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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 
Silver Spring  MD  20993

NDA 21196/S-030
PRIORITY REVIEW DESIGNATION

FILING COMMUNICATION – 
NO FILING REVIEW ISSUES IDENTIFIED

Jazz Pharmaceuticals
Attention: Wheatley Spence, MS
Associate Director, Regulatory Affairs
1818 Market Street, Suite 2350
Philadelphia, PA 19103

Dear Ms. Spence:

Please refer to your supplemental New Drug Application (sNDA) dated and received April 27, 
2018, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act (FDCA), for 
Xyrem ® (sodium oxybate) oral solution, 500 mg/mL.

We also refer to your amendments dated May 18, 2018.

We have completed our filing review and have determined that your application is sufficiently 
complete to permit a substantive review.  Therefore, in accordance with 21 CFR 314.101(a), this 
application is considered filed 60 days after the date we received your application.  The review 
classification for this application is Priority.  Therefore, the user fee goal date is October 27, 
2018.

We are reviewing your application according to the processes described in the Guidance for 
Review Staff and Industry: Good Review Management Principles and Practices for PDUFA 
Products.  Therefore, we have established internal review timelines as described in the guidance, 
which includes the timeframes for FDA internal milestone meetings (e.g., filing, planning, mid-
cycle, team and wrap-up meetings).  Please be aware that the timelines described in the guidance 
are flexible and subject to change based on workload and other potential review issues (e.g., 
submission of amendments).  We will inform you of any necessary information requests or status 
updates following the milestone meetings or at other times, as needed, during the process.  If 
major deficiencies are not identified during the review, we plan to communicate proposed 
labeling and, if necessary, any postmarketing requirement/commitment requests by October 4, 
2018. 

At this time, we are notifying you that, we have not identified any potential review issues.  Note 
that our filing review is only a preliminary evaluation of the application and is not indicative of 
deficiencies that may be identified during our review.
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PRESCRIBING INFORMATION 

Your proposed prescribing information (PI) must conform to the content and format regulations 
found at 21 CFR 201.56(a) and (d) and 201.57.  As you develop your proposed PI, we encourage 
you to review the labeling review resources on the PLR Requirements for Prescribing 
Information and PLLR Requirements for Prescribing Information websites, which include: 

• The Final Rule (Physician Labeling Rule) on the content and format of the PI for human 
drug and biological products 

• The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and format of 
information in the PI on pregnancy, lactation, and females and males of reproductive 
potential 

• Regulations and related guidance documents 
• A sample tool illustrating the format for Highlights and Contents 
• The Selected Requirements for Prescribing Information (SRPI) − a checklist of important 

format items from labeling regulations and guidances and
• FDA’s established pharmacologic class (EPC) text phrases for inclusion in the Highlights 

Indications and Usage heading.  

At the end of labeling discussions, use the SRPI checklist to ensure that the PI conforms with 
format items in regulations and guidances. 

PROMOTIONAL MATERIAL

You may request advisory comments on proposed introductory advertising and promotional 
labeling.   Please submit, in triplicate, a detailed cover letter requesting advisory comments (list 
each proposed promotional piece in the cover letter along with the material type and material 
identification code, if applicable), the proposed promotional materials in draft or mock-up form 
with annotated references, and the proposed package insert (PI), Medication Guide, and patient 
PI (as applicable).  Submit consumer-directed, professional-directed, and television 
advertisement materials separately and send each submission to:

OPDP Regulatory Project Manager
Food and Drug Administration 
Center for Drug Evaluation and Research
Office of Prescription Drug Promotion (OPDP)
5901-B Ammendale Road
Beltsville, MD 20705-1266

Alternatively, you may submit a request for advisory comments electronically in eCTD format. 
For more information about submitting promotional materials in eCTD format, see the draft 
Guidance for Industry (available at:  
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
CM443702.pdf ).
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Do not submit launch materials until you have received our proposed revisions to the package 
insert (PI), Medication Guide, and patient PI (as applicable), and you believe the labeling is close 
to the final version.  

For more information regarding OPDP submissions, please see 
http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090142.htm.  If you have any 
questions, call OPDP at 301-796-1200.

REQUIRED PEDIATRIC ASSESSMENTS 

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients (which includes new salts and new fixed combinations), new indications, new 
dosage forms, new dosing regimens, or new routes of administration are required to contain an 
assessment of the safety and effectiveness of the product for the claimed indication in pediatric 
patients unless this requirement is waived, deferred, or inapplicable.

Because none of these criteria apply to your application, you are exempt from this requirement. 

If you have any questions, contact Vandna Kishore, Regulatory Project Manager, at 
Vandna.Kishore@fda.hhs.gov.

Sincerely,

{See appended electronic signature page}

Billy Dunn, MD
Director
Division of Neurology Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

ERIC P BASTINGS
06/14/2018
Signed for Dr. Dunn.
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Established Name  Sodium Oxybate 

Trade Name   Xyrem 

Applicant:   Jazz Pharmaceuticals 

Formulation   500 mg/ml oral solution 
Dosing Regimen Pediatric Dosing: 

Patient 
Weight 

Initial Dosage Maximum Weekly Dosage 
Increase  

Maximum Recommended 
Dosage 

Take at 
Bedtime: 

Take 2.5 to 4 
Hours Later: 

Take at 
Bedtime:  

Take 2.5 to 4 
Hours Later: 

Take at 
Bedtime: 

Take 2.5 to 4 
Hours Later: 

<20 kg There is insufficient information to provide specific dosing recommendations for patients who 
weigh less than 20 kg.  

20 kg to <30 
kg 

≤1 g ≤1 g 0.5 g 0.5 g 3 g 3 g 

30 kg to <45 
kg 

≤1.5 g ≤1.5 g 0.5 g 0.5 g 3.75 g 3.75 g 

45 kg ≤2.25 g ≤2.25 g 0.75 g  0.75 g 4.5 g 4.5g 
 

Adult Dosing: 4.5 grams (g) per night orally in two equal divided doses: 2.25 g 
at bedtime and 2.25 g taken 2.5 to 4 hours later. The dose should be 
increased by 1.5 g per night at weekly intervals to the effective dose range of 
6 g to 9 g per night orally. 

Indication Treatment of cataplexy and excessive daytime sleepiness in narcolepsy in 
patients 7 years and older 
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Executive Summary 
This is a review of Jazz Pharmaceuticals’ proposed Risk Evaluation and Mitigation Strategy (REMS) 
modification for Xyrem (sodium oxybate), NDA 21196/S-030, submitted on April 27, 2018 and amended on 
September 27, 2018 and October 26, 2018.  The REMS for Xyrem was originally approved on February 27, 
2015 to mitigate the risks of serious adverse outcomes resulting from inappropriate prescribing, misuse, 
abuse, and diversion of Xyrem. The currently approved REMS consists of a Medication Guide, elements to 
assure safe use (ETASU) including prescriber certification (A), pharmacy certification (B), and safe-use 
conditions (D), an implementation system, and a timetable for submission of assessments. The Applicant 
submitted the REMS modification as part of a supplemental application to support the expansion of the US 
indication to include the pediatric use of Xyrem for the treatment of cataplexy in narcolepsy and the 
treatment of excessive daytime sleepiness in narcolepsy.  The Applicant’s proposed modification includes 
updating the REMS document, appended materials, and REMS supporting document to align with labeling 
changes related to the new pediatric indication provided for in the efficacy supplement, and adding a new 
educational material for pediatric patients and their caregivers.   

   

The appended materials were updated appropriately based on Agency recommendations sent on October 12, 
18, 23, 25, and 26, 2018.        

DRISK finds the Applicant’s proposed REMS document, all appended materials, and REMS supporting 
document as submitted on October 26, 2018 to be acceptable. DRISK recommends approval of the REMS 
appended to this review. 

1 Introduction 
This review by the Division of Risk Management (DRISK) evaluates the proposed modification to the risk 
evaluation and mitigation strategy (REMS) for Xyrem (sodium oxybate), NDA 21196/S-030, submitted by Jazz 
Pharmaceuticals (Jazz) on April 27, 2018, and amended on September 27, 2018 and October 26, 2018.  The 
Applicant submitted the REMS modification as part of a supplemental application for a new proposed 
indication for the treatment of cataplexy and excessive daytime sleepiness (EDS) in narcolepsy in pediatric 
patients. The supplemental application is under review in the Division of Neurology Products (DNP).  

2 Background 

2.1 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 21196/S-030 relevant to this review: 

 April 27, 2018: Jazz submitted supplemental NDA 21196/S-030 to support the expansion of the US adult 
labeling to include the pediatric use of Xyrem for the treatment of cataplexy in narcolepsy and the 
treatment of EDS in narcolepsy.1 The submission included a proposed REMS modification to update the 
REMS with  changes related to the new indication.  

Reference ID: 4341335
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 August 31, 2018: The Agency provided via email a draft an Agency proposed updated REMS document 
that aligns with the Format and Content of a REMS Document Draft Guidance for Industry.2 

 September 13, 2018:  The Agency provided comments to the Applicant on their proposed REMS 
modification.  The comments included a draft updated REMS document,  

acceptance of the proposed Brochure for Pediatric Patients and their Caregivers, 
, and acceptance of other changes to incorporate the pediatric 

indication.  
 September 27, 2018:  The Applicant submitted a REMS amendment to NDA 21196/S-030.3  The 

amendment included a redlined draft of the Agency’s proposed redlined document, a rationale explaining 
the Applicant’s proposed deviations from the Agency proposal, appended materials, and the REMS 
supporting document.   

 October 12, 2018: The Agency sent communication via an information request (IR) to the Applicant in 
response to the Applicant’s rationale sent on September 27, 2018, regarding modifications to the 
Agency’s draft REMS Document.4   

 October 15, 2018: The Applicant requested feedback via email on their revisions to the Agency’s draft 
REMS document.5 

 October 18, 2018:  The Agency provided comments in an IR to the Applicant on their proposed 
modifications to the REMS materials sent on September 27, 2018; in addition, clarification on the 
Agency’s format and content of the draft updated REMS document was provided.6   

 October 22, 2018: The Applicant sent via email a redlined draft of the REMS document.7 
 October 23, 2018: The Agency sent via email a redlined draft of the REMS document on October 22, 

2018.8   
 October 25, 2018: The Applicant sent via email a redlined REMS document, a rationale for not accepting 

Agency edits to the draft REMS document, appended REMS materials, and a REMS supporting 
document.9 

 October 25, 2018: The Agency sent via email a redlined REMS document based upon the currently 
approved format and comments on the appended materials.10   

 October 25, 2018: The Applicant sent via email a redlined draft of the updated REMS document provided 
to them by the Agency.11 

 October 26, 2018:  The Applicant submitted a REMS amendment to NDA 21196/S-030 that incorporated 
all Agency recommendations.12 

3 Benefit Assessment 

The Clinical Reviewer recommends approval of Xyrem in patients 7 years of age and older on the basis of 
efficacy and safety information currently available.13   

4 Results of Review of Applicant Proposed REMS Modification 

4.1 GENERAL COMMENTS 

Reference ID: 4341335
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The Applicant addressed and incorporated the Agency’s comments on the proposed modified REMS.   
 
Reviewer Comment: DRISK finds the updates throughtout the Xyrem REMS materials to align with finalized 
labeling to be acceptable.        

4.2 REMS DOCUMENT 

From September 13, 2018 through October 26, 2018, the Agency and the Applicant discussed the format and 
content of the REMS document.  The Agency provided the Applicant with a draft REMS document to conform 
with the formatting outlined in the October 2017 Draft Guidance for Industry, Format and Content of a REMS 
Document on August 31, 2018.   

 
 

 
 

 
     

Reviewer Comment: DRISK finds the REMS document submitted on October 26, 2018, to be acceptable.     

4.3 REMS MATERIALS 

4.3.1 Prescriber Enrollment Form 

The Applicant removed language printed at the bottom of the form with indicated that the Prescriber could 
report adverse events to the Applicant directly or FDA as requested in the October 25, 2018 DRISK comments.  

Reviewer Comment: DRISK finds the Prescriber Enrollment Form acceptable. 

4.3.2 Prescriber Brochure 

The Applicant updated this material to align with finalized labeling.  This included: 

 Pages 2, 6: indication language 
 Pages 11, 14, 17: administration instructions 
 Page 13: use in special populations 
 Page 16: pediatric dosing table on page 16 

Reviewer Comment: DRISK finds the Prescriber Brochure acceptable. 

4.3.3 Prescription Form 

The Applicant removed the text prior to the Prescriber Signature at the bottom of page 1  
in reference to the Patient Quick Start Guide or the Brochure for Pediatric 

Patients and their Caregivers, as requested in the October 25, 2018 DRISK comments.  
 

   

Reference ID: 4341335
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5 Conclusion and Recommendations 
DRISK finds the proposed REMS for Xyrem, as submitted on October 26, 2018, acceptable.   

DRISK recommends approval of the REMS appended to this review. 

6 Appendix 

6.1 REFERENCES 

1 Jazz. Supplemental New Drug Application for Xyrem, NDA 21196 S-030, April 27, 2018.  
2 Parncutt, S.Email correspondence with Jazz Pharmaceuticals, Inc. RE: REMS Modification for Xyrem, NDA 21196/S-030, 
August 31, 2018.   
3 Jazz. REMS Amendment for Xyrem, NDA 21196/S-030, September 27, 2018. 
4 Kishore, V. Email correspondence with Jazz Pharmaceuticals, Inc. RE: REMS Modification for Xyrem, NDA 21196/S-030, 
October 12, 2018.   
5 Jazz, E-mail correspondence with Agency RE: REMS Modification for Xyrem, NDA 21196/S-030, October 15, 2018. 
6 Abou-Sayed, Y. Division of Risk Management. Evaluation of REMS Modification for Xyrem, NDA 21196/S-030, October 
16, 2018. 
7 Jazz, E-mail correspondence with Agency RE: REMS Modification for Xyrem, NDA 21196/S-030, October 22, 2018. 
8 Kishore, V. Email correspondence with Jazz Pharmaceuticals, Inc. RE: REMS Modification for Xyrem, NDA 21196/S-030, 
October 23, 2018.   
9 Jazz, E-mail correspondence with Agency RE: REMS Modification for Xyrem, NDA 21196/S-030, October 25, 2018. 
10 Kishore, V. Email correspondence with Jazz Pharmaceuticals, Inc. RE: REMS Modification for Xyrem, NDA 21196/S-030, 
October 25, 2018.   
11 Jazz, E-mail correspondence with Agency RE: REMS Modification for Xyrem, NDA 21196/S-030, October 25, 2018. 
12 Jazz. REMS Amendment for Xyrem, NDA 21196/ S-030, October 26, 2018. 
13 Mani, R. Division of Neurology Products.  Clinical Review for Xyrem NDA 21196/S-030, October 26, 2018.   

6.2 APPENDED MATERIALS 
Xyrem REMS Document 

Prescriber Enrollment Form 

Prescriber Brochure 

Patient Enrollment Form 

Prescription Form 

Patient Quick Start Guide 

Brochure for Pediatric Patients and their Caregivers 

Certified Pharmacy Training Program 
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Pharmacy Knowledge Assessment – Module A 

Pharmacy Knowledge Assessment – Module B 

Patient Counseling Checklist 

Risk Management Report 

REMS Website Screenshots 
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Initial REMS approval: 02/27/2015 
Most Recent Modification:  October 2018 

 
NDA 21-196 XYREM® (SODIUM OXYBATE) ORAL SOLUTION 

 
Jazz Pharmaceuticals, Inc. 

3180 Porter Drive 
Palo Alto, CA 94304 
Phone: 650-496-3777 

E-mail: regulatory@jazzpharma.com  
 

RISK EVALUATION AND MITIGATION STRATEGY (REMS) 

I. GOAL:  

The goal of the XYREM REMS is to mitigate the risks of serious adverse outcomes resulting 

from inappropriate prescribing, misuse, abuse, and diversion of XYREM by: 

A. Informing prescribers, pharmacists, and patients of: 

1. The risk of significant CNS and respiratory depression associated with XYREM  

2. The contraindication of use of XYREM with sedative hypnotics and alcohol 

3. The potential for abuse, misuse, and overdose associated with XYREM 

4. The safe use, handling, and storage of XYREM 

B. Ensuring that pharmacy controls exist prior to filling prescriptions for XYREM that: 

1. Screen for concomitant use of sedative hypnotics and other potentially interacting agents 

2. Monitor for inappropriate prescribing, misuse, abuse, and diversion of XYREM 

3. Notify prescribers when patients are receiving concomitant contraindicated medications 

or there are signs of potential abuse, misuse, or diversion. 

