characterized GHB's lisciminanive
grimulus effects (ie., the abiliry of a subject w distingutsh the drug from a com ol). Resulrs
from these smdies have shown that GHB can finction as 3 disqiminarive stimo s in rars and
thar the GHB snmulus cue is complex, sharing some properties with some CNS ¢ pressanis and,
to 8 lesser exzear, with some GABA-mimetic subsiances and morptune.

The ability of GHE to funcrion as & discriminzzive simubis was first veported by ! Viater (1981).
Controls included an array of comrolled and non-controlled substances.

Experiment. Using 2 two-lever operait procedure under a fixed-rafia (FR 1 3} schedule of
reinforcemen, rals (r=14) were wained to discrimipate 200 mg/kg (imrap itoneally) of
GHB sodium sal; from saline. After criterion was established, marphin (1.0 and 3.0
mg/ke), LSD (0.03, 0.1, and 0.3 mg/kg), phencyelidine (PCP) (2 .0 and 44 wmg/ke), SKF
10,047 (6.0 and 10.0 me/kg), cihanol (630.0, 945.0, 1260.0 mg/kg), bad iral (80.0 and
160.0 mg/kg), chlordiazepoxide (3.0, 10.0, 20.0, and 30.0 mg/kg), d-amp eranune (0.8,
15, and 3.0 mg/kg), apomorphine (0.3, and 1.0 mg/kg) and the G: BA-mimetcs
muscimal (0.3, 1.0, 2.0, 3.0 mg/kg), gamma-butyrolactane {GBL) (10.0, 3t 0, 1000, and
200 0 yng/kg), baclofen (1.0, 30, 6.0, and 10.0 mgfkg), and 3-aminapn pane sulfonic
acid (100.0, 150.0, and 300.0 mg/kg)} were substituted for GHB. GHB fiuctioned as 3
discriminatve stimulus in all rats tained to discriminare 200 mg/kg of GF B. The mean
number of sessions required 1o gsiablish riterion were 43 (S = §; range 1. -67 sessions).
Substiurion tesis revealed thar the discriminauve stimulus cue of GY.B was mare

depressane-like.

During subsiitution tesis, PCP (CII), exhanol, barbital, d-amphetemine (CTI} suc apomorphine
fafled 1o generalize 1o GHB  Morphise (CII) and 3-aminopropane partielly gen ralized w the
GHB cue. The GABA-mimetics muscimol (nof conmolled), and baclofen (£t controlled)
generalized to GHB in 8 dose-dependent manner  Chlordiazepoxdde (CTV) also dose-
dependently gencralized to GHB. These findings confirmed that the discriminativ : stimulus cue
of GHB was largely depressani-like.

Dose Response. The drug discriminarive properties of GHB have been show 1 1o be dose-

responsive
Experiment, By a T-mazs, food-reinforced  drug discrimination prc sedure, GHEBE
funcuoned as a discriminagive stimulus in LS. S The ability of GHB 1c funcion as a

discriminative stimulus was evaluared in rats trained 1o discriminate 300 i kg (n=4: 30-
minutes prerearment, i.g.) or 700 mg/kg (n=5; 30-minutes pretreatment, i. 5.) from water

2 .
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in'a two-arm T-maze procedure under a FR10 schedule of reinforcement.  After aitenon
(x: the firss mial was comecs; bl & least 9 correct mrials oyt of 10) wis established,
substitution tests were conduaed with GHE ar & range of doses (0, S0, 100, 300, 500,
700, and 1000 mg/kg; ig). To assess the ability of the GHB anusgonist NCS-382, ©
black the discriminatve stimulus of GHB, doses of NCS-382 (0, 125,50, and 500
mg/kg; 10-minures premeaiment) were ested in bath 300 mg/kg and 700 wmgkg GHB-
rrained yars. Both 300 and 700 mg/kg GHB functioned as a discriminat ¢ stmulus in
rets; fime 1o acquired GHB discrimination was 430 @ S.1 (35-58) end 42 8 @ 2.7 (35-
54) days for the 300 and 700 wg/kg group, respecvely. GHB dos dependently
substinmred for the simulus e of both training doses of GHB. Comple & substinnan
occurred ar doses of GHB qualmandgreaxﬂ'thantheuainingdcscinthOOmgfkg
GHBE group. In the 700 mgfkg GHB group, doses equal 1o or greates than 500 mg/kg of
GHB completely generalized to 700 mg/kg of GHR. Ihring the ammagog.st fest, NCS-
382 (25 and 50 mg/kg) anenuated the GHB-discriminagive stiznulus effects, Pretreament
with 25 mg/kg of NCS-382, 912% and 16.7% GHB-appropriale 1é& panding was
observed in the 304 and 700 mg/kg Usining groups, respectively. NCS-38! (50 mghkg)
resulred in 7.5 and 9.2 mgfkg percemt GHB-appropriate responding in 300 2 1d 700 merke

GHB groups, respectively.
Alcohal. GHB and aleohol exhibil commaon discriminauve srimulus effects within . narrow dose
ange. SR

Experment The discriminative stimulus properties of GHB were evaluated 1 rars waled
Yo discriminate ethanol (1.0 or 2 0 g/kg; p.o.) oF GHB (300,0 mg/kg; p.o) f im water n
the T-maze procedure (Colombo, et al, 1995¢c). Once criterion (i.e., 5 cons surive
training sessions) was estahlished, doses of ethanol (0.0, 0.5,10,1.5,20,25, and 3.0
g/kg) and GHB (0.0, 50 0, 100.0, 3000, 500.0, 700.0, and 1500.0 mg/kg) w .re
substitured for borh erhanof- and GHB-trained rats GHB and ethanol demq istrated
common discriminative stimulus effects; however, the symmetrical general{ :on
occurred within narrow dose windows Ethanol dose dependently substirurs 1 for the
training doses of botk 1.0 and 2.0 g/kg of ethanol. When GHB was substity ed i the
ethanol-trained vais, GHB only generalized 1o the ethanol aie elicited by the 1.0 m/kg
training group, An inverted "U-shaped function” was abserved following 1t 2 substiunion
of GHB doses. GHE (300 mg/ke) elicited 82.0% cthanol-appropriate respo ding. Doses
lower than 300 mng/kg of GHB did not generalize ta the cthanel cue.  Aste) arted earlier.
(Colomba ex al , 1995a), doses of GHB generalized to GHB in a dose depep lem manner.
Substintion of dases of ethanal in GHB-trained rats also ebcited an invertes “U-shaped”
funcrion curve Ethanol (1.0 g/kg) elicited 90.9% GHB-appropriate respont ing; whereas
1.S g/kg of ethanol elicited 72 0% of drug-appropriate responding.

GHB and alcahol have synergistc hyprotic effeas. In rats, GHB produces a kss in righting
reflex (sleep time} which was sigaificantly potentiated by ethanol, specifically : 4- 10 5~ fold
Increase in sleep lime In rais administered GHB (0.41 nmole) in combination wi h 6 51 nmole

ethanol ® .
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Coexine, PCP, and heroin. GHB failed to effect the discriminarive stmulus com ol of coczine,
PCP end heroin in rats at any GHB dose tested. :

Experimeut. (Beardsley er.al, 1996). The discriminative sumulus effecty of GHB were
a)so assessed in rars trained 1o discrimipate cocame (10.0 mg/kg, ip.), PCP (2.0 mg/kg.
ip.) or berain (0.3 mg/kg s.c.) fom vehicle (saline for PCP and cocs ne; water for
heroin), in & Two-lever operant procedure under 2 FR schedule (FR 10 fo (cocaine and
heroin traiped rars; FR 32 for PCP-uained rats] of reinforcemment. £ fler cierian,
substmusion tests were conducred, (Criterion was as' follows: PCP-uawmne | rits: & leest
80% of the fou) respanses wese made on the corect lever during four consecurive .
prainipg sesstons, and the first 32 consecutive respanses were completsd Ja the comrec
lever during each of these sessions; cocaine- and herain-trained rats: the {.rst completed
fixed ratio occurred on the lever desigoates comrect at least eight of thyn consecative
training sessions, and a1 least 80% of the 1o1al responses were made on th : correct lever
during thasc cight sessions). On substnation esy sessiogs, heroin (0.3-2.0 mg/kg),
cocaine (1.0-30.0 mg/kg), and PCP (0560 mghg) were tested in U240 Tespective
waining groups. Doses of GHB (10.0-300.0 mg/hq) were subgtituted or PCP- and
heroin-trained groups. In the cocaine-Trained rats, the ability of doses ¢* GHB (10.0-
300.0 mg/fkg) 1o anragonize cOCAIne discriminarive stimulus effects was ev luszed. When
GHB (10.0-300.0 mg/kg) was substinged for PCP or heroin, the subj s resporded
exclusively on the vehicle lever. In the antagonist test, GHB faited to affet the
discriminative stimulus conwol exerted by 10.0 mg/kg of cacainc; thsy is, e mean
percemt cocine-appropriate responding was never reduced 10 below 9% cocaine-

appropriale responding 3t 2ay of the GHB doses Tested.

Reinforcing Effecss. The reinforcing cffects of GHB were evaluared in two p imaic specics
{rhesus monkey and babaon) and rodents (rals)- GHB has not been shown To be reinforcing in
primates wained to self-administer PCP (CH), cocaine (CID) and methohexital {CN ). Preference
for GHB over placebo (waer} was demonstrated in rodents  These findings are ¢ scribed in the

following relevant experiments:

Experiment]: (Beardsley er @/, 1996) Reinforcing effects of GHB wer evaluared in
thesus monkeys experienced in self-adiministration of PCP under 8 FR 0 schedule of
reinforcement for two monkeys and for two other monkeys, the FR fo ulrement was
gradually increased 1o FR 200 for one monkey and 1o FR 50 for the othor. Four adult
rhesus monkeys (3 males; 1 female) were wmined to self-administer PC ' (100 ar 5.6
-g/kg/injection) under a FR 10 schedule of reinforcement. Upon compley) >n of maining,
the maintenance dose of PCP was eswablished at 10.0 -g/kg/injection far all four monkeys.
The monkeys had access to PCP during daily one-hour sessions. After su»le respanding.
was obrained (i.e, less than 20% variarion in the number of PCP infusions et gession for
at least 3 consecurive sessions with PCE), vehicle and GHB (300 - 7500 kgfinjection)
were substituted for PCP injections for four consecutive days Following ¢.1ch behavioral
session, monkeys were observed immediately afterwards for several hou.s for signs of
avert toxicity and/or drug-induced behavioral changes Substitution of doses of PCP

.

. ROX 1005
CBM of U.S. Patent No. 7,765,107
. 256 of 353




253

produced gn inverted “U-shaped” dose-respaase finction with ar least thr < doses in 2l
monkeys mainaining : above saline levels where the range did £t overlap. In

comparisan 1o PCP, GHE failed to maimain rates of responding indicarive of reinforaing
efficacy in all primates. GHB, at 3 dosc of 3000.0 -g/kgfinfusion, occasio ally produced
plosis and lethargy soggestive of sedanive-like effects.

Experiment 2: (France ef al, 1957) GHE was tcsted in tuee rhesus mon} cys maised 1o
self-administer 0.1 mg/kg/infusion of methohexital. Four doses {amoury pot specified)
of GHB were subsinured for methobexhal Bach of the 3 monkeys rep dved the two
largest GHB doses (0.1 and 1.0 mg/kgfigjectcn). GHB mainained v 7y Iimle self-
administration behavior in the primates. Furthermore, the researchers : tted that the
number of injettions did nat exceed the uumber of galine injectic 18 and were
cansiderably Jess than the nurober of infusions for methohexital '

Experimemt 3; (Ator, 1995) The reinforcing effects of intravenous GHB  ere evaluated
:n bahoons trained to self-administer 0.32 mg/kg/infusion cocaine HC w der & FR 160
schedule of drug delivery. GHB (3.2 - 100.0 mg/kg/injection) was exa nined in Two
baboons and initiated in & third, though ot completed. Throughout the su dy, each dase
of GHB and vehicle was substinged for cocgine for 15 consecurive days, f llowed by re-
cswblishmeny of cocaine baseline for three consecutive days. GHB di | not relisbly
maintain sclf-administration at &ny of the doses tested under the specific €9 dirions of the
study, Higher doses of GHB could not be evaluated due o limitarions of ¢ ug solubility.
When 100:g/kg/injection GHB was substituted for methohexdtal, sedation was observed

after the behavioral session

_ Esperiment 4 Oral self-adminiswranon of GHB was evaluated. During th : initial phase
of the study, the tars experienced a two-week forced-chaice period. Duri. g this periad, -
GHB sodiym salt (1% wiv in water) was the only available drinking fluid Subsequently,
the rars were changed 1o a freechoice period; the rats had 2 choice | etween GHB
solution (1% wiv) and 1ap watet. During the no-chaice phase, the i ake of GHB
remained faicly stble (800-1200 mg/kg/day) The preference for GIB was alsa
cstablished during the free-choice period of the study. However, during his period all
rars displayed altermate periods of high daily imake of GHB with ter-parasily self-
imposed cessation of GHB imake Large variability among the rats was ¢ sserved in the
length of the GHB- and tap warer-preference periods; the range was be ween 1 o 12
days. On GHB-preference days, GHB consumption averaged 6663 @ 1. .2 mgfkg/day;
and there appeared [o be a pamem in the' self-administration of GHB. : :ars vended 10
consume GHB solurion in distinct binges which occurred over 3 ta 5 be ur5 daring the
dark phase of the light cycle, duning which the rats consumed pharmacolos ically relevant
doses (100 1o 300 mg/kg) of GHB-  This 3~5 hour intervai herwesn G B binges was
constant with the’ phanmacokinetics of oral GHB in rats’ suggesting 2 self-comrolled
adjusrment of GHB dase by the rais over the 2a-hour light cycle.

Clinical Stadies of Abuse Polential. There have been no reliable clinical su dies of abuse
potential of GHB .
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GHB’s pharmacology as & sedafive’hypnorc and its potenriation with alogl ol make it &
candidate drug for recreational abuse and use to physically and mentally incapach ue individuals
without their knowledge. GHB in low doses produces amnesia and hypotonia. Higher doses
produce effects ranging from sedarion profound CNS depression.  The onset at cffects Is seen
15 mimstes afier administration, lasting up to 3 kours® The rapid onset of sedatias, coupled with
the smpsstic fearures of this egent, paricularly when added w alcohol 10 conceal §{ i presence and
potegtiate its effects, would be expected 1 be 3 very effective agent in the cq amission of &
crime such as sexual asssult  Onber sedative hypnotics coupled with alcobal, { otably chloral
hydrate (CIV) and fluniazepam (CIV) bave in the past demonstrared this same p fem of abuse.
However, whay increases the likelihood of GHB's use in this manner is the extraordinary
availability of chemical precursors and ease of elandestine synthesis by non-chemi ts.

2. SCIENTIFIC EVIDENCE OF 178 PHARMACOLOGICAL EFFECTS, IF KNOWN.

GHE is 2 panurally ocourring compound found in small quanrities in many mamy alian tissues.”
Tts administration produces 3 wide range of pharmacalagical affects, but its physh Jagic mwle has
nat been clearly defined'® GHB can induce monREM aod REM sleep, 8 estbesia, and
hypothermia. It has been studied ip cats as & model for peztt mal epilepsy. Ir mart edly increases
brein dopamice levels. Jt is also found in many peripheral ussues, in concentratl- Qs sometimes
bigher than in the brain. GHB may act through different neurowansmirter systems including the
dopamize and opioid systems. GHB raises dynorphin levels and irs metabx [ic and some
pharmacologieal, but not behavioral, effects can be blacked by naloxone.

Neurochemistry of GHR.

GHB is a psychoactive drug that produces its effect when admntiniszered intraven. usly or orally
and is fundamentally different from established neurowansmitters that do not ormally pass
through the blood-brein barrier. Nonetheless, GHB is found unevenly diswibuted .n mammalian
brain' and pamerns of regional distribution are species dependent'? Although th physiologicel
role of GHB has not yer been fully defined, there are purported brain recepior g res as well as
brain mechanisms for synthesis, release and uptake of GHB B

Endogenous brein GHB is synthesized via transamination and reduczion of GAE A in neurons.
An apparently specific enzyme for GHB biosynthesis from GABA via succinic ser ialdedyde bas
peen described in both rat and human brain, and is released from reloaded bry:a slices under
depolarizing conditions.!

Radioligand studies have identified specific binding sites for GHB in both rer and wman cNs.”
Characterization of GHB binding in rat and human brein synaprosomsl membrag s showed that
binding was saturable, pH dependent, and linear with protein copcenrration.’®  “he density of
[’HIGHB binding was highest in the hippocampus and lowest in the cerebellum. Competitian
and saturation experiments demonstrated the existence of high and low affinuty bir ling sites.
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The GHB binding sites in both rar and human syneptosomal membranes appear i be coupled w
& chloride anion channel.”’  All jons thar are acive & the chlaride ion channg: inhibited the
binding of [PH]GHB in & dose-dependem mamer. Compounds thar were impea meable to the
chloride ioa channel, ie, sulfare, acetate, and fuoride, did pot inhibit [*H]GHB bi 1ding. GABA
and fts swrucural analogues (agonists and antagomists), opiatc gmagonists, and & Tticonvelsants
did wot inhibin [PH]GHB binding'® Recemly, GHB recepiors from adult r1 brain were
solubilized, unmasking a significam amount of membrane-bound recepiors, and uggesting the
presence of codagenous inhibitars ot ligands. ™ 7

Sevexa] recent studies have amempted 10 find the underlying neurotransmitter syst m respansible
for GHB's effects. GHB eppears 1o aa through dopamine and opiaid systems, bu has no effect
oo NMDA or GABA systems. ™ GHB causes a rapid and significany increase in b ain dopamine |
when administered to animals in deses thas produce behavioral depression™

The effects of GHB op the dopamineigic sysiem have been evaluated in both i v o and & vizre
assays. Resuls from these smudies indicated that GHB effects on dopamine releg € is biphasic.
Using both smista! slices and microdialysis of candare-putamen, GHB inhibited he release of
dopamine .for approximately S w 10 mintes which resulted in the 2ccumulariat of dopamine
within these tissues.? Subsequemmly, as & resuli of a negative feedback mechanisia, 3n increase
wn dopamine release occurred. GHE, & doses that produce behaviora! depression, auses & rapid
and significamt increase in brain dapamine levels in animals® limited 1o ¢« coapyramidal
tegions.? Alpha-methyl-pryrosine and gpomorphine (dopamine agonist) block SHB-induced
increase in brain dopamine.

GBL, the synthetic precursor and membalic prodrug of GHB, 2iso appeari to fmodulate
extrapyramdial dopaminergic accivity_”. Within the pars compacta of the substar ia nigra, both
GBL and GHB suppressed fuing of dopaminergic peurons.® In a study conducte § by Diana er
al, (1991), it was demonswazed that the effects on dopaminergic neurons are dos ~ and rowe -
dependent. Following adminisration of GHB (50 to 400 mg/kg i.v.), a dose-relar d stimulation
(10-56%) of the firing rate of dapaminergic neurons in the pars compacta of the s bstanta nigra
was produced. In contrast, higher doses of GHB (2000 and 1500 mg/kg) almg st completely
inhibited the firing_rate of the pars-compacta’s dopaminergic neurons. Administy won of GHB
(750 mg/kg i p ) 10 unanesthetized rars jnitially produced a brief stimulation (23% of firing rate
followed by 2 modest reducion in the firing rate (29%)

GHB is nor a direct or indirect apiate or opioid antagonist It does not bind Yo mu, el or keppa
opioid recepiors 27 However, several investigatars have suggested thet GHB 112y act as an
indirect agomist, sumulating the release of endogenous opioid peplzicl.-:s.‘rl ' Following
. administration of &n anestheric dose of GHB 10 rats, the brain level of dynorphin w15 augmented.
However, there were numerous differences between the behaviorsl effects >f GHB' and
dynorphin, indicating that GHB's effects are not likely 1o occur via enhancement of dynorphin.
In onc study, apioid-like sudstances in striatal dialysates were detected aff r intrestriatal

microinfusions of GHB (0 25 nM) in preclinical studies.”

ROX 1005
CBM of U.S. Patent No. 7,765,107
259 of 353




.

256

GHR's effect og brain serotonin is much Jess pronounced than its dopaminergic ffecs. GHB
can either increase the tiurnover raie of bram serotonin or devaie its levels in' specific brain
regions. ™ This effect appears ta be age-related—following the adminisragon of i high dose of
GHB, GHB increased the rate of synthesis and degradation of serotonin in adoke went vars aod
uot in neonatal rats.*, :

GHEB may modulaze the activiry of the cholinergic neurons. Following administat 70 of GHB w
ms.asdxdwmschamﬂcbﬁnelwdsﬁmdmdhmcmidhminaMmﬁcdmginm
GHB effect on scetylcholine is though 10 be an indirec effect grising from e imeracdon
between dopaminergic and cholinergic systems.

Pharmuacodynamics—CNS Effects.

Animal smudies have evaluated GHB &s an anxiolytic  An early study on isolated- oduced stress
found ther SO mg/kg GHB produced & significent decrease jn the ppearance of defensive
behavior in previously isolated mice, a cheracteristic swress respanse.®® Higher dose . (200 mghkg)
. yeduced the manifespmions of passive-deficsive behavior, bk alsa produced s& ave cfccts.
This study suggested that & low dose of GHB infubired the 2ppearance of alarm ay | anmety, but
did mot produce gencral sedative actions. These findings were similar 10 those ¢ hserved affer
administration of benzndiazepines. -
GHB produyced a loss in righting reflex (sleep time) in rars, which was significam y payentizred
by ethanol®® There was & 4 to S-fold increase in sleep time in rats administere ] GEIB (0.41
amiole) in combination with 6.51 nmole ethanol. These authors found synergism w len GHB and
cthanol are combined, suggesting a common mechanism of action. B

Iz humeans GHB doses of 10 mg/kg produce amnesiz and hypotopia. Oral or inty venous doses
of 20-30 mg/kg promote the narmal sequences of REM and nanREM slesp wien given
normal subjects  Oral doses in this raoge produce high volage slow wave acHvity and
eccasionally spindle sleep® Higher doses produce effects ranging from sedstior 10 prafound
CNS gfprei;sion. The anser of effects is seen 15 minutes afler administration, ksting up o 3
hours. ’

GHB produces dose- and concentration-dependent changes in level of consciousg :ss.  Oral or
inravenous doses of GHB greater than SO mg/kg produce anesthesia in children a-d aduhs. ¥ In
children, GHB 70 mgfkg, administered inravenously produces rapid anset (wirhin § miputes of
infusion) of steep™® In adults, drowsiness, uncansciousness, and profound coma, accompanied
by hypertania, and muscle rigidity, were observed within 30 minutes after oral adr vnistration of
50 mp/kg GHB.>® As GHB levels decrease, these pafietns recur in reverse order. ¢ HB is rapidly
merabolized and the centrsl effects of 2 60-70 mg/kg dose last about 2 howrs. :

Effects of GHB on Cardiovascalar and Respiratory Contral and Thermal Regula fon

In animal studies, respiratory depression has been shown to occur at high dases ¢ “GHBY An

intraperitoneal dose of 750 mg/kg GHB in adult rats produced z 40% decrease 1 the minute
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vm:i!a!r.ion, although the same dose given subartancously resulred in apoca and + yanasis 1o rat
4
PUps.

In humans doses in the range of 65-70 mg/kg do not appear 10 rcsul:ipre.spiraxydcpressim
In children, GHB (70 mg/kg) edministered mravenously produced changes in 1p piration, With
no apparent clinical consequences, thet ks, there was po evidence of respirazon depression
When GHB GSmgkg.adminiaaedinmvencustymsuscdasmanﬁﬂxdcagazofhhoraud
delivery, narmal spoaneous vensilation was mainzined with Eule change in at - of volume, ¢

Cardiac ourput falls, hawever, as evidenced by 2 sligir decrease in sproke volume 44 beart rate.

There have been reporis of GHB used o1 high doses (in the seming of recregj.anal use and
coadministration with other substances) resulting in roxicity and overdose, which { idicare effects
on heart raze, blood pressure and respirarion. _

Effects of GHB on Growtk Hormone.

GHE has been found 19 simulee rdease of human growth harmone (HIGH) fa n the amerior
pituitary gland in humans. GHB 2.5 prams administered jnmraveniously in siy healthy male
volunteers caused a rise in plasma levels of HGH at 30, 45, 60 and 90 minutes af er injection. %
In addition, plasma prolactin levels increased at 45 and 60 minures after GHB.

The cffects of GHB on HGH have been confirmed by several receat clin cal swmdies
Inwravenous injecton of 1.5 grams of GHE to human volunteers caused a signific o increase in
plasma levels of HGH without significamdy altering levels of otber hormones suf  as prolactin,
TSH, LH, ACTH or cortisol ¥ The HGH plastna levels were significarly elevarg . ar 45 and 60
mipures following ijection  Oral adminisation of 1.5 grams of GHB produce 2 gignificant
risc in plasma HGH levels at 15 10 30 minutes which peaked ar 46 1o 60 minute and declined
precipirously by 90 minutes post-administration

3.  THE STATE OF CURRENT SCIENTIFIC KNOWLEDGE REGARDING THE DRI'G OR OTHER
SUBSTANCE. : ' L

Chemistry

The sodium sali of GHB is also known as sodium oxybate, sodium g yburyrate; 4-
hydroxyburyrate; 4-hydzaxybutanoic 2cid monosodium sal; 4-hydroxybutyric acil sodium sair;
gamma hydrare; NSC-84223; and Wy-3478 The chermcal abstacy nomber for G} [B is [502-85-
2]. Trade nemes include Anetamin, Gamma-OH, Somsanit and Soratomax PM, ind Xyrem™.
GHB as the sodium sali is a white hygroscopic powder with & meling point of 1 514" F I is
soluble tn warer and forms crystals from alcohol GHB (sodium sak) has a forn wla weight of

126.09 and its molecular formula is C.HN20,.

