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Reviewer: Ranijit B. Mani, M.D.
Background

This submission contains an original New Drug Application for Xyrem® (scdium
oxybate; y-hydroxybutyrate) oral solution.

This document reviews the sponsor’s proposed labeling as proposed in the
original application and as modified in a further submission dated 12/16/00.

The safety and efficacy data in this application have each been reviewed by me
in separate applications.

The sponsor’s draft labeling, as edited by me, is presented below. My editing and

review of the label have been confined to sections subsumed under my clinical
reviews

Edited Draft Labeling]

Draft Professional Insert (December 15, 2000 Version) Modified to include
information from Trial OMC-SXB-21 and OMC-SXB-20

Ry only

ci

Xyrem® (sodium oxybate) oral solution

DESCRIPTION

Xyrem (sodium oxybate) is a neuroactive agent with effects on sleep architecture
that include increased slow wave sleep, increased delta power, and decreased
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nocturnal awakenings. Xyrem is intended for oral administration. The chemical
name for sodium oxybate is gamma-hydroxybutyric acid (GHB), sodium. The
molecular formula is NaC4H;O3 and the molecular weight is 126.1 grams/mole.
The chemical structure is:

I
Na*-0 - C-CH, - CH, - CH,- O - H

Sodium oxybate is a white to off-white, crystalline powder that is very soluble in
aqueous solutions. Xyrem contains 500 mg of sodium oxybate per milliliter of
USP purified water, neutralized to pH 7.5 with malic acid.

CLINICAL PHARMACOLOGY

Mechanism of Action
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Pharmacokinetics and Metabolism

Absorption

=== S mmem. absorbed following oral administration. The average ——
e peak plasma concentraton —— —— -

Administration of -~ ««s~. - after a high fat meal resulted in - average
Tmax increasing from 0.75 hrto 2.0 hrand : =  reductions in peak plasma levels
(Cmax) of 58% and systemic exposure (AUC) by 37%. v

NS IT s ——

Distribution
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Elimination

The clearance of oxybate is almost entirely by biotransformation to carbon.
dioxide, which is then eliminated by expiration. On average, less than 5% of
unchanged drug appears in human urine within 6 to 8 hours after dosing. F~cal
excretion is negligible. '

Special Populations
Geriatric

The pharmacokinetics of sodium oxybate in patients greater than the age of §5
years has not been studied.

Pediatric

r

The pharmacokinetics of sodium oxybate in pediatric patients under the age'of
18 years has not been studied. -

Gender
In a study of 18 female and 18 male healthy adult volunteers, no gender

differences were detected in the pharmacokinetics of sodium oxybate followmg a
single oral dose of 4.5 grams.
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Renal Disease

Because the kidney does not have a significant role in the excretion of oxybate,
no pharmacokinetic study in patients with renal dysfunction has been conducted.

Hepatic Disease

Oxybate undergoes ssgmf cant presystemnc (hepatnc fi rst—pass) metabohsm —_—
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with e apparent oral clearance from 9.1 in healthy adults to 4.5 and 4.1
mL/mln/kg e patients, respectively. Elimination half-life
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INDICATIONS AND USAGE

Xyrem® (sodium oxybate) oral solution is lndlcated
treatment of cataplexy.-.
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Daily sodium intake in patients taking sodium oxybate ranges from 0.5 g (for 3 g
Xyrem dose) to 1.6 g (for 9 g Xyrem dose), therefore-considerationtoand the
implications of -sueh that sodium load must be givena-considered in hypertensive
patients or patients with compromised renal function.

Hepatic

Patients with compromised liver function will have increased elimination half-life

and systemic exposure ———— (see Pharmacokinetics
Tt e ‘
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Renal Insufficiency

No studies have been conducted in renal failure ... ———— less than
5% of sodium oxybate is excreted via the kidney ———— no dose adjustment
should be necessary in patients with renal impairment. The sodium load —
associated with administration ot ——— should be considered in patients with
renal insufficiency.
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Drug Interactions

In animal models, oxybate and depressant drug combinations generally ...
greater -~~~ depressant effectst -~ either drug alone. Concomitant
administration of oxybate and benzodiazepines, barbiturates, or ethanol
increases sleep duration. In primates, oxybate blood levels were elevated with
phenytoin pretreatment and reduced with L-Dopa and ethosuximide, and
trimethadione.