II. REMS ELEMENTS:  

A. Elements to Assure Safe Use 

1. Healthcare Providers who prescribe XYREM are specially certified.  

a. Jazz Pharmaceuticals will ensure that healthcare providers who prescribe XYREM 

are specially certified in the XYREM REMS Program. To become certified to 

prescribe XYREM, each prescriber must complete and submit to the XYREM REMS 

Reference ID: 4341335



 

Program the XYREM REMS Program Prescriber Enrollment Form, which includes 

the prescriber agreeing to:  

i. Review the Prescribing Information (PI) and the XYREM REMS Program 

Prescriber Brochure.  

ii. Screen each patient for whom XYREM is prescribed for: 

a. History of alcohol or substance abuse 

b. History of sleep-related breathing disorders 

c. History of compromised respiratory function 

d. Concomitant use of sedative hypnotics, other CNS depressants, or other 

potentially interacting agents  

e. History of depression or suicidality. 

iii. Counsel each patient prior to initiating therapy regarding the serious risks and 

safe use, handling, and storage of XYREM.  

iv. Enroll each patient in the XYREM REMS Program by completing and 

submitting the XYREM REMS Program Patient Enrollment Form to the 

XYREM REMS Program. 

v. Evaluate each patient within the first 3 months of starting XYREM therapy, 

including an evaluation of the following. It is recommended that patients be 

re-evaluated every 3 months thereafter while on XYREM therapy. 

a. Concomitant use of sedative hypnotics, other CNS depressants, or other 

potentially interacting agents  

b. Serious adverse events  

c. Signs of abuse and misuse, including: 

1. An increase in dose or frequency of dosing 

2. Reports of lost, stolen, or spilled medication 

3. Drug-seeking behavior. 

vi. Report all potential serious adverse events, including CNS depression, 

respiratory depression, loss of consciousness, coma, and death, and any cases 

of suspected abuse, misuse, or diversion to Jazz Pharmaceuticals. 
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b. The prescriber will complete the XYREM REMS Program Prescription Form for 

each initial prescription and for patients who are reinitiating XYREM after a lapse in 

therapy of 6 months or longer and submit the form to the XYREM REMS Program. 

By completing and signing this form, the prescriber acknowledges: 

i. Having an understanding of  

a. The approved indications of XYREM 

b. The serious risks associated with XYREM 

c. The Prescribing Information (PI) and the XYREM REMS Program 

Prescriber Brochure. 

ii. Having screened the patient for the following: 

a. History of alcohol or substance abuse 

b. History of sleep-related breathing disorders 

c. History of compromised respiratory function 

d. Concomitant use of sedative hypnotics, other CNS depressants, or other 

potentially interacting agents 

e. History of depression or suicidality.  

iii. Having counseled the patient on:  

a. The serious risks associated with XYREM 

b. Contraindications (alcohol and sedative hypnotics) and implications of 
concomitant use of XYREM with other potentially interacting agents 

c. Preparation and dosing instructions for XYREM 

d. Risk of abuse and misuse associated with XYREM 

e. Risk of operating hazardous machinery, including automobiles or 
airplanes, for the first 6 hours after taking a dose of XYREM 

f. Safe use, handling, and storage of XYREM. 

iv. That XYREM is medically appropriate for the patient. 

v. Having listed all known prescription and nonprescription medications and 

doses on the XYREM REMS Program Prescription Form. 

c. Jazz Pharmaceuticals will: 

i. Ensure that the XYREM REMS Program Prescriber Enrollment Form can be 

completed via facsimile, mail, E-mail, or other means; that the XYREM 

REMS Program Patient Enrollment Form can be completed via facsimile, 
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mail, or other means; and that the XYREM REMS Program Prescription Form 

can be completed via facsimile or mail. 

ii. Ensure that materials appended to the XYREM REMS document will be made 

available through the XYREM REMS Program website 

(www.XYREMREMS.com) or by calling the XYREM REMS Program at     

1-866-997-3688.  

iii. Ensure that a prescriber is enrolled in the XYREM REMS Program only after 

verification that the XYREM REMS Program Prescriber Enrollment Form is 

complete and all enrollment requirements are met.  

iv. Ensure that prescribers are notified when they are successfully enrolled in the 

XYREM REMS Program and are eligible to prescribe XYREM. 

v. Maintain a secure and validated XYREM REMS Program Central Database 

containing information related to prescriber and patient enrollment, 

prescriptions, and concomitant medications (see Section II.C.1.c.). 

vi. Ensure that enrolled prescribers continue to meet the requirements of the 

XYREM REMS Program and can disenroll non-compliant prescribers if the 

requirements are not met. 

d. The following are part of the XYREM REMS Program and are appended: 

i. XYREM REMS Program Prescriber Enrollment Form 

ii. XYREM REMS Program Prescriber Brochure 

iii. XYREM REMS Program Patient Enrollment Form 

iv. XYREM REMS Program Prescription Form 

v. XYREM REMS Program Patient Quick Start Guide 

vi. XYREM REMS Program Brochure for Pediatric Patients and their Caregivers  

vii. XYREM REMS Program website (www.XYREMREMS.com). 

2. XYREM will be dispensed only by the central pharmacy that is specially certified. 

a. Jazz Pharmaceuticals will certify a central pharmacy that is contracted with Jazz 

Pharmaceuticals to distribute and dispense XYREM (the XYREM REMS Program 

Certified Pharmacy). XYREM will not be stocked in retail pharmacy outlets. To 

become certified in the XYREM REMS Program, the pharmacy must agree to:  
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i. Dispense XYREM only to patients enrolled in the XYREM REMS Program 

pursuant to a valid prescription written by a prescriber enrolled in the 

XYREM REMS Program (see Section II.B.1.b). 

ii. Ensure that all pharmacy staff involved in the XYREM REMS Program 

complete the XYREM REMS Program Pharmacy Training Program and 

Pharmacy Knowledge Assessment Module A. 

iii. Ensure that all XYREM REMS Program pharmacists also complete the 

pharmacist training in the XYREM REMS Program Pharmacy Training 

Program, Pharmacy Knowledge Assessment Module A, and Pharmacy 

Knowledge Assessment Module B. 

iv. Utilize the secure and validated XYREM REMS Program Central Database.  

v. Provide 24-7 toll-free access to a XYREM REMS Program pharmacist. 

vi. Ship XYREM directly to each patient or a patient-authorized adult designee, 

and track and verify receipt of each shipment of XYREM. 

vii. Limit the first shipment to a one-month supply of XYREM, and subsequent 

shipments to no more than a three-month supply of XYREM. 

viii. Document and report all potential adverse events reported by all sources, 

including any CNS depression, respiratory depression, loss of consciousness, 

coma, and death, and any cases of suspected abuse, misuse, or diversion to 

Jazz Pharmaceuticals. 

b. Prior to dispensing XYREM, the XYREM REMS Program Certified Pharmacy 

ensures that a XYREM REMS Program pharmacist will:  

i. Ensure the completion of the XYREM REMS Program Patient Counseling 

Checklist and its requirements and the documentation of information received 

in the XYREM REMS Program Central Database.   

ii. Validate each XYREM REMS Program Prescription, by:  

a. Verifying in the XYREM REMS Program Central Database that both the 

prescriber and patient are enrolled in the XYREM REMS Program and 

that the patient has no other active XYREM prescription 

b. Confirming all prescription information, including patient name and two 

additional identifiers, prescriber name and information, dose, titration 
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information (if applicable), number of refills, dosing directions, total 

quantity (days’ supply), and concomitant medications. 

iii. Review the patient information contained in the XYREM REMS Program 

Central Database, including: 

a. Concomitant use of sedative hypnotics, other CNS depressants, or other 

potentially interacting agents that either are unknown to the prescriber or 

pose a high risk of serious interaction with XYREM.  

b. Alerts and XYREM REMS Program Risk Management Reports (RMRs) 

regarding potential abuse, misuse, or diversion. 

c. The XYREM REMS Program Certified Pharmacy will ship XYREM directly to each 

patient using an overnight service. In addition, the XYREM REMS Program Certified 

Pharmacy will verify that: 

i. The shipment will be sent to a patient’s confirmed shipping address. 

ii. The patient or patient-authorized adult designee will be available to receive 

the shipment. 

iii. The first shipment will include a copy of the Patient Quick Start Guide (for 

adult patients) or the Brochure for Pediatric Patients and Their Caregivers (for 

pediatric patients).  

iv. Receipt of each shipment is confirmed and shipment and receipt dates are 

entered into the XYREM REMS Program Central Database. 

d. The XYREM REMS Program Certified Pharmacy will monitor and report to Jazz 

Pharmaceuticals all instances of patient or prescriber behavior that give rise to a 

reasonable suspicion of abuse, misuse, or diversion of XYREM.  

i. The XYREM REMS Program Certified Pharmacy will document these events, 

including all requests for early refills, in the XYREM REMS Program Central 

Database by completing an RMR.  

ii. Prior to granting an early refill request or if abuse, misuse, or diversion is 

suspected, the pharmacist will review the patient’s RMR history and any 

alerts, and ensure the request or concern has been discussed with the 

prescriber prior to shipping XYREM.   
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iii. All reports of lost, stolen, destroyed, or spilled drug will be documented in the 

XYREM REMS Program Central Database by completing an RMR. 

iv. Repeated reports of lost, stolen, destroyed, or spilled drug may be documented 

as an alert to the patient profile stored in the XYREM REMS Program Central 

Database.   

v. The XYREM REMS Program Certified Pharmacy and/or prescriber may 

disenroll a patient from the XYREM REMS Program after review of incidents 

suggestive of abuse, misuse, or diversion. 

e. The following materials are part of the REMS and are appended: 

i. XYREM REMS Program Certified Pharmacy Training Program 

ii. XYREM REMS Pharmacy Knowledge Assessment Module A 

iii. XYREM REMS Pharmacy Knowledge Assessment Module B 

iv. XYREM REMS Program Patient Counseling Checklist 

v. XYREM REMS Program Risk Management Report Form 

3. XYREM will be dispensed and shipped only to patients who are enrolled in the 

XYREM REMS Program with documentation of safe use conditions. 

a. Jazz Pharmaceuticals will ensure that XYREM is dispensed only by the XYREM 

REMS Program Certified Pharmacy, by direct shipment, to patients enrolled in the 

XYREM REMS Program. 

b. Jazz Pharmaceuticals will ensure that patients are enrolled in the XYREM REMS 

Program only if a prescriber enrolled in the XYREM REMS Program completes the 

XYREM REMS Patient Enrollment Form and submits the form to the XYREM 

REMS Program.   

c. Jazz Pharmaceuticals will ensure that XYREM is dispensed and shipped to patients 

only after the patient has signed the prescriber-completed XYREM REMS Program 

Patient Enrollment Form and acknowledged that: 

i. He/she has been counseled on the serious risks and safe use of XYREM 

ii. He/she has asked the prescriber any questions about XYREM 

d. Following enrollment, the patient remains in the XYREM REMS Program unless 

Jazz Pharmaceuticals, the XYREM REMS Program Certified Pharmacy, and/or 

prescriber determines the patient should be disenrolled. Reasons for disenrollment 
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include: multiple suspicious early refill requests or other information that indicates 

possible abuse, misuse, or diversion.  

e. A disenrolled patient may be re-enrolled in the XYREM REMS Program. In order to 

re-enroll a patient who had been previously disenrolled for suspicions of abuse, 

misuse, or diversion, the XYREM REMS Program Certified Pharmacy must consult 

with the prescriber seeking to re-enroll the patient and communicate all relevant 

patient history to the prescriber, and both the pharmacist and the requesting prescriber 

must agree to re-enroll the patient. 

f. A patient may change prescribers provided that the new prescriber is also enrolled in 

the XYREM REMS Program and that the new prescription does not overlap with 

another active prescription for XYREM. 

g. If a pediatric patient's caregiver changes, the new caregiver must be counseled by the 

Certified Pharmacy on the serious risks and safe use of XYREM and acknowledge 

that he/she has asked any questions about XYREM before XYREM is dispensed and 

shipped. 

B. Implementation System  

1. The Implementation System for the XYREM REMS includes the following: 

a. Jazz Pharmaceuticals will ensure that XYREM is dispensed only by the XYREM 

REMS Program Certified Pharmacy.   

b. XYREM will be shipped only to patients enrolled in the XYREM REMS Program or 

the enrolled patient-authorized adult designee, pursuant to a valid prescription written 

by a prescriber enrolled in the XYREM REMS Program that does not overlap with 

another active prescription for XYREM.  

c. Jazz Pharmaceuticals will ensure that a secure and validated XYREM REMS 

Program Central Database is maintained. The XYREM REMS Program Central 

Database will contain patient and prescriber enrollment status, all completed data 

forms, prescription and shipment data, as well as information related to dosing, 

concomitant medications, and behavior that raises suspicion of abuse, misuse, or 

diversion, including complete RMR histories. 
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d. Jazz Pharmaceuticals will monitor the XYREM REMS Program Certified Pharmacy 

for timely reporting to Jazz Pharmaceuticals of any behavior by patients or 

prescribers enrolled in the XYREM REMS Program that raises suspicion of abuse, 

misuse, or diversion.  

e. Jazz Pharmaceuticals will monitor the XYREM REMS Program Central Database to 

ensure compliance with the XYREM REMS Program and to evaluate the 

implementation of the elements under Section II.B. Jazz Pharmaceuticals will ensure 

that appropriate corrective actions are implemented to address compliance concerns. 

f. Jazz Pharmaceuticals will audit the XYREM REMS Program Certified Pharmacy 

after approval of the XYREM REMS to ensure that it implements the XYREM 

REMS Program as directed. Thereafter, Jazz Pharmaceuticals will audit the XYREM 

REMS Program Certified Pharmacy at least annually, identify all issues of 

noncompliance, and institute appropriate corrective actions, potentially including 

pharmacy decertification. 

g. Jazz Pharmaceuticals will monitor the XYREM REMS Program Certified Pharmacy 

for timely reporting to Jazz Pharmaceuticals of all potential adverse events. 

h. Jazz Pharmaceuticals will monitor and evaluate the implementation of the Elements 

to Assure Safe Use and take reasonable steps to work to improve implementation of 

these elements.  

D. Timetable for Submission of Assessments 

Jazz Pharmaceuticals will submit the REMS assessments every 6 months from the date of the 

REMS approval (02/2015) for the first year, and then annually thereafter. 

To facilitate inclusion of as much information as possible while allowing reasonable time to 

prepare the submission, the reporting interval covered by each annual assessment will conclude 

no earlier than 60 days before the submission date for that assessment. The XYREM submissions 

will be submitted so that they are received by FDA on or before the due date. 
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PRESCRIBER BROCHURE 
Includes important prescribing information  
for adult and pediatric patients  
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IMPORTANT SAFETY INFORMATION 

CONTRAINDICATIONS  
 XYREM is contraindicated in patients being treated with sedative hypnotics.  
 Patients should not drink alcohol when using XYREM.  
 XYREM is contraindicated in patients with succinic semialdehyde dehydrogenase deficiency.  

WARNINGS AND PRECAUTIONS  

CNS Depression 
 XYREM is a CNS depressant. Concurrent use of XYREM with other CNS depressants, including but not limited to opioid 
analgesics; benzodiazepines; sedating antidepressants, antipsychotics, or anti-epileptics; general anesthetics; muscle 
relaxants; and/or illicit CNS depressants, may increase the risk of respiratory depression, hypotension, profound sedation, 
syncope, and death. 
– If use of these CNS depressants in combination with XYREM is required, dose reduction or discontinuation of one 

or more CNS depressants (including XYREM) should be considered. 
– If short-term use of an opioid (e.g., post- or perioperative) is required, interruption of treatment with XYREM should 

be considered. 
 Patients who have sleep apnea or compromised respiratory function may be at a higher risk of developing respiratory 
depression, loss of consciousness, coma, and death with XYREM use. 