GHB is prepared by reaction of sodium hydroxide and gamma-butyrolactone (GB .). high yields
and purity of product are obtained. These two main ingredients are readily availi] le and may be

5
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obtained from chemical and cleaning supply businesses, and through the INTER JET, GHB is
casily synthesized by base caralyzed bydrolysis of GBL. This is a simple chex ical procedure -
that can be accomplished by individuals who lack knowiedge of chemisry.
The immediare preaursar, GBL, is 2 hygroscopic aily liquid with 2 boiling poim qf 204-205 “Cat
760 mm Hg Iz is also known by the followang chemical names: dihydro-2(3H)-fis pnone, 1,2-
butenolide, 1,4-buranolide, buzyric acid lactone, 3-hydroxyburyric acid lgcxane, 4-
hydroxybimanoic acid lactone. GBL hasa molecular weight of 86.09 and formuls HOp GBL
“has wide indusirial applicarions, including use as an inrermediare in the symthesis ¢ {
 polyvinylpyrralidone, D, L-merhionine, piperidine, pheaytburyric acid, thiokuryric acids; 253
solvens for polyacryloanrile, celtulose acetare, methyl merhacrylare polymers, poly syrene, and
in paint removers and rexile aids. ’

PrecBrical safepy, p&amcakmm and efficacy.

The pharmacakinetics of GHB appear 10 be exgremely camplex. The ghsorption & 2 eliminagion
processes mppear to be capsciry limited. In preclinical studies, GEHB pharmac idneics were
srudicd a5 & funcion of dose and roure of admisisrarion® Oral ebsarprion of G 1B (200-1600
mg/kg) is fairly extensive,; bicavailability of GHE increased from 200 to 400 mg/k . but declined
25 the dose increased. Blood levels after oral dosing were found to be considerg ily lower than

those after intravenous administrafian.™

GHB has 2 half-life of zbous one hour in the rar, but the half-life is longer in the cat due 1o fis
slower clearanice s The eliminarion half-life of GHB in rats is biphasic after oral losing with zn
v half-life of 1.02 hours and a 3 half-life of 2.68 hours.™ Similarly, @ half-life ¢ £'1 10 2 bours
was repanied for dags. but this was based on 2 one-compartment model.”® A ponlinear
climination has been demonstrated in the dog, cat and human ’ '

In rats, cats, and dogs, a relanve oonsistcniy was found between brain/plasma 24 35, confirming
penetration acrass the blood-brain barrier  However, peak plasma levels wera relegively low
and nar dose-dependent; sedative effects and hyprosis were seen only at the highe £ oral dases.™
I cats, administration of an anesthefic dose of GHB 3.5 nMol/kg resulted in g Gt B level of 0.7
‘M in the brain and twice that level in the blood” There is wide variability am ng 2pimals in
the plasma and brain concestrations of GHB when animals recovered from the h profic effeas
of GHB 400 mg/kg, intracardiac or 800 mg/kg, intravenous.>® In dogs, GHB is t £o up into the
brair, showing &n approximately 2 1 ratio berween blood:brain levels, follow < by a rapid .
outflow of GHB from the brain 1o the cerebrospinal fiuid.™ Thus, GHE passes r wily from the
bleadsiream 1o the brain and rises to levels of over 100-times its normal endogen Jus levels, but
does not appear 16 be actively 1zken up or setained by the brain. This non-linear ¢liminatian of
GHEB was interprered as due fo sawuration of onc or more of its as yet ynjay wmn metzholic

pathways.

GHB is metebolized to carbon diaxide, which is eliminated in expired air The exact site and
pathway is unknown 8 Radiaisotope studies in animals have demonsuated rapid thsorption and
metabolism fallowing administranon Almost immediately, '‘CO; appeared in r= pired air, afier

10
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adminismration of 1-"C-labelled GHB. Highest levels of drug were found in mas dssucs witkin
1S minuzes of dosing. Ninery percent of the injecied }-1*Clabelled GFIB was 2oxeted in the

respired air, 10-20% i urine, &nd virnmlly pone in feces.

In animal swdies, respiratory depression has been demonstrated ar high doses >f GHB.€ an

inmraperiraneal GHB dose of 750 mg/ks produwdaw.@deceascinthcmimﬂewmﬂaﬂanimh:

sduls yax, althoogh the same dose given subcutaneansly resulted in apnea and - yanosis in rat
a _ <

pups.
There is some evidence thar GHB s provide tissue protecsion during eondition: of hypoxia by

. conserving cerebral enerpy utilizanon.

Dase-dependent hypothermic cffects have been found after adminiswazion of GH 3 in @ oumber
of laborazory animal species, including mouse, raf, dog and monk:y.“ In rars, beat loss was
found o be due w & decresse in mewsholic hear production 2nd an increax in cutanecus
ciraularion. The decrease in body semperamre produced by GHB can be blocke: by the opiaid
antsponist naloxenc™ as well as the dopamine recepior anragonist haloperidol. "’

In thice and cats, oral administration of GHB increases general CNS depression wi b increasing
dosage. The first effect notoed is cessation of spomaneous motor activity, folfows 1 by loss of
body tone (muscle relaxation). Tn mice and cars, doses can be administered that pg »duce . "
depression for lang periods (up to S hours) after which animals have recovered wif 1 0o obvious
ifl effects (e.g., navsea or ataxia). GHB porenmares barbiturare slecping timesinmes It
passesses general anticonvulsant activity as indicated by its efficacy in prevenring r reducing
convulsions induced by eleciroshock, metrazol or semicarbazide. Antagonisin of « epression was

induced by GHB

Deaths from GHB in animals result with very high doses. GHB has an IDs, of §:D0mg/kg (in
mice, p.o.) and 3705 mg/kg (in rats p.o.), 4225 mg/kg (mice, 1.p.), 2020 mg/kg (i ats, i.p.), and
1855 mg/kg (mice i.v.). It should be noted that the recommended dose in humans hat has been
shown 1a be effective in treameny of cataplexy associared with narcolepsy is 9 gra nyday (ar

approximately 0 .13 gm/kg p.o.) in divided dases. -

Human Pharmacokipetics and pkamccaa}'nam}u

{n humans the absorprion from the gastroimestinal ract is rapid and onsel of effects ocaurs

within 15 minuses.® Oral doses in man of 75 1o 100 mg/kg gave pezk blood ley :ls of 0.97 and
1.15 nMol/L (90 and 120 mg/T)ar 1 Sand 20 hours.® Ora] doses of 12.5 1o 50 mp/kg in cglt

healthy male volunteers resulted in peak plasma concentrations of 20-23 :g/m affer 25457
odel. Initial blood levels declined

Distribution of GHB into tissues follows a Two-compartment m
repidly following 2 longer periad of metabolic degradarion. The plasma Uz after either 125,25
or SO mg/Kg was 22 tmnutes (range 20-23 minuies). Ascending doses from 12 5 1o 50 mg/kg
resulted in an increase in I and U and & decrease in con b Another smdy dso found that
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GHB rapidly metsbolized centra! effects of 2 60-70-ng/kg dasc lasting ebout | hours. These
dases produced inirial plasma levels of 200-300 :g/ml.™

GHB in humasns induces somnolence leading to srousable sleep a1 40-50 mg/k, . and, ar 60-70
me/kg, coma for 1-2 houss. As goted above, this smount of GHB appraximates ! /ar some have -
cansidered 1o be an appropriate therapeusic dose. In addinion, the LDso bas beea estmared ar 5-
1S rimes thar which induces come This disinguishes GHB from prototyy > schedule IV
substances, like the widely used benzodiazepines for which the difference berwet 1 an acceptable
: Ihcrapwﬁcdoscandadoscwhichwouldlmdwsa'iousmrm(uue coma or fata ) is significant,

GHB and alcoho have synergisic hypnotic effects.

Symproms of ecute toxicity with GHE include GI upset, CNS and respiral -y depression,
_confusion, inebration, swpor, wnconwolled movemenss, myoclonus and seizures. There are also
reparts of GHB overdose and oxicity documenting GHBs effects on heart rarg, blood pressure
and respiration.  This infarmation was nof collected from clinical trial experience but rather from
anecdotal reporrs of overdose following illicit use, which frequemly includes poly lrug use.

Medical Use

Currently, sever! investigarional new drug applications (INDs) are acrive at the . DA, including
a reamment IND for caraplexy associated with narcolepsy, whick is an orphan in licagon. GHB
is available for medical use in 2 number of foreign countries. I is primarily f mulated as 2o
intravenous solution intended for use-as an adjunct to ancsthesia. In Europe, ir | : manufacnured
by the German besed companies Cernep and Kohler who supply it for use as 2 gg ieral enesthetic
under the proprietary pames Gamma-OH and Sanansit, respectively. GHB is sold as an
inicevenous formularion under the paine Gamma-OH in the Netherlands, Fr:nce, Moroceo,
. Hungary, French West Africa, and Tunisia In France, the Netherlands, Maorox o, and French
West Africs, GHB is availeble in vials containing 200 mg/ml. In Italy it is sold s 2 solution of
24.S grams in 140 ml under the name Alcover

There are also several combination products conteining GHB in Taiwan, New & ealand and the
Dominican Republic. In Taiwan, GHB is sold as 2 combination praduct in § bler form with
caffeine, chlorpheniramine, etheazamide and thiamine under the name Anig cold. In the
Dominican Republic, GHB is availzble in a2 combination product (liquid) o mainmg s
aurentium, cyanocobalamin, cyara scolymus, nicotinamide, parmothenic ac 4, pyndoxne,
rboflavin and thiamine. In New Zealand, it is sald under the name Nyal Mex icatred GHB in
solution.

GHB is listed in the United States Pharmacopaeia Drug Information for th @ Health Care
Professiona) (USE/DI 1995) as a treamment for nascolepsy- and the auxiliar symptoms of
cataplexy, sleep, paralysis, hypragogic hallucinarions, and automatic behevior. General dosing
information is provided but peeds to be individualized for cach patient. Daoses 1: nging from 1.5
10 2 25 grams orally at bediime have been utilized. One or two additional dossof 1010 1.5
grams may be given at 3- or 4- hous intervals As much as 9 grams per might in 3 divided doses
has been administered without harmful effect. Elderly and debilitaved patients st ould receive an
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of sedarian, dizziness, and/or gtaxp . In the event
e should be carefully moaitored FPatiears are
urtil the effects of the drug we i off.

inirial dose of 1.5 grams 1o gvoid development
of overdosage, vital signs and body
rcqulredmsmyinbadfcrappmﬁmndyShmor

GHB is aurrendy being commercially developed for the weamem of caraplexy & isociated with
parcolepsy. TbeFDAhaSgantcdaspOusnrnrphanmmsforirsGHBpmduafo the treqmmnent
af narcolepsy. Inaddiﬁon,theFDAhasd:m-mincdthzrthmismﬂidmdammgnm
expanded acoess under medical mpaﬁﬁonth:nughmappmvedneamwm&rthzmcof_
- the spousar's GHB produc in the reamment of carsplexy sssociated with marcaleps ©.

4. ‘I'I"S HISTORYA.NDCUER.ENTPATTERNQFABUSE— '

In the late 1980's, GHB became available through health food swores or by mail ar er. GHB

sold in California Bay Arez retail stores and dismributed by San Francisco-has d companies.
Marketed as a sleep and diet aid, GBH was infmally used by bodybuilders for its 3| eged role as a
growth hormone releaser, 2s 2 diet aid, © counter the effects of Kimulants, and p effect sleep

aRer workours.

Luby et al. (1992) traced the source of GHB thay was sold in South Carolins bars 1o local
gymoasinms catering ta bodybuilders, all of whom (in this smdy) were white, & VEI2gR 35€ of
30, and primarily raale. In their repor, 71% described themselves as regular use 5; 18% mixed

GHB with alcohol.

Badybuilders have accounted for @ significant aumber of emergency room cas¢ and czses of
dependence. Two of the confirmed deaths associated with GHE have involved bodybuilders
Also, GHB is often encountered in product seizures of anabolic steroids. During’ he tme GHB
was legally svailzble, medical, law enforcement and paison camtro} cetrier re; ofls appeared
indicating that those who began using the drug 2s 2 sleep or diet aid continued 1> use it for s
cuphoric effects ™

In 1990, EDA issued a healeh alest and prohibited the sale of GHB.™ Althaugh sqf 1c abuse in
the bodybuilding community continues, the pattern of GHB use and diswribution ha ; changed.
Dyer e7 al. (1994) concluded that atthough GHB has a history of abuse by bodybut ders, in recent
years it has been used for its euphoric effects predominantly by young peaple af d4 1ce partes.
Since the eatly 1990's, GHB has been sold at nighrclubs, rave partes, and bars. K ts for malang
GHE by the general public are sald through magazines and the Inrerney GHB has reen madein
small quantities using the kits on callege campuses, and in larger scale clandestinz iabaratories.

GHB is taken arally as a liguid or as 2 powder that is mixed in a liquid (water, jui ¢, or alcobol).
GHB abuse at nightclubs and rave partes is intended for the purpose of geuing hig b, praduang 2
more profound effect from aleohol, countering the effects of stimulams, “regulapi 1g” the effects
of hallucinogens, or alleviaring wihdrawal effects from alcohol.  Users claim 1 1 GHB elicits
effects common 1o alcohol and CNS depressants, manjuana, hallucinogens, and n rcollcs. GHB
eupharigenic effects ar low doses of in the garly stages of intoxication have bee 1 compared 10
those produced by alcahol, barbirurates, marijuana, or MDMA Thus, abusers fef o1 using GHB
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to “get high”, 1o get intaxicared, o relax, and as 2 sexual enhancer.

GHB has been abysed aloge &s a subgtimte for aleohol, MDMA or other depressay 15, bt in many
cases, it is taken with other drugs. Users repont that reasons for taking G B with other
psychoactive drugs include (1) production of a more pmfound sedarive effect w 1en taken with
CNS depressants, including elcobo] (primarily), barbimurates and berzodizzepnes, (2) coumrenng
the effects of stimutanrs, (3) regulating effects of mare powezful hallucinogens, & (4) allevianng
the withdrawal symproms of drugs. Some drug dealers markes GHB as MDW A ("Bcstasy”),
although files from federal ggencies find thar only a minority of abuseTs Ug. GEB for us
hatlucinogenic effects (often compared 1o & mild “acid”). The Internel an! underground
literamure include exchanges promotng GHB's aphrodisiac of sexually enhancing 1 fects.

Ihﬁeappwsmbemha&seiumcuseafﬁm amongycungindiﬁdmlsin:ncialsctﬁngsl"
Recemly, the drug has found irs way into the rave and party communinies Where, :ypically mken
in higher doses, It is sold as a “legal” high or 8 substinne for MDMA.  As furl er evidence of
GHB's penerration imo the club scene, an August 1995 DEA investigation in May agan revealed
thar some ruve clubs awncrs bire promoters whase job is to establish a club th ne and to sell
drugs. Analysis of the dmgz sold in these clubs by runners included MY MA, cocaine,

mehamphetamine, and GHB.

According 1o Mack (1993), 2 typical single dose of GHB needed 1o produce ataxicarion of
euphoria 35 1 to 3 grams 1aken arally, Powdered GHB is usually dissolved in a hquid guch as
alcoholic beverages or fruir-flavored drink prior to ingeston, In some locales, liquid GHB is
distributed and dispensed fram medicine droppers; for $5, users purchase severz] lrops of GHB,
apply it to the songue and swallow it GHB dissolved in liquid has been packaga in small vials

or in walet/sports bartles, and sald in gymnasiums. :

There have been a number of high profile cases of GHB used in faciliwaring sexc al assauht (so-
called “dare rape™) the reports of which bave otiginated from the states of lorida, Texas,
Maryland, Louisiana, California, Michigan, Wisconsin, and Massachusetts.

s THE SCOPE, DURATION, AND SIGNIFICANCE OF ABUSE,

The DEA considers the abuse and trafficking of GHB 10 be underreported.  Because the
substance is not cantrolled under the CSA, it is not a targes or prioray of the DE» . However, &
the end of 1998, GHB had been encountered in 36 states on 550 occasions. The forms of GHB
seized by the DEA included powder, liquid, capsule, and tabler. Up 1o 1 e yam has been
seized a1 8 ime. GHB has been found in 2 varjety of containers, including water bomles, plasic
bags, vials, galion milk continers, buckets and drums

ot the DAV N, Paison Cenler.

1 Additional wnfosmaten regarding the demiographics of GHB userts can be gleaned
use 15 also dis ussed in te

and lucrature repans (DEA report, $997) The changing panern of GHB use and ab
DEA s San Franoseo Field Division repon of January 23, 1956 :
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All reports of actual abuse telare 1o clandestinely symhesized and formulared s »stances. DEA
has derermined thar none of the sbused GHB is from the pharmacewtical drug pradua being
developed for medical usc and that there has been no diversior from clinical malg ynd authorzed

stydies.

Several spares have conrolled GHB under state laws, induding Georgia (CI), Rhc de Island (CI),
Hawaii (CD), Dlinois (CI), Nevada (CT), Wisconsin (CI), Michigan (CI), Detaw: re (CI), Idzha'
(D), Oklzhoma (CI), Nebraskn (CD), Alabama (CT), Florida (CH), California (¢ II), Louisana
(CI), Indigns (CII), New Hampshire (CIT), Teanessee (CIV), Alasks (CIV), and <arth Carolins
(CIV). GHB possession and sele is pendlized in three Spares (Texas, Ne ¥ Jersey and

Massachuseas).

According 10 the DEA, abuse and mrafficking of GHB manufactured in clandestine aboratories
‘bave been incTeasing since 1993, DEA has documented over 3,500 “encoumters” ¢ { GHB.

These encoumers include overdose, sbuse and wafficking encounters in 36 states, * 2 deaths
associated with GHB abuse, and 13 sexual assault cases involving 22 victims unde the miluence
of GHB. The source of such dars originates from the law enforcement arena, pols o conwol
centers and hospirals. According 10 the DEA, GHB that is involved in these abuse zases has
been clandestinely manufactured, using simple methods and readily available comj lercial
chemicals, gamma-butyrolactone (GBL) and sodium hydraxide. The methods far: sanufacaure,
including kits and information on the effects of GHB, arc widely available on the I ernet.

There is considerable information on the use, availabiliry, and synrhesis of GIB th ough the
Imernet and other sources. While FDA and other regulatory and lsw enforcement .gencies have
successfully disrupted some of the distriburion through websites that claim to offer GHB or its
precursors, flicit distributors may have altered their disoibution schemes 1o avoid « nforcemen
actions. Ar one Time, however, 2 500g borle of the GHE precursor GBL was offer :d ar ope
websire for $99.99 with the second bottle at half price. Other websites have offerec GIHB
manufacruring kits with enough material 1o produce one quart of 2 solurion comtzis ng 202 g of
the potassium salt, which is equivalent 1o 180 g of GHB,; for $200.

Local, regional and narional wafficking of GHB have been identified. For exampl , in late 1995,
the DEA investigated the activities of an MDMA wafficker, which resulted in the seizure of
GHB. The sources of GHB were clandestine laboratories, laborararies fitnctior ing under the
cover of producing “nutritional supplements,” or occasionally, smuggled produs from Furope.
Product seizures ranged from 0.37 grams 1o 1 kg and 0.001 ] to 6688 ! in con ainers such as
plastic bags, vials, water boules, gallon milk containers and buckets. Individual : apprehended
were dismibuting GHB through mail order caralogs, often offering MDMA or 2a tbolic steroids

as well 2¢ GHB.

GHB thar is 2bused is mamufacrured in clandestine laboratories by procedures thar sre available
on the Inremet and underground chemistry “cookbooks.” Simple “kitchen™ stove .op methods,
requiring linle knowledge of chemistry, are found on the Interner and in undergroal 3d drug-
literature (such as the “Underground Steroid Handbook for Men and Women Upd: ie; 1992%).
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Precursor chemicals that are used are gamma-butyrolacrone (GBL) and sodium by lroxde. Ooe
simple chemical step is all that is necded and heat is not required.

Most of the clandestine laboratory scuvity, according 10 the DEA, was reported fr m California,
Georgia, Arizona, Texas, Florda, North Carolina, Rhade Istand, New York, Wash ngton,
Michigan, and [llinois. A total of 84 clandestine laboratories have been documen =d by the
DEA Ofthese, S8 (69%) such clandestine kaboratarics bave been eacoumered in e Unired
Stazes in 1997 and 1698 alone.  In addition, DEA's STRIDE (System To Retrieve [nformation
from Drug Evidence) database have documented 90 exhibizs of GHB from 44 case : berwecn
1994 and 1998. Sixxy-one (68%) werc obtained in 1997 and 1998.

Recent seizures of clandestine laborstories found bath small and large (irrerstg &) distribution
parterns. Some individuals manufaciure GHB in their homes for persomsl use g d for persapal
contacts. Larger laboratories operate 1 supply GHE within g single geographical area or acyoss
stare lines. Law enforcemer invesugational files indicare thar clandestne 1t dmories have
been found throughout the Unired States. The price of GFIB en the black market varies zod can
be $$0.00 £o $80.00 for 100 grams (The Informant, February 1996). Reports of - 7B overdose
and taxicity in the United Stares are rising *'

GHB has been idemified s a dmug of abuse in a aumber of countries, including Ausualia, the
Unired Kingdom, Sweden, Spaiz and Inly (INTERPOL Reports, 2/19/96; 371,37) In these
counmies, GHB is abused for many of the same regsons as m the US. In Swe en, GHB was
inrraduced as 2 medica! aesthegic, but is used illicitly by bodybuilders znd afftus at individuals.
The INTERPOL reperts “GHB parties” occurring in Swedep. A recedl repant from Sweden
documented ten emergency room cases invalving bodybuilders raking GHB (My enfors, 1936),
Australian Police reporied nine GHB overdoses in 1996 on the eastern Gold Coz © of Anstralia.
This incident prompted changes in the federzl and state Taws in Queensland, Né& » South Wales
and the Australia Capital Territory (ACT). Queensland amended its Poison | :egulanors w
include GHB and changes to the Drug Misuse Act in Queensland and Drugs of I} ;pendence Act
in the ACT are also being made. Also, the Australian Federal Therapeutic Goods \dminismranan
banned GHB as e prohibited import allowing the New South Wales Government 1 putlzw GHB
and its derivarives. GHB is a new drug of abuse in the UK where it has been eported 1o be
available in powder or granule form, and somedmes dissalved in wazer. GHB i abused 10 the
UK, reportedly for its euphoric effecs, as 8 substitute for MDMA and amphet -mines &t rave
party, and as an aphrodisiac. Severa] cases of toxiciry from GHB were recently eported in the
London rea with four patients presented in coma (Stell and Ryan, 1996). Thouy, s ez d, (1997)
reported 2 UK. case of coma and respiratory depression in a 32-year-old man w o had taken 3
tablet of temazepam and “half a bomle” of GHB. | .
FDA’s Office of Criminal Investigation (OCI) conducts investigations involv ng large-scale
intersrate manufeciurers and distributors. To date, OCH has investigated 124 cas's Ofthe 124
cases, 35 resulied in convictions. The number of cases investigated had increase recently from
18 cases in 1996 1o 33 and 24 in 1997 and 1998, respectively Berween Jany 1y and March

1995, 17 cases have been under investigation
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€. WHAT, IF ANY, RISK THERE IS TO THE PUBLIC HEALTH.

The public health risk of GHB results from the feasibility end simplicity of its chfp ica]
synthesis, the availability of its chiemical precursars, its widespread illicit promotia 4 and the
adverse consequences of its use ourside of medical direction.

GHB ahuse has resulted from widespread dissemination of informarion on the Inte et related to
its manufacure. GHB's easy systhesis and wedically unsupervised intake are publ c health
risks. The chemical synthesis is accomplished with rva readily available chemical: both of
which are legal 1o possess and the manufscturing recipe which does not require exx asive
chemistry backgronnd or experience to be successfully accomplished. The clandes wely
ranfacoured substance does not meet the standards of 2n approved drug product, t eing vansble
and unpredictable in contert. The clandestinely produced GHB is got used for an g shorized
medical purpose and, as such, lacks produc laheling with directions for use, warnie s and
possible drug or alcohol interaction informarion. Currendy, abuse of GHB appears o fll imo
wo catggonies: (1) Self inflicted abuse, including recreariona] use for irs effects as : n oxicant,
euphoriant, or sphrodisiac and use by bodybuilders for its allegerd effects as a grom 1 bormone
releasing agent or diesleep aid; and (2) Abusc (o misuse) of third pardes for the p apose of
commiting 2 crime. ' '

GHB is raken in combinzrion with other drugs, primarily alcohol, bur also stmulam s,
hallucinogens, marijuana and sedanves. Of the total GHB-relazed episodes reporiex in DAWN,
most originated from San Francisco, Dallas, Los Angeles, San Diego and Atlapra.  Jats feporied
16 DAWN by participaring medical examiners show that there were seven dcaths as odared with
GHB reported between 1992-1997, of which five ocaured n 1997

According 1o the DEA, the GHB that is abpsed israkenina dose of ane to five grar 5. GHB
onser of effects and duration of action arc described above under the Pharmacokip dics section.
GHB poteniates the CNS depressant effects of alcohol and other CNS depressams.  Adverse
effects of GHB rhar are produced inciude the following: drowsiness, dizziness, cap ision,
inebriation, stupor, reduced muscle tone, reduced blood pressure, rednced heart ragg decreased
respiration, seizures, and coma. DEA has documeénted 32 dearhs related to GHB u € since 1950.