Carcinogenicity, Mutagenicity, Impairment of Fertility
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Approximately—= of patients, _______in 3 controlled clinical trials (n= —)
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Incidence in Controlled Clinical Trials
Most Commonly Reported Adverse Events in Controlled Clinical Trials

The most commonly reported adverse events associated with the use of sodium
oxybate and occurring with at led%t 5% greater frequency than seen in placeho-
treated patients were dizziness (23%), headache (20%), nausea (16%), pain
(12%), sleep disorder (9%), confusion (7%), infection (7%), vomiting (6%), and
urinary incontinence (5%). These incidences are based on combined data from
Trial 1 and two smaller randomized, double-blind, placebo-controlled. cross-over

trials (n=181)

Trial 1, the parallel-group, placebo-controlled trial, ~ used 3 ___ »ﬁxéd
doses of sodium oxvbate (3a. 6a. and 9q)i ————— In that trial '

common at

e ——
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dizziness, nausea, urinary incontinence, and vomiting were more
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Digestive System

Diarrhea 00%)  0(0%)  2(6%)  2(6%)
Dyspepsia 2(6%)  0(0%)  3(9%) 2 (6%)
Nausea 2(6%)  2(6%) 5(15%) 12 (34%)
Nausea and Vomiting 0 (0%) 0 (0%) 2 (6%) 2 (6%)
Vomiting 0(0%)  0(0%)  2(6%) 4 (11%)
\\\ ‘
Musculoskeletal System
Myasthenia 00%)  2(6%) 1(3%)  0(0%)
Nervous System
Amnesia 000%)  1(3%)  0(0%)  2(6%)
Anxiety 1(3%)  1(3%)  0(0%) 2 (6%)
“Confusion 13%)  3(9%)  1(3%)  5(14%)
Dizziness 2(6%)  8(24%) 10 (30%) 12 (34%)
Dream Abnormal 0 (0%) 0 (0%) 3 (9%) 1 (3%)
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Hypertension 1(3%) 0(0%) 2(6%) 0 (0%)

Hypesthesia 0 (0%) 2 (6%) 0 (0%) 0 (0%)

Sleep Disorder 1(3%) 2(6%) 4(12%) 5 (14%)

Somnolence 4 (12%) 5(15%) 4(12%) 5 (14%)

Thinking Abnormal 0 (0%) 1 (3%) 0 (0%) 2 (6%)
R e e s
Skin

Sweat 0(0%) 1(3%) 1(3%) 4(11%)
Special Senses

Amblyopia 1 (3%) 2 (6%) 0 (0%) 0 (0%)

Tinnitus 0(0%) 2(6%) 0(0%)  0(0%)
Urogenital System

Dysmenorrhea 1 (3%) 1 (3%) 0 (0%) 2 (6%)

Incontinence Urine 0 (0%) 2 (6%) 5 (14%)

0 (0%)
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Body As A Whole
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DRUG ABUSE AND DEPENDENCE
Controlled Substance Class
Xyrem is classified as a Schedule Il controlled substance by Federal law. Non-

medical uses of sodium oxybate are classified under Schedule |.

Abuse, Dependence, and Tolerance

Abuse

o e L R TR e TR

Dependence

There have been """ case reports of dependence after illicit use of ——____
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=== gt frequent repeated doses (18 to 250 g/d), - in excess of the
therapeutic dose range. In these cases, the signs and symptoms of abrupt
discontinuation included an abstinence syndrome ( .~—ww——= insomnia,
restlessness, anxiety, psychosis, lethargy, nausea, tremor, sweating, muscle
cramps, and tachycardia. These symptoms generally abated in 3 to 14 days.

TP NSRS R A R Yt e

s Tmnien sy

e A . eV 4.4 S pgs s £oss oA ST

Tolerance

- tolerance to sodium oxybate has not been systematlcally studied in
controlled clinical trials; - O - -

T i i

AT ekt
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— s Clinical studies of sodium oxybate in
the treatment of alcohol W|thdrawal suggest a potential cross-tolerance with -
alcohol. Because illicit use and abuse of .  ~wwwsnsassm—e ' heen reported,
physicians should carefully evaluate patients for a history of drug abuse and
follow such patients closely, observing them for signs of misuse or abuse of

—————(€.G. iINCrease in size or frequency of dosing, drug-seeking
behavior).