Healthcare providers should caution patients/caregivers against hazardous activities requiring complete mental alertness or 
motor coordination  (e.g., driving) within the first 6 hours of dosing or after first initiating treatment until certain that XYREM 
does not affect the patient adversely.  

Abuse and Misuse 
 XYREM is a Schedule III controlled substance. 
 The active ingredient of XYREM, sodium oxybate, is the sodium salt of gamma-hydroxybutyrate (GHB), a Schedule I 
controlled substance. Abuse of illicit GHB, either alone or in combination with other CNS depressants, is associated with 
CNS adverse events, including seizure, respiratory depression, decreases in the level of consciousness, coma, and 
death. Illicit GHB has also been associated with drug-facilitated sexual assault. 

 The rapid onset of sedation, coupled with the amnestic features of XYREM, particularly when combined with alcohol, has 
proven to be dangerous for the voluntary and involuntary user (e.g., assault victim). 

 You should carefully evaluate patients for a history of drug abuse and follow such patients closely, observing them for 
signs of misuse or abuse of XYREM (e.g., increase in size or frequency of dosing; reports of lost, stolen, or spilled 
medication; drug-seeking behavior; feigned cataplexy). 

XYREM REMS Program 
 XYREM is to be prescribed only to patients enrolled in the XYREM REMS Program. XYREM is available only through a 
restricted distribution program called the XYREM REMS Program. Required components of the XYREM REMS 
Program are: 
– Healthcare providers who prescribe XYREM must be specially certified. To be certified, prescribers must complete the 

XYREM REMS Program Enrollment Forms and comply with the REMS requirements. 
– XYREM will be dispensed only by the central pharmacy that is specially certified. 
– XYREM will be shipped only to enrolled patients with documentation of safe use conditions. For a patient to be 

enrolled, patients or caregivers must sign the XYREM REMS Program Patient Enrollment Form and acknowledge that 
they have been counseled on the serious risks and safe use of XYREM. 

 
 
Further information is available at www.XYREMREMS.com or 1-866-XYREM88® (1-866-997-3688).   
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Depression, Suicidality, and Other Behavioral/Neuropsychiatric Adverse Events 
 The emergence of depression in patients treated with XYREM was seen in clinical trials and requires careful and 
immediate attention. Patients with a previous history of a depressive illness and/or suicide attempt should be monitored 
especially carefully for the emergence of depressive symptoms while taking XYREM. XYREM can cause the emergence 
of neuropsychiatric adverse events (psychosis, paranoia, hallucination, aggression,  and agitation), confusion, and 
sleepwalking. Patients should be instructed to call their healthcare provider if they experience any of these events. 

 Anxiety can also occur in patients treated with XYREM. 

Use in Patients Sensitive to High Sodium Intake 
 XYREM has a high sodium content. 
 Daily sodium intake should be considered in patients on salt-restricted diets or with heart failure, hypertension, or 
compromised renal function. 

Most Common Adverse Events  
 In three controlled clinical trials with adult patients, the most common adverse reactions (incidence ≥5% and twice the rate 
seen with placebo) in XYREM-treated patients were nausea (20%), dizziness (15%), vomiting (11%), somnolence (8%), 
enuresis (7%), and tremor (5%). 

 Of the 398 XYREM-treated adult patients with narcolepsy, 10.3% of patients discontinued because of adverse reactions 
compared with 2.8% of patients receiving placebo. The most common adverse reaction leading to discontinuation was 
nausea (2.8%). The majority of adverse reactions leading to discontinuation began during the first few weeks of treatment. 

 The overall adverse reaction profile of Xyrem in pediatric patients (7 years of age and older) is similar to that in adult 
patients. In a study of 104 pediatric narcolepsy patients treated with XYREM, the majority of events were mild or moderate 
in severity. The most common adverse reactions (>5%) were enuresis (18%), nausea (17%), headache (16%), vomiting 
(16%), weight decreased (12%), decreased appetite (8%), and dizziness (6%).      

 

Please see Prescribing Information for XYREM.  
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Prescribing XYREM—A Brief Guide 
The procedure for writing and dispensing prescriptions for XYREM is outlined below. 

PRESCRIBERS OF XYREM 

PRESCRIBER ENROLLMENT 
Prescribing XYREM requires a one-time enrollment.  
 If you are prescribing XYREM for the first time, complete the XYREM REMS Program Prescriber Enrollment Form, 
found either accompanying this XYREM REMS Program Prescriber Brochure or online at www.XYREMREMS.com. Please:  
– Submit the form online at www.XYREMREMS.com or 
– Scan and send via e-mail to XYREMPrescribers@express-scripts.com or 
– Mail to XYREM REMS Program, PO Box 66589, St. Louis, MO 63166-6589 or  
– Fax to 1-866-470-1744 (toll free).  

 On the XYREM REMS Program Prescriber Enrollment Form, please confirm that:  
– You understand that Xyrem is indicated for the treatment of cataplexy or excessive daytime sleepiness (EDS) in 

patients 7 years of age and older with narcolepsy 
– You have read and understand the Prescribing Information and this XYREM REMS Program Prescriber Brochure 

SCREEN 
– You agree to screen each patient for: 

 History of alcohol or substance abuse 
 History of sleep-related breathing disorders 
 History of compromised respiratory function  
 Concomitant use of sedative hypnotics, other CNS depressants, or other potentially interacting agents 
 History of depression or suicidality  

COUNSEL 
– You agree to counsel your patients and/or caregivers (for pediatric patients) on: 

 The serious risks associated with XYREM 
 Contraindications (alcohol and sedative hypnotics) 
 Risks of concomitant use of XYREM with alcohol and/or other CNS depressants, including sedating antidepressants, 
antipsychotics, or anti-epileptics; opioids; benzodiazepines; muscle relaxants; and general anesthetics 

 Risk of engaging in hazardous activities requiring complete mental alertness or motor coordination (e.g., driving) within 
the first 6 hours of dosing or after first initiating treatment until certain that XYREM does not affect the patient adversely  

 Preparation and dosing instructions for XYREM 
 The risk of abuse and misuse associated with use of XYREM 
 Safe use, handling, and storage of XYREM 

ENROLL 
– You will enroll each patient in the XYREM REMS Program by completing the one-time XYREM REMS Program 

Patient Enrollment Form and submitting the form to the XYREM REMS Program. A pediatric patient must have a 
caregiver 

– You will evaluate each patient within the first 3 months of starting XYREM, including an evaluation of the following. It is 
recommended that patients be re-evaluated every 3 months thereafter while on XYREM therapy: 
 Concomitant use of sedative hypnotics, other CNS depressants, or other potentially interacting agents 
 Serious adverse events 
 Signs of abuse and misuse such as an increase in dose or frequency of dosing; reports of lost, stolen, or spilled 
medication; and/or drug-seeking behavior 

REPORT 
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Patient Counseling Information 

Prior to initiating therapy, counsel each adult patient, caregiver (for pediatric patients 7 years of age and older), and, as 
appropriate, pediatric patient regarding the serious risks and safe use, handling, and storage of XYREM using the appropriate 
educational material [XYREM REMS Program Patient Quick Start Guide (for adults) and XYREM REMS Program Brochure for 
Pediatric Patients and Their Caregivers (for pediatric patients)] and encourage him/her to read the XYREM Medication 
Guide. Please see pages 16-18 for additional counseling information important for caregivers of pediatric patients 
and, as appropriate, pediatric patients.  
 Inform patients and/or caregivers that XYREM is available only through the central pharmacy certified under a restricted 
distribution program called the XYREM REMS Program and provide them with the telephone number and website for 
more information about XYREM and the XYREM REMS Program  

 Confirm that patients understand the serious risks and safe use conditions of XYREM and that you have answered any 
questions the patient and/or caregiver has about XYREM by having the patient and/or caregiver sign and date the XYREM 
REMS Program Patient Enrollment Form. Inform the patient and/or caregiver that regular follow-up is recommended 

The contents of the XYREM Medication Guide are reviewed with every patient by the XYREM REMS Program Certified 
Pharmacy before initiating treatment with XYREM.  

To ensure safe and effective use of XYREM, you should provide the adult patient, caregiver (for pediatric patients), 
and, as appropriate, pediatric patient with the following guidance:  

ALCOHOL OR SEDATIVE HYPNOTICS  
Advise patients and/or caregivers that alcohol and other sedative hypnotics should not be taken with XYREM.  

SEDATION  
Inform patients and/or caregivers that the patient is likely to fall asleep quickly after taking XYREM (often within 5 minutes and 
usually within 15 minutes), but the time it takes to fall asleep can vary from night to night. The sudden onset of sleep, including 
in a standing position or while rising from bed, has led to falls resulting in injuries, in some cases requiring hospitalization. 
Instruct patients and/or caregivers that patients should remain in bed following ingestion of their first and second doses, and 
patients should not take their second dose until 2.5 to 4 hours after the first dose.  

FOOD EFFECTS ON XYREM  
Inform patients and/or caregivers that the first dose should be taken at least 2 hours after eating.  

RESPIRATORY DEPRESSION  
Inform patients and/or caregivers that XYREM can be associated with respiratory depression even at recommended doses 
and with concurrent use of XYREM with other CNS depressants.  
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PARTICIPATING IN HAZARDOUS ACTIVITIES  
Inform patients and/or caregivers that patients should not participate in hazardous activities requiring complete mental 
alertness or motor coordination (e.g., driving) within the first 6 hours of dosing or after first initiating treatment until certain that 
XYREM does not affect the patient adversely.  

SUICIDALITY  
Instruct patients and/or caregivers to contact a healthcare provider immediately if the patient develops depressed mood, 
markedly diminished interest or pleasure in usual activities, significant change in weight and/or appetite, psychomotor 
agitation or retardation, increased fatigue, feelings of guilt or worthlessness, slowed thinking or impaired concentration, 
or suicidal ideation.  

SLEEPWALKING  
Instruct patients and/or caregivers their families that XYREM has been associated with sleepwalking and to contact their 
healthcare provider if this occurs.  

SODIUM INTAKE  
Instruct patients and/or caregivers that Xyrem contains a significant amount of sodum and patients who are sensitive to 
sodium intake (e.g., those with heart failure, hypertension, or renal impairment)  should limit their sodium intake.  

SAFE HANDLING, STORAGE, AND DISPOSAL  
 Discuss safe and proper use of XYREM and dosing information with patients and/or caregivers prior to the initiation 
of treatment  

 Instruct patients and/or caregivers to store XYREM bottles and XYREM doses in a secure place, out of reach of 
children and pets  

 Patients and/or caregivers should be instructed to divide the total nightly dose into 2 separate doses. They should 
not further divide each of the 2 separate doses  

 Patients and/or caregivers should be informed that patients should be seen by their healthcare provider frequently to 
review dose titration, symptom response, and adverse reactions  

 Instruct patients and/or caregivers to store XYREM at room temperature, between 59°F and 86°F  
 Inform patients and/or caregivers that they may safely dispose of XYREM down the sink or toilet drain 
 Inform patients and/or caregivers that they must report all instances of lost or stolen XYREM to the local police and 
to the XYREM REMS Program 
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 Instruct caregivers to make sure that pharmacy containers are empty prior to preparing each dose  
 Each dose of XYREM should be diluted with about ¼ cup of water  
 Caregivers should be instructed to store XYREM bottles and prepared nightly doses in a secure place out of the 
reach of children and pets 

– Doses should be taken at least 2 hours after eating 
– Both doses should be taken while in bed and the patient should lie down immediately after dosing 

 Encourage the child to urinate prior to taking the first nightly dose of XYREM 
– Caution against hazardous activities requiring complete mental alertness or motor coordination (e.g., driving) within the 

first 6 hours of dosing or after first initiating treatment until certain that XYREM does not affect the patient adversely 
  

 

 

 

 

 
*For patients who sleep more than 8 hours per night, the first dose of XYREM may be given at bedtime or after an initial period of sleep. 

 

CONSIDERATIONS FOR INCLUDING PEDIATRIC PATIENTS IN THEIR OWN CARE 
 Work with the caregiver to determine the child’s readiness to participate in his or her own care 
 Ensure that the pediatric patient is counseled on the serious risks and safe use of XYREM either by the prescriber or the 
Certified Pharmacy  
– Ensure that the patient also reads the XYREM REMS Program Brochure for Pediatric Patients and Their Caregivers 

and asks any questions he or she may have  
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XYREM REMS PROGRAM PRESCRIPTION FORM 
XYREM® (sodium oxybate) oral solution 0.5 g/mL

Prescriber: Signature verification is required on the FRONT page of this XYREM REMS Program  
Prescription Form as acknowledgment that you have an understanding of and/or agree to the following: 

I understand that XYREM is indicated for the treatment of cataplexy or excessive daytime sleepiness (EDS) in patients 7 years 
of age  and older with narcolepsy. 

I understand that: 

 XYREM is a CNS depressant and can cause obtundation and clinically significant respiratory depression at recommended doses 
 Alcohol and sedative hypnotics are contraindicated in patients who are using XYREM 
 Concurrent use of XYREM with other CNS depressants, including but not limited to opioid analgesics, benzodiazepines, sedating 

antidepressants or antipsychotics, sedating anti-epileptics, general anesthetics, muscle relaxants, and/or illicit CNS depressants, 
may increase the risk of respiratory depression, hypotension, profound sedation, syncope, and death 
– If use of these CNS depressants in combination with XYREM is required, dose reduction or discontinuation of one or more 

CNS depressants (including XYREM) should be considered 
– If short-term use of an opioid (e.g., post- or perioperative) is required, interruption of treatment with XYREM should be considered 

 Patients who have sleep apnea or compromised respiratory function (e.g., asthma, COPD, etc.) may be at higher risk of developing 
respiratory depression, loss of consciousness, coma, and death with XYREM use 

 XYREM is a Schedule III controlled substance with potential for abuse and misuse 
 Safe use and handling by patients is important in order to prevent abuse/misuse and accidental exposure to family/friends, 

including children 
 XYREM is to be prescribed only to patients enrolled in the XYREM REMS Program 

I have read and understand the Prescribing Information and XYREM REMS Program Prescriber Brochure. 

I have screened this patient for: 

 History of alcohol or substance abuse 
 History of sleep-related breathing disorders 
 History of compromised respiratory function 
 Concomitant use of sedative hypnotics, other CNS depressants, or other potentially interacting agents 
 History of depression or suicidality 

I have counseled this patient and/or caregiver on: 

 The serious risks associated with XYREM 
 Contraindications (alcohol and sedative hypnotics) 
 Risk of concomitant use of XYREM with alcohol, other CNS depressants, or other potentially interacting agents 
 Preparation and dosing instructions for XYREM  
 Risk of abuse and misuse associated with use of XYREM  
 Risk of operating hazardous machinery, including automobiles or airplanes, for the first 6 hours after taking a dose of XYREM 
 Preparation and dosing instructions for XYREM 
 Safe use, handling, and storage of XYREM 
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Dear Patient, 

Welcome to the XYREM REMS Program. You are receiving these materials 
because your healthcare provider has prescribed XYREM® (sodium oxybate) oral 
solution, 0.5 g/mL, for you. XYREM is indicated for the treatment of cataplexy or 
excessive daytime sleepiness (EDS) in patients 7 years of age and older with 
narcolepsy.  If you are the caregiver of a pediatric patient receiving XYREM, 
please refer to the Brochure for Pediatric Patients and Their Caregivers instead 
of this guide for important information about helping your child get started with 
XYREM. 

Because of the serious risks associated with XYREM, the Food and Drug 
Administration (FDA) has required a special program called a Risk Evaluation 
and Mitigation Strategy (REMS) for XYREM. The purpose of the XYREM REMS 
Program is to make sure the benefits of XYREM outweigh the risks. All patients 
must be enrolled in the XYREM REMS Program to receive XYREM. This Quick 
Start Guide contains information you need to know about XYREM and will help 
you to use XYREM correctly. Read this Quick Start Guide before you start taking 
XYREM. 

After your healthcare provider sends in your enrollment form and first prescription 
for XYREM, you will receive a call from the Certified Pharmacy of the XYREM 
REMS Program to tell you how the XYREM REMS Program helps you get started 
with taking XYREM and to answer any questions you may have about XYREM.  
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You will also speak with appropriate staff at the Certified Pharmacy, who will 
go over your insurance information with you. Before you can receive your first 
shipment of XYREM, a pharmacist at the Certified Pharmacy will ask if your 
healthcare provider reviewed the XYREM REMS Program Patient Quick Start 
Guide with you and explain that you will receive this guide with your first 
shipment, and that all drug shipments will include the XYREM Medication 
Guide. The pharmacist will also ask you about your medical history and other 
medications you may be taking, and give you advice on how to prepare and 
take your XYREM and how to store it safely. You must take this call before 
you can get your XYREM. 