Twenty-two (65%) were male and 10 (31%) were female. Deaths bave beenreport d i the
following states- Flarida (9), California (8), Texas (4), Georgia (2), and one each u Hlinois, -
Meryland, Michigan, Nebraska, Nonth Carolina, Ghio, Missouri, and Virginiz Sig stics of the
deaths are documented in TABLE’s 2 and 3, on the pext page. '
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TABLE 2. GHB Desths Reported
in the Uaited States (1990 10 1993)
_YEAR | NUMBER OF DEATHS
. 1930 | 1
1583 1
1995 3
1996 12
1997 8
1988 - 7
Source: DEA

The GHB-associated deaths are further repartéd by age in the mable below:

TABLE 3. GHB Deaths by Age
AGES OF DECEASED NUMBER' PERCENT
10-19 years 3 %%
20-29 years 17 51%
30-39 years 7 C22%
40-42 years 3 %
S0-S9 years 1 3%
70-79 years 1 3%
Source: DEA

GUB emergency room episodes have been documented in'the Drug Abuse Wi ting Nerwork
(DAWN). DAWN reparicd 1664 GHB-relared emergency departmers episades fom 1991 10
1997. GHB-relared emergency depariment episodes increased from 20 in 1992 1) 762 in 1997
(TABLE 4, FIGURE 1) The source of the drug bas been clandestnely manufac ured GHB of
‘unknown purity. Most of the wpons involved Caucasian toales, followed iy ‘ather” or
“unksown™ ethnicity. The majoriry of episodes invalved individuals 18 w 25 yez 5 of age. The
motivation for taking GHBE was primarily for recreational use, followed by df xndence and
sticide. In 60% of the episodes, GHB was waken in combinarion with slcohe followed by
stimulants, hallucinogens, marijuana and sedatives. Consister with the DEA daa, DAWN
shows rhat GHR ED episodes primarily concerned sbuse by young people. In 3« ditten, Paison
Control Center darabases show thar there were over 600 GHB cases in 1996 and « ver 900 cases
in 1997. None of these cases fesulied from abuse of pharmaceurical or- res arch marerial

covered under FDA IND (Source: DEA and DAWN)

These findings suggest thar recreational use of GEHB has been increasing over th : past 5 years,
but thar the rumber of deaths refarive 1o that increase is infrequens. The fraqueni y of ER wisits
related to GHE alone may be approachiog that of polydrug use of GHB.
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Figure 1
GHB Abuse (DAWN)
10@}
BOO 1
i~ POLYORUG
5 400 7. USE
200 - '
n .
1l2zts |86
ER viS(TS {20 | ¥ | 56 ;638 762
POLYDRUG| 16 16 | 36 |313|23
USE '
1892-1897

Dara from Poison Conmal Centers (originating from California, Geargia, lorida, South
Carolina, Mionesota, Arizona, Ohio, Toxas and Virginia) accounted for 57 casc & Ports of GHB
intoxicarion from June through November 1990 (CDC, 1990) Initial symproms of intexicanion

were reported 1o include vomiting. drowsiness, hypoagogic state, hypownia, &nd verigo. Loss

* of consciousness, imegular and depressed . respiration, wWemors, of myoglor 5 sometimes

followed. Seizures, bradycardia, hypotension, and/or respiratory arrest have also been reported.
Severity and durerion of symproms depended upon the dose of GHB and the pr sence of other
CNS depressants.  Although nope of the 7 cases resulred in death, mast peaems required
emergency room Weanlment; 2t feast 11 were hospitalized and ¢ requived vegril. cor sipport af
otber intensive care ~ As a result of these repors, on November &, 1990, FOA moved 10
withdraw GHB from the dietary supplements marker (CDC, 1990, 1996).
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TABLE 4. Wmdwwm.quﬂMMﬂm ¢ characerisics:

1992-1997. )
1992 1593 1894 1995 1996 197
Total 20 38 s5 149 €38 62
Aze {
617 - - - - 14 7
1825 - 13 16 8 477 .75
25-34 _— - 16 438 163 a1l
s+ ‘ - - - - 30 .18
Sex I
Msk _ - - 29 93 506 .30
Female 2 K " st s - B
Unknown - - - - _ - -
White 18 - 25 €1 . 105 336 170
Blxk - - - - 6 B
Rispanic - - - 2 15 6
Othor{Onknavwn - - - 15 241 68
Mgtive for Taldng Drug’ |
Dependeace - - - 15 25 29
Saicide - - - - B K
Recrexdonal Use 4 . 3 25 85 421 35
Other Beychic . - - - 17 1
Effects
Orknown - - 22 41 160 16
Reasan for Visit' |
Dnexpected - - - 49 1 - 1 29
Rescgion
Overdose 11 34 3 54 312 76
Withdrawal - - - - -
Chropic Effects - - - - .
Sexidag - - - - . (7
. wication HE
Orher/Usknown - - - - 138 27
| | _ Drog Copsomitance |
Sipglc Prug - 10 - B 261 %0
Muldple Drugs 16 16 36 98 313 -9
Unkaows 4 12 20 23 64 g3
~ Espmated quanmty <10 or = zyo. :
'mdwmmmswmmmqmmw memioned,

] dugs
Source. Orfics of Applicd Studies, SAMIHSA, Daig abysc Warning Netwark (3-9-33)
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Reports of GHB overdose and toxicily in the U.S. appear 1o be increasing, ™ In 1990, &
preliminary smdy of GHB paisonings, based on daiz from Paison Control Centen , revealed that
a1 least S7 cases of illness were anributed w GHB exposure in nine stares 'CDC, -1990).
However, GHE-related inroxdcarian is o the rise. In 1996, Paisan Coantrol Cerzer . in New York
and Texas documensed 43 cases of acate paisonings associated with GHB in oi e year (CDC,
1996). Thbe symptoms of aane GHB wxidty included vomiting, drowsiness, verti 3o, and lass of
consciousness, respirarory depression, Wemass, miyoclanus, coma, and scizmire 2vity. Mast
patients required emergency room care apd four farlities were reporied. The de nographics of
the New York gbusers indicated 18 males and 12 ferales with 3n everage age of 2 ; there were g
adversé evemts reported o [ECOAGESS. Elevén of the 30 were admimed to of ical care and

refuired imubation or assisted respiration; scizres were reported in Two cases.

In Fayene Coupty, Gearpia, there weve 37 cases of GHB paisomng fom 1951 hropgh 1993.
Maost cases involved white males 17-22 years of age who were body builders. The San Francisco.
Bay Area Regional Poisan Conmal Center (Dyer ¢f al, 1994) reporied 66 encoun s with GHB
from 1992 though April 1994, In most insjances, GHEB was reportedly taken glong (79%) but the
cambined substances fearured alcohol (11%), MDMA (1.5%), methamphetamip : (4-5%), and

apiates (1.5%) and nitrous oxide (1.5%)
In respanse o fifteen overdose cases that ocanred in the last week of December 1995 through
the first week of Jarmary 1996, the Oklahoma Poison Contral Center issued 2 press

warning about GHB. These cases jnvolved young adults aged 19-27 who had over.osed op GHB
and received emergency medical freamment. There were 10 deaths, byt in one i cident, 3 19-
year-old fernale went into cardiac arest within 15 minutes of ingesting GHB. Al had obtained
GHR from = local bar and consumed the GHB with aleohol Individuals have 7 tso developed
complications from expasure to two of the manufacniring componeats of jHB, sodium

hydroxide and gamma-buryrolactone. ¢

Ross (1995} reported rwo GHB overdoses ocaufring in Attanta. Ome case invalvec 2 22-year-old
male who had been taking 1-2 1ablespoons of GHB wice daily for § years. The patdent
confimed ingesting aloohol with GHB. Since this episode, the paricnt was weazed three
eddirional tirmes for GEB overdase in the emergency department. During all of hese episades
the parient required assisied ventilation. A second case invalved a 28y ar-old female
bodybuilder who reported taking 1.5 teaspoans of GHB 1o help her relax & er 2 inrense
bodybuilding session. James (1996) described several pauients with seizures/decr. ased levels of
consciousness, including one death, 2 20-year-old woman who drank GHB in car 1bination with

alcohal.

After doses greater than SO mg/kg orally, somnolence was reported in as livle s 15 minutes,
unconsciousness and profound coma within 30-40 minutes following ingestion ® exacerbated
when taken with alcohol GHB is relatively shormt acting  After weatms nt in hospital
emergency Symptoms were departments all individuals awake within 2 10 4 ours of GHB

ingestion,
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Reports of abuse of illicit GHB use indicare thay the drug can-be used o endanger the bezlth and
safery of others. For example, there have been reparts of GHE users driving mg ar vehicles or
i -\dren white impaired. ™ The DEA repored five cases of persa 13 being found

behind the whee] of a car while intoxicated with GHB,

Alwsigniﬁcammﬂwmpomofhow&fmhasbmuus:dmphysi@lly- ind menrslly-
incapadmewomwmfxcilimcsmnlmkaud“dne—mpc.' The DEA has locumented a1
jeast sévenmtecn such cases originaing from Florida, Texas, Louisiznz, and M= gland, These
msshav:baenmbsmnﬁ&adbyuinalyskandhwmlfumcmm&inv&aigaﬁons. '

7.-  ITs PsYcHic oXk PEYsIOLOGIC DEPENRENCE LIABILITY

Dependence upon GHB has not been forpmally evalugted in preclinical or ol nical sudies.
Galloway e af (1997) published case reports of eight individuals sbusing GHB far s sedative,
cupharigenic, and anabolic effects. Individuals (6 of 8) abused GHB for s psych 1acive effeas
and obtained drug by ilficit purchase. [poa discorzimuation of GEB, mid withdrnwal
symproms, which included “nsomnia, miscle eramps, emor and amdery, W€ described.
Frederick ef al. (1995) also descnbed one individual who abused GHB for |5 yers and
deseribed tolerance to GHB's euphioric and sedative cffects. In this individual, 8] rupi cesaarion
resulied in symptoms of insomuia, anxiery, emar, and swearing. These &ng «Jotal reparts
originasing from the Haight-Ashbury Fres Clinic {San Francisco) have all involva clandcstinely

manufacured GHB.

Although these and other anecdotal reponis describe mild withdrewal symproms fo lowing gbrupt
disconrnuation of excessive use of GHE, these repatts cannot be relied dpon ;s evidense of
significant physical dependence. These Symploms Wefe jarpely described in e seving of
polydrug and alcobal abuse, and therefore in the setting of withdrawal from of er substances
iaken concomitantly. Clinical tial expesience has failed 10 confirn 2 physic 1 dependence

profile:

There are no welldevelaped clinical date fom which wo conclude that there is psychological

dependence on GHB. - Psychological dependence may only be intimaged by guect tal reports of
escalation of GHB dose, increased frequency, of use, and comtinued use ‘d spite adverse

COnS&QUEnCES.

8. WHETHER THE SUBSTANCE IS AN [MMEDIATE PRECUBSOR OF A SUBSTA {CE ALREADY
CONTROLLED UNDER THIS ARTICLE

GHB is not an immediate precursor of any controlied substance

iz
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RECOMMENDATION

Aﬁermnsidaaﬁoncfth:eighﬁaomdiswssdameDAmmmmdsdxa GHB and all
mixures, compounds and prepasstions of GHB should be placed in schedule . of the CS4,
except thar any mixmure, compound of son of GHB ihat is the subje 1 of an FDA
athorized investigatonal new drug sp icarion pursuant 1o 21 CFR. part 312 shoy d be placed in
schedule [IL

Part]

Exceptes discussed in Part W below, GHB tneers the criterta for placing 3 substanc > in schedule I
of the CSA under 21 U.S.C. 812(bX1). _

A Abuse Potential

GHB can penetrate the blood brain berrier and is active ip the cemral pervous g stem.  kisa
sedarive-hypootic agen that produces dose- and concemratan-dependent C1{S effects in
humans. Its onset of sedarive ction occurs witn 15 migutes of oral togestion ar 1 lasts up 10 3
hours. GHB in Jow doses has been associated with amnesia and bypotonia. Dey ending o the
dase ingested, its effects may range from mild sedation ™ profound coma ang if respiratory
funcdon s not supporied, death [ 1s warer saluble and therefore miscith in aleoholic
beverages Iis CNS effects are further enhanecd by aleohol.

Self-adminisation and drug discriminative efects studies in animals indicat: that GHB's
teinforcing and stmulus generalization effects were similar o those of alcohol ans substances in
schedule TV such s the benzodiazepines rather than schedule I or II opiates and allucinogens.
Trs shuse potential is theoretically similar o that of other substances in Jowe schedules of

conuol

However, the rapid onset of sedation coupled with the ampesuc feamres if this agent,
partiaslarly when added 10 alcotiol To conceal its presence and porentiate its cff «ts, appear 10
make GHB an effective agent 1o physically and menually incapaditate victims i t € commission
2 cime. In addition, pharmacodynamic daa indicute thar GHB has a narvow the apeutic index,
with the difference between the dose of GHB necessary for a desired bypnotic :ffect and that
which produces uncoosciousness being relatively small—and even smaller in & € presence of
alcohol In comparison, some of the benzodiazepines in Schedule IV have 1 rmuch wider
therapeutic index. Epidemiolagical dara show significant increases in emerpgacy room and
medica) examiner reports related w GHB, and law enforcement data confirm GEE: ¥'s use in third
party abuse seftings. .

GHB has one additional charactenisuc which incré:ases its abuse liability—it can b easily

manufaciured in a clandestine seming, resulting in 2 potentially unlimited supply- * here is
widespread dissemination of infarmation on the INTERNET and ather sources reg arding its
manufacture using 2 simple, one-siep synthesis from readily available and inexper stve chemical
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preaursors. No specialized taining or equipment is needed. In addition, the wideg read
availability of illicit preparetions of urknowa strength and puriry raise further pulk ¢ bealrh
concerns thar distinguish GHB's abuse fisbility from thaz of other sedarive/hypnoti : agexts.

- For these reasons, andaxccptasprovidedemIInfdﬂsRemmcnduiomFD 1 believes thar
_ GHB has a ~high potential for abuse™ relarive to substances conrralled in schedule 1L IVand V.

B. Medical Use

FDA has not approved a new drug application (NDA) for 2 GHB praduct, flor cag FHB be
markered lawfilly for medical use in the United Stares withour an NDA. For this | ason FDA

believes that GHB has “oo currently accepred medical use in the United States” & his time.

C Safety

Clandestinely produced GHB is a substance of unkmowm, unregulared, and k ghly varizble
quality, smengrh, and purity I has not been studied in any reliable manner 4 4 there is po
accepied safety profile for this substance. Even if used under medical supervisia)., the safety of
such a substance could not be prediged. Therefore, the FDA believes that ther : is 8 “lack of
accepred safery for use af the drug or other subistance under medical supervision.”

Parg I1

GHB subsiances and products thar ere the subject of FDA authorized investigati xal new drug
gpplications, pursuant 1o 2] CFR part 312, do not meey the aiteriza for placemem in schedule L.
Instead, such products and substances shiould be subject to cantrol under schedule [ of the CSa,

21 US.C. 812 ()3}

A. Abnsc Potential

GHB products are curently being studied under FDA authorized invesugstic nal new drug. -
applications  None of the reports of actual abuse of GHB that suppont ne scheduling
recommendarion ig Part 1 has involved GHB that was diveried from an aul wrized study.
Moreover, given the ease with which GHEB can be synthesized from reedily availal le materials, it
is considerably less likely thar these authorzed studies will become a source for | alawful use or
shuse of GHB In essence, the widespread availtability of clandesunely produced - #HB decreases
the abuse liability and potensial for abuse of the products being studied in-auth irized research
programs and well-supervised clinics. Far this jeasan, 2 GHB produc 6r subsy; nce that is the
subject of an authorized protocol and is being smidied under a carefully des.gned research
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Bas & “fow potennial for abuse relative to drugs of other substances in sch. dule II™ (sec
21 T1.S.C. 812 (b}4XA).

B. Moedical Use

As discussed io Pan I, GHB does nof have a “curtemtly accepted medical use in w ament in the
United Smﬁ"asmmwmhaswnintaprﬁndin-bytheFDAMDE&

A GHB producy, however, has receady been granted 2 prafocol under 21 CFR 31134 10 allow
for expanded, trexrment use of the produd in padents who suffer from caraplexy #: sociated with
narcolepsy. In this instance, the smudy and development of a GHB product Is w fidemly far
along to suggest that anthorizzed formutations of GHB may be considered as havin, , 2 “currently

medical use with severe resmictions” under the CSA. (see 21 U.S.C. 812 b}2XB); se=

also 47 FR 281241, June 25,1932},

C.  Physical or Peychological Pependence

There is no well-developed evidence from clinical sudies to suggess wer GAB leads 1

psychological dependence. The few gvailable znecdotsl case reports SUgEE ! only mild
witbdrawal symptoms that may be indicative of Jow risk of physical dependeng - Similarly,
fram these few anecdotal reports, instances of escalation of GHB dose, increased frequency of
use, and continued use despite adverse consequences are anly suggesave o] dependence
production. There ts a0 evidence, however 1o suggest that abuse of GHB lead . to “severe”
dependence (see 21 U.S.C. B12 (b)}2XC)). When compared 10 substances in schedt es I and IH,
GHB's physical and psychalogical dependence producing effects appear 10 be “lin ited” (see 21
U.S C. 812 (BbX4CD. ‘ :

GHP has 2 high potential for abuse relaive to substances conmrolled in schedules I IV and V.
GHB has no accepred medicsl use and, when maana.cmrad clandestinely, is unsafe oruse under
medical supervision. Accordingly, and except 2s provided below, GHB should be ¢ nmolied in

Schedule I :

Formulations of GHB currently are¢ bciﬁg smdicd under FDA-guthorized INDs. As east one

sponsor’s formulation has been granted orphan drug szatus under seciion 526 of the “ood, Drug,

and Cosmetic Act, and is available under a reatmenu use protocol under 21 CFR § 112.34.
None of the reports of actual abuse of GHB that support the Schedule i recommeng tian has
involved GHB thar was diverted from en authorized swdy. Given the ease with wh -h GHB can
be synthesized from readily available materials, it is unlikely that authorzed studie: will become
2 source of GHB for abuse. Rarher, the abuse patential of GHB, wheg used under & 1 authorized

research protocol, is consistent with substances typically contralied under Schedule IV.
Information on the dependence producing ¢ffects of GHB is limited, bur available ¢ 12 suggest

that its potential for physicai and psychological dependence: is also consistent with s ontrol under
Schedufe IV
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Amborized formularians of GHR, however, do pot meet the “accepted medical use ' riteria set
farth in Schedule IV. AI best, an mnthorized farmyulation of GHB is far enough alo g inthe
M&mmmm&esmdﬂduﬁaswcﬂofadrugormm having 3
'menﬂYaa:eptedmedicalusewirhsevmrcmicﬁnns.' Under these crcumstan es, FDA
rwmmm&phdngmﬂmizdfomuﬂmousofm in Schedule ITT, a level of o wml higher
than Schedule IV to r2ke mto mmrhehckofmwpxednndicaluseandalq e] of conmrol
Iowathanschedulznmmhimoacmuntﬂlcabuseanddﬂpmdem_ﬁabﬂ&yﬁndhgsfor '

authorized farmularions of GHE.
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Walgion., D.C X517 .

SEP 16 199,

1447

pr. John M. Eisenberg S

Acting Assistant Secretary for Healrth
.Department of Health and Buman Services
200 Independence Avenue, S.W.
wWashington, D.C. 20201

pear Dr. Eisenberg:

Iin .accordance with the provisions of Title 21, UH.8.C..
Section 811(b), of the controlled Substances Act (CSA), che Drug
Enforcement Administracion (DEA) has gathered and revieved the
available dara on gamna hydroxyburyrate (GHB). Your scjentific
and medical evaluation of che enclosed data and your scl eduling
recommendacion for GHB are requested so thar the DEA car make 2
final determination regarding the scheduling of this sulstance.

GHB is a substance that is currently nor controlleq under
the Controlled Substances Act {CSA}. <o date, the data available
to DEA shows that GHB is abused as a Cencral Nervous SyfCem (CNS)

depressant, an inroxicang and euphoriant, a grovth liormene
ulrs. It is easily

releasing agenrc. and in criminal assa
synthesized Tllicitly 1n clzndesctine laboractories with 1eadily
sors by those inexperienced in chemistiy. The

obrainable precur
drug is easily administered orally, taken in the form c1 the

sodium salt usually dissolved in water or alcoholic drivk.

Abuse of GHBE 1§ nationwide, increasing and associaled with
sericuse public health and safety risks. Since 1990,
approxima:ely 500 encounters with GHE have been documery ed by
information gatherad from federal, state and local law :
enfarcement agehcies, poieon concrol centers, hospitals medical
examineys, and the sciencific livergrure. GHB has been
encountered in ar least 35 grares. DEA is aware of 15 leaths
associated with GHB use. GHB ia sold eicher in golid o powder
form or dissolved in liquid and abused by the oral rout:. It is
crafficked locally, regionally and pavtionally.

DEA iz only aware of limited research into the thgrapeutic
use of GHB in the United Staces. DEA ie not aware of 51y
legitimately marketed products containing GHB in cthe UOrired
Spactes. The Food and Drug rdministracion (FDA) conside red GHB
unsafe and banned its manufaccure and distribucion in cietary
supplements. Since GHB is not concrolled federally or uader mosSt
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Dr. Jchn M. Eisenberg Page Two

state laws, it is not rhe target of law enforcement
investigations and ics j1licic manufacrure. abuse and tyafficking
are severely undex reported. Nevertheless, the datra cop tained in
the encloseg'document show rhar there is an alarming lev=l of GHBE
abuse, that it is widespread and jncreasing, that the Gk 3 is
illicitly. produced in clandestine laboratories, and ghat this
apuse is associated with many and serious adverse public health
indicare that GHE has 2

and safety risks. These data srrongly
r abuge and strongly Support its placer3nt in a

high potential fo
under the CSA. Fipal dererminatl

rescriceive schedule )
specitic achedule must await the scientific and @

evaluation of the DHHS.

Appropriate wefbers of the DEA staff are available to
provide whatever aggigrance may be needed. In order TO
facilitare the exchange of information, the DEA staff is
autharized to exchange &= on directly wirl
designated members of your staff: issistant
administrator, Office of Diversio liaison

for rhis exchange of information.
(202} 307-7165-.-

levant informari
 John H. King, Depury
5 Control, will act as

He can be reached act

Sincerely,

/ -
James S. Hilfordnf.
acring Deputy 4{’iftsr:rar.c:

— - —enelosurer — -
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PUBLIC LAW 106-172—FEB. 18, 2000

Public Law 106-172
106th Congress
An Act

To amend the Controlled Substances Act to direct the emergency scheduling of
gamma hydroxybutyric acid, to provide for a national awareness campaign, and
for other purposes.

Be it enacted by the Senate and House of Representatives of
the United States of America in Congress assembled,

SECTION 1. SHORT TITLE.

This Act may be cited as the “Hillory J. Farias and Samantha
Reid Date-Rape Drug Prohibition Act of 2000”.

SEC. 2. FINDINGS.

Congress finds as follows:

(1) Gamma hydroxybutyric acid (also called G, Liquid X,
Liquid Ecstasy, Grievous Bodily Harm, Georgia Home Boy,
Scoop) has become a significant and growing problem in law
enforcement. At least 20 States have scheduled such drug in
their drug laws and law enforcement officials have heen experi-
encing an increased presence of the drug in driving under
the influence, sexual assault, and overdose cases especially
at night clubs and parties.

(2) A behavioral depressant and a hypnotic, gamma
hydroxybutyric acid (“GHB”) is being used in conjunction with
alcohol and other drugs with detrimental effects in an
increasing number of cases. It is difficult to isolate the impact
of such drug’s ingestion since it is so typically taken with
an ever-changing array of other drugs and especially alcohol
which potentiates its impact.

(3) GHB takes the same path as alcohol, processes via
alcohol dehydrogenase, and its symptoms at high levels of
intake and as impact builds are comparable to alcohol inges-
tion /intoxication. Thus, aggression and vielence can be expected
in some individuals who use such drug.

(4) If taken for human consumption, common industrial
chemicals such as gamma butyrolactone and 1.4-butanediol
are swiftly converted by the body inte GHB. Illicit use of
these and other GHB analogues and precursor chemicals is
a significant and growing law enforcement problem.

{5) A human pharmaceutical formulation of gamma
hydroxybutyric acid is being developed as a treatment for
cataplexy, a serious and debilitating disease. Cataplexy, which
causes sudden and total loss of muscle control, affects about
65 percent of the estimated 180,000 Americans with narcolepsy,
a sleep disorder. People with cataplexy often are unable to
work, drive a car, hold their children or live a normal life.

CBM of U.S. Patent No. 7,765,107

114 STAT. 7

Feb. 18, 2000

{H.R. 2130]

Hillory J. Farias
and Samantha
Reid Date-Rape
Drug Prohibitien
Act of 2000.

Law enforcement
and crimes.

21 USC 801 note.
21 USC 812 note.
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114 STAT. 8 PUBLIC LAW 106-172—FEB. 18, 2000

(6) Abuse of illicit GHB is an imminent hazard to public
safety that requires immediate regulatory action under the
Controlled Substances Act (21 U.S.C. 801 et seq.).

SEC. 3. EMERGENCY SCHEDULING OF GAMMA HYDROXYBUTYRIC ACID
AND LISTING OF GAMMA BUTYROLACTONE AS LIST I
CHEMICAL.

21 USC 812 note. (a) EMERGENCY SCHEDULING OF GHB.—
(1) IN GENERAL.—The Congress finds that the abuse of
illicit gamma hydroxybutyric acid is an imminent hazard to
Deadline. the public safety. Accordingly, the Attorney General, notwith-
standing sections 201(a), 201(b}, 201(c), and 202 of the Con-
trolled Substances Act, shall issue, not later than 60 days
after the date of the enactment of this Acf, a final order
that schedules such drug (together with its salts, isomers, and
salts of isomers) in the same schedule under section 202(c)
of the Controlled Substances Act as would apply to a scheduling
of a substance by the Attorney General under section 201(h)(1)
of such Act (relating to imminent hazards to the public safety),
except as follows:

(A) For purposes of any requirements that relate to
the physical security of registered manufacturers and reg-
istered distributors, the final order shall treat such drug,
when the drug is manufactured, distributed, or possessed
in accordance with an exemption under section 505(i) of
the Federal Food, Drug, and Cosmetic Act (whether the
exemption involved is authorized before, on, or after the
date of the enactment of this Act), as being in the same
schedule as that recommended by the Secretary of Health
and Human Services for the drug when the drug is the
subject of an authorized investigational new drug applica-
tion (relating to such section 505(i)). The recommendation
referred to in the preceding sentence is contained in the
first paragraph of the letter transmitted on May 19, 1999,
by such Secretary (acting through the Assistant Secretary
for Health) to the Attorney General (acting through the
Deputy Administrator of the Drug Enforcement Adminis-
tration), which letter was in response to the letter trans-
mitted by the Attorney General (acting through such

Federal Register, Deputy Administrator) on September 16, 1997. In pub-
publication. lishing the final order in the Federal Register, the Attorney
General shall publish a copy of the letter that was trans-
mitted by the Secretary of Health and Human Services.