OVERDOSAGE

Human Experience

Information regarding overdose with sodium oxybate is derived \~=~-from
reports in the medical literature . - that describe —sssr o ccnnsn
symptoms and signs in érug—abasefs mdlvnduals who have ingested the drug
illicitly or for medically-unapproved purposes.; In those cwcumstances the cor
ingestion of multiple drugs ... e oo § AN
alcohol, is | swwmmremmsmmsas common and may influence the presentation and severity
of clinical manifestations of overdose.
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Signs and Symptoms

-~ EMESIS (EVEN  wwwmwmsmewmiw=— obtund---~--¥ diaphoresis, headache,
and v impaired psychomotor skills may be observed. <=~ no

—=typical pupillary - -changes to assist in diagnosis, and pupillary
reactivity to light is maintained; - ~3Blurred vision has been reported

e T T A T S e e e et
R e PR RTR

- menE

. An increasing depth of . ' .
may be observed with higher doses. Myoclonus and Ftonic-clonic seizures have
been reported. Respiration may be maintained or be compromised in rate and
depth . , —. Cheyne-Stokes respiration or apnea. Bradycardia and
hypothermia may accompany unconsciousness, as may muscular hypotonia, but
tendon reflexes remain intact.

Recommended Treatment of Overdose

General symptomatic and supportive care should be instituted immediately, and
gastric decontamination may be considered if coingestants are suspected e

emesis is a frequent symptom in the presence of ~ obtundation,
appropriate posture (left lateral recumbent position) ——and protectlon of the
airway by intubation : maybe, .. g -

Poison Control Center

As with the management of all overdosage, the possibility of multlple drug
ingestion should be considered. The physucnan - T

T gy

e e blood samples for routine tOX|coIog|c

screening.



Ranjit B. Mani, MD, HFD-120 Medical Review Page 32 of 35
NDA 21196 (000), Xyrem, Orphan Medical, Inc. 6/14/01

DOSAGE AND ADMINISTRATION

e T A RSP

e e e S

Preparation and Administration Precautions

Bottles of Xyrem are provided with a child resistant cap and child resistant dosing
cups.

Care should be taken to prevent access to this medication by children:

See for a complete description.

A e e o

APPEARS THIS WAY
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HOW SUPPLIED

resisiaiit vap.

NDC 62161-008-20: Each tamper evident single unit carton contains one 180 mL
bottle (500 mg/mL) of Xyrem®, one press-in-bottle-adaptor '« . one oral
syringe, and two dosing cups with child resistant cap.

HANDLING AND DISPOSAL

Xyrem is a Schedule Il drug under the Controlled Substances Act. Xyrem
should be handled according to state and federal regulations. It is safe to
dispose of Xyrem oral solution down the sanitary sewer.

Rx only

Distributed By :
Orphan Medical Inc. 2
Minnetonka, Minnesota 55305

For questions of a medical nature or to order Xyrem call the Xyrem Patlent
Success Program at 1-XXX-XXX-XXXX..

US Patents Pending

Rev. 12/15/2000
Part No.

Comments

The following major changes have been made to specific sections of the
sponsor’s draft label




Ranjit B. Mani, MD, HFD-120 Medical Review Page 34 of 35
NDA 21196 (000), Xyrem, Orphan Medical, inc. 6/14/01

Clinical Trials

e Descriptions of, and all data from, the Scrima and Lammers studies (Trials 2
and 3 in the sponsor’s version of the label) have been deleted as the
evidence for efficacy in these studies is marginal or questionable (see NDA
Efficacy Review for full details)

o All information about open-label, uncontrolled studies has also been deleted
from the label as such studies cannot be used to support the efficacy of
Xyrem®

o Data pertaining to secondary efficacy measures have also been deleted. For
a number of reasons, described in greater detail in the Efficacy Review, these
measures cannot be used to support the efficacy of Xyrem®

Indications And Usage

e The indication has been limited to the treatment of cataplexy. As further
described in the NDA Efficacy Review, the evidence that Xyrem® is effective
in treating daytime sleepiness accompanying narcolepsy is questionable

Warnings
o The text of this section of the label has been altered so as to be more clearly
informative.

o A description of the special safety concerns associated with GHB, and the
risk management program has been added to this section

* A statement indicating that convulsions have been noted in clinical trials of
Xyrem® has been added :

Precautions
¢ The text of this section has been made more accurate

Adverse Reactions

e Tables depicting adverse event data from the Lammers and Scrima studies
have been deleted. These studies were cross-over in design, enrolled a small
number of patients only, and the adverse events noted did not differ materially
from those in the larger controlled Trial 1

» The text of this section has been reorganized :
In the section entitled “Adverse Events In All Clinical Trials”, adverse events
of unclear meaning (e.g., “reaction unevaluable”) have been deleted