Please call your healthcare provider if you have questions about XYREM, or 
you can contact the XYREM REMS Program toll free at 1-866-XYREM88® 
(1-866-997-3688). You can reach a pharmacist at this number 24 hours a 
day, 7 days a week with any questions.  

We hope you find this information and the XYREM REMS Program services helpful. 

Sincerely,  

Jazz Pharmaceuticals 
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XYREM is a prescription medicine used to treat patients with narcolepsy to 
reduce too much daytime sleepiness and to reduce cataplexy (suddenly weak 
or paralyzed muscles).  

IMPORTANT INFORMATION ABOUT XYREM INCLUDES 
THE FOLLOWING: 
 When taking XYREM, do not drink alcohol or take other medicines that slow your 

breathing or mental activity or make you sleepy. You could have serious side effects 
 XYREM can cause serious side effects, including trouble breathing while asleep, 

confusion, unusual or disturbing thoughts, depression, and passing out, even 
at recommended doses. Tell your healthcare provider if you have any of these 
problems while taking XYREM 

 Abuse of XYREM can lead to dependence (a physical need to take the drug), 
craving for the medicine, and severe withdrawal symptoms (symptoms that 
start when the drug is stopped, especially when it is stopped suddenly)  

 Patients usually fall asleep in about 5 to 15 minutes, although some patients 
have reported falling asleep more quickly (without first feeling drowsy) and 
others take more time. The time that it takes to fall asleep might be different from 
night to night. You should take each dose of XYREM while in bed. Take the first 
dose at bedtime and the second 2½ to 4 hours later. You may need to set an 
alarm to awaken for the second dose 

WARNING: XYREM can cause serious side effects. 
Do not drink alcohol or take other medicines that make you sleepy 
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 Do not drive a car, use heavy machinery, fly an airplane, or do anything that 
is dangerous or that requires you to be alert for the first 6 hours after taking 
XYREM. When you first start taking XYREM, be careful until you know how 
XYREM affects you 

 Keep XYREM out of the reach of children and pets. Get emergency medical help 
right away if a child drinks your XYREM 

 Report all side effects to your healthcare provider 

WHAT WILL YOU FIND IN THIS BOOKLET? 
This booklet answers important questions about how to get your XYREM, how 
to use XYREM properly, and how to store it safely. It also gives you important 
information about XYREM. 

WHAT IS THE XYREM REMS PROGRAM? 
Because of the serious risks associated with XYREM, the FDA has required 
a special program called REMS for XYREM. Enrollment in the XYREM REMS 
Program by prescribers and patients is required by the FDA to ensure the 
benefits of XYREM outweigh the risks associated with XYREM. You are enrolled 
in the program when your healthcare provider sends in the enrollment form you 
signed. At that time, your healthcare provider also sent your prescription for 
XYREM to the Certified Pharmacy.  
The Certified Pharmacy staff will review important information about XYREM 
with you. They will also answer any questions you may have about XYREM.  
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Enrolling in the XYREM REMS Program 
WHAT AM I REQUIRED TO DO IN THIS PROGRAM? 
As a patient, your responsibility is to discuss the safe use of XYREM with your 
healthcare provider and to read this XYREM REMS Program Patient Quick 
Start Guide before you begin taking XYREM. Be sure to let your healthcare 
provider know if you are taking other medications or if you have any conditions 
that might affect your breathing. 

 

DO I HAVE TO ENROLL IN THIS PROGRAM?  
Yes. In order for you to receive XYREM, your healthcare provider will have you 
sign an enrollment form and will send the form to the XYREM REMS Program. 
You must verify that you have been counseled by your healthcare provider on 
the serious risks and safe use of XYREM and that you were able to ask your 
healthcare provider any questions you have about XYREM.  
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Filling Your XYREM Prescription 
HOW IS MY PRESCRIPTION FILLED? 
All XYREM prescriptions are filled only by the XYREM REMS Program 
Certified Pharmacy.  

WHAT DOES THE CERTIFIED PHARMACY DO? 
Your healthcare provider sends your XYREM prescription directly to the 
Certified Pharmacy. 
After your healthcare provider sends in your first prescription of XYREM, you will 
receive a call from the Certified Pharmacy to tell you how the XYREM REMS 
Program helps you get started with taking XYREM and to answer any questions 
you may have about XYREM. A staff member from the Certified Pharmacy will call 
you to complete a Patient Counseling Checklist. The Patient Counseling Checklist 
will include information about other medications that you are taking and other 
medical conditions which might increase your risk of serious side effects. The 
Certified Pharmacy will go over the information about how to use XYREM safely 
and provide a copy of the Medication Guide with each XYREM shipment.  
The Certified Pharmacy will always ask you where and when you would like your 
XYREM delivered and who will sign for the shipment. XYREM will be shipped by 
an overnight service. When the courier arrives, you or an adult you name must 
sign for your XYREM.  
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WHAT WILL I GET WITH MY XYREM PRESCRIPTION? 
With each prescription, you will get 1 or more bottles of XYREM (each bottle, 
whether full or partial, has the concentrated medicine), a XYREM-specific dosing 
syringe for drawing up your XYREM dose, 2 empty pharmacy containers with 
child-resistant caps, and a printed Medication Guide.  

HOW DO I GET MY XYREM REFILLS? 
The Certified Pharmacy will contact you when it is close to your refill time. You may 
opt-in to receive text, e-mail, or automated voice reminders. You may also call the 
Certified Pharmacy at 1-866-997-3688 to schedule your refills. 

CAN MY LOCAL PHARMACY PROVIDE XYREM? 
No. You can get your XYREM only from the XYREM REMS Program central 
Certified Pharmacy. You may be able to have your XYREM shipped to your 
place of work or to a local overnight carrier hub for pickup. Saturday deliveries 
may also be an option for you. The Certified Pharmacy will work with you on 
the best options available.  
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Using a measuring cup, pour about ¼ cup of water into the pharmacy container. 
Be careful to add only water to the pharmacy container and not more 
XYREM. Place the child-resistant cap provided on the filled pharmacy container 
and turn the cap clockwise (to the right) until it clicks and locks in its child-
resistant position. 
Repeat the steps described above by  
drawing up the amount of medicine  
prescribed for your second dose; emptying  
the syringe into the second pharmacy  
container, adding about ¼ cup of water,  
and closing the pharmacy container.  
Put the cap back on the XYREM bottle and 
store the XYREM bottle and both prepared 
doses in a safe and secure place. Store in a 
locked place if needed. Keep the XYREM  
bottle and both prepared XYREM doses out  
of the reach of children and pets. 
Rinse out the syringe and pharmacy containers with water after each use. Please 
refer to the Instructions for Use within the Medication Guide for additional details. 
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HOW DO I TAKE MY DOSES? 
You should allow at least 2 hours after a meal before taking your first dose of 
XYREM. 
XYREM is a medicine that can make you sleepy quickly; therefore, take your 
doses while you are in bed. Take the first dose at bedtime and the second dose 
2½ to 4 hours later. As with any medicine that causes sleepiness, if you continue 
evening activities after taking your dose, such as watching television or walking 
around, you may experience light-headedness, dizziness, nausea, confusion, or 
other unpleasant feelings.  

WHAT SHOULD I DO IF I MISS A XYREM DOSE? 
 It is very important to take both doses of XYREM each night, as prescribed. 

If you miss the second dose, skip that dose 
– Do not take XYREM again until the next night  
– Never take both XYREM doses at once  

 Any unused XYREM doses that you prepared but didn’t take must be thrown 
away within 24 hours from the time you first prepared your doses  
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HOW SOON WILL I SEE A CHANGE IN MY SYMPTOMS? 
After starting XYREM, it may take a few weeks or longer to see your symptoms 
improve. It may also take time to find the right dose that works for you. It is important 
that you talk with your healthcare provider often when you first start taking XYREM. 
Tell your healthcare provider if you don’t feel any improvements while taking 
XYREM. XYREM may not be right for you. 

WHAT ARE THE SIDE EFFECTS OF XYREM? 
XYREM can cause serious side effects, including breathing problems (slower 
breathing, trouble breathing, and short periods of no breathing while asleep), 
mental health problems (confusion, seeing or hearing things that are not real, 
unusual or disturbing thoughts, feeling anxious or upset, depression, thoughts 
of suicide), and sleepwalking. If you have any of these side effects, call your 
healthcare provider right away. 
The most common side effects with XYREM are nausea, dizziness, throwing up, 
bedwetting, and diarrhea. Side effects may increase with higher doses. 
These are not the only possible side effects with XYREM. If you are worried 
about any possible side effects with XYREM, talk with your healthcare provider 
or the pharmacist at the XYREM REMS Program. 
You should report all side effects by contacting your healthcare provider, 
Jazz Pharmaceuticals at 1-800-520-5568, or the FDA at 1-800-FDA-1088.  
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ARE THERE ANY PRECAUTIONS I SHOULD TAKE 
WHILE ON XYREM? 
 While taking XYREM, do not drink alcohol or take medicines that  

cause sleepiness  
 Do not drive a car, use heavy machinery, or do anything that is dangerous or 

requires you to be alert, for the first 6 hours after taking XYREM. When you 
first start taking XYREM, be careful until you know how it will affect you  

 Before starting XYREM, tell your healthcare provider if you are pregnant, 
or plan to become pregnant, or if you are breastfeeding. XYREM passes into 
breast milk. You and your doctor should decide if you will take Xyrem or 
breastfeed.  

 Keep your XYREM in a safe place, out of the reach of children 
 Take XYREM while in bed 

Tell your healthcare provider and pharmacist about any other medicines you 
are taking, including prescription and non-prescription medicines, vitamins, 
and supplements. 
It is also important to tell other healthcare providers, including pharmacists, 
that you are taking XYREM before you start or change any medications.  
  

Reference ID: 4341335



 
16 

 
HOW OFTEN SHOULD MY HEALTHCARE PROVIDER CHECK 
MY PROGRESS WITH XYREM? 
When you first start taking XYREM, you may need to talk to your healthcare 
provider often until he or she has determined the best dose for you. You can 
expect that your dose may need to be adjusted. After your dose has been 
established, your healthcare provider should check on you every 3 months 
while you are taking XYREM.  
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Storage and Safety Tips at Home  
HOW DO I STORE XYREM? 
 Always store XYREM in its original bottle  
 Store XYREM at room temperature. Do not refrigerate XYREM  
 Keep XYREM in a safe place, out of the reach of children and pets. Get 

emergency medical help (call 911) right away if a child drinks your XYREM 

HOW DO I PROPERLY DISPOSE OF XYREM? 
To properly dispose of XYREM, pour any unused XYREM down the sink or toilet 
drain. Mark out all personal information on the prescription label, including the 
XYREM name, to make it unreadable before putting the empty bottle in the trash. 
If you misplace, lose, or damage your XYREM dosing syringe, contact the 
Certified Pharmacy to have it replaced. Do not use a different syringe or try to 
guess the correct dose.  
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WHAT IF I HAVE CONCERNS ABOUT HAVING XYREM 
IN MY HOME?  
 If your XYREM is lost or stolen, report the incident right away to the local 

police and to the Certified Pharmacy  
 Use XYREM only as your healthcare provider tells you. Remember that use of 

your XYREM by others is illegal  
 If you have any questions or concerns, or if you need advice about XYREM, 

call your healthcare provider or the Certified Pharmacy 
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Insurance Coverage 
WILL INSURANCE PAY FOR MY XYREM? 
In most cases, YES. A staff member from the Certified Pharmacy will call and 
work with your insurance company to help you get coverage for XYREM. In the 
unlikely event your insurance does not cover XYREM or you can’t afford the 
out-of-pocket costs, ask the Certified Pharmacy about available financial 
assistance programs. 

WHAT IS THE PHARMACY’S ROLE WITH MY INSURANCE? 
An experienced staff member will:  
 Call you to go over your prescription benefits and coverage  
 Tell you what your co-pay is, if applicable 
 Tell you about any XYREM prescription savings plans for which you may qualify  
 Work with your healthcare provider on prior authorizations, if required by your 

insurance company  
 Provide information about any financial help that may be available to you 

The Certified Pharmacy’s attempt to get coverage from a third-party payer does 
not guarantee that you will get coverage.  
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Getting More Information  
 
WHERE CAN I GET MORE INFORMATION ABOUT XYREM? 
For more information about XYREM, contact the XYREM REMS Program:  
 Phone: 1-866-XYREM88® (1-866-997-3688)  
 Fax: 1-866-470-1744 (toll free)  
 Outside the US: +314-475-6000, ext 361 587  
 Website: www.XYREMREMS.com 
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BROCHURE FOR 
PEDIATRIC PATIENTS 
AND THEIR CAREGIVERS 
Important information about the 
safe use and handling of XYREM 
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Dear Caregiver, 

Welcome to the XYREM REMS Program. You are receiving these materials 
because your child’s healthcare provider has prescribed XYREM® (sodium 
oxybate) oral solution, 0.5 g/mL, for your child. XYREM is a medicine used to 
treat cataplexy or excessive daytime sleepiness (EDS) in patients 7 years of age 
and older with narcolepsy. XYREM may only be given to patients enrolled in the 
XYREM REMS Program. 

Because of the serious risks associated with XYREM, the Food and Drug 
Administration (FDA) has required a special program called a Risk Evaluation 
and Mitigation Strategy (REMS). The purpose of the XYREM REMS Program is 
to make sure the benefits of XYREM outweigh the risks. All patients must be 
enrolled in the XYREM REMS Program to receive XYREM. Each pediatric 
patient must have a caregiver who is counseled on the serious risks and safe 
use of XYREM. This brochure contains information you need to know about 
XYREM and will help you give XYREM to your child correctly. Read this brochure 
before you start giving your child XYREM.  
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After your child’s healthcare provider sends in your child’s enrollment form 
and first prescription for XYREM, you will receive a call from the Certified 
Pharmacy of the XYREM REMS Program to counsel you on the serious risks 
and safe use of Xyrem, to tell you how the XYREM REMS Program helps you 
get your child started with taking XYREM, and to answer any questions you 
or your child may have about XYREM.  

A few things must happen before you receive your child’s first shipment 
of XYREM: 
 The Certified Pharmacy will call to:  

– Ask if your child’s healthcare provider reviewed the XYREM REMS 
Program Brochure for Pediatric Patients and Their Caregivers with you 

– Explain that you will receive this brochure with your child’s first shipment, 
and that all drug shipments will include the XYREM Medication Guide 

– Ask you about your child’s medical history and other medications he or she 
may be taking 

– Give you advice on how to prepare and give XYREM to your child and how 
to store it safely  

– Go over your child’s insurance information  
 You must take this call before you can get your child’s XYREM 
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If you have any additional questions about XYREM, please call your child’s 
healthcare provider, or you can contact the XYREM REMS Program toll free at 1-
866-XYREM88® (1-866-997-3688). You can reach a pharmacist at this number 
24 hours a day, 7 days a week with any questions. We hope you find this 
information and the XYREM REMS Program helpful. 

Sincerely,  

Jazz Pharmaceuticals 
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 Patients usually fall asleep in about 5 to 15 minutes, although some patients 
have reported falling asleep more quickly (without first feeling drowsy) and 
others take more time. The time that it takes to fall asleep might be different from 
night to night. You should give each dose of XYREM while your child is sitting up 
in bed and have your child lie down immediately after. Give the first dose at the 
time prescribed by your child’s healthcare provider, and the second dose 2 ½ to 4 
hours later. You may need to set an alarm to awaken to give the second dose  

 Your child should not do anything that requires him or her to be fully alert for 
the first 6 hours after taking XYREM. When your child first starts taking 
XYREM, you and your child will need to be careful until you know how XYREM 
affects him or her.  