(B} In the case of gamma hydroxybutyric acid that
is contained in a drug product for which an application
1s approved under section 505 of the Federal Food, Drug,
and Cosmetic Act (whether the application involved is
approved before, on, or after the date of the enactment
of this Act), the final order shall schedule such drug in
the same schedule as that recommended by the Secretary
of Health and Human Services for authorized formulations
of the drug. The recommendation referred to in the pre-
ceding sentence is contained in the last sentence of the
fourth paragraph of the letter referred to in subparagraph
{A) with reapeet to May 19, 1999, .

{2) FAILURE TO 1SS5UE ORDER.—Il Lhe final order is nob
issued within the period specified in paragraph (1), gamma
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hydroxybutyric acid (together with its salts, isomers, and salts

of isomers) is deemed to be scheduled under section 202(c)

of the Controlled Substances Act in accordance with the policies

described in paragraph (1), as if the Attorney General had
issued a final order in accordanece with such paragraph.

(b) AnDITIONAL PENALTIES RELATING TC GHB.—

(1) CONTROLLED SUBSTANCES ACT.—

{A) IN GENERAL.—Section 401(b)(1XC) of the Controlled
Substances Act (21 U.S.C. 841(b){1)C)) is amended in the
first sentence by inserting after “schedule I or II,” the
following: “gamma hydroxybutyric acid (including when
scheduled as an approved drug product for purposes of
section 3(a)(1)(B) of the Hillory J. Farias and Samantha
BReid Date-Rape Drug Prohibition Act of 2000),”.

(B) CONFORMING AMENDMENT.—Section 401(b)(1)(D) of
the Controlled Substances Act {21 U.S.C. 841(b)(1XD)) is
amended by striking “, or 30” and inserting “(other than
gamma hydroxybutyric acid), or 30".

(2) CONTROLLED SUBSTANCES IMPORT AND EXPORT ACT.—

(A} IN GENERAL.—Section 1010(b}3) of the Controlled
Substances Import and Export Act (21 U.S.C. 960(b)(3))
is amended in the first sentence by inserting after “I or
I1,” the following: “gamma hydroxybutyric acid (including
when scheduled as an approved drug product for purposes
of section 3(a)(1)(B) of the Hillory J. Farias and Samantha
Reid Date-Rape Drug Prohibition Act of 2000),”.

(B) CONFORMING AMENDMENT.—Section 1010(b)(4) of
the Controlled Substances Import and Export Act (21
U.S.C. 960(b)(4)) is amended by striking “flunitrazepam)”
and inserting the following: “flunitrazepam and except a
violation involving gamma hydroxybutyric acid)”.

{c) GAMMA BUTYROLACTONE AS ADDITIONAL LIST I CHEMICAL.—
Section 102(34) of the Controlled Substances Act (21 U.S.C. 802(34)})
is amended—

(1) by redesignating subparagraph (X) as subparagraph

(Y); and

(2) by inserting after subparagraph (W) the following
subparagraph:
“(X) Gamma butyrolactone.”.

SEC. 4. AUTHORITY FOR ADDITIONAL REPORTING REQUIREMENTS
FOR GAMMA HYDROXYBUTYRIC PRODUCTS IN
SCHEDULE NI,

Section 307 of the Controlled Substances Act (21 U.S.C. 827)
is amended by adding at the end the following:

“h) In the case of a drug product containing gamma hydroxy-
butyric acid for which an application has been approved under
section 505 of the Federal Food, Drug, and Cosmetic Act, the
Attorney General may, in addition to any other requirements that
apply under this section with respect to such a drug preduct,
establish any of the following as reperting requirements:

“(1) That every person who is registered as a manufacturer
of bulk or dosage form, as a packager, repackager, labeler,
relabeler, or distributor shall report acquisition and distribution
transactions quarterly, not later than the 15th day of the month
succeeding the quarter for which the report is submitted, and
annually report end-of-year inventories.
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“(2) That all annual inventory reports shall be filed no
later than January 15 of the year following that for which
the report is submitted and include data on the stocks of
the drug product, drug substance, bulk drug, and dosage forms
on hand as of the close of business December 31, indicating
whether materials reported are in storage or in process of
manufacturing.

“(3) That every person who is registered as a manufacturer
of bulk or dosage form shall report all manufacturing trans-
actions both inventory increases, including purchases, transfers,
and returns, and reductions from inventory, including sales,
transfers, theft, destruction, and seizure, and shall provide
data on material manufactured, manufactured from other mate-
rial, use in manufacturing other material, and use in manufac-
turing dosage forms.

“(4) That all reports under this section must include the
registered person’s registration number as well as the registra-
tion numbers, names, and other identifying information of ven-
dors, suppliers, and customers, sufficient to allow the Attorney
General to track the receipt and distribution of the drug.

“(5) That each dispensing practitioner shall maintain for
each prescription the name of the preseribing practitioner, the
prescribing practitioner's Federal and State registration num-
bers, with the expiration dates of these registrations,
verification that the prescribing practitioner possesses the
appropriate registration to prescribe this controlled substance,
the patient’s name and address, the name of the patient's
insurance provider and documentation by a medical practitioner
licensed and registered to prescribe the drug of the patient’s
medical need for the drug. Such information shall be available
for inspection and copying by the Attorney General.

“(6) That section 310(b)3) (relating to mail order reporting)
applies with respect to gamma hydroxybutyric acid to the same
extent and in the same manner as such section applies with
respect to the chemicals and drug products specified in subpara-
graph (A)i) of such section.”.

SEC. 5. CONTROLLED SUBSTANCES ANALOGUES.

{a) RULE OoF CONSTRUCTION REGARDING CONTROLLED SUB-
STANCE ANALOGUES.—Section 102(32) of the Controlled Substances
Act (21 11.5.C. B02(32}) is amended—

(1) in subparagraph (A), by striking “subparagraph (B)”

and inserting “subparagraph (C)";

(2) by redesignating subparagraph (B) as subparagraph

(C); and

{3) by inserting after subparagraph (A) the following new

subparagraph (B):

“B) The designation of gamma butyrolactone or any other
chemical as a listed chemical pursuant to paragraph (34) or (35)
does not preclude a finding pursuant to subparagraph (A) of this
paragraph that the chemical is a controlled substance analogue.”.

(b} DisTRIBUTION WitH INTENT To CoMMIT CRIME OF
VIOLENCE. =—=Seetion 401(bX7)A) of the Cuntrolled Substances Act
{21 U.S.C. 841(b)(T)A)} is amended by inserting “or conlrolled sub-
stance analogue” after “distributing a controlled substance”.
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SEC. 6. DEVELOPMENT OF MODEL PROTOCOLS, TRAINING MATERIALS,
FORENSIC FIELD TESTS, AND COORDINATION MECHA-
NISM FOR INVESTIGATIONS AND PROSECUTIONS
RELATING TO GAMMA HYDROXYBUTYRIC ACID, OTHER
CONTROLLED SUBSTANCES, AND DESIGNER DRUGS.

(a) IN GENERAL.—The Attorney General, in consultation with
the Administrator of the Drug Enforcement Administration and
the Director of the Federal Bureau of Investigation, shall—

{1) develop—

{A) model protocols for the collection of toxicology speci-
mens and the taking of victim statements in connection
with investigations into and prosecutions related to possible
violations of the Controlled Substances Act or other Federal
or State laws that result in or contribute to rape, other
crimes of violence, or other crimes involving abuse of
gamma hydroxybutyric acid, other controlled substances,
or so-called “designer drugs”; and

(B) model training materials for law enforcement per-
sonnel involved in such investigations; and
(2) make such protocols and training materials available

to Federal, State, and local personnel responsible for such inves-

tigations.

(b) GRANT.—

(1) IN GENERAL.—The Attorney General shall make a grant,
in such amount and to such public or private person or entity
as the Attorney General considers appropriate, for the develop-
ment of forensic field tests to assist law enforcement officials
in detecting the presence of gamma hydroxybutyric acid and
related substances.

{2) AUTHORIZATIGN OF APPROPRIATIONS.—There are author-
ized to be appropriated such sums as may be necessary to
carry out this subsection.

(c) REPORT.—Not later than 180 days after the date of the
enactment of this Act, the Attorney General shall submit to the
Committees on the Judiciary of the Senate and House of Represent-
atives a report on current mechanisms for coordinating Federal,
State, and local investigations into and prosecutions related to
possible violations of the Controlled Substances Act or other Federal
or State laws that result in or contribute to rape, other crimes
of viclence, or other crimes involving the abuse of gamma hydroxy-
butyric acid, other controlled substances, or so-called “designer
drugs”. The report shall also include recommendations for the
improvement of such mechanisms.

SEC. 7. ANNUAL REPORT REGARDING DATE-RAPE DRUGS; NATIONAL
AWARENESS CAMPAIGN.

{a) ANNUAL REPORT.—The Secretary of Health and Human
Services (in this section referred to as the “Secretary”) shall periodi-
cally submit to Congress reports each of which provides an estimate
of the number of incidents of the abuse of date-rape drugs (as
defined in subsection (¢)) that occurred during the most recent
1-year period for which data are available. The first such report
shall be submitted not later than January 15, 2000, and subsequent
reports shall be submitted annually thereafter.

{b) NATIONAL AWARENESS CAMPAIGN.—

(1) DEVELOPMENT OF PLAN; RECOMMENDATIONS OF ADVISORY

COMMITTEE.—

114 STAT. 11

21 USC 801 note.

Deadline.

21 YSC 801 note.

Deadline.
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(A) IN GENERAL.—The Secretary, in consultation with
the Attorney General, shall develop a plan for carrying
out a national campaign to educate individuals described
in subparagraph (B) on the following:

(i) The dangers of date-rape drugs.
(ii) The applicability of the Controlled Substances

Act to such drugs, including penalties under such Act.

(iii) Recognizing the symptoms that indicate an
individual may be a victim of such drugs, including
symptoms with respect to sexual assault.

(iv) Appropriately responding when an individual
has such symptoms.

(B) INTENDED POPULATION.—The individuals referred
to in subparagraph (A} are young adults, youths, law
enforcement personnel, educators, school nurses, counselors
of rape victims, and emergency room personnel in hospitals.

(C) ADVISORY COMMITTEE.—Not later than 180 days
after the date of the enactment of this Act, the Secretary
shall establish an advisory committee to make rec-
ommendations to the Secretary regarding the plan under
subparagraph (A). The committee shall be composed of
individuals who collectively possess expertise on the effects
of date-rape drugs and on detecting and controlling the
drugs.

(2) IMPLEMENTATION OF PLAN.—Not later than 180 days
after the date on which the advisory committee under para-
graph (1) is established, the Secretary, in consultation with
the Attorney General, shall commence carrying out the national
campaign under such paragraph in accordance with the plan
developed under such paragraph. The campaign may be carried
out directly by the Secretary and through grants and contracts.

{(3) EVALUATION BY GENERAL ACCOUNTING OFFICE.—Not
later than 2 years after the date on which the national cam-
paign under paragraph (1) is commenced, the Comptroller Gen-
eral of the United States shall submit to Congress an evaluation
of the effects with respect to date-rape drugs of the national
campaign.

(¢) DEFINITION.—For purposes of this section, the term “date-
rape drugs” means gamma hydroxybutyric acid and its salts, iso-
mers, and salts of isomers and such other drugs or substances
as the Secretary, after consultation with the Attorney General,
determines to be appropriate.

SEC. 8. SPECIAL UNIT IN DRUG ENFORCEMENT ADMINISTRATION FOR
ASSESSMENT OF ABUSE AND TRAFFICKING OF GHB AND
OTHER CONTROLLED SUBSTANCES AND DRUGS.

(a) EsTABLISHMENT.—Not later than 60 days after the date
of the enactment of this Act, the Attorney General shall establish
within the Operations Division of the Drug Enforcement Adminis-
tration a special unit which shall assess the abuse of and trafficking
in gamma hydroxybutyric acid, flunitrazepam, ketamine, other con-
trolled substances, and other so-called “designer drugs” whose use
has been associated with sexual assault.

(b) ParTiCcULAR DUTIES.—In earrying out the assessment under
subsection (a), the special unit shall—
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(1) examine the threat posed by the substances and drugs
referred to in that subsection on a national basis and regional
basis; and

(2) make recommendations to the Attorney General
regarding allocations and reallocations of resources in order
to address the threat.

(c) REPORT ON RECOMMENDATIONS.—

(1) REQUIREMENT.—Not later than 180 days after the date Deadline.
of the enactment of this Act, the Attorney General shall submit
to the Committees on the Judiciary of the Senate and House
of Representatives a report which shall—

{A) set forth the recommendations of the special unit
under subsection (b)(2); and

(B) specify the allocations and reallocations of resources
that the Attorney General proposes to make in response
to the recommendations.

(2) TREATMENT OF REPORT,—Nothing in paragraph (1) may
be construed to prohibit the Attorney General or the Adminis-
trator of the Drug Enforcement Administration from making
any reallocation of existing resources that the Attorney General
or the Administrator, as the case may be, considers appropriate.

SEC. 9. TECHNICAL AMENDMENT.

Section 401 of the Controlled Substances Act (21 U.S.C. 841)
is amended by redesignating subsections (d), (e), (f), and {g) as
subsections (¢}, (d), {e), and (f), respectively.

Approved February 18, 2000.

LEGISLATIVE HISTORY—H.R. 2130 (8. 1661):

HOQUSE REPORTS: No. 106-340, Pt. 1 (Comm. on Commerce).
CONGRESSIONAL RECORD:

Yol. 145 (1999): Oct. 12, considered and passed House.

Nov. 19, considered and passed Senate, amended, in lieu of
S. 1561,

Vol. 146 {2000): Jan. 31, House concurred in Senate amendmenta.
WEEKLY COMPILATION OF PRESIDENTIAL DOCUMENTS, Vol. 36 (2000):

Feb. 18, Presidential statement.
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publication of this document in the
Federal Register, Therefore, a comment
is best assured of having its full effect
if OMB receives it within 30 days of
publication. Written comments and
recommendations for the proposed
information collection should be sent
directly to the following: Office of
Management and Budget, Paperwork
Reduction Project, 725 17th Street, NW.,
Washington, DC 20503, Attn: Desk
Officer for ACF.

Dated: February 27, 2001.
Bob Sargis,
Reparts Clearance Officer.
[FR Dac, 01-5234 Filed 3—2-01; 8:45 am]
BILLING CODE 4184-01-M

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

[Docket No. 00N-1441]

Agency Information Collection
Activities; Announcement of OMB
Approval; Infant Formula
Requirements

AGENCY: Food and Drug Administration,
HHS.

ACTION: Notice,

SUMMARY: The Food and Drug
Administration (FDA) is announcing
that a collection of information entitled
“Infant Formula Requirements” has
heen approved by the Office of
Management and Budget (OMB) under
the Paperwork Reduction Act of 1995,

FOR FURTHER INFORMATION CONTACT:
Paggy Schlosburg, Office of Information
Resources Management (HFA—-250),
Food and Drug Administration, 5600
Fishers Lane, Rockville, MD 20857,
301-827-1223.

SUPPLEMENTARY INFORMATION: In the
Federal Register of November 9, 2000
(65 FR 67388}, the agency announced
that the proposed information collection
had been submitted to OMB for review
and clearance under 44 U.5.C. 3507. An
agency may not conduct or sponsor, and
a person is not required to respond to,

a collection of information unless it
displays a currently valid OMB control
number, OMB has now approved the
information collection and has assigned
OMB conlrol number 0910-0256. The
approval expires on February 29, 2004.
A copy of the supporting statement for
this information collection is available
on the Internet at http://www.fda.gov/
ohrms/dockets.

Dated: February 23, 2001.
William K. Hubbard,

Senior Associate Commissioner for Policy,
Planning, and Legislation.

IFR Doc. 01-5158 Filed 3-2-01; 8:45 am]
BILLING CODE 4160-01-8

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

[Docket No. 00N-1257]

International Drug Scheduling;
Convention on Psychotropic
Substances; Single Convention on
Narcotic Drugs; World Health
Organization Scheduling
Recommendations for 4-Bromo-2,5-
dimethoxyphenethylamine (2C~B);
Gamma-hydroxybutyric acid (GHB}; 4-
Methylthioamphetamine (4-MTA);
Zolpidem {INN)

AGENCY: Food and Drug Administration,
HHS.

ACTION: Notice.

SUMMARY: The Food and Drug
Administration (FDA) is providing
interested persons with the opportunity
to submit written comments concerning
recommendations by the World Health
Organization (WHO) to impose
international manufacturing and
distribution restrictions, under
international treaties, on certain drug
substances. The comments received in
response to this notice will be
constdered in preparing the U.S.
position on these proposals for a
meeting of the United Nations
Commission on Narcotic Drugs (CNI) in
Vienna, Austria, March 20 to 29, 2001.
This notice is issued under the
Controlled Substances Act.

DATES: Submit written comments by
March 15, 2001.

ADDRESSES: Submit written comments
to the Dockets Management Branch
(HFA-305), Food and Drug
Administration, 5630 Fishers Lane, rm.
1061, Rackville, MD 20852. To ensure
expediticus review of written
comments, send a copy by facsimile or
e-mail to: James R. Hunter (address
below).

FOR FURTHER INFORMATION CONTACT:
James R. Hunter, Controlled Substances
Staff (HFD-9), Food and Drug
Administration, 5600 Fishers Lane,
Rockville, MD 20857, 301-827-2098,
Fax: 301—443-9222, e-mail:
hunterj@cder.fda.gov.

SUPPLEMENTARY INFORMATION:

I. Background

The United States is a party to the
1971 Convention on Psychotropic
Substances (the Convention). Section
201(d)(2)(B) of the Controlled
Substances Act (the CSA) (21 U.S.C.
811(d){2)(B)) provides that when the
United States is notified under Article 2
of the Convention that CND proposes to
decide whether to add a drug or other
substance to one of the schedules of the
Convention, transfer a drug or substance
from one schedule to another, or delate
it from the schedules, the Secretary of
State must transmit notice of such
information to the Secretary of Health
and Human Services (HHS). The
Secretary of HHS must then publish a
summary of such information in the
Federal Register and provide
opportunity for interested persons to
submit comments. The Secretary of HHS
must then evaluate the proposal and
furnish a recommendation to the
Secretary of State that shall be binding
on the representative of the United
States in discussions and negotiations
relating to the proposal.

As detailed below, the Secretary of
State has received notification from the
Secretary-General of the United Nations
(the Secretary-General) regarding
substances to be considered for control
under the Convention. The notification
reflects the recommendations from the
31st WHO Expert Committee for Drug
Dependence (ECDD), which met in June
1998. In the Federal Register of April
28, 2000 (65 FR 24968), FDA announced
the WHO ECDD review, and the agency
invited interested persons to submit
information for WHO’s consideration.

The full text of the notification from
the Secretary-General is provided in
section II of this document. Section
201(d)(2)(B) of the CSA requires the
Secretary of HHS, after receiving a
notification proposing scheduling, to
publish a notice in the Federal Register
to provide the opportunity for interested
persons to submit information and
comments on the proposed scheduling
action.

II, United Nations Notification

The formal United Nations
notification that identifies the drug
substances and explains the basis for the
recomunendations is reproduced below.

Noiification on 2C-B, 4-MTA, GHB
and Zolpidem: Reference: NAR/CL.26/
2000 CU 2000/240.

C1971/WHO
UNDCP 42nd CND
TLAGSB/CNDS-40/00

The Secretary-General of the United
Nations presents his compliments to the
Secretary of State of the United States of
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America and has the honour to inform
the Government that, pursuant to article
2, paragraphs 1 and 4, of the Convention
on Psychotropic Substances, 1971, he
has received a notification from the
World Health Organization (WHO)
concerning proposed recommendations
for international control in respect of
the following four substances: 2C-B, 4-
MTA, GHB and zolpidem.

In accordance with the provisions of
article 2, paragraph 2, of the 1971
Convention, the Secretary-General is
transmitting the text of that notification
as an annex to the present note.

As will be seen from the notification
and the attached assessments and
recommendations, WHO recommends
that 2C-B be included in Schedule II, 4-
MTA in Schedule I, and GHE and
zolpidem in Schedule IV of that
Convention.

Article 2, paragraph 1, of the
Convention reads:

If a Party or the World Health Organization
has information relating to a substance not
yet under international contrel which in its
opinion may require the addition of that
substance to any of the Schedules of this
Convention, it shall notify the Secretary-
General and furnish him with the
information in support of that notification.
The foregoing procedure shall also apply
when a Party or the World Health
Organization has information justifying the
transfer of a substance from one Schedule to
another among those Schedules, or the
deletion of a substance from the Schedules.

Article 2, paragraph 4, reads:

If the World Health Organization finds: (a)
That the substance has the capacity to
produce (i)(1) a state of dependence and (2}
central nervous system stimulation or
depression, resulting in hallucinations or
disturbances in motor function or thinking or
behaviour or perception or mood, or (ii)
similar abuse and similar ill effects as a
substance in Schedule | 11, [Tl or [V, and (b)
That there is sufficient evidence that the
substance is being or is likely to be abused
so as to constitute a public health and social
problem warranting the placing of the
substance under international control, the
Warld Health Organization shall
communicate to the Commission an
assessment of the substance, including the
extent or likelihood of abuse, the degree of
seriousness of the public health and social
problem and the degree of usefulness of the
substance in medical therapy, togsther with
recommendations on contral measures, if
any, that would be appropriate in the light
of its assessment.

Pursuant to article 2, paragraph 2, of
the Convention, the notification,
together with the assessments and
recommendations from WHO as well as
any data received from Governments on
any of these substances, will be brought
to the attention of the Commission on

Narcotic Drugs at its forty-fourth session
in March 2001. Any action or decision
taken by the Commission with respect
to that notification, pursuant to article 2,
paragraph 5, of the Convention, will be
notified to States Parties in due course.
Article 2, paragraph 5, of the

Convention reads:

The Commission, taking into account the
communication from the World Health
Organization, whose assessments shall be
delerminative as lo medical and scientific
matters, and bearing in mind the economic,
social, legal, administrative and other factors
it may consider relevant, may add the
substance to Schedule I, IL, Il or IV. The
Commission may seek further information
from the World Health Organization or from
other appropriate sources.

The Secretary-General would
appreciate it if the Government would
submit data on seizures of any of these
substances or on the existence of
clandestine laboratories manufacturing
them. Such data would assist the
Commission in its consideration of
possible internatignal control of some or
all of the substances under review.

In order to further assist the
Commission in reaching a decision, it
would be appreciated if any economic,
social, legal, administrative or other
factors the Government may consider
relevant to the question of the possible
scheduling of these four substances
could be communicated by 12 December
2000 to the Executive Director of the
United Nations International Drug
Control Pragramme, ¢/o0 Commission on
Narcotic Drugs Secretariat Section, P.O.
Box 500, A-1400 Vienna, Austria, fax:
43-1-26060-5885.

2 November 2000
NAR/CL.26/2000

Annex—Note Dated 4 October 2000
Addressed to the Secretary-General by
the Director-General of the World
Health Organization

The Director-General of the World
Health Organization presents her
compliments to the Secretary-General of
the United Nations and has the honour
to submit, in accordance with Article 2,
paragraphs 1 and 4, of the Convention
on Psychotropic Substances, 1971,
assessments and recommendations of
the World Health Organization, as set
forth on the annex hereto, concerning
the proposed international control in
respect of 2C-B, 4-MTA, GHB, and
zolpidem.

The Director-General of the World
Health Organization avails herself of
this opportunity to renew to the
Secretary-General of the United Nations
the assurances of her highest
consideration.

2C-B (4-Bromo-2,5-
dimethoxyphenylethylemine) Substance
identification

2C-B is chemically 4-bromo-2,5-
dimethoxyphenylethylamine; 2-(4-
bromo-2,5-dimethoxyphenyl)
ethylamine (CAS 66142-81-2). Other
names include: a-desmethyl DOB;
BDMPEA; MFT; Erox; Nexus;
Performax. There are no chiral centres;
therefore, no stereoisomers or racemates
are possible.

Similarity to Known Substances and
Effects on the Central Nervous System

2C-B has structural and
pharmacological similarities to
brolamfetamine and mescaline, 2C-B is
a selective partial agonist for 5-HTza-
and 5-HT,¢-serotonin receptors. In
humans, 2C-B is more potent than
mescaline but less potent than
brolamfetamine. In low doses it has
sensory enhancing effects: skin
sensitivity, heightened responsiveness
to smells, tastes and sexual stimulation.
In higher doses 2C-B is a strong
hallucinogen. 2C-B produces
particularly marked visual
hallucinations with an intense colour
play, intriguing patterns emerging on
surfaces and distortions of objects and
faces. It was reported to enhance sexual
feslings, sexual perception and
performance.

Dependence Potential

There are no animal or human studies
about the dependence potential of 2C-B.

Actual Abuse and/or Evidence of
Likelihood of Abuse

In the 1990s, 2C-B was sold as an
aphrodisiac in several countries and
some abuse of 2C-B has been reported
by a number of countries. These suggest
that 2C-B has modest abuse liability like
other hallucinogens. Although
hallucinogens are rarely associated with
compulsive use or dependent use, they
are known to have modest abuse
potential, particularly in polydrug
abusers.

Therapeutic Usefulness

Apart from the contraversial
experimental use to facilitate
psychotherapy, hallucinogens, such as
2C-B, do not have any therapeutic
usefulness.

Recommendation

Despite the limited availability of
studies, the chemical and
pharmacological similarity of 2C-B to
the hallucinogen mescaline has been
demonstrated. The altered state of mind
induced by hallucinogens such as 2C-B
may result in harm to the user and to
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others, Based on its perceived
aphrodisiac effects and known modest
abuse potential of hallucinogenic drugs
in general, it is estimated that 2C-B may
be abused so as to constitute a public
health and social problem warranting its
placement under international control.
However, hallucinogens are rarely
associated with compulsive use and
ahuse of 2C-B has been infrequent,
suggesting that abuse of 2C-B is likely
to constitute a substantial, rather than
an especially serious, risk to public
health. On these bases, it is
recommended that 2C-B be placed in
Schedule II of the 1971 Convention on
Psychotropic Substances.