» The description of positive antinuclear antibody tests in the Scharf study has
been altered so as to be more consistent with the actual data :

Overdosage

e The text of this section has been made more compact

* Arecommendation that physostigmine be used for the treatment of
overdosage with GHB has been deleted as the recommendation is based on
very limited anecdotal evidence.
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Dosage And Administration
» This section has been made consistent with the conclusion that was made in
the NDA Efficacy Review that the most clearly effective dose of GHB was 9

g/day, but that some evidence of efficacy was also present in the dose range
6-9 g/day

Ranjit B. Mani, M.D.
Medical Reviewer

J. Feeney, M.D.

rbm 6/14/01

cc:

HFD-120

NDA 21196 (000)
Homonnay
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2. Background

This submission is a major amendment to the New Drug Application for Xyrem®
which was originally submitted on 9/30/2000.

Please refer to my original NDA Safety and Efficacy Reviews for full details about
Xyrem®.

Through the original application and amendment, the sponsor wishes to pursue
the following claim:

“Xyrem® (sodium oxybate) oral solution is indicated to reduce the incidence of
cataplexy and to improve the symptom of daytime sleepiness in patients with
narcolepsy.” '

In this review the words/phrases “y-hydroxybutyrate (GHB)", “sodium oxyba?é"
and “Xyrem®" have been used interchangeably. -

The primary purpose of this amendment is to address concerns raised by this

Division about the validity of data in the original NDA that were derived from the
long-term, open-label, individual-investigator Scharf Study. These concerns were
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raised by an Agency inspection of the study site, conducted in February 2001.
Further details of these concerns are in Section 4 below.

An additional goal of this amendment is to answer questions from this Division
regarding the safety data from several Orphan-sponsored clinical trials which
were submitted with the original NDA.

With this submission the sponsor has requested a 90-day extension to the
Prescription Drug User Fee Act deadline (4/2/01) for the original NDA
submission.

This review was completed with the assistance of Drs Tarek Hammad and
James Knudsen, of the Division’s Safety Tean®

3. Organization Of Clinical Trials In Integrated Summary Of
Safety

In the original NDA the clinical trials were organized in the following manner.
e A total of 15 clinical trials were included in the Integrated Summary of Safety.
e The sponsor had grouped these studies into 4 separate pools which are Ilsted
here and further outlined below.
e Integrated Clinical Trial
e« Lammers Trial
e  Scharf Trial
¢ integrated Pharmacokinetic Trials
o Safety data for each of these pools were described separately by the
sponsor.
¢ Note that the sponsor did not lnclude randomized controlled clinical trials
" under a separate pool

3.1.1.1 Integrated Clinical Trials

With the exception of the Scrima trial, all other studies in this grouping were
conducted by the sponsor

Study # Design Duration

OMC-GHB-2 Randomized, double-blind, 4 weeks
_placebo-controlled, parallel-arm

OMC-GHB-3 Open-label, uncontrolled, Up to 24 months

extension study

OMC-SXB-6 Open-label uncontrolled study 6 months

OMC-SXB-7 Open-label uncontrolied study Up to 24 months

Scrima Randomized, double-blind, 4 weeks®
placebo-controlled, cross-over

*GHB and placebo were each used for 4 weeks

Further details about the above extension studies are below

Study # Comments

OMC-GHB-3 Extension to OMC-GHB-2.

OMC-SXB-6 Treatment naive patients (except for a single patient previously in OMC-GHB-2 and OMG-GHB-3)

OMC-SXB-7 Extension to
OMC-GHB-3
OMC-SXB-6
Scharf Study
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3.1.1.2 Lammers Trial

This was a non-IND, individual investigator-conducted, randomized, double-blind,
placebo-controlled, cross-over trial of 4 weeks’ duration (GHB and placebo were
each used for 4 weeks).

3.1.1.3 Long-Term Clinical Trial (Scharf)
This long-term open-label individual investigator study lasted about 16 years

3.1.1.4 Integrated Pharmacokinetic Trials

These trials which were conducted by Orphan Medical, Inc., are listed in the table
below. All were single dose-studies. With the exception of those enrolied in
Studies OMC-GHB-4 and OMC-SXB-10, all were healthy volunteers

OMC-GHB-4
OMC-SXB-8
OMC-5XB-9
OMC-SXB-10
OMC-SXB-11
OMC-SXB-12
OMC-5XB-14
OMC-SXB-17

4. Deficiencies In Scharf Study Data Revealed At Initial Site .
Inspection

4.1 Outline Of Scharf Study

This is a long-term open-label study of sodium oxybate (GHB) for patients in
narcolepsy conducted under individual investigator IND # —— (Martin Scharf,
Ph.D., Cincinnati, Ohio).