 Keep XYREM out of the reach of children and pets. Get emergency medical 
help right away if a child who has not been prescribed XYREM drinks XYREM 

 Report all side effects to your child’s healthcare provider 

WHAT WILL YOU FIND IN THIS BROCHURE? 
This brochure provides information on the serious risks and safe use of XYREM, 
answers important questions about how to use XYREM properly, how to store it 
safely, and how to get your child’s XYREM.  
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WHAT IS THE XYREM REMS PROGRAM?  
Because of the serious risks associated with XYREM, the FDA has required a 
special program called REMS for XYREM. Enrollment in the XYREM REMS 
Program by prescribers and patients is required by the FDA to ensure the 
benefits of XYREM outweigh the risks associated with XYREM. Your child is 
enrolled in the program when your child’s healthcare provider sends in your 
signed enrollment form. At that time, your child’s healthcare provider also will 
send your child’s prescription for XYREM to the Certified Pharmacy.  
The Certified Pharmacy staff will review important information about XYREM 
with you. They will also answer any questions you and your child may have 
about XYREM.  
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HOW DO I PREPARE MY CHILD’S DOSES? 
Place the bottle on a hard, flat surface and grip the bottle with one hand and firmly 
press the syringe into the center opening of the bottle with the other. Pull back on 
the plunger until the medication flows into the syringe and the liquid level is 
aligned with the corresponding tick mark for your child’s dose. After you draw up 
the first XYREM dose, remove the syringe from the opening of the XYREM bottle. 
Empty all of the medicine from the syringe into one of the provided empty 
pharmacy containers by pushing down on the plunger until it stops (Figure 2).  
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HOW DO I GIVE MY CHILD’S DOSES?  
You should allow at least 2 hours after your child eats a meal before giving the first 
dose of XYREM. 
XYREM is a medicine that can make your child sleepy quickly; therefore, give 
your child’s doses while he or she is sitting up in bed and have your child lie down 
immediately after dosing and remain in bed. Ensure your child is fully prepared for 
bed prior to taking the first nightly dose of XYREM (for example, has brushed 
teeth, gone to the bathroom). Give the first dose at the time prescribed by your 
child’s healthcare provider, and the second dose 2 ½ to 4 hours later. Ensure that 
all XYREM doses are kept in a safe place until given. If your child continues 
evening activities after taking his or her dose, such as watching television or 
walking around, your child may experience light-headedness, dizziness, nausea, 
confusion, or other unpleasant feelings. Have the child lie down immediately after 
dosing and remain in bed (Figure 4). 
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HOW SOON WILL WE SEE A CHANGE IN SYMPTOMS? 
After starting XYREM, it may take a few weeks or longer to see your child’s 
symptoms improve. It may also take time to find the right dose that works for 
your child. It is important that you talk with your child’s healthcare provider often 
when your child first starts taking XYREM.  
Tell your child’s healthcare provider if you or your child do not see any improvements. 

WHAT ARE THE SIDE EFFECTS OF XYREM? 
XYREM can cause serious side effects, including breathing problems (slower 
breathing, trouble breathing, and short periods of no breathing while asleep), 
mental health problems (confusion, seeing or hearing things that are not real, 
unusual or disturbing thoughts, feeling anxious or upset, depression, thoughts of 
suicide), and sleepwalking. If your child has any of these side effects, call your 
child’s healthcare provider right away. 
The most common side effects with XYREM in pediatric patients are bedwetting, 
nausea, headache, throwing up, and weight loss. Side effects may increase with 
higher doses. 
These are not the only possible side effects with XYREM. If you or your child are 
worried about any possible side effects with XYREM, talk with your child’s 
healthcare provider or the pharmacist at the XYREM REMS Program.  
You should report all side effects by contacting your child’s healthcare provider, 
Jazz Pharmaceuticals at 1-800-520-5568, or the FDA at 1-800-FDA-1088.  
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ARE THERE ANY PRECAUTIONS THAT SHOULD BE TAKEN WHILE 
MY CHILD IS ON XYREM? 
 While taking XYREM, your child should not drink alcohol or take medicines that 

cause sleepiness  
 Your child should not do anything that requires him or her to be fully alert for the 

first 6 hours after taking XYREM. When your child first starts taking XYREM, you 
and your child will need to be careful until you know how XYREM affects him or 
her. 

 Before starting XYREM, tell your child’s healthcare provider if your child is 
pregnant, or plans to become pregnant, or is breastfeeding. XYREM passes into 
breast milk. You and your child’s healthcare provider should decide if your child will 
take XYREM or breastfeed.   

 Keep XYREM in a safe place, out of the reach of children 
 Give XYREM to your child while he or she is sitting up in bed and have your child 

lie down immediately and remain in bed after dosing 
Tell your child’s healthcare provider and pharmacist about any other medicines he or 
she is taking, including if your child begins a new medicine while taking XYREM. This 
would include prescription and non-prescription medicines, vitamins, and supplements.  
It is also important to tell other healthcare providers, including pharmacists, that your 
child is taking XYREM before your child starts or changes any medications.  
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How Often Should My Child’s 
Healthcare Provider Check on 
My Child’s Progress On XYREM? 
When your child first starts taking XYREM, you may need to talk to his or her 
healthcare provider often until he or she has determined the best dose for your 
child. You can expect that your child’s dose may need to be adjusted. After your 
child’s dose has been established, his or her healthcare provider should check on 
your child every 3 months while taking XYREM.  
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Storage and Safety Tips at Home 
HOW DO I STORE XYREM? 
 Always store XYREM in its original bottle  
 Store XYREM at room temperature. Do not refrigerate XYREM  
 Keep XYREM in a safe place, out of the reach of children and pets. Get emergency 

medical help (call 911) right away if a child not prescribed XYREM drinks XYREM 

HOW DO I PROPERLY DISPOSE OF XYREM? 
To properly dispose of XYREM, pour any unused XYREM down the sink or toilet 
drain. Mark out all personal information on the prescription label, including the 
XYREM name, to make it unreadable before putting the empty bottle in the trash. 
If you misplace, lose, or damage your child’s XYREM dosing syringe, contact the 
Certified Pharmacy to have it replaced. Do not use a different syringe or try to guess 
the correct dose.  

WHAT IF I HAVE CONCERNS ABOUT HAVING XYREM IN MY HOME? 
 If your child’s XYREM is lost or stolen, report the incident right away to the 

local police and to the Certified Pharmacy  
 Give XYREM only as your child’s healthcare provider tells you. Remember 

that use of your child’s XYREM by others is illegal  
 If you have any questions or concerns, or if you need advice about XYREM, 

call your child’s healthcare provider or the Certified Pharmacy 
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Important Information Your Child Must 
Know About Taking XYREM  
You can use these pages to help teach your young child what he or she needs 
to know about taking his or her XYREM. 

WHAT SHOULD MY CHILD KNOW ABOUT TAKING XYREM? 

 

 

 

 

Get Ready 
 Get ready for bed before you 

drink your XYREM 
 Finish your bedtime routine 

before you get in bed and 
drink your XYREM  

Any questions? Please call the XYREM REMS Program at 1-866-997-3688. 
Please see the Medication Guide for more-detailed information about XYREM. 
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Stay in Bed 
 Drink your XYREM while sitting up in bed. Lie down right away after you drink 

it and stay in bed 
 Call for a grown-up if you want to get out of bed after taking XYREM 
 It may take a while, or you may fall asleep quickly after taking XYREM   
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Be Careful 
 Be careful in the morning 
 Call for a grown-up to help you if you still 

feel sleepy in the morning   

 
  

Any questions? Please call the XYREM REMS Program at 1-866-997-3688. 
Please see the Medication Guide for more-detailed information about XYREM. 
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Always Remember! 
 Don’t share your XYREM with 

anyone else 
– This medicine is only for you! 

 Don’t drink too much XYREM 
– Never drink more than one of 

your XYREM cups at a time 
– Only drink XYREM from your 

XYREM cup 
 Tell a grown-up how you are 

feeling and about any changes 
in how you are feeling 
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Including Your Child in His or Her Care  
HOW CAN I PREPARE MY CHILD TO BE ABLE TO CARRY OUT 
ONE OR MORE SAFE USE ACTIVITIES? 
It is important for your child to take an active part in the safe use of his or her 
XYREM. This is especially true for teenagers and those going to college. This 
brochure can help you talk with your child about taking XYREM.  
Before your child moves away from your home (for example, going away to 
college), talk with your healthcare provider and the Certified Pharmacy about 
additional ways to ensure safe use, handling, and storage. To help prepare your 
child for this transition, make sure that he or she is counseled about the serious 
risks and safe use of XYREM by a member of your child’s XYREM healthcare 
team (for example, your child’s healthcare provider or the Certified Pharmacy). 
Your child should also read this brochure and ask his or her healthcare provider 
any questions he or she may have.  
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Enrolling Your Child in the 
XYREM REMS Program 
DOES MY CHILD HAVE TO ENROLL IN THIS PROGRAM? 
Yes. In order for your child to receive XYREM, your healthcare provider will have 
you sign an enrollment form and will send the form to the XYREM REMS 
Program. You must verify that you have been counseled by your child’s 
healthcare provider on the serious risks and safe use of XYREM and that you 
were able to ask your child’s healthcare provider any questions you have about 
XYREM. You may choose to have your child also receive counseling from your 
healthcare provider on the serious risks and safe use of XYREM. 

WHAT AM I REQUIRED TO DO IN THIS PROGRAM? 
As a caregiver of a pediatric patient who is in the XYREM REMS Program, you 
are required to:  
 Read this brochure and ask your child’s healthcare provider any questions you 

have about XYREM.  
 Ensure that XYREM is prepared and given only as prescribed 
 Ensure that XYREM is kept in a safe place, away from children and pets, 

and protected from theft  
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 Notify your child’s healthcare provider right away if you notice any serious 
side effects while your child is taking XYREM 

Also be sure to let your child’s healthcare provider know if your child is taking 
other medicines or if your child has any medical conditions that might affect his 
or her breathing. 
If you need to give your responsibilities as your child’s caregiver to someone 
else, please notify your child’s healthcare provider. You also can contact the 
XYREM REMS Program toll free at 1-866-XYREM88® (1-866-997-3688) to make 
sure that the new caregiver is counseled on the risks and safe use of XYREM.  
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Filling Your Child’s XYREM Prescription  
HOW IS MY CHILD’S PRESCRIPTION FILLED? 
All XYREM prescriptions are filled and shipped directly to your home only by the 
XYREM REMS Program Certified Pharmacy. 

WHAT ELSE DOES THE CERTIFIED PHARMACY DO? 
Your child’s healthcare provider sends your child’s XYREM prescription directly 
to the Certified Pharmacy.  
You will then receive a call from the Certified Pharmacy to counsel you on the 
serious risks and safe use of XYREM, to tell you how to get your child started on 
XYREM and to answer any questions about XYREM. A staff member from the 
Certified Pharmacy will call you to complete a counseling checklist. The 
counseling checklist will include information about other medicines that your child 
is taking and other medical conditions that might increase your child’s risk of 
serious side effects. The Certified Pharmacy will go over the information about 
how to use XYREM safely and provide a copy of the Medication Guide with each 
XYREM shipment.  
The Certified Pharmacy will always ask you where and when you would like your 
child’s XYREM delivered and who will sign for the shipment. XYREM will be 
shipped by an overnight service. You may be able to have your child’s XYREM 
shipped to your place of work or to a local overnight carrier hub for pickup. 
Saturday deliveries may also be an option for you. The Certified Pharmacy will 
work with you to find the best options available. When the courier arrives, you or 
another adult you previously named must sign for your child’s XYREM.  
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Finally, the Certified Pharmacy will call you soon after you receive your child’s 
first XYREM shipment to confirm receipt and answer any questions you may 
have about your child’s first few days taking XYREM.  
HOW DO I GET XYREM REFILLS FOR MY CHILD? 
The Certified Pharmacy will contact you when it is close to your child’s refill time. 
You may opt-in to receive text, e-mail, or automated voice reminders for refills. 
You may also call the Certified Pharmacy at 1-866-997-3688 to schedule your 
child’s refills.  

CAN MY LOCAL PHARMACY PROVIDE XYREM FOR MY CHILD? 
No. You can get your child’s XYREM only from the XYREM REMS Program  
central Certified Pharmacy.  
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Insurance Coverage 
WILL INSURANCE PAY FOR MY CHILD’S XYREM? 
In most cases, YES. A staff member from the Certified Pharmacy will call and 
work with your child’s insurance company to help you get coverage for your 
child’s XYREM. In the unlikely event your child’s insurance does not cover 
XYREM or you can’t afford the out-of-pocket costs, ask the Certified Pharmacy 
about available financial assistance programs. 

WHAT IS THE PHARMACY’S ROLE WITH MY CHILD’S INSURANCE? 
An experienced staff member will:  
 Call you to go over your child’s prescription benefits and coverage  
 Tell you what your co-pay is, if applicable 
 Tell you about any XYREM prescription savings plans for which you may qualify  
 Work with your child’s healthcare provider on prior authorizations, if required 

by the insurance company  
 Provide information about any financial help that may be available to you  

The Certified Pharmacy’s attempt to get coverage from a third-party payer does 
not guarantee that you will get coverage.  
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Contact Information 
WHOM SHOULD I CONTACT WITH CONCERNS OR FOR MORE 
INFORMATION ABOUT XYREM? 

FOR QUESTIONS ABOUT SIDE EFFECTS OR FOR MORE INFORMATION 
ABOUT XYREM, CONTACT YOUR CHILD’S HEALTHCARE PROVIDER: 
Name:                                                                                                                   
Phone:                                                                                                                  
Email:                                                                                                                    

FOR MORE INFORMATION ABOUT XYREM, CONTACT THE 
CERTIFIED PHARMACY:  
 Phone: 1-866-XYREM88® (1-866-997-3688)  
 Fax: 1-866-470-1744 (toll free)  
 Outside the US: +314-475-6000, ext. 361 587  
 Website: www.XYREMREMS.com 

TO REPORT ALL SIDE EFFECTS, YOU CAN CONTACT:  
 Jazz Pharmaceuticals at 1-800-520-5568 
 The FDA at 1-800-FDA-1088 

FOR EMERGENCIES: 
 Call 911 
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XYREM REMS Program 

Certified Pharmacy Training 
Modules A and B 

All XYREM REMS Program Certified Pharmacy staff must complete Module A and the 
Module A Knowledge Assessment. Pharmacists must also complete Module B and the 
Module B Knowledge Assessment.   
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Dear XYREM REMS Program Certified Pharmacy Staff, 

Welcome to the XYREM REMS Program, which has been approved by the Food and Drug Administration (FDA) as 
a Risk Evaluation and Mitigation Strategy (REMS).   

THE XYREM REMS PROGRAM 
The FDA has determined that a REMS is necessary to ensure that the benefits of XYREM® (sodium oxybate) oral 
solution 0.5 g/mL outweigh the risks of serious adverse outcomes resulting from inappropriate prescribing, misuse, 
abuse, and diversion of XYREM by: 
1. Informing prescribers, pharmacists, and patients of: 

 The risk of significant central nervous system (CNS) and respiratory depression associated with XYREM  
 The contraindication of use of XYREM with sedative hypnotics and alcohol 
 The potential for abuse, misuse, and overdose associated with XYREM 
 The safe use, handling, and storage of XYREM 

2. Ensuring that pharmacy controls exist prior to filling prescriptions for XYREM that: 
 Screen for concomitant use of sedative hypnotics and other potentially interacting agents 
 Monitor for inappropriate prescribing, misuse, abuse, and diversion of XYREM 
 Notify prescribers when patients are receiving concomitant contraindicated medications or when there are 
signs of potential abuse, misuse, or diversion.  

This training provides information about the XYREM REMS Program that includes important information about 
XYREM and the responsibilities of the Certified Pharmacy staff involved in the dispensing of XYREM.  

Xyrem is indicated for the treatment of cataplexy or excessive daytime sleepiness (EDS) in patients 7 years of 
age  and older with narcolepsy  

XYREM may be prescribed only by prescribers enrolled in the XYREM REMS Program and dispensed only to 
patients enrolled in the XYREM REMS Program.   

Sincerely, 

Jazz Pharmaceuticals 
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XYREM REMS Program  

Certified Pharmacy Training Module A 
Training for Pharmacy Staff Involved in the XYREM REMS Program 

All XYREM REMS Program Certified Pharmacy staff must complete training on Module A and 
successfully complete the associated Knowledge Assessment. Training must be completed annually. 
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Module A: XYREM REMS Program  

IMPORTANT SAFETY INFORMATION  

Indications and Usage 
Xyrem is indicated for the treatment of cataplexy or excessive daytime sleepiness (EDS) in patients 7 years of 
age  and older with narcolepsy. 
XYREM may be prescribed only by prescribers enrolled in the XYREM REMS Program and dispensed only to 
patients enrolled in the XYREM REMS Program. 