4-MTA {4-methylthioamphetamine)
Substance Identification

4-MTA is chemically 4-
methylthicamphetamine (CAS 14116~
06-4) Other names include: a-methyl 4-
methylthiophenetylarnine, p-
methylthicamphetamine; 4-MTA; p—
MTA; MTA; MK; $5; Ss; Flatliner; The
One and Only Dominator, 4-MTA has
one chiral centre and can exist in two
enatiomers and a racemate. Only the
racemic mixturs has been reported to
have been synthesised.

Similarity to Known Substances and
Effects on the Central Nervaus System

4-MTA is a potent serotonin-releasing
agent and reversible inhibitor of
monoamine oxidase-A, and is
structurally similar to 4-
methoxyamphetamine.
Pharmacologically, it is similar to MDA
and MDMA,; studies suggest that 4-MTA
is six times more potent than MDMA
and MDA in inhibiting 5-HT uptake.

Dependence Potential

Drug discrimination studies in rats
suggest that 4-MTA produces
discriminative stimulus effects similar
to MDMA. 4-MTA did not substitute for
amphetamine, L5D or phencyclidine.
Reports from the United Kingdom
indicate that 4-MTA is abused for its
stimulant/euphoric effects similar to
MDMA.

Actual Abuse and/or Evidence of
Likelihood of Abuse

4-MTA is mainly abused in Europe. It
appears that 4-MTA is part of the dance
music culture although its use is
relatively less widespread probably
becange of perceptions by users that the
drug is stronger and more harmful than
other “club drugs” such as MDMA. 4-
MTA has resulted in a number of
fatalities and hospital admissions. It
appears that toxic effects can be
produced directly from the drug and

that the presence of other drugs or
alcohel may exacerbate such effects.

Therapeutic Usefulness

4-MTA has no recognized therapeutic
use.

Recommendation

4-MTA is chemically and
pharmacologically similar to MDA and
MDMA. 4-MTA is a new synthetic drug
which was seized for the first time in
1997. Although evidence of its actual
abuse is available only in several
countries in Europe, seizures, including
those of large quantities reported from a
wider range of countries, suggest that
the trafficking and abuse of 4-MTA are
more widespread than have been
reported. Based on this and its
similarity to known MDA-type
psychotropic substances, as well as data
from drug discrimination studies in
animals, it is estimated that 4-MTA is
likely to be abused so as to constitute a
public health and social problem
warranting its placement under
international control. Taking into
consideration that 4-MTA has no
recognized therapeutic use and that it
has resulted in a number of fatalities,
abuse of 4-MTA is estimated to
constitute an especially serious risk to
public health. It is therefore
recommended that 4-MTA be placed in
Schedule I of the 1871 Convention on
Psychotropic Substance.

GHB (Gamma-hydroxybutyric acid)
Substance Identification

GHB is chemically y-hydroxybutyric
acid; 4-hydroxybutyric acid {CAS 591-
81-1). GHB usually exists as either the
free acid or as the sodium salt. Sodium
oxybate (CAS 502-85-2) is a national
nonproprietary name for its sodium salt.
There are no chiral centres; therefore, no
stereoisomers or racemates are possible.

Similarity to Known Substances and
Effects on the Central Nervous System

GHB is an endogenous compound and
is structurally similar to the
neurotransmitter GABA.
Pharmacologically, it produces sedative
and anaesthetic effects at high doses,
Such depressant effects of GHB appear
to be associated with its cataleptic
effects and are different from those of
barbiturates and benzodiazepines. GHB
sedation possessed distinct excilatory
properties, which may be due to its
effect on the dopaminergic system
(increase in intracellular neuronal
dopamine). GHB has been found to
induce anesthesia (but does not provide
pain relief], (slow-wave} sleep,
bradycardia, vomiting, random clonic
movements, hypothermia, reduction in

potassium levels, decrease in ventilatory
rate and apnoea. However, the
respiratory centre remains sensitive to
an increase in carbon dioxide.

Dependence Potential

In drug discrimination studies in
animals, none of the known abused
drugs has the ability to fully substitute
for GHB. Morphine, dexamphetamine,
LSD and some benzodiazepines
produced, at best, partial substitution.
There have been few studies regarding
the dependence/abuse potential of GHB.
However, during the numerous studies
involving administration of GHBE to
patients at varying concentrations, no
dependence has been observed at low
doses of GHB. At prolonged high doses,
however, a withdrawal syndrome
including insomnia, muscular
cramping, tremor and anxiety has been
noted upon discontinuation in some
cases.

Actual Abuse and/or Evidence of
Likelihond of Abuse

GHB abuse has been reported in
Australia, USA and many countries in
Europe. Precursors of GHB, such as y-
butyrolaztone and 1,4-butanediol,
which are metabolized to GHB in the
body, have also been abused. Although
initially abused by body-builders for its
apparent growth hormaone promoting
properlies, the more recent primary
mode of abuse worldwide has been the
use of GHB for its subjective hypnotic,
euphoric and hallucinogenic effects,
especially in the context of the dance
music culture (i.e. “raves”). Some users
have also claimed to use GHB as an
alternative to alcohol (for relaxation), as
a sexual adjunct, appetite suppressant,
anti-aging product and has also been
implicated in cases of sexual assault.

It appears that toxic effects can ba
produced directly from the drug and the
presence of other depressant or sedative
drugs (e.g. opiates, benzodiazepines,
alcohol and barbiturates) and possibly
other psychoactive compounds (e.g.
amphetamine) may exacerbate the
effects of GHB. Hospital admissions and
deaths have been linked to GHB
ingestion and generally involve the
onset of coma and respiratory
depression.

Therapeutic Usefulness

GHB has heen used as an anaesthetic
agent and as an aid to alcohol/opiate
withdrawal, primarily in France,
Germany and Italy, respectively. In USA
and Canada it is currently under
evaluation for the treatment of
narcolepsy-associated cataplexy.
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Recommendation

Although GHB is an endogenous
compound that exists in the human
body, GHB has psychoactive and toxic
effects when administered. The pattern
and consequences of its abuse in a
number of countries in Europe and the
USA seem to suggest that its liability to
abuse constitutes a significant risk to
public health. The current easy
availability of GHB and some of its
precursors has contributed to its recent
abuse. The wide availability is likely to
be reduced once GHB is placed under
international control. On these bases, it
is recommended that GHB be placed in
Schedule IV of the 1971 Convention on
Psychotropic Substances.

Zolpidem {INN] Substance
Identification

Zolpidem is chemically N,N,6-
trimethyl-2-p-tolylimidazo [1,2-
a|pyridine-3-acetamide; N,N,6-
trimethyl-2-(4-
methylphenyl)imidazo(1,2-a]pyridine-3-
acetamide (CAS 82626—48-0), Trade
names include: Ambien, Bikalm, Niotal,
Stilnoct, Stilnaox.

Similarity to Known Substances and
Effects on the Central Nervous System

Though chemically different from
henzodiazepings, zolpidem produces
benzodiazepine-like effects. It acts as an
agonist binding with high and low
affinity to BZ; and BZ, receptor
subtypes, respectively. It is generally
believed to produce relatively greater
hypnotic effects than other
benzodiazepine-like effacts.

Dependence Potential

The results of human laboratory
studies suggest that zolpidem and
triazolam are generally similar in terms
of producing subjective reinforcing
effects. As with many of the
benzodiazepines, there have been a
number of case reports describing
withdrawal symptoms after cessation of
zolpidem administration. Though
withdrawal discomfort does not
necessarily lead to compulsory drug
taking (drug dependence] in humans,
there are reports of clinically diagnosed
cases of drug dependence resulting from
a prolonged use of zolpidem.

Actual Abuse and/or Evidence of
Likelihood of Abuse

Epidemiological studies indicate that
zolpidem is associated with relatively
low incidence of abuse. Sporadic case
reports in the scientific literature have
indicated that zolpidem is abused, but
these cases usually involved patients
with histories of drug abuse or chronic
psychiatric disorders. Cases of zolpidem

overdose requiring emergency treatment
have been reported. Death due to
zolpidem overdose is rare. Rates of
actual abuse and dependence of
zolpidem appear to be similar to other
hypnotic benzodiazepines in Schedule
IV, In terms of the numbers of cases of
abuse, dependence and withdrawal
reported as adverse drug reactions to the
WHO adverse drug reaction database,
less than ten henzodiazepines are
ranked higher than zolpidem.

Therapeutic Usefulness

Zolpidem is used for treatment of
insomnia in more than 80 countries.

Recommendation

Although zolpidem has a somewhat
novel neuropharmacological profile
relative to classic benzodiazepines,
studies of its abuse potential suggest
that it may be comparable to that of
many benzodiazepines. Furthermore,
rates of actual abuse and dependence of
zolpidem in medical use, as well as the
risk to public health of its abuse, appear
to be similar to hypnotic
benzodiazepines presently placed in
Schedule IV, On these bases, it is
recommended that zolpidem be placed
in Schedule IV of the 1971 Convention
on Psychotropic Substances.

I. Discussion

Although WHO has made specific
scheduling recommendations for each of
the drug substances, the CND is not
obliged to follow the WHO
recommendations, Options available to
the CND for substances considered for
control under the Psychotropic
Convention include: (1) Acceptance of
the WHO recommendations; {2)
acceptance of the recommendations to
control, but control the drug substance
in a schedule other than that
recommended; or (3] rejection of the
recommendations entirely.

4-Bromo-2,5-
dimethoxyphenethylamine (2C-B) is a
Schedule I controlied substance in the
United States. The U.S. Drug
Enforcement Administration (DEA)
placed 2C-B (including salts, isomers,
and salts of isomers: isomers include
optical, positional, and geometric} in
Schedule I of the Controlled Substance
Act [CSA]) in June 1995. 4-
methylthioamphetamine (4-MTA) is not
marketed in the United States and is not
currently a controlled substance in the
United States. Gamma hydroxybutyric
acid (GHB] is a Schedule I controlled
substance in the United States. GHB,
including its salts, optical isomers, and
salts of optical isomers, became a
Schedule I controlled substance in
March 2000. Registered manufacturers

and distributors of GHB when it is
manufactured, distributed, or possessed
in accordance with an FDA authorized
investigational new drug exemption
under Section 505(i) of the Federal
Food, Drug, and Cosmetic Act (21 USC
355(1)} are subject to Schedule III
security requirements. If FDA approves
a drug product containing GHB for
marketing, the approved product will be
placed into Schedule IIl under Public
Law 106-172. Zolpidem, its salts,
isomers, and salts of isomers, is a
Schedule IV controlled substance in the
United States. The DEA placed
zolpidem in Schedule IV in February
1993. With the exception of 4-MTA,
current controls in the United States on
the substances under consideration for
international control appear to meet the
requirements of the recommended
Psychotropic Convention schedules.

IV. Comments

Interested persons may, on or before
March 15, 2001, submit to the Dockets
Management Branch (address above)
written comments regarding this notice.
This abbreviated comment period is
necessary to allow HHS to furnish a
recommendation to the Secretary of
State in time for the March 2001
meeting of the United Nations
Commission on Narcotic Drugs.
Comments are to be identified with the
dacket number found in brackets in the
heading of this document, Received
comments may be seen in the Dockets
Management Branch {address above)
between 9 a.m. and 4 p.m., Monday
through Friday.

Dated: February 27, 2001.

Ann M. witt,

Acling Associate Commissioner for Policy.
[FR Doc. 01-5218 Filed 2-28-01; 11:36 am]
BILLING CODE 4160-01-P

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

Blood Products Advisory Committee;
Notice of Meeting

AGENCY: Food and Drug Administration,
HHS.
ACTION: Notice,

This notice announces a forthcoming
meeting of a public advisory committee
of the Food and Drug Administration
(FDA). The meeting will be open to the
public.

Nuame of Commitiee: Blood Products
Advisory Committee.

General Function of the Committee:
To provide advice and
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SECTION 8
RISK MANAGEMENT
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8.0 RISK MANAGEMENT

8.1  Introduction to Risk Management

The system used to manage the risks presented by medical products during their
pre-market and post-market phases involves many different parties with various, and
sometimes different, interests. Each party's goal, howewer, is limitation of the risk a
medical product presents to the patient and the public. It is a complex system,
presented graphically in Figure 8.1.

Figure 8.1. Complex System for Managing the Risks
of Medical Products

Premarket Phase (Rx Products) Postmarket Phase
FDA Risk
Intervention
Labeling Nurses
Restrictions on Uss Pharmacists
Sponsor FDA FDA Risk QKL_
RiskiBenefit |--> Premarket Approval 5> Managers |- i .
Assessment RiskiBenefit Declsion (Prescribers) Patients
Assessment Reporting
. —Reporting
l} Risk g:mnwniallun
Rlsk rlisi
Marken Communications Rlz:,:zl::;;m' Palier;t;ﬁ'lfur‘r:r‘:gﬁan
Oear Do Lette tictions
Risk Withdrawal we“a"r"i’@’m " ;m:ﬁRle;SpenTm T
Confrontsti Label Changes Professionals
Eeors Practice Guidelings
Ancillary Risk Managers:
FDA Healthcare Delivery Systems
Manufacturers Professiona) Societies
Other Federa! Groups —
Crisis
Postmarket Risk/Benefit Assessment
|
Wighing to simplify and update this risk management system, the FDA established a
Task Force in 1999 to reconsider the existing system, identify issues, and recommend
solutions (Task Force on Risk Management 1999).
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One of the major issues highlighted by the Task Force was that each of the partners
within this system lacked clearly defined roles and responsibilities. The Task Force
further determined that actions of the participants are not well integrated and
coordinated.

An example is the reporting of adverse events. All pharmacists are trained to identify
adverse events, and to report them to the manufacturer, which, in tumn, reports them to
the FDA. This process is not always effective within the current healthcare environment,
in which patients can make several visits to many different physicians, use multiple
pharmacies, and take over-the-counter or nutritional produdts without medical
supervision.

Rarely is a thorough medication audit performed on a patient, and consequently,
patients may not receive informed counseling regarding potential medication
interactions. Resultant adverse events often are not correlated to concomitant
medications. While regulations do exist to support counseling of patients by trained
pharmacists, many retail pharmacies have addressed this obligation by simply providing
written instructions for a given medication, and the opportunity for integration of care is
again lost.

Integration of a patient's total care is impossible without all of the care providers working
in concert.

The Task Force concluded that “risk confrontation” is key to the effective management of

risk associated with medical products. It recommended a simplified model that takes
into account the current health care delivery environment (see Figure 8.2).
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294

ROX 1005
CBM of U.S. Patent No. 7,765,107
298 of 353




295

Orphan Medical, Inc.
NDA #21-196 Xyrem® (sodium oxyhate) oral solution
Peripheral and Central Nervous System Drugs Advisory Committee Briefing Booklet

Figure 8.2. Proposed Risk Management Model

Proposed Risk
Management Model

Identify Issues

and Put Them
. into Contex
Evaluate Resuylts . S Agsess Risks/

ssass Banefits

Implement
the Strategy

Select a Strategy

Risk confrontation is the identification of salient risks and the design of methods to
address these risks. This mode! revolves around the participation of relevant partners
and stakeholders, that is, interested parties that can contribute to effective risk
management. These parties, referred to as the “Interested Community,” have to be
involved in the risk identification and management processes.

Orphan Medical has embraced and incorporated the conclusions of the FDA Task Force
in the design of its risk management system. These are presented in the next sections.

8.1.1 RISK MANAGEMENT OF XYREM USING THE RISK CONFRONTATION
MODEL

8.1.11 Identify Issues and Put Them Into Context

The first step in the risk confrontation mode! is to identify issues and understand their
real-world implications. Orphan Medical invited stakeholders to participate in a series of
meetings, between 1998 and 2001, in order to discuss Xyrem and its potential risks.
Stakeholders included in these meetings were:
¢ Narcolepsy patient organizations
Narcolepsy patients
Physicians expert in treating narcolepsy
Drug abuse experts
Criminal prosecutors
Forensics experts
Sexual assault investigators

* & & & 9 @
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Drug abuse trend experts

Legislative personnel

Field {aw enforcement

Various law enforcement officers who frain other officers in drug recognition
issues

Emergency room physicians

Toxicologists and Poison Control Center directors

The National Association of State Controlled Substance Authorities (NASCSA)
The National Association of Drug Diversion Investigators (NADDI)

Rape crisis centers and advocates

* & o © @»

The objectives of the meetings were to:

1. Identify all of the key risks relating to the use of Xyrem as well as illicit GHB and
related chemicals; and to
2. Propose methods to contain the risks identified.

The stakeholders first agreed on the following list of facts and issues.

s Narcolepsy is a disabling disease estimated to affect fewer than 140,000 people in
the United States. Since it is a difficult disease to diagnose, only an estimated
75,000 individuals with narcolepsy have received an accurate diagnosis and are
receiving treatment.

+ Cataplexy, a disabling symptom of narcolepsy, is distinguished by a loss of muscle
tone when the patient isconfronted by emotional stimulus. It is estimated that the
number of diagnosedftreated narcolepsy-with-cataplexy patients in the U.S. is
approximately 25,000. Current treatments for cataplexy are limited in their
effectiveness and can have troubling adverse effect profiles, leading to their
discontinuation by some patients.

» Physicians and narcolepsy patients are familiar with the restrictions and risks
associated with controlled substances. Schedule [l and IV medicines are typically
used in the attempt to control the symptoms of narcolepsy.

+ The results of clinical trials in which Xyrem was evaluated indicate that it is safe and
efficacious when used to treat narcolepsy.

= |llicit use of GHB and related chemicals is growing, with serious physical
consequences o users being identified (Zvosec 2001).

» The sources of illicit GHB and related chemicals range from home made products
and “reagent kits” sold on the Internet to two industrial chemicals, of which 100
million gallons were produced in the US last year (Caruso 1997). lilicit GHB and
related chemicals can also be obtained as nutritional supplements from health food
stores. All illicit products vary in purity, content, and dose.

+ Xyrem has never been reported as a source of abused GHB by toxicolegists, ER
personnel, or law enforcement personnel.
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Poly-drug use is common in the abuser population (Galloway 2000}, with little known
about drug interactions among various illicit drugs. Use of alcohol in combination
with GHB is common, leading to dangerous, potentially synergistic, effects (McCabe
1971).

In general, toxicologists, emergency medicine personnel, and other medical
personne! lack knowledge of GHB and related chemicals and training in how to treat
their misuse, especially when ingested with alcohol or other illicit drugs.

Law enforcement personnel also usually lack knowledge and training in how to
identify illicit GHB and related chemicals.

State laws addressing illicit GHB and related chemicals are not uniform. Differences
also exist between federal and state laws.

Within the Interested Community, very little scientific information regarding abuse of
GHB, drug diversion investigations, law enforcement training, identification, activities,
and state efforts dealing with controlled substances exists, and even less is shared.
Currently, diversionary activities are difficult to identify and investigate due to the lack
of integration in phamnacy reporting systems.

Often investigations are initiated many months after a crime occurs, owing to the
need to collect extensive data. Thus, illicit use is simply "caught” versus prevented.
Widespread distribution of controlled substances through community pharmacy
increases the potential for diversion.

Sexual assault investigation protocols do not include screening or testing for illicit
GHB and related chemicals.

Most hospital diagnoses are presumptive. Very few laboratories identify or quantify
GHB, GBL and 1,4-Butanediol in blood or urine. These drugs are not part of routine
drug screening methodologies in hospitals.

Urine screening for illicit GHB and related chemicals is not specific enough to
distinguish between the ingested agents: all are identified as GHB.

Available on-line and other information resources that report sanctions of physicians
accused of diversion are not used by appropriate parties.

Legislation has reduced the illict use of GHB-containing products, however, readily
obtained chemicals such as GBL and 1,4BD are increasingly being used as
substitutes.

Further state legislation is needed to apply penalties to the misuse of these
substitute sources of GHB.

After identifying these facts and issues, the groups reached these conclusions:

RAGHB\PostNDAVAdvisory MeetingWune 6-2001 Meeting\Briefing Books\Section 8--Risk Management.doc

Xyrem should be made available for patients who need it, but must be handled
responsibly by all involved parties.

A comprehensive approach, involving key stakeholders and partners, is needed to
manage the risk that Xyrem could become a source of abused product while allowing
access to it by patients whose conditions can be improved by its medicinat
properties.

To reduce the threat to public health posed by illicit GHB, information about GHB
must be shared within and among the scientific, medical, and law enforcement
communities.
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8.1.1.2 Assess Risks/Assess Benefits

The second step in addressing risk management, as described by the FDA Task Force,
is to assess the overall benefits and risks of a given medical product. Elsewhere in this
document, the medical need for Xyrem is presented, as are data regarding the safety
and efficacy of Xyrem.

It should noted that after review of controlled trials assessing Xyrem in narcolepsy
patients, the FDA asked Orphan Medical to initiate a Treatment IND. By definition,
Treatment IND protocols are granted only when medicines under clinical evaluation treat
patient populations whose medical condition is “life threatening or debilitating” and where
no acceptable therapeutic altemnative exists.

The medical need, efficacy, safety, and Treatment IND information was also shared with
the stakeholders and partners that Orphan Medical involved in the development of its
risk management approach.

The law enforcement stakeholders involved were initially skeptical about the need for
this medication, but, upon learning about nacolepsy and the clinical results of Xyrem,
these parties agreed that the therapeutic need for Xyrem was compeliing. They
continue to be very concerned, of course, about the use of illicit GHB and related
chemicals and asked that Orphan Medical address both the potential for inappropriate
prescribing of Xyrem and the potential for diversion, two factors which could contribute to
the complexity of the illicit GHB drug environment.

Other stakeholders voiced concern about the addictive potential of illicit GHB and related
chemicals and whether there is a risk of addiction among narcolepsy patients from their
use of Xyrem. Orphan Medical has, and will continue to share, information it has about
the abuse or addiction potential of Xyrem. The Abuse Liability and Overdosage section
in this document addresses these issues. Orphan Medical has also pledged to assist,
where it can, efforts to evaluate the abuse and addictive properties of other GHB related
compounds. All of the stakeholders understand that these compounds do not fall under
the responsibility of the Company, but that the Company’s current and future data may
be helpful in efforts to contain the risk presented by these illicit compounds.

All stakeholders agreed that it was important for Orphan Medical to consider risk
management solutions that will aliow Xyrem to reach the intended population of
narcolepsy patients while minimizing the risk that Xyrem may be obtained by those
seeking to misuse it.

8.1.1.3 Identify and Analyze Options

Orphan Medical presented to the stakeholders options it could have followed to date, but
were dismissed since the options did not combine the goais of providing Xyrem to those
who need it, managing risk associated with Xyrem in a responsible manner, and
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assisting the stakeholders where possible to reduce the risk of illicit GHB and related
chemicals,

Clearly, Orphan Medical could have chosen to ignore risk issues around illicit GHB and
related chemicals, and instead focus solely on the medical use of Xyrem. It could have
attempted to shift the focus of attention to problems with alcohol, Ecstasy,
amphetamines, Rohypnol and other club drugs with greater frequency of use and levels
of abuse than GHB. It could have designed its risk management system in a manner
that assumes physicians, patients and pharmacists will work together to minimize risks
once Xyrem is approved.

Instead, Orphan Medical has invested substantial resources to address issues around
Xyrem, and around illicit GHB and related chemicals that are not, strictly speaking, the
Company’s responsibility. Along with stakeholders and partners, Orphan Medical has
pro-actively developed approaches and solutions to these issues. These were arrived at
through consideration of possible alternatives available to Orphan Medical, listed below.

8.1.1.31 Distribution Options

» Use a traditional pharmaceutical distribution model that relies on current controls
to prevent, minimize, and prosecute diversion.

« Establish a specialty distribution model that includes customized controls to meet
the needs of the stakeholders,

8.1.1.3.2 Scheduling Timing Options

e Wait for Xyrem approval and scheduling designation at the time of NDA approval,
the customary administrative approach.

s Prior to the Xyrem NDA submission, support and move for the legislative
scheduling of Xyrem, illicit GHB and related chemicals, which allows greater
control over these compounds and allows prosecution of illicit use sooner.

8.1.1.33 Scheduling Designation Options

» Support Schedule Il designation that allows prescription monitoring and strong
penalties for illicit use, but entails a much broader distribution system, thereby
creating many more points of potential diversion.

s Support Schedule IV designation that permits use of a centralized mail
order-based distribution system serving small patient populations, but offers
minimal penalties for illicit use.

« Support Schedule Il designation that allows for centralized mail order-based
distribution to smali patient populations, and offers greater penalties for illicit use.

» Support the HHS recommended "bifurcated schedule” of Schedule /Schedule lil,
that allows central, mail order-based distribution to small patient populations, and
offers the strongest possible penalties for illicit use.
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81134 Prescribing Options

* A system that allows investigation of inappropriate use/action based on
verification and/or identification of:
] A patient's diagnosis
. A physician's appropriateness
. Prescription and dispensing of an appropriate dose
. Appropriate frequency of prescription
» Inappropriate use

» A system that relies on state or federal authorities to investigate based on their
verification and/or identification of;
. A patient's diagnosis
. A physician’s appropriateness
. Prescription and dispensing of an appropriate dose
. Appropriate frequency of prescription
. Inappropriate use

¢ A prescription system that relies on the physician, patient, and pharmacist to
oversee verification and/or identification of:

. A patient's diagnosis

. A physician’s appropriateness

. Prescription and dispensing of an appropriate dose
. Appropriate frequency of prescription

. Inappropriate use

8.1.1.4 Select a Strategy

The fourth step identified by the Task Force in the risk confrontation modet is to select a
strategy. After much discussion with stakeholders and partners, and consideration of
alternatives, Orphan Medical has developed the following risk management strategy.
(The key elements of this strategy are in italics.}

8.1.1.41 Strategy Selected

Confront issues of risk regarding Xyrem and co-develop risk management solutions with
other stakeholders.

Pharmaceutical companies often seek to minimize the perception of risk associated with
their products by highlighting problems with other products or allowing risk management
of products to be addressed by other stakeholders, such as physicians or pharmacists
once the product is commercially available. Orphan Medical concluded this approach
was not appropriate for Xyrem.