143 patients were enrolled in this study which was conducted over a > 16-yéar
period.

A full report of this study, with a cut-off date of 5/31/99, was included in the
original NDA

4.2 Preliminary Results Of Inspection

At the request of this Division, the Center’s Division of Scientific Investigations
carried out an inspection of the Scharf study. This inspection was requested after
the Agency was informed that the Institutional Review Board for Dr Martin
Scharf's sponsor-investigator IND # had withdrawn approval for that IND;
the approval was stated to have been withdrawn based on protocol violations in a
study conducted under that IND in patients with fibromyalgia. :

In the FDA Form 483 issued to Dr Martin Scharf on 2/23/01 which was based on
an inspection conducted from 2/6/01 to 2/23/01, the following deficiencies that
are relevant to this application (and to the Scharf study in narcolepsy/cataplexy)
were noted. These deficiencies were based on a review of records for 13 patients
which was apparently all that could be accomplished over the inspection period
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given the reportedly disorganized state in which the study records were

maintained _

* Records of subjects were not adequately maintained by the investigator to assure
accurate reporting of the subjects’ data with respect to adverse events, test article
accountability, informed consent and patient diaries

o Serious adverse events for 6 patients were not reported to the appropriate
Institutional Review Board

e 2 separate diaries were noted for the same subject for the same period of time
(November 1999): the handwriting in the diaries was different as was the data which
was conflicting

e In each of 5 patients, a number of adverse events in source documents were not
reported to Orphan Medical, Inc.

In 2 patients diaries covering periods of 1-2 yearscould not be found

» In a number of patients drug dispensing records were not available (the absent
records were for periods from 1 to 7 years). When dispensing logs were actually
available, they were incomplete

4.3 Divisional Recommendations For Addressing Deficiencies In Scharf
Study

In an effort to ensure that major adverse events in this study were captured the
Division made a number of recommendations to the sponsor during meetings
and teleconferences held in February-March 2001. The recommendations were
in part based on review of safety data for this study that were contained in the
original NDA

The recommendations were as follows:

¢ Obtaining as much information as possible about the status of the 80 patients in the
Scharf study who did not enter the Orphan-sponsored OMC-SXB-7 (treatment IND)
study; if their current status was not known their health at the time of discontinuation
from the Scharf study (which the majority of the 80 patients did leave) and for 1-2
months afterward needed to be ascertained. '

+ Obtaining as much information as possible about all patients listed as having
convulsions during the study.

e Obtaining as much information as possible about all patients whose adverse events
were listed as “unevaluabie”

* Obtaining as much information as possible about patients with the following adverse
events: confusion and other neuropsychiatric symptoms, and urinary and fecal
incontinence

e Tracing drug dispensing records

The sponsor was also asked to provide arguments as to whether, even in the
absence of any data at all from the Scharf study, the NDA database might be
considered adequate to support an orphan drug. -

5. Agency Questions About Orphan-Sponsored Clinical Trials

The Division made a written request to the sponsor (on 3/7/01) for the following
items of information related to the Integrated Clinical Trials database contained in
the Integrated Summary of Safety of the original NDA.

St
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5.1 Exposure Table

The following table in the Integrated Summary of Safety provides cumulative
exposure data by last dose

Tadle 2.0.14 Cunnistive Duration of Exposurs, by lazt Dosage — Integrated Clinsical Trials

Sod:um Oxybate Last Dosage ig/di
Duratior cf Exposure® Total 3. 4.5 é.C 7.3 5.0
dozprer of batiente 3z 7 TEE 25T lad A
z é mo (1¢6 @ FEETIREY Eob.% €5 j1e.2%; B6 (3t.3L- 3% {3i.%%) 3T 160 €Y,
23y {338 4 7% 118.8%) 3 {3.2%) e {3.2V) 2% 18,63 13 (a.2% - P
22y 1672 &) 37 {9.3¢3 1 g3.1%d 3 1.8y 12 4.3V T 6.0 1¢ 111.9%)
*OIATSTION Wab CICHIATG RaDed OB & B 437 morIh.  DUTAIIAL ©F QUEOSNYE Wis DOT CalTUlatéd ZOY TN 3 PLIENIE MDD

rocuived plecelc oily.
Lata Zowzse: Sactiuh 16.3, Davs Listimng 8.