How Supplied 
XYREM is shipped from the XYREM REMS Program Certified Pharmacy directly to patients. Each shipment to a 
patient will contain:  

 The prescribed amount of medication, contained in one or more bottles of XYREM 
 A press-in-bottle adaptor (PIBA) pre-inserted into the bottle  
 A XYREM-specific grams-based oral measuring device (plastic syringe) to measure out each nightly dose 
 Two empty pharmacy containers with child-resistant caps for preparation of both nightly doses (XYREM dose 
mixed with water) 

 A XYREM Medication Guide   

Controlled Substance Scheduling  
The active ingredient in XYREM is sodium oxybate or gamma-hydroxybutyrate (GHB, a known drug of abuse). 
GHB has been used to facilitate sexual assaults. Because of its rapid sedative effects (particularly when mixed with 
alcohol) and its colorless and odorless appearance, GHB has been used to “spike” the drinks of unsuspecting 
victims. Because of its abuse potential, GHB is designated a controlled substance by the Drug Enforcement 
Administration (DEA) and has been placed in a bifurcated federal schedule:  

 GHB products approved by the FDA, such as XYREM, and used as prescribed for therapeutic purposes are 
Schedule III drugs 

 The active ingredient of XYREM is classified as a Schedule I controlled substance when used for any other 
reason or by anyone other than for whom it was prescribed. Federal law prohibits the transfer of XYREM to 
any persons other than the patient for whom it was prescribed.  
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Boxed Warning  
WARNING:  CENTRAL NERVOUS SYSTEM DEPRESSION  

and ABUSE AND MISUSE.  
 

 Central Nervous System Depression 
Xyrem (sodium oxybate) is a CNS depressant. In clinical trials at recommended doses,  
obtundation and clinically significant respiratory depression occurred in adult patients 
 treated with Xyrem. Many patients who received Xyrem during clinical trials in narcolepsy were  
receiving central nervous system stimulants.  

 Abuse and Misuse 
Xyrem® (sodium oxybate) is the sodium salt of gamma-hydroxybutyrate (GHB). Abuse  
or misuse of illicit GHB, either alone or in combination with other CNS depressants, is  
associated with CNS adverse reactions, including seizure, respiratory depression,  
decreases in the level of consciousness, coma, and death. 
 
Because of the risks of CNS depression and abuse and misuse, Xyrem is available only through 
 a  restricted program under a Risk Evaluation and Mitigation Strategy (REMS) called the Xyrem  
REMS Program.           

 
 
 

 

Contraindications 
 XYREM is contraindicated in: 
– Patients who take sedative hypnotic agents 
– Patients who drink alcohol while using XYREM 
– Patients with succinic semialdehyde dehydrogenase deficiency, a rare disorder of inborn error of metabolism 

variably characterized by mental retardation, hypotonia, and ataxia. 

Warnings and Precautions  
CNS Depression 

 XYREM is a CNS depressant. 
 Concurrent use of XYREM with other CNS depressants, including but not limited to opioid analgesics, 
benzodiazepines, sedating antidepressants or antipsychotics, sedating anti-epileptic drugs, general anesthetics, 
muscle relaxants, and/or illicit CNS depressants, may increase the risk of respiratory depression, hypotension, 
profound sedation, syncope, and death. 
– If use of these CNS depressants in combination with XYREM is required, dose reduction or discontinuation of 

one or more CNS depressants (including XYREM) should be considered. 
– If short-term use of an opioid (e.g., post- or perioperative) is required, interruption of treatment with XYREM 

should be considered. 
 Patients who have sleep apnea or compromised respiratory function may be at a higher risk of developing 
respiratory depression, loss of consciousness, coma, and death with XYREM use. 

 Healthcare providers should caution patients/caregivers against hazardous activities requiring complete mental 
alertness or motor coordination (e.g., driving) within the first 6 hours of dosing or after first initiating treatment 
until certain that XYREM does not affect the patient adversely. 

 

Reference ID: 4341335



7 

Abuse, Misuse, and Diversion 
 The active ingredient of XYREM, sodium oxybate or GHB, is a Schedule I controlled substance. Abuse of illicit 
GHB, either alone or in combination with other CNS depressants, is associated with CNS adverse events, 
including seizure, respiratory depression, decreases in the level of consciousness, coma, and death.  

 The rapid onset of sedation, coupled with the amnestic features of XYREM, particularly when combined with 
alcohol, has proven to be dangerous for the voluntary and involuntary user (e.g., assault victim).  

 Patients should be carefully evaluated for a history of substance abuse. Patients with a history of drug abuse 
should be closely monitored for signs of misuse or abuse of GHB (e.g., increase in dose or frequency of dosing, 
drug-seeking behavior, feigned cataplexy). 

For complete safety information, please see the full Prescribing Information for XYREM. 

XYREM REMS Program Requirements 
XYREM may be prescribed only by prescribers enrolled in the XYREM REMS Program and dispensed only 
to patients enrolled in the XYREM REMS Program. Because of the risks of central nervous system depression, 
abuse, misuse, and diversion, XYREM is available only through a restricted distribution program called the 
XYREM REMS Program.  

Required Components of this program include: 
 Use of the central Certified Pharmacy. 
 Healthcare Providers who prescribe XYREM must have completed the XYREM REMS Program Prescriber 
Enrollment Form and must comply with the requirements of the XYREM REMS Program.  

 To receive XYREM, patients must be enrolled in the XYREM REMS Program and adult patients or caregivers 
(for pediatric patients) must be counseled on the serious risks and safe use of XYREM. Patients are enrolled by 
prescribers who must fill out and submit the XYREM REMS Program Patient Enrollment Form. Prescribers must 
also complete and submit the XYREM REMS Program Prescription Form for all new XYREM prescriptions and 
for XYREM prescriptions for patients restarting XYREM treatment after not receiving XYREM for 6 months or 
more.  

 Further information is available at www.XYREMREMS.com. 

Overview of Certified Pharmacy Responsibilities 

DATABASE 
The Certified Pharmacy will utilize the secure and validated XYREM REMS Program Central Database containing 
the following types of information:  

 Patient and prescriber enrollment 
 Patient medical history 
 Prescription 
 Risk management 
 Shipment 
 Interactions with patients, caregivers (for pediatric patients), and prescribers. 
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ENROLLMENT PROCESSING AND MAINTENANCE 
 Prescriber and patient enrollment forms are submitted to the XYREM REMS Program by the prescriber. 
 Information from the enrollment forms is maintained in the Central Database. 
– The Central Database will assign a unique identifier to each prescriber, patient or caregiver once their 

information is entered within the database by Certified Pharmacy staff.  
 No duplicate patients may be enrolled: 
– When a new Patient Enrollment Form is received, the Central Database must be searched to determine if the 

patient is already enrolled in the XYREM REMS Program.   
– If a match (duplicate patient) is found, the Certified Pharmacy will contact the patient and/or prescriber(s) to 

determine why a duplicate enrollment form was sent to the program. 
– If abuse, misuse, or diversion is suspected, the new enrollment will not be processed, the prescriber(s) will be 

notified, and a XYREM REMS Program Risk Management Report (RMR) will be completed and submitted to 
Jazz Pharmaceuticals. 

 Patients or caregivers (for pediatric patients) attest that they have been counseled on the serious risks and safe 
use of XYREM; the Certified Pharmacy will also provide counseling for new patients and those restarting 
treatment, as required (after more than a 6 month lapse in treatment), as well as for new caregivers (for 
pediatric patients).  

 The Certified Pharmacy will notify the prescriber of successful enrollment in the XYREM REMS Program, and 
that he or she is eligible to prescribe XYREM.  
– If there is a delay in shipping while a question about the prescriber’s credentials could not be resolved, the 

patient/caregiver will be notified by the Certified Pharmacy. 
– If the prescription cannot be filled because a question about the prescriber’s credentials could not be 

resolved, the patient/caregiver will be notified by a XYREM REMS Program pharmacist. 
– The prescriber will be notified that he or she cannot be enrolled  in the event of credential verification failure. 

 The Certified Pharmacy will notify the prescriber of successful patient enrollment in the XYREM REMS Program. 
 Enrollment status is maintained in the XYREM REMS Program Central Database. 
– The Certified Pharmacy will confirm that the prescriber’s DEA, state license, and NPI numbers are active and 

that the prescriber has provided all REMS-required attestations. 
– A prescriber may be disenrolled from the program for expired DEA or NPI numbers, for expired state 

licensures, or for noncompliance with the XYREM REMS Program. 
– Following enrollment the patient remains in the XYREM REMS Program unless the Certified Pharmacy and/or 

the prescriber determines that the patient should be disenrolled. 
– A patient may be disenrolled from the program for noncompliance with the XYREM REMS Program, including 

for multiple suspicious early refill requests, or other information that indicates abuse, misuse, or diversion.  
– The Certified Pharmacy will contact a prescriber if an enrollment form is received for a patient previously 

disenrolled from the program at prescriber request, or for suspicions of abuse, misuse, or diversion, and will 
provide the prescriber with all relevant patient history. 

PRESCRIPTION PROCESSING 
 Upon receipt of a XYREM REMS Program Prescription Form, the prescription information will be entered into 
the Central Database. 

 The Certified Pharmacy will validate all prescriptions prior to dispensing XYREM. This includes verifying that: 
– The prescription form is complete and signed by the prescriber. 
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– The prescriber is enrolled in the XYREM REMS Program and has active DEA, state license, and NPI 
numbers. 

– The patient is enrolled in the XYREM REMS Program and has no other active XYREM prescriptions. 
 If the Certified Pharmacy receives overlapping prescriptions for XYREM for a patient, the Certified 
Pharmacy will notify and consult each prescriber. 

 Prescriptions are considered overlapping when more than one prescription for XYREM is received for a 
patient from multiple prescribers within an overlapping timeframe. 

 If the Certified Pharmacy suspects abuse, misuse, or diversion, the prescription will not be filled, the 
prescriber will be notified, and an RMR will be completed.  

 There are valid reasons why a patient may have overlapping prescriptions, including if the patient moves or 
changes prescribers, or if the prescriber sends in a new prescription prior to the completion of all refills. 

 The Certified Pharmacy will ensure that under these situations a patient does not receive multiple 
overlapping shipments of XYREM. 

– The prescription form was received from the prescriber’s office. 
– The prescription is dated within the last 6 months. 
– The prescription is for only a one-month supply on a patient’s first XYREM fill and no more than a 3-month 

supply on subsequent fills. 
– There are no discrepancies or concerns with the dosing and titration.   

 If there are discrepancies, or if the prescription form is incomplete, the Certified Pharmacy must contact the 
prescriber. 

 Prior to dispensing XYREM to pediatric patients, the Certified Pharmacy will ensure each pediatric patient has a 
caregiver that has been counseled on the serious risks and safe use, handling and storage of XYREM.  

 Once the prescription is validated, the Certified Pharmacy will contact the patient to schedule shipment and 
complete the required counseling 
– For a new patient, the Certified Pharmacy provides the XYREM REMS Program Patient Quick Start Guide 

(for adult patients) or XYREM REMS Program Brochure for Pediatric Patients and Their Caregivers (for 
pediatric patients).  

– A pharmacist must counsel the patient or caregiver (for pediatric patients) by completing the XYREM REMS 
Program Patient Counseling Checklist prior to the initial dispensing of XYREM. 

SHIPPING  
All XYREM is shipped to patients (or their adult designee) by an overnight service with receipt signature required. 

 The patient or caregiver (for pediatric patients) may request an alternate shipping address, which is subject to 
approval by  the Certified Pharmacy. 

 See How Supplied for details of the contents of each XYREM shipment 
 Daily tracking reports are generated to confirm the receipt of each order shipped  
 Lost shipments are investigated.  

MONITORING FOR INAPPROPRIATE PRESCRIBING, ABUSE, MISUSE, AND DIVERSION 
The Certified Pharmacy must conduct detailed monitoring on an ongoing basis of patients and prescribers for signs 
of inappropriate prescribing, abuse, misuse, and diversion. The Certified Pharmacy will:  

 Document early refill requests and instances of patient and prescriber behavior that suggest potential abuse, 
misuse, or diversion by completing an RMR. This information is maintained in the Central Database. 

 Review the patient’s RMR history and alerts in the Central Database prior to granting an early refill request or if 
abuse, misuse, or diversion is suspected. 
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 Discuss early refill requests or other patient incidents with the prescriber so that the prescriber can make a 
decision to allow or deny the early refill, or to take some other action based on the patient’s behavior and 
history. 

 Report all RMRs to Jazz Pharmaceuticals.  
 Determine whether an alert should be placed in the patient’s profile within 
the Central Database for repeated reports of lost, stolen, destroyed, or spilled drug for review prior to 
shipping XYREM. 

 Inform a XYREM REMS Program pharmacist immediately if Certified Pharmacy staff suspect patients, or 
prescribers of abuse, misuse, or diversion. 

ADVERSE EVENT REPORTING  
 Everyone on the Certified Pharmacy staff has an essential role to play in the process of collecting information on 
potential adverse events for reporting to Jazz Pharmaceuticals. Potential adverse events must be reported to 
Jazz Pharmaceuticals within one business day. Jazz Pharmaceuticals reports adverse event information to the 
FDA. 

ONGOING PATIENT AND CAREGIVER EDUCATION 
Patients and caregivers in the XYREM REMS Program have access to ongoing education during XYREM treatment: 

 24-hour toll-free telephone help line staffed by a XYREM REMS Program pharmacist 
 Continued contact with the Certified Pharmacy for every refill  
 XYREM REMS Program website (www.XYREMREMS.com). 
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XYREM REMS Program  

Certified Pharmacy Training Module B 
XYREM REMS Program Training for Pharmacists Involved in the 
Dispensing of XYREM 

All XYREM REMS Program Certified Pharmacy pharmacists must complete training on Module B 
(in addition to Module A) and successfully complete the associated Knowledge Assessment. For all 
pharmacists who dispense XYREM, training must be completed annually. 
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Module B: XYREM REMS Program Training for Pharmacists 
All pharmacists involved in dispensing XYREM must complete the following additional training at least annually. The 
XYREM REMS Program and functional training for pharmacists typically ranges from three to four weeks, 
depending upon job function and individual learning curve. Training may be extended as information retention of the 
trainee dictates. Training will be conducted by a pharmacist currently specializing in the XYREM REMS Program. 
Upon completion of formal training, a new pharmacist employee will perform assigned duties with a senior 
pharmacist employee as a resource and a mentor. The mentor will observe and monitor the performance of duties 
by the new employee to ensure competency. These duties will include:  

 Execution of the XYREM REMS Program Patient Counseling Checklist  
 Detailed monitoring including completion of an RMR 
 Follow-up interactions with patients, caregivers (for pediatric patients), and prescribers 
 System documentation 

The mentoring senior pharmacist will release the trainee from observation upon confirmation that the new 
pharmacist employee has mastered the required skills.   

XYREM REMS Program Requirements 
XYREM may be prescribed and dispensed only to patients enrolled in the XYREM REMS Program. Because of the 
risks of central nervous system (CNS) depression, abuse, misuse, and diversion, XYREM is available only through 
a restricted distribution program called the XYREM REMS Program.  
Required components of this program include: 

 Use of a central Certified Pharmacy 
 Healthcare providers who prescribe XYREM must complete and submit the following to the XYREM REMS 
Program: 
– The XYREM REMS Program Prescriber Enrollment Form  
– The XYREM REMS Program Patient Enrollment Form 
– Prescriptions for XYREM on the XYREM REMS Program Prescription Form  

 Prescription refills and renewals may be conveyed by phone, by fax, or electronically and must be 
documented in the XYREM REMS Program Central Database. 