A closed distribution system has been designed to address risk management of Xyrem.
In addition to assigning responsibility for some risk management to the traditional
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stakeholders, the system also places more than usual responsibility on the patient, state
authorities, and federal authorities.

Assist stakeholders in confronting the risks associated with illicit GHB, and related
chemicals.

The risks associated with illicit GHB and related chemicals originate from the distribution
of raw chemicals, home-made formulations, and the sales of nutritional supplements and
of “reagent kits” over the Internet. Most phamaceutical companies would refuse help to
efforts to curb these risks since there is little that the pharmaceutical company,
physicians, and pharmacists can do in regard to illicit GHB. Orphan Medical, however,
has pledged its help to efforts to contain the publicrisk associated with illicit GHB and
related chemicals. The Company has shared its data with NIDA, forensic science
groups, toxicologists and emergency medicine physicians. Orphan Medical is involved
in collaboration and sponsorship of studies relating to abuse pharmacology.

Orphan Medical has tried to set an example of how a company can help advance the
science and understanding of an abuse substance and work with physicians, drug abuse
specialists, law enforcement and other stake holders to better address risks posed by
illicit substances.

8.1.142 Development Option Selected

Develop Xyrem for a smalf patient population where adequate therapy does not exist,
understanding its importance in that population.

While conventional wisdom in the pharmaceutical industry is to develop a medication for
the largest possible indication, Orphan Medical’'s mission is to develop and market
pharmaceuticals of high medical value for patients with rare diseases for which few, or
inadequate, therapedtic alternatives exist. Larger pharmaceutical companies typically
ignore such diseases and conditions because the potential revenue is inadequate to
generate acceptable returns.

Orphan Medical, on the other hand, has conducted trials and collected data that it
believes demonstrate Xyrem's safety and efficacy in this small patient population.
Xyrem will be marketed only for the approved label daim, with DDMAC (FDA's Division
of Drug Marketing, Advertising and Communications) having “jurisdiction” over
promoticnal activities.

81143 Scheduling Timing Option Seleded

Pro-actively support, prior to any approval of Xyrem, the legislative scheduling of GHB
compounds, including Xyrem, illicit GHB and related chemicals, to allow greater control
and prosecution of misuse.

Traditionally, consideration of a medication’s schedule status occurs during the NDA
review and its definitive schedule is designated at the time of approval. Due to the
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widespread availakility of illicit GHB and its growing chemical abuse in the late 1990's,
many states began to legislatively schedule GHB. In those states which enaded GHB
scheduling initiatives, the “street use” quickly shifted from GHB to GBL, 1,4BD or other
related chemicals. Due to the metabolism of these agents in the body to GHB, these
agents were used not only to make illicit GHB, but evertually they were simply ingested
in order to obtain a “GHB-like” effect. Thus, well-intentioned legislation was ultimately
ineffective since it was too narrow and did not also include GHB precursor chemicals.

Orphan Medical, along with stakeholders, concluded it would be in the best interest of
the overall risk management of Xyrem to support Federal legislation to schedule GHB
and related chemicals. Orphan Medical worked with other interested parties and
stakeholders to help obtain legislation as quickly as possible. In early 2000 President
Clinton signed into effect PL 106-172, The Hillory J. Farias and Samantha Reid
Date-Rape Drug Prohibition Act of 2000 (Public Law 106-172).

8.1.1.44 Scheduling Designation Option Selected

Support congressional scheduling based on the HHS recommended “bifurcated
schedule” of schedule I/schedule Il that alfows for central, mail order-based distribution
of Xyrem to a small patient popufafion, and also provides for the strongest possible
penalties for ilficit use.

One of the main issues raised by stakeholders was the application of the schedule that
would apply the harshest penalties possible for the illicit use of GHB and related
chemicals, yet allow access to Xyrem for narcolepsy patients who need it. PL 106-172
followed the recommendations of FDA and as presented to the DEA by the Department
of Health and Human Services on May 19, 1999 (Satcher, written communication).

This hifurcated schedule made illicitly used GHB a Schedule | substance and provided
Schedule 11l designation for medicines containing GHB that might be approved by the
FDA in the future. It is important to note that the Schedule | provisions apply to
approved products if they are used illicitly.

The HSS report, submitted to the DEA by David Satcher, M.D., Ph.D., Assistant
Secretary for Health and Surgeon General, is based on a document prepared by FDA’s
Drug Abuse Evaluation Staff. That document includes an eight-factor analysis regarding
the recommended scheduling of Xyrem. The foliowing information is excerpted from that
documen (US Department of Justice 1997).

“GHB products are currently being studied under FDA authorized
investigational new drug applications. None of the reports of actual
abuse of GHB that support the scheduling recommendation in part | has
involved GHB that was diverted from an authorized study. Moreover
given the ease with which GHB can be synthesized from readily available
materials, it is considerably less likely that these authorized studies will
become a source for unlawful use or abuse of GHB. In essence, the
widespread availability of clandestinely produced GHB decreases the
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abuse liability and potential for abuse of the products being studied in
authorized research programs and wellsupervised clinics. For this
reason, a GHB product or substance that is the subject of an authorized
protocol and is being studied under a carefully designed research
protocol has “low potential for abuse relative to drugs or other substances
in schedule ilI.” (Emphasis added.) (see U.S.C. 12 (b){4)}(A)".

8.1.1.4.41 Medical Use
Dr. Satcher's report goes on to address the medical use of GHB:

"A GHB product, however, has recently been granted a protocol under 21
CFR 312.34 to allow for expanded, treatment use of the product in
patients who suffer from cataplexy associated with narcolepsy. In this
instance the study and development of a GHB product is sufficiently far
along to suggest that authorized formulations of GHB may be considered
as having a “currently accepted medical use with severe restrictions”
under the CSA (see 21 U.5.C. 812 (b)(2)(B); see also 47 FDA 281241,
June 29, 1982)".

811442 Physical or Psychological Dependence
Dr. Satcher also states,

“There is no well-developed evidence from clinical studies to suggest that
GHB leads to psychological dependence. The few available anecdotal
case reports suggest only mild withdrawal symptoms that may be
indicative of ‘low risk of physical dependence.’ Similarly, from these few
anecdotal reports, instances of escalation of GHB dose, increased
frequency of use, and continued use despite adverse conseguences, are
only suggestive of dependence production. There is no evidence to
suggest that abuse of GHB leads to ‘severe’ dependence (see 21 U.S.C.
812 (b){2)(C)). When compared to substances in Schedules Il and ill,
GHB's physical and psychological dependence producing effects appear
to be ‘limited’ (see 21 U.S.C. 812 (b)(4)(C)}.”

The Assistant Secretary for Health and Surgeon General concludes:

“Formulations of GHB currently are being studied under FDA-authorized
INDs. At least one sponsor’'s formulation has been granted Crphan Drug
status under section 526 of the Food, Drug, and Cosmetic Act, and is
available under a treatment use protocol under 21 CFR 212.34. None of
the reports of actual abuse of GHB that support the Schedule |
recommendation has involved GHB diverted from an authorized study.
Given the ease with which GHB can be synthesized from readily available
materials, it is unlikely that authorized studies will become a source of
GHB for abuse. Rather, the abuse potential of GHB, when used under an
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authorized research protocol, is consistent with substances typically
controlled under Schedule V. Information on the dependence producing
effects of GHB is limited, but can suggest that its potential for physical
and psychological dependence is also consistent with control under
Schedule [V". (Emphasis added.)

“Authorized formulations of GHB, however, do not meet the ‘accepted
medical use' criteria set forth in Schedule IV. At best, an authorized
formulation of GHB is far enough along in the development process to
meet the standard under Schedule Il of a drug or substance having a
‘currently accepted medical use with severe restrictions.” Under these
circumstances, FDA recommends placing authorized formulations of GHB
in schedule |l a level of control higher than Schedule IV to take into
account the lack of an accepted medical use and a level of control lower
than schedule !l to take into account the abuse and dependence liability
findings for authorized formulations of GHB.” (Emphasis added)

Stakeholders, potential specialty medications distribution partners, drug diversion
investigators, State Boards of Pharmacy, legal experts and others were consulted on the
issue of scheduling. They strongly supported a schedule Ill designation because it
allows for a “closed loop” distribution system. A “closed loop” system provides for the
confirmation of the shipment and receipt of medicine. Prescribing information, including
frequency and dosing data, can be accessed from a single source. With this system,
Xyrem's distribution can be maonitored and controlled relatively easily and accurately
since product is distributed from a single location, unlike a typical pharmaceutical
distribution system that allows for widespread distribution through muiltiple retail
pharmacies.

Such a centralized, mail order-based system is very well suited to minimize diversion
and related risk issues. Narcolepsy is limited in its incidence so the number of patients
is easily managed. Moreover, since the disease is chronic, prescriptions are repetitive
and usage can be monitored for unusual patterns.

In practice, some state pharmacy laws do not allow for mail order distribution of Xyrem.
(Mail order is legal, but prescriptions for Schedule I agents have to be submitted in
person.) The Schedule Il designation was necessary to impiement this system of
direct-to-patient delivery. The closed distribution system for Xyrem, along with the
physician and patient education components of the program, will be addressed at length
later in this document.

Another issue addressed in PL 106-172 was the “listing” of the industrial chemical GBL,
requiring special reporting by chemical manufacturers. Unfortunately, this legislation did
not address other related chemicals. Orphan Medical is actively supporting efforts on a
state-by-state basis to include GHB precursor chemicals in various analeg and sexual
assault statutes’.

'various state analog laws
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8.1.145 Prescribing Options Selected

Confront risk by targeting promotional and selling efforts to those physicians (and
physician specialties) identified as most likely to treat narcolepsy patients, and develop a
system of responsible distribution that includes physician and patient education
programs to help minimize physician off-fabel prescribing and patient misuse of Xyrem.

Certain stakeholders asked if Orphan Medical could somehow control who prescribes
Xyrem, and control how Xyrem is prescribed. Orphan Medical cannot dictate or directly
limit who prescribes Xyrem as it does not have accrediting jurisdiction over physicians.
Further, it cannot limit the indications for which Xyrem might be prescribed, as this would
constitute an imposition on the practice of medicine, for which Orphan Medical is not
licensed.

Orphan Medical can, however, attempt to address this issue by prospectively identifying
and targeting those physicians and physician specialties most likely to treat narcolepsy.
This will be accomplished by utilizing a number of research sources and analyzing
selected data. (Note that, because narcolepsy is a rare disease with a small patient
population, most research sources provide limited information and/or data. Furthermore,
these sources of information and data are highly unreliable because survey sample
sizes are small. However, certain assumptions can be made.)

The first source consulted was the American Board of Sleep Medidne (ABSM). This
organization issues certificates of special knowledge in sleep medicine to physicians and
PhDs in related fields. The knowledge base of sleep medicine is derived from many
disciplines, including neuroanatomy, neurophysiology, respiratory physiology,
pharmacology, psychology, psychiatry, neurology, general internal medicine, pulmonary
medicine, pediatrics, and others. As of February 2001, there were 1,517 professionals
identified by ABSM as certified sleep specialists.

According to the American Medical Association (AMA}, many clinicians practice sleep
medicine under their primary specialty, such as neurology, pulmonology, psychiatry.
Sleep medicine, however, is not listed as one of the 24 major board specialties
recognized by the AMA, and only 48 physicians within the United States have identified
themselves to the AMA as practicing sleep medicine. While this group of physicians is
certainly qualified to prescribe Xyrem, it clearly does not treat the entire narcoleptic
population.

The National Disease and Therapedtic Index (NDTI), identifies physician specialties that
prescribe medications for a given disease. The NDT! data, like the ABSM information,
report the involvement of numerous medical specialties in treating narcolepsy. NDTI
data for 1999 and 2000 (January-June} identified the following specialties that preseribe
medication for patients with a diagnosis of narcolepsy: neurelogy, pulmonary diseases,
psychiatry, family practice, osteopathic medicine, internal medicine, and general
practice.
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IMS HEALTH Information Services, through its National Prescription Audit information,
tracks prescribers of Provigil (modafinil). Since Provigil is indicated for the treatment of
daytime sleepiness associated with narcolepsy, it could be presumed that Provigit
prescribers are physicians treating narcolepsy patients. Again, it was noted that the
number of medical specialties is large; Provigil prescribers are classified as follows:
neurology, pulmonary diseases, psychiatry, internal medicine, sleep medicine, and 24
other specialties.

All of these data sources corroborate; that is, physicians who practice sleep medicine,
diagnose and treat sleep disorders (narcolepsy, in particular), and prescribe medicines
for these disorders fall within a defined range of medical specialties. As part of its
marketing strategy, and consistent with its risk management goals, Orphan Medical has
identified, within this group of specialties, key physicians on whom to focus initial
marketing and sales efforts.

Prior to the launch of Xyrem, these physicians will be checked with the AMA and with the
National Prescribers Databank (NPD) to determine if they are medical license holders
and further licensed to prescribe controlled substances. Because the NPD is updated
quarterly, State Medical Boards will be searched on-line to determine i disciplinary
actions have been taken against any of these physicians which have not yet been
reported to the NPD database. If any of the physicians has had privileges revoked, the
central database will be flagged and the physician will be removed from Orphan
Medical's list, with no mailings or detail calls made to them. In addition, the central
pharmacy will be instructed not to fill prescriptions received from such physicians.
These database checks (AMA, NPD and State Medical Boards available on-line) will
pericdically occur to ensure that physician eligibility has not changed.

At the launch of Xyrem, each of the key physicians identified by Orphan Medical will
receive a traditional "detail call” from an Orphan Medica! sales representative. During
this call, a Xyrem Physician Success Program™ will be reviewed with the physician and
left behind. This educational program outlines the prescription and distribution process
for Xyrem. DDMAC-approved information, regarding the benefits and risks of Xyrem in
the intended patient population, will also be provided to these physicians.

Because a single, central pharmacy will handle distribution of Xyrem, as well as its
educational materials, it will be possible to keep consolidated records of which
physicians and patients have received educational materials on Xyrem. In addition,
pharmacy data on prescribing physicians will be collected. It will be the pharmacy's role,
not Orphan Medical's, to share with appropriate state and federal authorities the data
regarding the prescribing of Xyrem. Available data, including physician name, physician
specialty, and frequency of prescribing will assist appropriate authorities in an
investigation, should one become necessary. The centralized, real-time nature of these
data will allow for rapid identification in the rare case of diversion.

The second issue raised around the risk management of Xyrem is that of “off label”
prescribing. It is important to note that an NDA holder has the responsibility to

RAGHB\PostNDAAdvisory Meeting\June 6-2001 Meeting\Briefing Books\Section 8—Risk Management.doc 15
ROX 1005

CBM of U.S. Patent No. 7,765,107
310 of 353




307

Orphan Medical, Inc.
NDA #21-196 Xyrem® {sodium oxybate) oral solution
Peripherat and Central Nervous System Drugs Advisory Committee Briefing Booklet

manufacture and promote a medication consistent with its label daim. All promotions
are subject to FDA review, and U.S. laws permit no off-label promotion.

Orphan Medical is a manufacturer and marketer, not a pharmacy or distributor. Orphan
Medical will sell Xyrem to the specialty pharmacy, which is then responsible for filling
prescriptions according to the laws governing the practice of phamacy in each state.

According to stakeholders in the areas of pharmacy practice and law, there is no state or
federal temitory in which confidentiality laws allow for a manufacturer to know the name
of a given patient or the dose of a given prescription. Orphan Medical has no fegal
means to ascertain if a given physician has accurately diagnosed a patient’s disease.
Nor is the pharmacist in a position to approve or disapprove of the use of Xyremin a
given patient. The practicalities of how prescriptions are filled in the U.S. do not allow for
a specialty phamacy to “police” the practice of medicine by a given physician. The role
of the central pharmacist will be to fill the prescription; perform a medication audit to
determine what other ethical medications, over the counter products, and nutritional
supplements the patient may be taking; and given the doctor-patient-phamacist
relationship, enter into a dialog with the physician about the treatment of a given patient
if appropriate.

Fortunately, the current system used in the U.S. for managing the risks associated with
controlled substances allows for appropriate stakeholders to police individual physician
and patient behavior. The Xyrem system preserves this important feature.

In every state in the U.S., a phamacy is required by law to cooperate with state and
federal authorities, including State Medical Boards, DEA and FDA, in any investigation
dealing with physician or patient behavior. The controlled substance tracking system
has been designed to provide data on both patient use and physician prescribing of
controlled substances.

According to the stakeholders familiar with drug diversion, however, the current systems
do not work prospectively; they identify inappropriate use long after it happens.
Consider the “patient” who is an abuser, seeking various narcotics. This patient may
visit an emergency room one day and be prescribed a narcotic, which is filled at a local
pharmacy. This same patient may travel to a neighboring town the next day and be
prescribed a second narcotic, which is filled at that local pharmacy. This cycle could be
repeated in town after town for a long period of time before triplicate prescription forms
identify the situation. If the patient is able to obtain different identification for each visit
this activity may never be caught.

The Xyrem risk management system ensures that the centralized pharmacy will identify
patients who are attempting to duplicate prescriptions. All data collected will be
available to state and federal authorities, on whatever timeframe they determine to be
appropriate. This allows law enforcement agencies to more easily fulfill their
responsibility for which they have the training and authority to perform. Incidenially,
individuals caught trying to manipulate health care systems for illicit purposes as
described above will be subject to Schedule | penalties as outlined in PL 106-172.
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This briefing book contains an 8 minute video demonstrating the specific
prescription process for Xyrem. Viewing it will aid in understanding the systems
Orphan Medical will use to fulfill its stated risk management goals:

+ Make Xyrem available in a responsible manner to patients who need it;

» Keep Xyrem out of the hands of those who would use it illicitly; and

» Provide responsible assistance to law enforcement investigation and
prosecution efforts if illicit use occurs.

Figure 8.3 describes the roles and responsibilities of each of the involved parties in the
Xyrem risk management system.

Figure 8.3. Xyrem: Risk Management Roles and Responsibilities
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Stakeholders involved in developing this system strongly support that a risk
management system similar to Orphan Medical's be required of any manufacturer who
submits an ANDA (generic application) or NDA for any GHB-containing product.

The Xyrem risk management system has been designed to confront risk through
responsible distribution as well as through patient and physician education programs.
Details of this program follow.

The Xyrem risk management system has been designed with the input of stakeholders
to confront and minimize the potential risk of both unintended and intended misuse of
Xyrem.

Starting from the Risk Confrontation mode! outlined by the FDA Task Force, Orphan
Medical developed the Xyrem risk management system. it reflects the input and
involvement of stakeholders and partners in the identification of risk issues, of potential
solutions, and of the final selection of strategies. FDA and DEA input on the program
has been sought and has not yet been received.

Bulk drug for Xyrem is manufactured at a single site and it is formulated into finished
product at a separate, single site. From there, finished Xyrem is shipped to a central
pharmacy.

Each of these facilities meets FDA and DEA requirements for controlled substances: the
bulk drug manufacturer meets Schedule | requirements; the drug product manufacturer
meets Schedule | and Schedule lll requirements; and the central pharmacy is compliant
with Schedule IIl requirements. Each facility is designed to provide secure storage of
controlled substances.

Using a central pharmacy is more costly than using conventional distribution channels
and systems. Using a single pharmacy also eliminates the opportunity to “fill the retail
distribution pipeline.” (Generally, pipeline sales of pharmaceuticals are significant, and
generate initial sales.) Orphan Medical is foregoing this pipeline oppotunity because it
feels Xyrem can be better managed through a single pharmacy, rather than on the
shelves and loading docks of, perhaps, thousands of pharmacies and distribution
centers around the country.

Receiving, storage, and shipping controls are in place to ensure that the amount of
Xyrem shipped from the manufacturer is equal to that received at the pharmacy.
Discrepancies are investigated and reported appropriately. Xyrem, once received at the
specialty pharmacy, goes into a secure holding area dedicated solely to storage of
Xyrem and accessible only to authorized employees. Measures such as cages, security
alarms, cameras and key cards are used to ensure security. On a weekly basis, the
specialty pharmacy determines the amount of Xyrem it is likely to need for fulfillment of
prescriptions, and the appropriate amount of product is transferred to “owned inventory”.
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This is the point at which Xyrem is “sold” by Orphan Medical to the specialty pharmacy.
This transfer of ownership allows the specialty pharmacy to collect confidential data such
as patient names and medication doses. This is information that Orphan Medical will not
have, but the specialty pharmacy can collect because of the doctor/pharmacist/patient
relationship.

As was discussed previously, physicians most likely to prescribe Xyrem will be identified
and "pre-screened” prior to the launch of Xyrem. When the FDA approves Xyrem, the
Xyrem Physician Success Program will be shared with those physicians who have met
the screening criteria.

The Xyrem Physician Success Program contains details about Xyrem’s unique
prescription process, its distribution, the reimbursement program, and physician
responsibilities regarding Xyrem. Approximately 25 Orphan Medical sales
representatives nationwide will begin making “detail calls” on these physicians. These
representatives will have been trained to present efficacy and safety information within
the approved label clam as directed by DDMAC. At the first detail call, the sales
representative will leave behind the Xyrem Physician Success Program, giving the
physician a lasting source of information regarding Xyrem's unique distribution system
and special handling process. At no time will samples of Xyrem be carried by sales
representatives or left with physicians.

Once a physician decides that Xyrem is appropriate for a given patient, he or she will
write a prescription for Xyrem and fax it to the specialty pharmacy. Upon receipt, the
specialty pharmacy will verify the physician’s eligibility by checking the AMA, DEA, or
State Medical Board on-line databases, as previously described. This step will ensure
that the prescription was written by a “real” physician with current privileges to prescribe
controlled medications.

After physician verification is complete, the specialty pharmacy will contact the
physician's office to confirm patient information. By adding this step, the process is likely
to "catch” any prescriptions written on stolen or counterfeit prescription pads. During the
call, the patient's name, social security number, telephone number and insurance
information will also be obtained. The specialty pharmacy will also ask for an
assignment of benefits form, so it can work on the patient’s behalf to obtain insurance
coverage, and for a letter of medical necessity, if it is needed from the insurance
company.

While the patient's specific information is needed for insurance purposes, the collection
of it by the specialty pharmacy assists in the building of a patient registry which also aids
in diversion prevention. The prescribing physician will also be contacted if a prescription
appears to be a duplicate or if the dosing frequency appears unusual.

Once the insurance reimbursement is obtained, the Xyrem shipping process begins.
The specialty pharmacy will contact the patient to notify him/her of coverage, and
arrange a time for a next-day delivery when the patient or his/her designee is to be
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present. Xyrem wiil not be left with anyone other than the patient or the designee (who
cannot be a minor), and it will not be left unattended.

Once the shipment designee and time of delivery is determined, the Xyrem prescription
and the Patient Success Program®™ is shipped via Federal Express. Federal Express
offers real-time tracking so packages can be tracked from point of shipping to point of
receipt, and points in-between.

If a shipment becomes lost, the appropriate state/federal authorities will be contacted,
and the investigation can begin at the point of loss. If the patient or designee is not
available at the location and time designated, the package will not be left on the
doorstep, or with a neighbor. Finally, the package will not be returned to the local
Federal Express station, but after a same-day redelivery attempt will be returned to the
specialty pharmacy.

When the proprietary tracking system shows that the patient has received the shipment,
the pharmacist at the specialty pharmacy will contact the patient to:
o confirm receipt of the Xyrem prescription;
o confirm receipt of the Patient Success Program,
¢ counsel the patient regarding Xyrem administration, dosing and compliance; and
« confirm the patient’'s understanding of the contents of the Xyrem Patient Success
Program and the patient’s responsibilities.

This system allows documentation of a patient’s receipt of educational materials and
communication with the patient about responsibilities and any other matters brought up
in the conversation with the phamacist.

The centrally located, real-time data collected by the specialty phamacy will be
invaluable to the identification of suspicious prescribing or use, and will aid appropriate
state and federal investigation and prosecution.

Orphan Medical is grateful for the contributions and efforts of the many stakeholders
who have diligently helped identify issues, proposed options, and assisted the company
in selecting means to confront and manage the potential risks associated with Xyrem.
With their assistance, Orphan Medical has designed a comprehensive system to
effectively and responsibly manage risk, while giving narcolepsy patients and their
physicians an important medicine to treat this debilitating disease.
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SECTION 9
INTEGRATED SUMMARY OF
BENEFITS AND RISKS
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9.0 INTEGRATED SUMMARY OF BENEFITS AND RISKS

9.1  Background and Rationale for Use of Xyrem® (sodium oxybate) oral
solution in the Treatment of Narcolepsy

Narcolepsy is a relatively rare neurologic disease of unknown origin with an incidence of
approximately 0.05% (Mignot 1998). It is a debilitating, lifelong disorder following its
usual presentation in the second or third decade of life. It is unique in being the only
known neurological disorder to specifically affect the generation and organization of
sleep (Nishino 1997).

There are currently no therapies approved for the REM related phenomena of
narcolepsy, and those currently used clinically (typically the TCA or SSRI
antidepressants) are chosen because of REM suppressant properties. This modulation
invokes the homeostatic “pressures” to precipitate REM rebound on interruption of
therapy, with consequent symptomatic increase in severity, even rarely to status
cataplecticus (Scrima 1990, Bassetti 1996). The side effect profile of the tricyclic
antidepressants also presents a significant problem. These are mostly due to their
anticholinergic effects (dry mouth, tachycardia, urinary retention, constipation, weight
gain, blurred vision, sexual dysfunction, tremors) but rarely can extend to severe
complications {conduction abnomnalities, seizures, exacerbation of glaucoma [Nishino
1997]). The more recent introduction of the selective serotonin reuptake inhibitors
(SSRIs) provided a therapeutic alternative to avoid anticholinergic effects, raising the
hope of cataplexy control with fewer side effects. In general, however, sleep clinicians
have been less impressed with their efficacy in treating the symptoms of narcolepsy.