Could the sponsor provide a table that details cumulative exposure 1o all doses? An example of
such a table is below.

Duration of Exposure Total Xyrem® dose g/da
23.0 {245 | 260 275 | 2>9.0
Any Exposure X X X X X X
> 6 months X X X X X X
2 1 year X X X X X X
2 2 years X X X X X X

5.2 Serious Adverse Events
This question concerns Patient 0231 (Initials —— ' participating in Study OMC-

SXB-6. This patient developed nausea, vomiting, confusion and generalizea
weakness after taking GHB for 120 days, last in a dose of 9 g/day.

Was this patient hospitalized?

5.3 Laboratory Data

5.3.1 Table Of Interest
The following table is in the Integrated Summary of Safety.

APPEARS THIS WAY
ON ORIGINAL E
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Tadble 8.5.21

Potentially Clinically Signifstcant Changes in

Laboratory Valuses fium Baseline to Post-Easeline by lLast Sodium

Caydbate Oral Solution Dosage — Integrated Clinical Triale

Lrbocratery Paranster

{elznically siguificent range)
Pazient
mmber Trial™

Last
Sodaye
Oxybats
Posage
1g/¢)

Post-Bazelito

Baseline

$Iady
Say™ | Result

Bematology (N « 1)

Manoglabir 1> 2 g/dL decreasz anZ atsolute valuos < 32.§ g/dLl)

3s12 BT T

§.t

1

6.6 | et | @

I
v

Clinfcal Chexmistey (N » 26)

ALT (BGFT) {2 200L ixcrease and absolute values > 75 fO/L)
g2t OR--SxX3-7 6.0 9 big 2462
223 SKZ-SrB-6 $.C 114 BT 382
ase? ORC-GHD -3 7.5 k14 41¢€ 189
7.5 39 110 (13
UNT-EXE -7 7.8 3¢ *ie v
1810 DT -CHE-3 I 4 € 3r% <35
58 oae " -OHs- 3 4.5 23 38¢ 7€
AST (BBCT) t2 1G60W ircrease ard assolute values > 78 ID/L;
t2id CRI-ZAE-¢ ER 43 XK EEE
32D L& Kagge! 2 | e.c af 33c 7t

Creat:irine 1e 6£\ :ncreass ansd absoluto valves > 1.5 =mp/al

-

2337 TNC-CEF-2 £.0 2.8 283 1.4
:6? OC-SHE-D3 7.% 3 229 1.7
244 CNT-CHE-D .G T2 1.9
LaC-Eys-7 3.t ¥25 3.9
2sLs ORT-CEZ-3 &.C EED 1.9
CHC-EX:-Y 6.0 655 1.7

ard absolute values > 20¢ my/dl}

GClucose (¥ 335 docreass and absolute valuas

X 75% ircroase

5.0 S26
§.3 €3%
T e P
4.% 272 td
E.T 222 ite £
&.C SE pnid LB
8.C T4 e [ 33
{eoatinued]

AFPEARS THIS WAY
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Ad09 3181SS0d 1534
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Table £.§.31

Potentially Clinically Significant Changes in
Laboratory Values from Bageline to Post-Baseline by Last fodtum

Cxybate COral Solution Dosage — Integrated Clinieal Trials

Last
Laboratory Parsuater sSodiun
iclinically sigrificaat range) Oxybats Fost-Raselire
Fatieax Dosage Brudy
Nunber J Trial™ {g/d) Baseline Day™ | Resuit
Clinical Chemistry (N » 26} (coantipued)
Giucose [corntinued)
SETE ERY 2o A £4
SEIT 4.t 27 1% 12
9214 4.5 231 P~ia 34
4.5 01 i€ €6
&.5 201 7i1e (13
6.5 201 S0l €5
ce1s 3.6 [ %3 33 28
o820 6.C £2 17 1€
€.C 42 133 15
bl 19 3.C $2 43 5¢
286y 6.6 168 zr8 286
€.C Bl £50 413
ONT-EXE T €. C 158 €50 (X}
e DIOT-CHE - 3 €. L 243 649 49
24 €.C 384 €58 g
Z138 W -E)5 -5 €.L b= P &
PRI b LE b L 324 162 E3S
Total b:lirubir {2 160% increaso acd adsolute valuves > 1.% m=g/dl
S2CE ONC-GHZ -3 5.¢ 3.1 32 2.5
D:xC4 OMC-GH2 -3 4.5 0.% 33¢ 1.%
3sca ol catdeits L oed €.0 v.¢ it 2.1

* Trial auaing vhizh post-bapeline valie was obitained.
= Tay 263301ve to srarr of treatmant (Lilai datical.