 To receive XYREM, patients must be: 
– Enrolled in the XYREM REMS Program 
– Prescribed XYREM by a prescriber enrolled in the XYREM REMS Program 
– Counseled on the serious risks and safe use of XYREM 

 For pediatric patients, the caregiver must be counseled on the serious risks and safe use of XYREM 
– Have only one active XYREM prescription. 
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CERTIFIED PHARMACY RESPONSIBILITIES 
The central Certified Pharmacy will:  

 Limit the first prescription fill to a one-month supply of XYREM and limit subsequent prescription fills to no more 
than a 3-month supply  

 Report potential adverse events to the XYREM REMS Program 
 Notify prescribers when there are signs of potential abuse or misuse or when patients are taking sedative 
hypnotics, other CNS depressants, or other potentially interacting agents of which the prescriber is not 
already aware 

 Utilize the Central Database containing the following:  
– Complete prescriber enrollment information 
– Complete patient information, including:  

 Name and two additional identifiers (date of birth, phone number, address, gender) 
 Current and previous prescribers 
 Comorbid conditions and concomitant medications reported by the patient 
 Prescription history 
 Caregiver(s) (for pediatric patients) 

– Prescription information, including: 
 Date 
 Dose 
 Titration instructions 
 Number of refills 
 Directions 
 Total quantity (volume and number of days’ supply) 
 Concomitant medications  

– Risk Management Reports (RMRs) 
– Shipment information, including: 

 Dates of shipments 
 Dates of shipment receipts 
 Patient addresses 
 Designee information 
 Number of shipments sent daily 
 Quantity of XYREM dispensed daily   

– Documentation of interactions with prescribers, patients, caregivers (for pediatric patients), 
and other parties. 

These data must be available to the Certified Pharmacy for review on an ongoing basis to ensure that XYREM is 
dispensed to enrolled patients only after completion and documentation of safe use conditions. In certain cases, a 
pharmacist must access a patient’s or prescriber’s historical data in the Central Database and review it prior to 
dispensing XYREM. 
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PATIENT COUNSELING AND SCREENING 
 Prior to dispensing Xyrem, the XYREM REMS Program Certified Pharmacy ensures the completion of the 
XYREM REMS Program Patient Counseling Checklist and its requirements and the documentation of the 
information received in the XYREM REMS Program Central Database. 
– For new patients (first shipment of XYREM) , and for patients who are restarting XYREM treatment after not 

receiving XYREM for 6 months or longer, the XYREM REMS Program Patient Counseling Checklist must be 
completed in its entirety.  

– For a new caregiver of an already enrolled pediatric patient, confirmation should be obtained, that he or she 
has been counseled on the serious risks and safe use of XYREM and that he or she has asked any questions 
he or she has about XYREM; the XYREM REMS Program Patient Counseling Checklist must be completed in 
its entirety. 

– For prescription renewals and refills, if the patient or caregiver has indicated a change in the patient’s health or 
medications, the patient or caregiver will be transferred to the pharmacist to determine if further counseling and 
prescriber outreach is required. Steps 1, 3, 4 and 5 of the Counseling Checklist must be completed if the 
patient or caregiver indicates that the patient is taking a new medication or has a new comorbid medical 
condition that is listed in Step 4 of the Counseling Checklist. 
 

 Each time a pharmacist completes the XYREM REMS Program Patient Counseling Checklist, 
the pharmacist must: 
– Verify that early refill requests have been thoroughly questioned and approved through the RMR procedure 

(see below).  
– Screen for concomitant use of contraindicated medications (sedative hypnotics), alcohol, other CNS 

depressants, and other potentially interacting agents by the patient. 
 The pharmacist asks the patient or caregiver if the patient is taking any other medications and can consult 
external pharmacy databases to identify drug interactions or prescriptions for other drug products that might 
have been filled at different pharmacies before filling the prescription.  

 If patient use of a contraindicated medication or other potentially interacting agent is confirmed, and if the 
prescriber has not indicated prior knowledge, then the pharmacist will notify and consult the prescriber 
about the risks of concomitant medication use prior to shipping XYREM. 

 Instruct the patient/caregiver to alert the pharmacy to any new medication the patient begins as soon as 
possible. 

– Screen for other medical conditions.   
 The pharmacist asks the patient or caregiver what other medical conditions the patient has. 
 If the patient or caregiver indicates that the patient has a certain medical condition listed on the XYREM 
REMS Program Patient Counseling Checklist, the pharmacist counsels the patient or caregiver, and notifies 
the prescriber about the medical condition, if the prescriber has not indicated prior knowledge, prior to 
shipping XYREM. 

 Steps 4 and 5 of the counseling checklist may be completed after the patient/caregiver phone call. 
– Document the results of the patient screening, all reported concomitant medications and comorbid medical 

conditions, the action(s) taken, and the date the checklist is completed in the Central Database. 
– Document the completion of the XYREM REMS Program Patient Counseling Checklist in the Central 

Database. 
– Include additional requirements (if any) per federal or state requirements that need to be collected as part of 

the patient counseling process. 
 Patients or caregivers will also have access to a XYREM REMS Program pharmacist via the 24/7 toll-free 
telephone help line. 
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CLINICAL USAGE CLARIFICATIONS 
The pharmacist must: 

 Review the information on each XYREM REMS Program Prescription Form 
 Notify and consult the prescriber if there are any clinical usage clarifications required, such as: 
– Dose over maximum recommended dose (9 g/night) 
– Non-standard doses or instructions 
– Possible errors in dosing or titration amounts or directions 
– Weight has not been given for pediatric patients on initial and restart fills  

  If the issue is not resolved with the prescriber, the pharmacist may consult with the Pharmacist in Charge at 
the Certified Pharmacy and with Jazz Pharmaceuticals. 

PRESCRIPTION REFILLS 
 Up to 5 refills are allowed on a XYREM prescription (per DEA regulations for CIII controlled substances). 
 Refills and renewals may be conveyed by phone, by fax, or electronically from the prescriber and must be 
documented in the Central Database. Refill orders are opened at the Certified Pharmacy when the patient has 
approximately 10 days of XYREM therapy remaining from the previous shipment.  
– The Certified Pharmacy will contact the patient or caregiver and schedule a shipment if the patient or 

caregiver has not already contacted the Certified Pharmacy to request a refill.   
– The Certified Pharmacy will ask the patient or caregiver if there has been any change in the patient’s 

medications or medical history. If the patient or caregiver indicates a change, the patient or caregiver will be 
transferred to a pharmacist, who determines if additional counseling and prescriber notification is required. 
Steps 1 3, 4, and 5 of the XYREM REMS Program Patient Counseling Checklist must be completed if the 
patient or caregiver indicates that the patient is taking a new medication or has a new comorbid medical 
condition listed in Step 4 of the Counseling Checklist. Steps 4 and 5 should be completed post-call and 
should summarize the information learned on the call. The patient or caregiver should be counseled on: 
 Sedative hypnotics (e.g., diazepam, phenobarbital, zolpidem) 
 CNS depressants: including but not limited to opioid analgesics, benzodiazepines, sedating antidepressants 
or antipsychotics, sedating anti-epileptic drugs, general anesthetics, and muscle relaxants 

 Alcohol 
 Sleep apnea 
 Asthma, COPD, or other conditions affecting the patient’s breathing 
 Other current medical conditions  

– The pharmacist must document refill counseling information and confirmation of prescriber consultation or 
notification in the Central Database. 

 All patient requests for early refills are to be questioned and documented by the pharmacist. 
– An early refill request is a request for XYREM shipment prior to the date of the next shipment. 
– Requests to accommodate shipment logistics (e.g., scheduled delivery date falls on a Sunday, holidays, and 

vacations) are not considered early refills.   
– If the early refill is required due to a dosage increase, a pharmacist must: 

 Confirm the new dosage with the prescriber prior to processing the prescription. 
– If an early refill is requested for any other reason, a pharmacist must:  

 Discuss the request with the patient or caregiver to evaluate the patient’s compliance with therapy, 
assessing for misuse, abuse, and diversion 
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 Evaluate the patient’s record in the Central Database and review the patient’s prior XYREM REMS Program 
RMR history to identify previous reports of early refills or other incidents suggestive of abuse, misuse, and 
diversion 

 Contact the prescriber to discuss the request and any prior early refill requests or incidents suggestive of 
abuse, misuse, and diversion 

 Send new shipments of XYREM to the patient only if approved by the prescriber 
 Send new shipments to replace XYREM reported stolen by a patient or caregiver only after obtaining 
a copy of the police report filed by the patient or caregiver 

 Document the discussion and outcome in the Central Database by completing a XYREM REMS 
Program RMR. 

MONITORING AND ASSESSING FOR SIGNS OF ABUSE, MISUSE, AND DIVERSION 
 Risk management events must be documented in the Central Database by completing a XYREM REMS 
Program RMR. 
– Risk management events are reported or discovered events outside the norm that give rise to a reasonable 

suspicion of abuse, misuse, or diversion 
– Examples of events that should generate an RMR include but are not limited to: 

 Requests for early refills  
 Patient’s misuse or abuse of product 
 Lost, stolen, destroyed, or spilled drug  
 Delivery to incorrect address and not returned 
 Patient claims that product was not delivered while carrier shows receipt of delivery 
 Product tampering  
 Counterfeit product 
 Contaminated product 
 Inquiries and/or arrests by law or regulatory enforcement agencies associated with the misuse, abuse, or 
diversion of the product 

 Crimes related to the product 
– RMRs must document:  

 Patient, caregiver (for pediatric patients), and prescriber identifying information (patient name to be 
concealed) 

 Reason for report 
 Certified Pharmacy actions 
 Prescriber contact 
 Supporting documentation if applicable (e.g., a police report, fire report, DEA Form 106, or shipper 
investigation report) 

– If abuse, misuse, or diversion is suspected, the pharmacist must review the patient’s RMR history and discuss 
the incident with the prescriber prior to shipping XYREM. 

– Repeated reports of lost, stolen, destroyed, or spilled drug will be documented as an alert to the patient 
record stored in the Central Database and will be accessible to the dispensing pharmacist for review prior to 
shipping drug.   

– The Certified Pharmacy and/or prescriber may disenroll a patient from the XYREM REMS Program after 
review and discussion of incidents suggestive of abuse and misuse.  

– All RMRs must be reported to Jazz Pharmaceuticals.  
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SHIPPING PROCEDURES  
 XYREM must be shipped via an overnight service with receipt signature required. 
– XYREM is shipped directly to the patient or adult designee (≥18 years, or ≥21 years if required by carrier) if 

the patient is not available to receive the order. 
 The patient or caregiver (for pediatric patients) may request an alternate shipping address, which is then subject 
to approval by the Certified Pharmacy. 

 If the patient or caregiver requests Saturday delivery, the Certified Pharmacy will verify with the overnight 
shipping service that it is available for the shipping address. 

 Each XYREM shipment includes: 
– The prescribed amount of medication, contained in one or more bottles of XYREM 
– A press-in-bottle adaptor (PIBA) that is pre-inserted into the bottle  
– A XYREM-specific grams-based oral measuring device (plastic syringe) to measure out each nightly dose 
– Two empty pharmacy vials with child-resistant caps for preparation of both nightly doses (XYREM dose 

mixed with water) 
– A XYREM Medication Guide.  

 Daily tracking reports are generated to confirm the receipt of each order shipped during the previous 48 hours. 
Saturday deliveries are confirmed the following Monday. 
– A patient or caregiver (for pediatric patients) will be contacted if there is no proof of patient or designee 

signature, if the patient or designee on file did not sign for the shipment, or if there is a potential incomplete 
delivery. 

– If a shipment is reported lost, an investigation will be launched to find it. 

INVENTORY CONTROL 
The XYREM inventory must be reconciled at the start and end of each business day and recorded in the Central 
Database. A physical count must match the count in the Central Database. If not, no other patient orders can be 
processed until an investigation is completed and approved by the Pharmacist in Charge.  
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Pharmacy Staff Information 
Name:                                                                                                                   
Job Title:                                                                                                              

Knowledge Assessment: Module A 
XYREM REMS Program Overview 

1. XYREM® (sodium oxybate) oral solution, 0.5 g/mL, is indicated for the treatment of cataplexy or 
excessive daytime sleepiness (EDS) in patients 7 years of age and older with narcolepsy.  

A. True 
B. False 
(Answer: A) 

2. GHB, the active ingredient in XYREM, is a controlled substance because: 
A. It must be administered twice nightly 
B. It has abuse potential   
C. It requires dilution before dosing 
D. It is a central nervous system (CNS) depressant 
(Answer: B) 

3. XYREM is contraindicated in patients: 
A. Who take sedative hypnotics  
B. Who drink alcohol while using XYREM 
C. Who have succinic semialdehyde dehydrogenase deficiency, a rare disorder of inborn error of 

metabolism variably characterized by mental retardation, hypotonia, and ataxia 
D. A, B, and C 
(Answer: D) 

4. XYREM is a CNS depressant. Which of the following is NOT a warning related to CNS depression?  
A. Concurrent use with other CNS depressants may increase the risk of respiratory depression, 

hypotension, profound sedation, syncope, and death 
B. Patients who have sleep apnea or compromised respiratory function may be at a higher risk of 

developing respiratory depression, loss of consciousness, coma, and death with XYREM use 
C. All surgeries and procedures must be reported as adverse events 
D. Healthcare providers should caution patients/caregivers against hazardous activities requiring complete 

mental alertness or motor coordination (e.g., driving) within the first 6 hours of dosing or after first 
initiating treatment until certain that XYREM does not affect the patient adversely 

(Answer: C) 

1 Reference ID: 4341335



5. The XYREM REMS Program has which of the following requirements?   
A. Use of the central Certified Pharmacy 
B. Healthcare providers who prescribe XYREM must have completed the XYREM REMS Program 

Prescriber Enrollment Form and must comply with the requirements of the XYREM REMS Program 
C. For adult patients to receive XYREM, they must be enrolled in the XYREM REMS Program and be 

counseled on the serious risks and safe use of XYREM treatment 
D. For pediatric patients to receive XYREM, they must be enrolled in the XYREM REMS Program and 

their caregiver must be counseled on the serious risks and safe use of XYREM  
E. All of the above 
(Answer: E) 

6. In processing enrollment information, the XYREM REMS Program requires all of the following EXCEPT: 
A. The Certified Pharmacy will confirm that the prescriber’s DEA, state license, and NPI numbers are 

active and that the prescriber has provided all REMS-related attestations 
B. Prescribers are notified when they are enrolled in the XYREM REMS Program and can prescribe 

XYREM 
C. When a patient enrollment form is received, the Central Database is searched to determine if a patient 

is already enrolled (duplicate patient) 
D. The Certified Pharmacy will ensure that refill orders are shipped when a patient has approximately 

10 days of therapy remaining from the previous shipment 
E. A patient or prescriber may be disenrolled for noncompliance with the XYREM REMS Program 
(Answer: D) 

7. Which of the following is NOT true of caregivers of pediatric patients within the XYREM REMS Program? 
A. A caregiver for a pediatric patient can be changed 
B. They must complete a separate enrollment form  
C. They must sign the patient enrollment form attesting that they have been counseled 
D. They must be counseled on the serious risks and safe use of XYREM 
(Answer: B) 

8. Which of the following is NOT entered in the Central Database in the XYREM REMS Program? 
A. Patient and prescriber enrollment information 
B. Patient medical history 
C.  Interactions with patients, caregivers and prescribers 
D. Prescription information 
E. Shipment information 
F. All of the above are entered 
(Answer: F)  
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9. In validating a prescription for XYREM, the Certified Pharmacy will verify that: 
 The XYREM REMS Program Prescription Form was received from the prescriber’s office, is 
complete and signed by the prescriber, and is dated within the last 6 months; 

 The prescriber is enrolled in the XYREM REMS Program and has active DEA, state license, and NPI 
numbers; 

 The patient is enrolled in the XYREM REMS Program and has no other active XYREM prescriptions; and 
 The prescription is for only a one-month supply (first fill) or no more than a 3-month supply (refills).  