The mainstay of therapy for excessive daytime sleepiness has been the stimulants,
indirect sympathomimetic drugs such as methylphenidate, pemoline, and
d-amphetamine that increase the synaptic availability of norepineghrine and dopamine.
The rationale for stimulant treatment seeks to maximize alertness at selected times of
the day (i.e. work, school, driving) while minimizing side effects and without
compromising the potential for satisfactory nocturnal sleep. With all these stimutant
agents tolerance develops in up to 30% of cases, more commonly at high doses, and
patients may benefit from "drug holidays” of one to two days per week with lower doses
or no medication in some patients. The most common side effects include headaches,
nervousness, irritability, tremor, insomnia, anorexia, gastrointestinal disturbances and
palpitations; however, psychosis, hypertension and myocardial ischemia have been
reported (Bassetti 1996). Severe but rare hepatotoxicity is precipitated by pemoline as
well.

The recently approved agent, modafinil, is a “wakefulness promoting” agent that is
indicated for the treatment of the excessive daytime sleepiness symptoms of narcolepsy.
This drug is unrelated both chemically and in its mechanism of action to the other
stimulant drugs and has the advantage of an improved side effect profile, as well as less
potential for abuse. Its therapeutic response, however, rarely returns the patient to
normal values in chjective and subjective assessments for daytime sleepiness as was
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represented in the randomized blinded trial for modafinil in 283 narcoleptic subjects
(U.S. Modafinil in Narcolepsy Multicenter Study Group, 1998}.

There is obvious clinical need beyond existing therapies which are clearly divided in
efficacy between daytime sleepiness (stimulants and modafinil) and REM suppressant
agents (TCAs, SSRis) that provide limited therapeutic potential for the REM related
symptoms of cataplexy, hypnagogic hallucinations, and sleep paralysis for which no
approved treatments exist. All have the potential for the development of tolerance as the
benefits of treatment wane in time, and although dosage increases provide temporary
therapeutic gain, the risk of side effects increases.

Oxybate is a four carbon hydroxy fatty acid that is naturally occurring and widespread in
most tissues of the body. Extensive scientific attention has been paid to its central
effects and functions. When administered therapeutically as the sodium salt, itis a
neuroactive drug with specific effects on sleep architecture. It has been shown to
increase slow wave non-rapid eye movement (nonREM or NREM) sleep, with no
suppression of rapid eye movement (REM) sleep, and to decrease REM latency
{(Mamelak 1997, Lapiemre 1990}.

The unique beneficial effects of sodium oxybate treatment in narcoleptic patients with
cataplexy have been previously reported from several open-label, uncontrolled clinical
studies (Broughton 1979, Broughton 1980, Scharf 1985, Mamelak 1986, Montplasir
1986). For example, Scharf and colleagues (1985) treated 30 narcoleptic patients for
4 to 30 weeks with average nightly doses of 5to 7 grams. They reported significant
decreases from baseline in the frequency of cataplexy attacks, daytime sleep attacks,
hypnagogic hallucinations and sleep paralysis. In addition, sodium oxybate has been
shown to produce marked improvement in nocturnal sleep disturbance in narcoleptic
patients, with EEG findings supported by subjective improvement (Broughton 1980,
Scharf 1985, Montplaisir 1986).

Narcolepsy is a relatively rare disease affecting approximately 0.05% of the general
adult poputation of the United States and in various European countries (Nishino 1997).
Review of its prevalence has resulted in Orphan Drug designation by the FDA. This
0.05% prevalence has limited the size of the clinical trial database in the development of
Xyrem, along with further patient limitation by the required entry criterion of cataplexy.
Whereas excessive daytime sleepiness with sleep attacks affects 100% of narcoleptics,
the REM-related symptoms occur with lesser frequency (cataplexy 60-90%, hypnagogic
hallucinations and sleep paralysis 30-60% of narcoleptics, as reported by Mitler, 1997).

9.2 Benefits of Xyrem (sodium oxybate) oral solution

The effectiveness of Xyrem in the treatment of narcolepsy has been documented in this
application by three basic methods: (1) by patient daily diary records of the occurrence
of narcolepsy symptoms along with patient self-rating of daytime sleepiness [e.g., the
validated Epworth Sleepiness Scale] (2) by principal investigator rating of overall clinical
improvement [e.g., the Clinical Global Impression of Change Rating] and (3) by objective
recording of changes in sleep architecture [e.g., overnight PSG,MWT and MSLT}.
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Taken together these well-established methods have been utilized in four adequate and
well-controlled trials (OMC-GHB-2,0MC-SXB-21, Scrima and Lammers) and in one
long-term supportive trial (OMC-GHB-3) to validate the benefits of Xyrem in treating the
symptoms of narcolepsy. Table 9.1 summarizes the statisticai evidence that supports
this statement.

9.2.1 CATAPLEXY

Statistical evidence of the reduction in cataplexy incidence has been established in two
pivotal trials, OMC-GHB-2, and Scrima.

In OMC-GHB-2, patients represented the broad spectrum of disease severity, with
cataplexy ranging in incidence from 2.8/week up to 250/week, but the severity at
baseline was well balanced and not statistically different between groups, averaging
approximately 34/week. Because of this wide spread and skewed distribution, log
transformation was performed when data failed to show nomal distribution according to
the Wilks-Shapiro Test. Thus, group data are represented as medians rather than the
more common means. The median number of cataplexy attacks was approximately

22 per week at the start of double-blind drug treatment in OMC-GHB-2. Therefore, the
patients in this trial had moderate to severe cataplexy.

A significant dose-related reduction in the overall oacurrence of cataplexy attacks per
week is clearly shown in Table 9.1. Statistical reduction relative to baseline was
demonstrated across all treatment groups (P=0.0021), but comparison to placebo
showed clear efficacy at the 6 g (P=0.0529) and 9 g (P=0.0008) doses. The majority of
reduction occurs in the first two weeks of treatment, but response does not maximize in
this four-week treatment period.

Another secondary clinical benefit of Xyrem is demonstrated by the data derived from
the abrupt cessation of drug after the 4-week treatment period in the OMC-GHB-2 trial.
An expected increase in cataplexy incidence followed, showing regression toward, but
not exceeding, baseline levels. This lack of acute rebound cataplexy, as occurs with
abrupt cessation of tricyclic antidepressants, (described as a consequence of the
homeostatic “REM pressure”), separates Xyrem from the medications currently used.

With respect to the Scrima study, the results in Table 9.1 again indicate an appredable
placebo effect in the reduction of the incidence of cataplexy, but this did not reach
statistical significance (P=0.117). In contrast, the change from baseline to endpoint for
patients receiving 50 mg/kg sodium oxybate {(average dose 4.2 g/d) was significant
(P=0.007). There were significantly fewer cataplexy attacks/day during sodium oxybate
treatment overall compared to placebo (P=0.013) with significant differences at week 3
(P=0.005) and week 4 (P=0.004).

In the Lammers randomized crossover trial in 25 narcoleptics, patients were
administered 60 mg/kg/day (average dose 4.7 g/d) or placebo for four weeks, separated
by a four-week washout period. This study differs from the previous two in that sodium
oxybate treatment was added to existing medications, including anf-cataplectic therapy
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in some patients, for an incremental treatment response. Most importantly and in
contrast to the patient populations in the OMC-GHB-2 and Scrima frials, the narcoleptic
patients in this study presented a much lower cataplexy incidence at baseline (median
5iweek). Thus, the Lammers trial represents narcoleptics with relatively mild cataplexy.
As reported in the publication of these data (Lammers 1983), the change in cataplexy
incidence over the four-week treatment period failed to reach statistical significance but
showed a strong trend in favor of the active drug treatment.

The analysis of the published data discussed above employed a non-parametric
statistical model that treated each of the two drug administration periods as though they
comprised two independent patient samples. When those data were reanalyzed by
Orphan Medical using a statistical model more appropriate to a crossover design
(ANCOVA) that induded treatment order, period, and baseline cataplexy rate, the
difference between placebo and oxybate treatment periods was found to be statistically
significant (P=0.002).

Strong additional support for the efficacy of Xyrem in cataplexy reduction comes from
the GHB-3 open-label extension study, in which 117 patients from the GHB-2 entered a
long term open label study, during which daily diary recording of symptoms provided
opportunity for longer term efficacy analysis. Patients entered the treatment phase at the
6 g dose, and titrated to clinical efficacy at doses between 3-9 grams. This prolonged
freatment period indicated a further marked reduction in cataplexy incidence, with
maximal reduction achieved after eight weeks of treatment in OMC-GHB-3, and
maintained reduction over the remainder of the twelve-month period. There was no
difference in dose response across all doses when expressed as median percentage
change from baseline, confirming the appropriateness of the available dose range to
optimize clinical response.

In OMC-SXB-21 study, the long-term efficacy of Xyrem was demonstrated in patients
who had received treatment with Xyrem for 6 months to 4 years by the return of
cataplexy when randomized in blinded fashion to placebo, compared to the blinded
continuation of treatment. No change was seen in the incidence of cataplexy attacks in
the Xyrem group (median change 0.0 each week), while cataplexy attacks increased in
the placebo group by a median of 4.2 in week 1, and 11.7 in week 2. The overall median
increase in cataplexy in the blinded study period was 0.0 in the Xyrem group, and 21 in
the placebo group. These data strongly support the long-term efficacy of Xyrem in the
control of cataplexy in narcolepsy.

In a six-month safety study conducted under the Treatment IND in 185 patients
(OMC-SXB-6), treatment with Xyrem was initiated at a 4.5 g nightly dose, added to any
existing medications for narcolepsy. This protocol recommended dose titration between
3-9 g/dayin 1.5 g increments to optimize clinical response as recorded in a Narcolepsy
Symptom Questionnaire. Withdrawal of concomitant anti-cataplectic medications (TCAs
or SSRIs) was encouraged once stable Xyrem dosage was reached, uniess
antidepressant medication was required for treatment of depression. This study
established that at stable doses of Xyrem that produce clinical response, the side effect
profile does not change when treatment is initiated as concomitant medication, and that
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the REM-suppressant antidepressants can be safely and effectively discontinued or
decreased in dosage without an increase in the frequency of cataplexy, or the
precipitation of rebound cataplexy.
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Table 9.1. Summary of Qutcomes in Clinical Trials Supporting the
Efficacy of Sodium Oxybate

Comparison to

=18
Eggla;e Group {n) Baseline Endpoint Placebo
P-value
‘Catapléxy Attacks TR SR
OMC-GHB-2 (median attacks/wk; n= 130)
Placebo (33) 205 16.3 —
3.0 g/d (33) 20.0 95 NS
6.0 g/d (31) 230 8.0 0.0528
9.0 g/d (33) 23.5 8.7 0.0008
Scrima (mean attacks/wk — daily x 7)
Placebo (18/19} 20.3 13.3 —_
4.2 g/d (18/19) 20.3 8.4 0.013
Lammers (median attacks/wk — daily x 7)
Placebo (24) 5.5 3.0 —_—
4.7 g/d (24) 4.0 1.5 NS (0.002)"
OMC-GHB-3 (median attacks/wk — endpoint = 12 months)
3.0gd (7 3285 213 0.016*
45qg/d (9) 13.50 0.88 0.004*
6.0 g/d (24) 2325 0.55 <0.001*
7.5g/d (14) 33.50 276 <0.001*

9.0 g/d (21) 34.50 2.67 <0.001*
iDaytime Sleepiness ERIEAE T T T e

OMC-GHB-2 — Epworth Sleepmess Scale Range 0 to 24 (medlan)

Placebo (33) 19.0 17.0 —

3.0g/d (31) 17.0 16.0 NS

6.0 g/d (30) 17.0 13.5 NS

9.0 g/d (28) 17.0 12.0 0.0001
Scrima — MSLT Sleepiness Index: abnormal > 75, borderline 50 to 75, normal < 50 (mean)

Placebo (20) 88.5 896 —

4.2 g/d (20) 88.5 85.8 NS
Lammers — patient rating of severity 0 = no sleepiness, 1 = mild, 2 = moderate, 3 = severe,
4 = very severe (median)

Placebo (24) 1.50 1.57 —

4.7 g/d (24) 1.67 1.186 0.028 (0.034)°

{continued)
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Table 9.1. Summary of OQutcomes in Clinical Trials Supporting the
Efficacy of Sodium Oxybate

Comparison to

Y]
o Baseline Endpoint Placebo
Dosage Group (n) Placebo
'Daytime Sleepiness (continued) il mp——

OMC-GHB-3 Epwaorth Sleepiness Scale Range { to 24 (medlan —end

point = 12 months)

3.00Md (V) 17.00 13.00 0.019*
4.5g/d (9) 19.00 15.00 0.005*
6.0 g/d (24) 16.50 12.00 < 0.001*
7.5 g/d (14) 18.00 11.50 <0.001*
9.0 g/d (20) 17.50 13.00 < 0.001*

Ilnadvertent Naps/Sleep Attacks

OMC-GHB-2 {median naps/attacks/day)

Placebo (33) 1.50 1.07 —

3.09/d (33) 1.93 1.14 NS

6.0 g/d {31) 1.45 0.92 0.0497

9.0 g/d {33) 1.27 0.50 0.0122
Scrima {mean sleep attacks/day)

Placebo (17} 28 21 —

42gid(17) 28 1.9 NS
Lammers (median sleep attacks/day)

Placebo (24) 1.83 2.14 —

4.7 gid (24) 217 1.36

:Number of Awakenings/Night Bk

0.001 (<0.004)°

OMC-GHB-2 (median)

Placebo (33) 2.05 2.14 —

3.09/d (33) 2.88 2.57 NS

5.0 g/d (31) 283 2.57 NS

9.0 g/d (33) 2.89 2.18 0.0035
Scrima (mean)

Placebo (17) 3.0 37 —_

4.2 q9/d (17) 3.0 24 0.042
Lammers (median)

Placebo (24) 2.71 3.31 —

4.7 g/d (24) 3.39 2,00 NS {0.011)°

{continued)
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Table 9.1. Summary of Qutcomes in Clinical Trials Supporting the
Efficacy of Sodium Oxybate

Trial¥ _ ) Comparison to
Dosage Group {n) Baseline Endpoint Placebo
P-value
“Clinical Global Measuires of Change®*- "¢ R T
Comparison to
Trial Non-Responders® Responders' Placebo p-value
OMC-GHB-2 - Investigator’s Clinical Global Impression of Change in Severity
Placebo (34) 23 (68%) 11 (32%) —
3.0g/d (30) 16 {53%) 14 (47%) NS
6.0 g/d (31) 15 (48%) 16 (52%) NS
9.0 g/d (30) 6 (20%) 24 (80%) 0.0002
Lammers — Patient’s Global Therapeutic Impression of Change
Flacebo (24) 22 (92%) 2 (8%) —
4.7 g/d (24) 9 (38%) 15 (63%) <0.001 (<0.001)"
OMC-GHB-3 Investigator's Clinical Global Impression of Change in Severity
3.0g/Md (7) 1 (14%) 6 (86%) —
4.5 g/d (8) 1(13%) 7 (88%) —
6.0 g/d (24) 1 (4%) 23 (96%) —
7.5g/d (14) 1 (7%) 13 (93%) —
9.0 g/d (21) 3 (14%) 18 (86%) —

OMC-SXB-6 did not measure change from baseline numerically and is not included in this presentation.

P-value reported by Lammers (1993) followed in parentheses by P-value obtained by reanalysis of data

by Orphan Medical, Inc. using ANCOVA.

OMC-GHB-3 did not present number of naps/sleep attacks/week or number of awakenings/night.

Scrima did not have a clinical global measurement of change and is not included in this presentation.

® Non-responders in OMC-GHB-2 and OMC-GHB-3 = *minimally improved,” “no change,” ‘minimafly

changed,” and “much worse”; in Lammers = “no beneficial effect.”

Responders in OMC-GHB-2 and OMC-GHB-3 = “very much improved” and *much improved”; in

Lammers = "beneficial effect.”

*  Comparisan of endpoint to baseline for open-label trials only; double-blind placebo-controlled trials
comparison is oxybate-treated vs placebo.

Epworth Sleepingss Scale measures sleep propensity based on the retrospective report of the subject’s

dosing behavior in 8 everyday situations.

— = not applicable. MSLT = multiple sleep latency test. NS = not statistically significant, p > 0.05.

Data Source: Trial reports: OMC-GHB-2 — in-text Tables 10, 12, 13 and Summary Tables 20 and 22,

Scrima — Tables 6A, 7A, 8A, 23; Lammers — 14a, 16a, 18a; OMC-GHB-3 — Tables 10, 16, 23.

Publication: Lammers 1993.
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9.2.2 EXCESSIVE DAYTIME SLEEPINESS

The measures employed to monitor excessive daytime sleepiness (EDS) in the Orphan-
sponsored clinical development program have been the validated and widely-used
patient representation of daytime feeling of somnolence, the Epworth Sleepiness Scale
(ESS) and patient recordings in daily diaries of the number of inadvertent naps or sleep
attacks occurring each day during daytime.

In the blinded, randomized study in 136 patients (OMC-GHB-2), there was again a clear
dose-related ESS decrease across the three doses studied, with this change reaching
statistical significance (P=0.0001) in patients in the 9 g/day dose group compared to
placebo response. These data represent three important considerations: First,
stimulant medication was held constant throughout this trial, so the change in daily
feelings of somnolence was incremental beyond that of maintenance stimulant
medication. Second, in spite of the continued stimulant therapy, the baseline measure in
all groups showed severe subjective sleepiness (mean ESS score of approximately 17,
maximum ESS score=24) indicating a real need for additional therapeutic options in the
ireatment of daytime sleepiness. Lastly, this incremental improvement has been
sufficient to improve some patients in all three treatment groups to a reduced ESS score
no longer in the defined range for narcolepsy (13 to 24). Approximately one guarter of
the patients in the 9 g/day dosage group achieved Epworth scores in the normal range

(< 10).

The second component of daytime sleepiness, the number of inadvertent sleep aftacks
during the day, were also significantly reduced versus placebo at the 6 g/day dose
{P=0.0497) and the 9 g/day dose (P=0.0122).

In OMC-SXB-20, the objective measure of Maximal Wakefulness Test (MWT) was
employed on the day following overnight polysomnographic recording. This study was
primarily conducted to define the dose-related EEG characteristics of Xyrem, but again
supported the efficacy of Xyrem to reduce the symptom of daytime sleepiness by the
objective measure of increased sleep latency under standardized soporific conditions.
The mean (SD) sleep latency time in minutes increased from 4.5 (6.01) minutes at
baseline by 3.7 (7.68) minutes after 4 weeks of 4.5g/day dosing, and by 6.1 (6.82)
minutes at the Sg/day dose. Both of these changes were statistically significant, and
represent incrementa! increases beyond the effects of maintained stimulant therapy.

In the Scrima trial, efficacy measures for excessive daytime sleepiness included the
objective measure of Multiple Sleep Latency Test (MSLT) and the number of daytime
sleep attacks. In this small group of twenty patients, statistically significant changes
were not observed although both measures showed a positive trend with respect to
oxybate.

In the Lammers Study, a patient assessment of sleepiness during the day was recorded
on a 5-point scale in daily diaries. This measure showed significant improvement in the
oxybate treatment phase {(P=0.028) compared to placebo. Daytime sleep attacks were
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again significantly reduced (P=0.001) further confirming efficacy at this dose of 60 mg/kg
(average actual dose = 4.7 g/d).

In the OMC-GHB-3 follow-on study in 117 patients continuing from OMC-GHB-2, the
subjective assessment of somnolence represented by the Epworth Sleepiness Scale
mirrored the changes seen in cataplexy, with maximal changes across all doses seen
after eight weeks of treatment, and then sustained across the 12 months of treatment.
This sustained response strongly supports this parameter as a representation of
pharmacodynamic significance, since one would certainly expect subjective measures of
less significance to regress toward baseline over such a prolonged time course.
Because the patients were titrated to clinical effect, no significant differences were seen
amongst the dose groups from 3 to 9 g/day.

923 OTHER SYMPTOMATIC BENEFITS

Sleep paralysis was recorded in relatively low incidence in all controlled trials, so no
meaningful analysis was feasible. In both the Lammers and Scrima trials, hypnagogic
hallucinations were reduced in a statistically significant manner (p=0.008 in both trials).
In the OMC-GHB-2 & 3 studies, a consistent trend in the reduction of hypnagogic
hallucinations was seen that did not reach a level of significance.

9.2.3.1 Clinical Global Improvement

Finally, in OMC-GHB-2 and in the Lammers study, the clear clinical benefit of Xyrem
therapy in narcolepsy was confirmed by two measures of overall assessment, one by the
clinician and the second by the patient. In OMC-GHB-2 the Clinical Global Impression of
Change (CGlc) was the instrument used by the clinical investigator to assess the overall
change in disease severity at the end of the blinded four-week treatment period
compared to an assessment of disease severity recorded at the end of baseline. The
change in status utilized a standard seven-pointrating scale from “very much worse” to
“very much improved”. Based on the CGlc rating, only patients rated as “very much
improved” or “much improved” were classified as responders, with all other
classifications grouped as non-responders. A clear dose response was seen for this
parameter with a 32% responder rate for placebo-treated patients, 47% and 52% in the
3 g and 6 g groups, respectively, and an 80% responder rate for patients in the 9 g high
dose Xyrem group. Only the 9 g group responder rate was statistically significantly
different from the placebo group (P=0.0002).

In addition, this same CGlc rating instrument was continued through to the twelve-month
assessment in OMC-GHB-3. Even though this was an open-label study, there was a
clear indication of high responder rates across all doses, sustained over time, when
Xyrem was titrated to optimal clinical effect.

A different means of assessing overall dinical response was used in the Lammers
crossover study, where the patient’s opinion cnthe overall bendfit of the double-blind
medication was recorded (as a dichotomous Global Therapeutic Impression: “beneficial
effect” versus “no beneficial effect”) at the end of each four-week treatment period.
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Sixty-four percent of the patients (16 of 25) reported overall beneficial effect following
sodium oxybate treatment. In comparison, after placebo treatment, only 8% reported
beneficial effect (2 of 25). This difference was highly significant (P=0.001).

924 BENEFICIAL CHANGES IN SLEEP ARCHITECTURE

Pre- and post-treatment polysomnogram (PSG) analyses were not included in the
OMC-GHB-2 trial but were a part of both the Scrima and Lammers trials. Orphan
Medical did not have access to the Lammers PSG raw data and, therefore, was not able
to include the PSG data in the full clinical report in this application. Thus, the statements
below regarding Lammers' findings with respect to PSG-based sleep architecture are
based solely upon his published paper (Lammers 1993).

In the Scrima trial, polysomnographic recordings at the end of baseline and again at the
end of the active and placebo treatment periods yielded very useful objective data
regarding the beneficial effects of sodium oxybate on sleep architecture. Sleep
consolidation was confirmed by enhancement of both the depth (increased slow wave
sleep) and continuity of sleep. Compared to placebo, treatment with sodium oxybate
increased slow wave sleep (especially Stage 3) with a correspondingly significant
decrease in light (Stage 1) sleep. The number of objectively measured awakenings
decreased significantly (P=0.042). This enhanced sleep continuity was supported by the
significant reduction in stage shifts associated with oxybate treatment. Lastly, oxybate
did not suppress REM sleep, a characteristic of other hypnotic drugs such as the
benzodiazepines.

In the OMC-SXB-20 study, overnight polysomnographic studies demonstrated the dose-
related effects on sleep architecture. There was the characteristic increase in slow-wave
sleep (Stage 3 & 4) across all four doses, reaching significance at the 9.0 g/night dose,
and a redudtion in Stage 1 sleep. Delta power, a derived index of all slow wave signals,
showed a dose related increase that was highly significant on the first night of dosing at
4.5 g as well as after 2 weeks of dosing at 6 g, 7.5 g and 9 g/night. A dose-related
decrease in the number of nocturnal awakenings was recorded, which was significant at
the 7.5 g and 9.0 g/night Xyrem doses.

Unlike previous studies, a decrease in total REM sleep duration at all 4 doses followed
an initial acute increase at 4.5 g dosing. No significant change in REM latency was
observed.

A decreasing trend in the number of shifts in sleep stages was seen, but total sleep time
and time awake after sleep onset did not change.

In the publication of the Lammers trial, several effects of sodium oxybate on PSG sleep
parameters were reported (Lammers 1993). Compared to placebo, sodium oxybate
significantly reduced the number of awakenings from, and the percentage of
wakefulness during, REM steep. During oxybate treatment the amount of nocturnal slow
wave sleep also was increased considerably and to a significant degree (P=0.053).
Other PSG parameters were not significantly altered by oxybate treatment.
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These sleep EEG effects are consistent with and supportive of the open-label published
trials previously discussed at the beginning of this section.

9.3  Observed and Potential Risks of Xyrem® (sodium oxybate) oral solution
9.3.1 SAFETY
9.3.1.1 Adverse Event Profile

The overall safety profile of sodium oxybate during the controlled, double-blind and
open-label trials in narcolepsy has been favorable, with most adverse events reported as
mild to moderate in severity, and not considered to be serious. The most frequently
reported adverse events included headache, nausea, dizziness and pain (without
causality association). When the occurrence of adverse events was considered in terms
of dose at onset of the event, there were no apparent differences across the proposed
therapeutic dosage range from 3 to 9 grams per day.

There are 181 patients included in the three randomized, blinded, controlled frials.
OMC-GHB-2 is the largest parallel design trial of 136 patients and patients were
assigned to the treatment groups of 3 g, 6 g, 9 g or placebo in blinded fashion, without
regard for physical characteristics or disease severity, and, as in proposed clinical
practice, without any dose titration. One hundred of the patients reported one or more
adverse events during the treatment period. Many occurred within the first few days of
initiation of double-blind medication and were not reported again during the study period.
The adverse events that suggested a dose relationship included nausea, vomiting (only
reported in the 6 and 9 g dose groups), dizziness, and enuresis. Aithough not
statistically dose-related, headache was a prominent adverse event (induding the
placebo group). Enuresis is of special interest, since this and, more rarely,
somnambulance (sleepwalking) have been uniquely associated with sodium oxybate
therapy.

In the Scrima Trial of crossover design, 20 patients received 50 mg/kg and placebo in
divided dose at night for 29 days. In general, most adverse events occurred either with
similar frequency during placebo and oxybate treatment or only once during the trial with
the exception of dizziness (four events on active treatment, none with placebo). The
most common events with oxybate were headache (n=5), dizziness (n=4), nervousness
(n=3), and somnolence (n=3). Most events were of mild severity, with no deaths or
discontinuations, or serious adverse events.