Taza 8urie:

Appwndix Saztioh i$.1

5.3.2 Questions About Table

o Patients 0810, 0815 and 0820 had exceptionally low post-baseline blood glucose estimations
(ranging from 12 to 24 mg/dL).
Are these results accurate?
Is there an explanation for their apparent hypoglycemia?
What were their symptoms, if any, when hypoglycemic?

, Patien: Duta Listlags &, 12, and 13,

1d0 3181580d 1538

o A number of patients had hyperglycemia (mainly post-baseline). Were they known diabetics or

are there any other explanations for their hyperglycemia?

e Patients 0202, 0517, 1610 and 1709 had post-baseline elevations in ALT and/or AST. To what

extent were these patients followed up after these elevations were detected? Did these
abnormalities resolve?

54 Additional Questions

o 10 patients are listed as having had “convulsions” (preferred term) in the
Integrated Clinical Trials
Please identify these patients
What were the investigator terms used in these instances?
What additional information is available about these episodes?

o While patients participating in the Scharf trial had antinuclear antibody testing

done, patients in the Integrated Clinical Trials did not.

To what extent were symptoms suggestive of drug-induced lupus looked for in the Integrated Clinical

Trials?

g ————— R
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5.5 Additional Request

In addition to the above written request, the Division had also requested the
sponsor to characterize the following in clinical trials sponsored by Orphan
Medical, and in the Scharf Trial.

e Adverse events coded using the preferred term “confusion”

e Neuropsychiatric adverse events

6. Contents Of Submission

The main sections of this submission cover the following areas

¢ The disposition of 80 patients enrolled in the Scharf trial who did not enter the
OMC-SXB-7 trial

e Adverse events coded under the “reaction ®hevaluable” term in the Scharf
trial

o Instances of urinary and fecal incontinence in the Scharf trial

Adverse events coded under the term “confusion” in updated Integrated

Clinical Trials only

Neuropsychiatric adverse events in updated Integrated Clinical Trials only

Adverse events coded as “convulsions” in Integrated Clinical Trials

A narrative for Patient 0231 (initials: |——

Response to questions about patients in Integrated Clinical Trials with

abnormalities of blood glucose and transaminases

Symptoms suggestive of drug-induced lupus in Integrated Clinical Trials

Patient exposure in Integrated Clinical Trials and Scharf study

The submission also includes the following SAS datasets

o The Scharf dataset provided in the original NDA submission

e An updated Integrated Summary of Safety dataset combining the datasets included
in the original NDA submission with that furnished in the 120-Day Safety Update

An additional later submission dated 4/12/01, made in response to a specific.
request from the Division, contains characterizations of the following

e Adverse events coded under the term “confusion” in the Scharf study

e Neuropsychiatric adverse events in the Scharf study

e Adverse events coded as “convulsions” in the Scharf study

7. Disposition Of Scharf Study Patients Who Did Not Enter
Study OMC-SXB-7

7.1 Background

The Scharf study was an open-label protocol conducted by Dr Martin Scharf
under his own IND, and lasted > 16 years. 143 patients enrolled in the Scharf
study. Of the 143 patients, 63 were subsequently transferred to the treatmenrt
IND study OMC-SXB-7 conducted by Orphan Medical, Inc., as of the NDA cut-off
date of 5/31/99.

Study OMC-SXB-7 began early in 1999.

T
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The sponsor was requested by the Division to characterize the 80 patients who
entered the Scharf study, and did not subsequently enroll in Study OMC-SXB-7.

The Division was especially, but not solely, interested in

e Their reasons for discontinuing from the Scharf study

e Their status in the months after they discontinued from the Scharf

o For the patients who were deceased, their cause of death

e To what extent they actually received study medication, and proof thereof

7.2 Sponsor’s Methods

The sponsor reports undertaking the following

* A review of source documents, Case Report Forms and data listings for all 80
patients who did not enter the OMC-SXB-7 study under treatment IND # ~——

» Where necessary present day follow-up was sought in some patients to obtain
further infformation such as the reason for withdrawal, the patient’s medical history
prior to enroliment, and whether adverse events continued after drug withdrawal.
Such follow-up information was requested for 19 patients and collected by site
personnel for 10 patients.

Follow-up information was not felt to be needed for patients whose source
documents indicated that their adverse events were unrelated to study drug,
and the documentation of their reason for discontinuation was devoid of latent
adverse event or severe disease

« Based on the review a narrative was prepared for each of the 80 patients including
the following: demography, GHB dosing information (date of commencement of
treatment, date of last dose, last dose), previous medical history, concomitant
medications, electrocardiogram history during study, treatment compliance, a
summary of adverse event history and reason for discontinuation. Assessment of the
extent of patient compliance with GHB dosing was based on daily diary recordings

Included in this submission are

¢ |ndividual narratives for all 80 patients

e Case Report Forms for all 80 patients: note that the Case Report Forms had been
created earlier from source documents by an organization contracting with Orphan
Medical, and were not created by the investigator

¢ Relevant supporting source documents

7.3 Disposition Of Scharf Study Patients Who Did Not Enter OMC-SXB-7.

Of the 80 patients enrolled in the Scharf study who did not enter OMC-SXB-7

e 71 patients had discontinued from the Scharf trial prior to the cut-off date of 5/31/99
e 8 patients continued to participate in the Scharf trial

« 1 patient was a screening failure; this patient did not receive study drug.

For the 71 patients who discontinued from the Scharf trial, the reasons for o
discontinuation were in the categories outlined in the following table which | have
copied from the submission.
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Reeson ‘ Number of Patients
Adverse Events 23

{Death [coded as an SRE]) {10}
{Other adverse event) {13}
Non-compliance 24

{Failure to provide diaries) (22
{Failure to follow dosing {2)

instructions)

Cost of medication i3
Patient request/i.e.,withdrawal 5

of consent

Lack of efficacy bl
Protocol deviation
Other 1
{Transfer to fibromyalgia
study}
TOTAL 71

* ¢f the remaining % unaccounted patients. B patients ccntinued in the
Scharf study after the 5/31/99 cutoff date and 1 was a screen failure
patient who did aot receive study drug.

7.4 Discontinuations Due To Adverse Events

The 23 patients listed in the table in Section 7.3 as having discontinued due to
adverse events consisted of

e 10 deaths

¢ 13 non-fatal adverse events

Tabular summaries of these patients are below

Also see Section 7.5.4 for further details about deaths and adverse event
discontinuations.

7.4.1 Deaths

The following table copied from the submission lists patients who died durin? the
Scharf study. Those listed in the table were listed in the original NDA as having
died during this study. An additional patient (#01-202) was listed in the original
NDA but not in the following table; this patient died in a boating accident 4
months after discontinuing from the Scharf study.

APPEARS THIS WAY
ON CRIGINAL
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The next table which | have copied from my safety review of the original NDA
submission, and which includes Patient # 01-202, indicates the time that elapsed
between drug discontinuation and death

Time on Last Dose of -
Drug (yrs) Test Drug Date of
Pt # Age | Sex Cause of Death Prior History Death
001 51 M Colon Carcinoma None 5.7 7/31/88 9/89
009 68 M Cardiovascular disease and Cardiovascular disease 10.0 11/30/94 1/2/95
diabetes and diabeles

014" 49 M Cardiac arrhythmia Coronary atherosclerosis 8.6 10/31/95 11/26/95
017° 68 M Cardiopuimonary arrest Atherosclerotic heart 6.1 2/28/95 3/6/95

disease
032° 74 F Lung cancer Persistent cold symptoms _{ 10.2 10/19/94 10/26/94
053 57 M Hearl attack Hypertension, left 104 7/31/94 10/10/94

ventricular hypertrophy
200" 71 M Metastatic carcinoma Lung cancer 5.4 9/30/90 1890
202 56 M Boating accident None 1.2 3/8/86 7/10/86
232° 69 M Bladder carcinoma Bladder carcinoma (1981) { 4.8 3/13/92 3/14/92
241 59 M Lung cancer (smali cell) None 3.9 1/31/89 5/26/89
243 63 M Heart Attack Left branch block, left 4.7 3/1/89 7/89

ventricular dysfunction

*Death occurred within 30 days of last dose of study drug

7.4.2 Non-Fatal Adverse Events Leading To Discontinuation

The next table lists those who discontinued from the Scharf study on account of
adverse events. The table is copied from the submission.

APPEARS THIS WAY
ON ORIGINAL
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