In the Lammers Study of crossover design, 25 patients received active drug freatment in
a nightly divided dose of 60 mg/kg for 28 days. Sodium oxybate was well tolerated with
adverse events few in number and mild in severity, with only 3 of 6 events occurring
during active drug therapy.

In the uncontrolied extension trial, OMC-GHB-3 patients could continue the study for up
to 24 months. This was analyzed in detail for the 12-month duration as in the initial
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protocol and, in summary, from up to 18 and 24 months. Patients entered the study at
the 6 g dose and were titrated to clinical efficacy at doses between 3 g and 9 g, with
dose titration generally achieved in 2 to 5 weeks. By the end of the trial, >75% of
patients had titrated to dosages between 6 g/d and 9 g/d, while stimulant medication
dosage was maintained.

Of the 117 patients receiving drug, 109 reported any adverse event in the first 12-month
treatment period. The most common events were headache (33.3%), nausea (28.2%),
viral infection (27.4%), dizziness (26.5%), pain (25.6%) and somnolence (19.7%). Of
these events, only dizziness occurred across treatment groups at a statistically
significant level (P=0.015), but was not a dose-related event, since most events occurred
in the lower dose groups. Weight decrease occurred in five patients (3 in 7.5 g group,

2 in 9 g group).

in the second 12 months of the study (to two years exposure), no additional patients
experienced adverse events.

Overall, a positive safety profile of long-term Xyrem administration was observed.
Adverse events appeared to initiate within the first 12 months of drug exposure, and the
great majority (> 90%) were classified by the investigators as mild or moderate. There
was no dose relationship for severity.

In the OMC-SXB-6 Treatment IND Protocol, 185 patients enrolled, and started Xyrem at
4.5 g in divided dose at night as additional therapy for narcolepsy. Dose was titrated to
optimize clinical response with the option to gradually withdraw TCAs or SRIs, while
maintaining stimulant medication constant. The majority of patients (70%) were
receiving doses > 6 g/d by the time of their last observation. In this trial 144/185 (78%)
of patients reported adverse events over the 6-month treatment period and these were
rated as mild to moderate in 114 patients (62%) and severe in 30 patients (16%), with
possible association with drug rated in 53% of patients overall.

There were no apparent dose related trends for adverse events. Most frequently
reported over the 6-month period were headache (22%), nausea (16%), pharyngitis
{11%) and sleep disorder (10%). Six patients reported an event coded in the COSTART
dictionary as “convulsion”®, but all of these were cataplexy events and, therefore, part of
the disease symptomology. Weight variation was reported in 5 patients, 3 with weight
increase and 2 with weight loss.

Of the adverse events that occurred with a frequency of > 5% overall or in any one-dose
group, only headache (6 patients) was classified as severe in > 3 patients for the overall
population. There was no apparent dose-relationship for severity.

Of the adverse events classified as "sleep disorder” the majority were at4.5t06 g
dosage at onset, and mostly represented somnambulism (sleep walking), with 12
patients reporting 13 episodes, and 2 reporting somniloguence (sleep talking).
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Thirteen patients reported urinary incontinence, all as single episodes except for
1 patient (2 episodes) and all representing enuresis except for 2 reports that were
unclassified in terms of temporal diurnal relationship.

The longer-term treatment IND study (OMC-SXB-7) into which patients transferred from
previous trials (OMC-GHB-3, OMC- SXB-6, or Scharf IND patients) provides longer-term
evidence of safety. Patients entering this trial had previously received sodium oxybate
for up to 2 years in GHB-3, for 6 months in OMC-SXB-6, or for up to 16 years under the
Scharf IND. Of the 145 patients enrolled in this trial to the date of interim cut-off of
December 31, 1999, 44 (30%) had 1 or more adverse events, with 7 (5%) reporting
severe adverse events, but only 13 (9%) having adverse events considered possibly
related to trial medication. Two patients reported serious adverse events, one leadingto
patient discontinuation, and no deaths occurred.

The same profile of adverse events was seen in this trial with the most common adverse
events reported as nausea (4%), sleepwaking, vomiting, back pain and pain (each 2%).
The majority of reported adverse events were classified by the investigator as mild
(45%) or moderate (39%). Again, there was no dose relationship in the severity of
adverse events.

9.3.1.2 Scharf Report

Orphan Medical was aware of the long experience of Martin Scharf, PhD, Cincinnati, in
the use of sodium oxybate. He treated 143 patients with the drug during a period of over
16 years under his Investigator IND. Orphan Medical was granted access to this
database by Dr. Scharf and we have included this data to provide a profile of long-term
clinical experience with sodium oxybate. This data was collected by the site more in the
form of clinical records than as drug development research and, hence, there exists
some compromise in interpretation (i.e. laboratory measures were generated from many
different laboratories, dose titration extended to as high as 12.5 g/day [greater than 9 g
in four patients]), but this data does provide useful experience in long-term treatment
exposure. The exposure to drug includes 121 patients with data > 6 months, 104 for

> one year, 74 > 5 years and 46 > 10 years.

During the study, any adverse event was reported by 136 (95.1%) patients, with a higher
evidence of reporting in the first 6 months (87.4%) than in the remaining treatment
period (77.6%). This suggests that long-term exposure to sodium oxybate is not
associated with higher levels of adverse events.

Many of the adverse events were those expected as a temporal relationship with a
long-term clinical study, the most common being associated with frequent symptomology
(flu syndrome, headache, viral infection, accidental injury, pain, nausea, pharyngitis and
rhinitis). For the entire study, 44% of the adverse events occurred in only 1 or 2 patients
and, hence, does not support a strong association with sodium oxybate.

Many of the frequent adverse events were judged not related to study medication by the
investigator. In the first 6-month treatment period, the reports of dizziness and nausea
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were frequently assigned as related (8.4% and 5.6%, respectively). All instances of
sleep disorders (9.1%), mainly somnambulism, were considered related to treatment.
When this time period is compared to the similar time period in the long-term studies
conducted by Orphan Medical to create accurate comparative temporal relationship, the
adverse event profile was very similar in incidence and profile.

For the continued long-term treatment period beyond 6 months, all instances of sleep
disorders [40, (28%)] and urinary incontinence [31, (21.7%)] were considered treatment
related.

The term "“convulsions” was used to code events reported in 9 patients, but 5 of the 9
patients had events that were more appropriately coded as “cataplexy’, and, therefore,
symptomatic of the primary disease of narcolepsy. Four patients had events that were
correctly coded as convulsions. At least one of these patients had a history of seizures
prior to oxybate treatment and one patient had a known intracranial lesion. There was
no dose response relationship evident.

In 1991, a 49-year old female patient in the study developed clinical symptoms of
arthritis, after treatment with sodium oxybate continuously for over 5 years at an average
nightly dose of 6 g. An anti-nuclear antibody (ANA) test and two repeat tests were all
positive raising concern for the possibility of drug-related lupus. She was withdrawn
from the drug with a subsequent fall in ANA titers, followed by an increase again 1 year
later.

At this time, Dr. Scharf began to collect ANA profiles on all patients active in the ongoing
study. Over the next 2 years, 19 of 65 patients were shown to have ANA elevations
ranging from 1:40 to 1:2560. Some of these elevations were intermittent and no
correlation was found between ANA titer positivity and duration of oxybate treatment,
age or gender. Antihistone antibodies were also determined for 15 of the 19
ANA-positive patients. Only 1 patient showed a “borderline” positive result.

These data indicate that long-tem use of sodium oxybate may result in elevations in
ANA antigen profiles without the corresponding inaease in antihistone antigens that is
characteristic of most reported cases of drug-induced lupus. Secondly, narcoleptic
patients with positive ANA findings did not present or subsequently develop symptoms
suggestive of lupus-related disease. Lastly, no patients in the Scharf long-term study
have developed systemic lupus erythematosus during treatment with sodium oxybate for
over 16 years.

9.3.1.3 Clinical Laboratory Test Evaluations

In consideration of blood chemistry values in the five clinical trials discussed, mean
changes for all parameters were small and similar across all 5 doses of sodium oxybate
and placebo. Similar observations were made for hematology values, where changes
were again small and similar across all 6 treatment groups.
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A slight increase in urinary pH was seen in OMC-GHB-2, where this change was
postulated to relate to the urinary excretion of the sodium load sourced from Xyrem (in
this sodium salt, 18.23% by weight of each dose is sodium).

When considering specific values, shifts from baseline to last observation occurred in

> 10% of patients for calcium and total bilirubin. A shift from normal to low calcium was
seen in 14 of 132 patients in whom this was measured over 1 year as in OMC-GHB-3
and OMC-GHB-2. This laboratory value shifted significantly from normal to abnormal
(low) within the 6 g dose group, but was considered probably due to natural variability as
there was no observed dose effect and the change was not considered clinically
significant.

Of 23 patients with a normal serum calcium at baseline in OMC-GHB-3 that recorded a
value lower than the normal range, 15 patients recorded a subsequent serum calcium
within the normal range while still on Xyrem therapy, confirming laboratory variability
rather than study medication. In a further 8 patients, values remained in the
hypocalcemic range, in spite of normal renal function, proteins and phosphate levels,
with no clinically significant reports to explain the finding. In all cases, the reduction was
mild and would not be considered clinically significant.

A shift from normal to high values was seen in some patients with respect to glucose
blood levels, but since these were frequently non-fasting levels, clinical interpretation is
difficult.

9314 Deaths

There has been one death (suicide) reported in the studies conducted by Orphan
Medical. This death occurred from overdose of multiple drugs not involving Xyrem, and
was considered unrelated to study medication. No deaths were reported in the Scrima or
Lammers studies. This includes 366 patients, plus 144 subjects or patients in the
pharmacokinetic/drug interaction studies. Subsequent to the cut-off date of data
included in the NDA, a second suicide death has occurred in a patient with a long history
of depressions and progression to bipolar disorder.

During the 16-year period of the Scharf trial, 11 patients died. These deaths were
causally related to: 5 deaths from cardiovascular-related causes, 5 deaths from
malignancy (3 lung, 1 colon, 1 bladder). One death resulted from a boating accident
(study medication discontinued 4 months prior to the accident). A significant prior history
of contributory disease was present in all 5 cardiovascular related deaths. In 2 of the
patients succumbing to malignancy, a prior medical history of the malignancy was
known. No symptoms were recorded prior to diagnosis of the malignancy for the
remaining two patients. None of the deaths were considered as causally related to study
drug.
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9.3.15 Serious Non-Fatal Adverse Events

In the randomized, controlled trials, there was one serious adverse event (OMC-GHB-2),
and 17 recorded during the longer term, open-label studies. Of these, 2 patients
reported the SAEs prior to beginning sodium oxybate therapy.

The SAE's classified as related to study medication occurred in 5 patients (1 in
OMC-GHB-2, 1 in OMC-GHB-3, and 3 in OMC-SXB-6). In the OMC-GHB-2 study, a
female patient randomized to the 6 g dose experienced a severe confusional episode in
the afternoon of the 7" day after her 6 g dose of Xyrem the preceding night. This
episode resulted in hospitalization where she was treated with haloperido!, and the
episode resolved. She was permanently discontinued from the study, and the event was
categorized as possibly related to study drug.

Another patient in OMC-GHB-3 on 9 g dosing experienced severe agitation in the middle
of the night on day 678 of treatment, leading to temporary cessation of treatment. The
event resolved spontaneously.

A third patient in the OMC-SXB-6 experienced dizziness, confusion, nausea, vomiting,
vertigo and asthma on day 99 of treatment at the 9 g dose. This patient was
permanently discontinued from the trial.

Another patientin OMC-SXB-6 experienced a possibly related event at the 4.5g dose on
day 170. The episode was coded as thinking abnormal, apnea, and unconsciousness.
He collapsed soon after the first nightly dose (un-witnessed) recognized by the sound of
hitting the floor. He was transferred to the hospital, requiring intubation and ventilation.
He soon regained consciousness and respiratory depression resolved. Extensive
neurological and cardiac assessment failed to identify a cause. Final expert opinions
suggested some type of cardiac or neurological event, most likely cataplexy with
resultant head injury, but with possibility of overdese. Symptoms resolved without
sequelae, but he was permanently discontinued from the study.

The last report also came from OMC-SXB-6 and the patient was pemanently
discontinued from the trial on day 66 because she reported pregnancy, an exclusion
criteria. Forty-two days later she experienced a spontaneous abortion which was rated
by the investigator as “possibly" related to Xyrem.

In the Scharf patients, a total of 205 serious adverse events were reported by 54
patients over 16 years, representing 155 unique SAEs. However, the evidence for
recurring SAEs was minimal, and the majority of events appeared consistent with the
iliness profile of older patients with narcolepsy and cataplexy.

Twelve serious adverse events were judged by the investigator to have been related to
study medication. These 12 events occurred in 6 patients and 6 of these events were
associated with higher doses than recommended as the therapeutic range (11.3 g, 12 g,
and 3 instances of overdose at 18 g and 1 further event considered probably related to a
high dose). These events were classified as overdose (2 instances), comatose, stupor,
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unsuccessful suicide attempt, and potential overdose. One of these patients had
associated hypoxemia, one had an accidental fall down aflight of stairs with consequent
injuries, and one had “convulsive like seizures' and urinary incontinence. As several of
these SAEs imply acute major psychiatric iliness, this will be addressed separately in
this report.

93186 Discontinuations Due to Adverse Events

There were 38 withdrawals due to 1 or more AEs in the seven clinical trials excluding the
Scharf database. These included 37 patients on sodium oxybate, 1 patiert receiving
placebo and, of those on drug, 32 experienced AEs considered related to trial
medication. Four of these have been described in the SAE section, including the patient
incorrectly listed as withdrawal due to pregnancy (protocol violation) with subsequent
spontaneous abortion 42 days later. In these discontinuations due to AEs classified as
related to study medication, there was no dose relationship seen, with 17 of the 32
events occurring at doses of 3-4.5 g/d, and 15 reported at doses of 6, 7.5, or 8 g/d.

Many of these events are related to the established side effect profile of sodium oxybate,
such as dizziness, nausea, urinary incontinence, and headache. Others relate to other
components of sleep disorders such as somnolence and movements during sleep
(periodic limb movements), COSTART listed as hyperkinesias.

One subject also withdrew from one of the pharmacokinetic studies (OMC-SXB-11)
investigating the effect of a high-fat meal on the bioavailability of Xyrem. This event
consisted of respiratory depression, severe obtundation, and fecal incontinence when
administered 4.5 g Xyrem as a single dose after an overnight fast. This patient
responded to simple supportive measures, but chose not to continue in the second
portion of the study.

In the Scharf study, 19 patients discontinued treatment with sodium oxybate because of
an adverse event. These included eight patients whose symptoms were associated with
their subsequent deaths, the attempted suicide, the 6 patients listed earlier as SAEs,

1 patient with difficulty sleeping and a psychiatric problem, elevated ANA titer,
hypertonia, swelling and weight loss.

9.3.1.7 Drug Interactions

Orphan Medical sponsored three separate drug interaction studies evaluating the effects
of Xyrem on co-medication and vice versa (Zolpidem, Protriptyline and Modafinil). The
3 co-medications chosen represent 3 classes of drugs (hypnotics, antidepressants and
stimulants) commonly used in the treatment of narcoleptic symptoms. These studies
concluded that sodium oxyhate had no clinically important effect on the
pharmacokinetics of these medications. Conversely, these 3 co-medications do not
have any clinically significant impact on oxybate pharmacokinetics.

Invitro studies with pooled human liver microsomes show that oxybate does not
significantly inhibit or enhance the activities of the human P450 isozymes: CYP1A2,
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CYP2C9, CYP2C19, CYP2D6, CYP2E1 or CYP3A. Given this fact and that the
degradation of GHB is mediated by enzyme systems not related to the P450 oxidative
systems, the lack of in-vivo drug-drug interactions are not surprising.

No reports of interactions with other concomitant medications were recorded during the
drug development program. The clinical safety experienced with the wide range of
medications, the expected lack of metabolic interaction resulting from independence
from the cytochrome P450 oxidative enzyme system, and the fact that oxybate is an
endogenous substance provide a satisfactory risk profile in terms of drug-drug reactions.

Special consideration should be given to interaction with alcohol. Animal data suggests
that potential synergy resulted from coadministration of alcohol and GHB on the sleep
time in rats (McCabe 1971). Kinetic interactions have been suggested by Vree
(1975,1878), and so the warning must be issued that concomitant use of alcohol with
Xyrem must be avoided.

0.3.1.8 Vital Signs and Electrocardiograms

No significant changes in vital signs or ECGs from baseline to the end of double-blind
treatment were found in the four treatment groups (Placebo, 3, 6, and 9g/day) in
OMC-GHB-2. Dose-related decreases detected in body weight and blood pressure were
not considered to be clinically significant. Likewise, in the 6 PK studies conducted in
healthy subjects, no clinically significant changes were observed in heart rate,
respiration rate, or blood pressure.

9.3.2 SPECIAL CONSIDERATIONS
9321 Seizurogenesis and Incontinence

Since enuresis has been an event repoited in several of the studies (15 events in 8
patients in OMC-GHB-2, 51 events in 13 patients in OMC-GHB-3, 33 patients in the
Scharf database), it is considered worthy of special address. In addition, 1 patient in
OMC-GHB-2 reported fecal incontinence (considered due to diabetic diarrhea), as did
1 subject in the effect-of-food PK study (described earlier), and 1 patient in the Scharf
trial.

At the time of review by FDA of OMC-GHB-2 in October 1998, FDA suggested that a
relationship of incontinence and seizurogenesis should be considered and, hence,
investigation was initiated into these early patients. This was done by:

* A questionnaire to all Investigators to review any observed abnomal nocturnal
observations suggestive of seizures, urologic hlstory preceding oxybate therapy, and
any new neurologic symptoms.

» Correlation of any other CNS AEs correlating with incontinence (either urinary or
fecal) that could be related to seizures.
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» Subjecting 6 patients who had reported incontinence to overnight EEG (full-montage)
recording at 9 g Xyrem dosing. These recordings were then referred to Nathan E.
Crone, M.D., Neurologist, Johns Hopkins Medical Case, along with case reviews.

» Discussions with Martin Scharf, Ph.D. and Mortimer Mamelak, M.D., University of
Toronto, Canada, regarding this long-term prior experience with sodium oxybate
therapy.

In animal studies at high dose, GHB has been associated with EEG changes and
behavioral presentation of symptomatology representing absence-seizure-like states.
This has been developed as a model for absence seizures by Snead (1978) in primates,
when high doses of GHB (600mg/kg} were administered intravenously. Myoclonus has
been described as an occasional accompaniment of anesthesia induction with GHB
intravenously.

In review of the data, there was no evidence to support seizurogenesis in our clinical
trials. No bed partner has ever reported a seizure-like event in the treated patients.
When the full-montage EEG studies were conducted in the patients with an incontinence
history with Xyrem, it was serendipitous that 1 patient had urinary incontinence during
the recording. Neither in this case nor with the other patients was there EEG evidence
of seizure activity. There was no correlation with other CNS AE's that would correlate
with incontinence to suggest neurologic disorder. Finally, 2 patients in the OMC-SXB-10
pharmacokinetic study at 4.5 g dosing as a single dose, experienced enuresis while
under observation, and no seizure activity was seen. Pre-existing nocturia was a
frequently reported symptom in these patients in their questionnaire.

Hence, in spite of the potential for partial seizures at doses far in excess of the human
therapeutic dose in primates (when administered intravenously), there is no support for a
relationship between seizures and the incontinence reported in this NDA submission, or
from literature reporting human experience in therapeutic doses. Some associated
seizure or tonic-clonic activity has been associated with presentation of some overdose
and abuse experiences, where polypharmacy is common, and dose relationship
determinations are impossible.

9322 Psychopathology

The reporting of depression, and acute psychiatric symptomatology, such as frank
psychosis, intentional overdose and suicide in the long-term studies, prompts a review of
the literature associating psychopathology with narcolepsy as a disease. An association
between psychopathology and narcolepsy was proposed by John Sours in 1963 when
he reviewed dinical records of patients admitted to a New York hospital in the period
from 1932 to 1964 that were coded under categories of hypersomnia, somnolence and
narcolepsy. He identified eight patients with schizoid personality disturbances and
another ten patients that developed frank schizophrenic psychoses that required
prolonged hospitalization. Similar association was established in 1985 with an
eleven-year sex- and age-matched review at the University of lowa by James Wilcox
that concluded a relationship between narcolepsy and psychosis. Such associations
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have led to discussions as to whether psychiatric findings are epiphenomenal to, or
inherentin the expression of narcolepsy.

A review of the emotional and psychosocial correlates of narcolepsy in fifty adults by
Kales in 1982 indicated a "high level of psychopathology compared to controls”, but he
concluded that this resulted primarily as a reaction to the disorder and its effects.

An association between the HLA antigens related strongly to narcolepsy-cataplexy
(HLA-DR2, DQ11) and its subdivision HLA-DR15, DQ6 has been suggested with
schizophrenia. Douglass (1991, 1993) found that in 56 schizophrenic patients and 56
controls, the incidence of narcolepsy-associated antigens was 3.89 times higher in the
schizophrenic patients. Also, that the patients with the narcolepsy-associated antigens
had more hospitalizations and higher Brief Psychiatric Rating Scale scores, suggesting a
severity association.

As was suggested by Kales, studies using self-report as well as traditional psychiatric
measures have found significant depression among narcoleptics. People newly
diagnosed with narcolepsy have reported that depression was the personality change
they noted at disease onset (Broughton 1976). Recurrent episcdes of depression have
been reported by 51% of people with narcolepsy (Broughton 1984).

Seven hundred narcoleptics chosen randomly from the patient rolls of the American
Narcolepsy Association were surveyed (response rate = 61.4%) with anonymous
responses to the Center for Epidemiologic Studies Depression Scale (CES-D), indicating
again that a high proportion of narcoleptics (49%) were experiending depressive
symptoms.

Analeptic-induced paranoid psychoses have been reported to occur in the treatment of
narcolepsy (Leong 1989). Certain predisposing factors, such as pre-treatment paranoid
ideation, family history of psychosis, significant head injury, or previous excessive use of
stimulants, may provide “triggers” for psychiatric progression from long-term high dose
stimulant therapy (Pawluk 1995).

Patient status in narcolepsy is obviously a complicated and dynamic representation of:

* Disease-associated psychosocial morbidity.
= Stimulant-induced changes and “trigger” infiuences
=  Stress variations in daily life.

= Treatment-related co-morbidities

Such a possible commonality in pathogenesis and biochemical mechanism must be
included in assessment of adverse events in a narcoleptic population and, in this
context, there is little support for an association between sodium oxybate and the
precipitation of the acute psychopathology recorded during the cfinical trial periods.
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93.23 Abuse Liability

There has been no evidence of tolerance development requiring dose escalation to
maintain clinical efficacy in our clinical trials, and hence it has been possible to exclude
suggestion of dose escalation for reasons of social pleasure. Absence of kinetic
tolerance with chronic dosing was established in an appropriate study in narcoleptic
patients. Although drug abuse has emerged as a significant public health issue for GHB
wherein dose escalation both in terms of total dose and frequency of dosing is a real
issue, we have seen no evidence of any such tendency in our clinical studies. Strict
drug compliance has been monitored, and neither non-prescribed dose escalation nor
diversion of clinical trial supplies was evidenced. As with the stimulant medications
routinely used by narcoleptics, there was no documentation of euphorogenic properties
at therapeutic doses used over the long periods of administration. No withdrawal
symptomatology was reported following abrupt discontinuation of therapy.

Pre-clinical studies of the abuse potential using standard animal models have not
yielded a picture of a highly abusable substance, but minimal human testing has yet
been done. It is therefore difficult to separate the phamacologic contributions to the
public health problems of abuse from the sociologic issues, particularly in light of the
ease of clandestine manufacture, the ease of access to starting materials, recipes, and
“kits” for home manufacture via the Internet, and the wide availability and use of
precursor chemicals such as gamma butyrolactone, and 1,4-butanediol.

94 Conclusions

Sodium oxybate offers a new and major therapettic improvement in the management of
narcolepsy when fitrated to optimal clinical effect between the doses of 3 and 9 g nightly
in divided dosing. It has great facility to reduce the incidence of cataplexy and, in
combination with stimulants, reduce the subjective feelings of daytime somnolence. The
added benefit in the reduction of inadvertent naps/sleep attacks was established in two
double-blinded studies, with useful effects on the other ancillary REM-related symptom
of hypnagogic hallucinations. Prolonged, sustained efficacy was established in the
long-term study, OMC-GHB-3, and by the OMC-SXB-21 protocol.

The primary beneficial effects of sodium oxybate on sleep architecture previously
described in the literature were confirmed in the Scrima trial, where a decrease in the
number of awakenings, decreased Stage | with increased slow wave sleep, and a
decrease in the number of stage shifts was measured in this double-blinded, placebo-
controlled study. This confirms the increased delta-wave sleep seen in the OMC-SXB-
20 protocol, where a clear dose-response increased in Stage 3,4 sleep along with a
dose-related increase in delta power was established. The objective measure of
Maximal Wakefulness Test increase confirmed the effects of Xyrem on daytime
sleepiness that had been extensively measured by use of the Epworth Sleepiness Scale.

These benefits of therapy are seen in relation to low potential risks when used under
prescribed medical care. Since the proposed dosing regimen requires therapy initiation
at the low dose of 4.5 g in divided dose nightly with slow titration to achieve optimum
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clinical benefit, the side effects that are usually mild {(most frequently nausea, dizziness,
headache, with occasional enuresis and somnambulism in susceptible individuals), can
be minimized relative to clinical benefit. These benefits are offered as an alternative to
the current off-label treatments of tricyclic and SSRI antidepressant medications used in
addition to the stimulant medications. Sodium oxybate is the first drug product with the
therapeutic potential to bridge the duality of treatments used to manage the symptoms of
narcolepsy that are conceptually divided into the two mechanistic presentations of
excessive daytime sleepiness and the ancillary REM-related symptoms of hypnagogic
hallucinations, sleep paralysis and cataplexy.
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