A. True 
B. False 

(Answer: A) 

10. In monitoring patients and prescribers for signs of inappropriate prescribing, abuse, misuse, and diversion, 
the pharmacy will: 
A. Document early refill requests and instances of patient and prescriber behavior that suggest potential 

abuse, misuse, or diversion by completing a Risk Management Report 
B. Place an alert in the patient’s profile within the Central Database for repeated reports of lost, stolen, 

destroyed, or spilled drug for review prior to shipping XYREM 
C. Inform a XYREM REMS Program pharmacist immediately if pharmacy staff suspects a patient or 

prescriber of abuse, misuse, or diversion 
D. A and B only 
E. A, B, and C 
(Answer: E) 

11. All potential adverse events must be reported to Jazz Pharmaceuticals within one business day.  
A. True 
B. False 
(Answer: A) 

3 Reference ID: 4341335



Pharmacy Staff Information 
Name:                                                                                                                   
Job Title:                                                                                                              

Knowledge Assessment: Module B 
In-Depth Pharmacy Training for the XYREM REMS Program 

1. Upon completion of formal training, a new pharmacist will perform which of the following assigned duties 
under the observation of a senior pharmacy mentor?  

A. Execution of the XYREM REMS Program Patient Counseling Checklist with new patients (or their 
caregiver for pediatric patients) and patients  (or their caregiver for pediatric patients) who have not 
received XYREM for 6 months or longer  

B. Detailed monitoring, including completion of a Risk Management Report (RMR) 
C. Follow-up interactions with patients, caregivers (for pediatric patients), and prescribers  
D. A, B, and C 

(Answer: D) 

2. The Central Pharmacy certified through the XYREM REMS Program will: 
A. Limit the first prescription to a one-month supply and subsequent prescriptions to a three-month supply 
B. Report potential adverse events to Jazz Pharmaceuticals 
C. Notify prescribers when patients are taking sedative hypnotics, other CNS depressants, or other 

potentially interacting agents of which the prescriber is not already aware or there are signs of potential 
abuse or misuse  

D. A, B, and C 

(Answer: D) 

3. The Central Database will contain the following information that must be available for ongoing review to 
ensure XYREM (sodium oxybate) oral solution, 0.5 g/mL, is dispensed to enrolled patients only after 
completion and documentation of safe use conditions: 
A. Complete patient and prescriber enrollment information 
B. Patient information, including two additional identifiers, current and previous prescribers, comorbid 

conditions and concomitant medications reported by the patient or caregiver (for pediatric patients), and 
prescription history 

C. Caregiver information (for pediatric patients) 
D. Prescription information, including date, dose, titration instructions, number of refills, and total quantity 
E. RMRs, shipment information, and documentation of interactions with patients, caregivers, and 

prescribers 
F. All of the above 
(Answer: F) 
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4. Prior to shipment of XYREM, the XYREM REMS Program Patient Counseling Checklist must be 
completed as follows: 
 For initial prescriptions and for patients restarting XYREM after not receiving XYREM for 6 months 

or more, complete the entire checklist   
 For prescription renewals and refills, if the patient or caregiver indicates a change in the patient’s health 

or medications, transfer the patient or caregiver to the pharmacist to determine if further counseling and 
prescriber outreach is required. Steps 1, 3, 4, and 5 of the Counseling Checklist must be completed if the 
patient or caregiver indicates that the patient is taking a new medication or has a new comorbid medical 
condition that is listed in Step 4 of the Counseling Checklist. 

 For new caregivers of already enrolled pediatric patients, complete the entire checklist 
A. True 
B. False 
(Answer: A) 

5. If patient use of a contraindicated medication is confirmed and the prescriber has not indicated prior 
knowledge, the pharmacist will contact and consult the prescriber prior to shipping XYREM.  
A. True 
B. False 
(Answer: A) 

6. If there are any clinical usage clarifications needed for a prescription, the pharmacist will: 
A. Refuse to fill the prescription 
B. Notify and consult the prescriber 
C. Fill out an RMR  
D. Disenroll the prescriber 
(Answer: B) 

7. Which of the following is NOT true for the prescription refill process? 
A. Up to 5 refills are allowed on a XYREM prescription 
B. Refill prescriptions can be submitted electronically 
C. Refill orders are opened when the patient has approximately 10 days of therapy remaining from 

the previous prescription 
D. All refills must be countersigned by the prescriber 
(Answer: D) 
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8. As part of processing a prescription refill, the pharmacist may discuss the following with the patient  
or caregiver (for pediatric patients) EXCEPT: 
A. Use of sedative hypnotics (e.g., diazepam, phenobarbital, or zolpidem) 
B. Use of alcohol 
C. History of sleep apnea 
D. Choice of prescriber 
E. History of asthma, COPD, or other conditions affecting breathing 
(Answer: D) 

9. If the pharmacist identifies that the patient is taking a potentially interacting agent that may present a risk to 
the patient, the pharmacist should consider which of the following actions before filling the prescription? 
A. Notifying law enforcement 
B. Taking no action 
C. Consulting the prescriber 
D. Consulting the insurance provider 
(Answer: C) 

10. In monitoring and assessing for signs of abuse, misuse, or diversion, a pharmacist must document risk 
management events in the XYREM REMS Program Central Database by completing a XYREM REMS 
RMR. Events that should generate an RMR include, but are not limited to (choose BEST answer):  
A. Early refill requests (excluding requests to accommodate shipment logistics) 
B. Lost, stolen, destroyed, or spilled drug 
C. Patient or caregiver claims that product was not delivered while carrier shows receipt of delivery 
D. Counterfeit or contaminated product 
E. All of the above 
(Answer: E) 

11. When is weight required on the prescription form? 
A. For all patients on every prescription form 
B. For all patients on initial and restart fills only 
C. For adult patients on every prescription form 
D. For adult patients on initial and restart fills only 
E. For pediatric patients on every prescription form 
F. For pediatric patients on initial and restart fills only 
(Answer: F) 
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XYREM REMS Program Patient Counseling Checklist 

(Prior to dispensing XYREM, the XYREM REMS Program Certified Pharmacy ensures the completion of the checklist and its 
requirements and documents the information received in the XYREM REMS Program Central Database. Include additional 
requirements (if any) per federal or state requirements that need to be collected as part of the patient counseling process.) 

Step 1: Patient Information 
(Complete this section for new patients [first shipment of XYREM], existing patients who are restarting XYREM treatment after 
not receiving XYREM for 6 months or longer, and patients who report a new medication or new comorbid medical condition 
listed in Step 4 of this checklist) 

 New/restart  
 Scheduled refill  
 Early refill approved through RMR process 
 Change of care responsibility  
 

Patient Name:                                                                                    Patient ID Number:                                             

Prescriber Name:                                                                              Prescriber ID Number:                                        

For pediatric patients, include caregiver information below. 

Caregiver Name:                                                                      Caregiver ID Number:                                                              

Include Pharmacist name and date time stamp for each section completed. 

Step 2: Counseling  
(Complete this section ONLY for new patients and existing patients who are restarting XYREM treatment after not receiving 
XYREM for 6 months or longer) 

 Ask if the prescriber reviewed the appropriate XYREM REMS Program material with the patient/caregiver 
(Patient Quick Start Guide for adult patients, Program Brochure for Pediatric Patients and Their Caregivers for 
pediatric patients) and explain that this material will be included with the first shipment and that all drug 
shipments to the patient will include the XYREM Medication Guide 

                                                                           (Pharmacist Name)               /          /                     (Date/Time) 

 Verify that the patient/caregiver has been counseled on Therapy Expectations below 
 During clinical trials with XYREM, many patients with narcolepsy saw some improvement with excessive 
daytime sleepiness and/or cataplexy in the first weeks after beginning XYREM therapy. However, the response 
to XYREM varies from patient to patient. It may also take time to find the right dose that works for the patient. 
The prescriber will determine the dose that is appropriate. 

 The patient/caregiver should talk to the prescriber about any troubling side effects or if the patient does not feel 
any benefits while taking XYREM. 

 For any prescription changes, the prescriber should call or fax the new prescription change to the pharmacy; 
patients or caregivers should NEVER attempt to change the dose themselves. 

                                                                           (Pharmacist Name)               /          /                     (Date/Time)  
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 Verify that the patient/caregiver has been counseled on Preparation and Administration information below 
 XYREM should be prepared and taken only as directed by the prescriber (review prescriber’s instructions 
with patient/caregiver). Prepare the first dose by placing          grams of XYREM into one of the provided 
pharmacy containers. Add 1/4 cup of water to the container and turn the cap clockwise (to the right) until it 
clicks and locks into its child-resistant position. Then, prepare the second dose by placing ____ grams of 
XYREM into the second pharmacy container, adding about 1/4 cup of water, and closing the pharmacy 
container. The water does not come with XYREM. The patient/caregiver can use either tap or bottled water. 
The solution should remain clear, and it will taste salty. Place the containers in a safe place, out of the reach 
of children or pets.  
– For adult patients, the recommended location for the second dose is a safe place near the patient’s bed. 
– For pediatric patients, it is recommended that the caregiver ensure that all XYREM doses are kept in a safe 

place until given.  
 The patient/caregiver should call the XYREM REMS Program with any questions regarding how XYREM is to 
be prepared or taken. The pharmacy is available Monday through Friday, from 7 AM to 8 PM Central Time, at 
1-866-997-3688, and a pharmacist is always available, 24 hours a day, 7 days a week, if needed.  

 The patient/caregiver should refer to the Medication Guide for additional information on preparation of 
XYREM doses. 

 When the patient is ready to go to sleep, the first dose of XYREM should be taken while sitting in bed and the 
patient should lie down immediately after dosing. 
– The first dose of XYREM should be taken at least 2 hours after eating. 
– The time that it takes to fall asleep might be different from night to night. The patient may fall asleep quickly, 

in about 5 to 15 minutes, although some patients have reported falling asleep more quickly (without first 
feeling drowsy) and others may take longer to fall asleep.     

– The patient/caregiver may want to set an alarm to make sure the patient wakes up to take the second dose. 
The second dose of XYREM should be taken 2.5 to 4 hours after the first dose of XYREM is taken.  

– If a dose is missed, the patient should NEVER take two doses of XYREM at once. 
 The diluted medication MUST be used within 24 hours of preparation. Discard any unused medication down 
the sink or toilet drain. 

 When XYREM can no longer be drawn out of the bottle with the dispensing device, the patient/caregiver 
should dispose of the bottle. Remind the patient/caregiver to mark out information on the prescription label, 
including all personal information and the XYREM name, to make it unreadable before throwing out the empty 
bottle or other empty medicine packaging.  

 The patient/caregiver should be sure to store both the XYREM bottle and all prepared doses in a safe and 
secure place out of the reach of children and pets. Emergency medical help should be sought  right away if a 
child who has not been prescribed XYREM drinks XYREM. 

 XYREM should be stored at room temperature.  

                                                                           (Pharmacist Name)               /          /                     (Date/Time) 
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 Verify that the patient/caregiver has been counseled on Precautions Needed for XYREM Use 
 XYREM is classified as a controlled substance medication. XYREM must be used only by the person for whom 
it is prescribed and as directed by the physician. All lost or stolen medication must be reported.  

 Federal law prohibits the transfer of this drug to any person other than the patient for whom it was prescribed. 
 The active ingredient in XYREM is sodium oxybate, which is a form of gamma-hydroxybutyrate (GHB). GHB has 
been used as a substance of abuse and has been associated with drug-facilitated sexual assault (date rape).  

 Abuse of GHB can lead to dependence (a physical need to take the drug), craving for the medicine, and 
severe withdrawal symptoms (symptoms that start when the drug is stopped, especially when it is stopped 
suddenly). Abuse of GHB, with or without other central nervous system (CNS) depressants (e.g., nortriptyline, 
oxycodone, or heroin), including alcohol, can lead to seizure, trouble breathing, decreases in the level of 
consciousness, coma, and death. 

                                                                           (Pharmacist Name)               /          /                     (Date/Time) 

 Verify that the patient/caregiver has been counseled on Side Effects 
 In clinical trials in adult patients, the most commonly observed side effects associated with the use of XYREM 
included: nausea, dizziness, vomiting, somnolence, enuresis, and tremor. In clinical trials in pediatric patients, 
the most commonly observed side effects associated with the use of XYREM included: enuresis, nausea, 
headache, vomiting, weight decreased, decreased appetite, and dizziness. Some side effects may be more 
likely to be observed with higher doses of XYREM.  

 XYREM can cause serious side effects, including trouble breathing while asleep, confusion, unusual or 
disturbing thoughts, depression, and passing out, even at recommended doses. The patient/caregiver should 
consult with the prescriber if the patient has any of these problems while taking XYREM. 

 Patients should not participate in hazardous activities requiring complete mental alertness or motor 
coordination within the first 6 hours of dosing or after first initiating treatment until certain that XYREM does 
not affect them adversely.   

 When taking XYREM, patients should not drink alcohol or take medicines that make them sleepy, including 
antidepressants, antipsychotics, anti-epileptics, opioids, general anesthetics, muscle relaxants, and/or illicit 
CNS depressants (e.g., heroin or GHB).  

 These are not all of the side effects that patients may experience. The patient/caregiver should contact the 
prescriber if there are concerns about any possible side effects. Refer to the Medication Guide for additional 
information on possible side effects. 

                                                                           (Pharmacist Name)               /          /                     (Date/Time) 
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 Instruct patients/caregivers to call the prescriber if: 
 Patient is pregnant or plans to become pregnant. It is not known if XYREM can affect an unborn baby. 
 Patient is breastfeeding. XYREM passes into breast milk. The patient/caregiver should talk to the prescriber to 
decide if the patient will take XYREM or breastfeed.   

 Patient has or has had depression or tried to harm him- or herself. Patients should be watched for new signs of 
depression. 

 Patient has liver problems. The dose may need to be adjusted. 
 Patient has sleep apnea (short periods of not breathing while asleep), snoring, or breathing or lung problems. 
Patients with these may have a higher chance of serious breathing problems with XYREM. 

 Patient has mental health problems. 
 Patient walks during sleep. 
 Patient is on a salt-restricted diet, has high blood pressure, heart failure, or kidney problems. XYREM contains 
sodium (salt) and may not be right for patients with these conditions. 

                                                                           (Pharmacist Name)               /          /                     (Date/Time) 

 For situations involving a change of care responsibility: 
 Inform caregiver/patient that this completes this section of the checklist. Confirm that the caregiver/patient has 
asked any questions he or she has about XYREM.   
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Step 3: Screening 
(Complete this section for new patients, existing patients who are restarting XYREM treatment after not receiving XYREM for 6 
months or longer, and patients who report a new medication or new comorbid medical condition listed in Step 4 of this 
checklist ) 

1. Is the patient taking sedative hypnotics (e.g., diazepam, phenobarbital, or zolpidem)? 

 Yes  Counseled Patient/Caregiver 
 No 

Please list the drug(s) and dose of each:                                                                                                                        
                                                                                                                                                                                            
                                                                                                                                                                                                          

2. Is the patient taking sedating antidepressants, antipsychotics, or anti-epileptics such as divalproex sodium 
(Depakote); general anesthetics; muscle relaxants; opioid analgesics; or illicit CNS depressants (e.g., heroin or 
gamma-hydroxybutyrate [GHB])? 

 Yes  Counseled Patient/Caregiver 
 No 

Please list the drug(s) and dose of each:                                                                                                                        
                                                                                                                                                                                            
                                                                                                                                                                                            

3. What other prescription and non-prescription medications is the patient taking? 

Please list the drug(s) and dose of each:                                                                                                                         
                                                                                                                                                                                             
                                                                                                                                                                                             

4. Does the patient drink alcohol?  
 Yes  Counseled Patient/Caregiver 
 No 

5. Has the patient been diagnosed with sleep apnea (short periods of not breathing while asleep)? 
 Yes  Counseled Patient/Caregiver 
 No 

6. Does the patient have a diagnosis of or suffer from asthma, chronic obstructive pulmonary disease (COPD), or 
other conditions affecting his/her breathing (slower breathing, trouble breathing)? 

 Yes  Counseled Patient/Caregiver 
 No 

Please list the drug(s) used to treat, and dose of each, if known:  
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7. Does the patient have any other current medical conditions for which the patient is under a healthcare 
provider’s care? 

 Yes  Counseled Patient/Caregiver 
 No  

Please list the conditions(s) if known:                                                                                                                      
                                                                                                                                                                                             
                                                                                                                                                                                             

8. Does the patient/caregiver have any clinical questions about XYREM? 
 Yes  Counseled Patient/Caregiver 
 No  Referred Patient/Caregiver to Prescriber 

Please list the question(s):                                                                                                                                               
                                                                                                                                                                                            
                                                                                                                                                                                            

                                                                           (Pharmacist Name)               /          /                     (Date/Time) 
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Step 4: Concomitant Medication & Comorbidity Summary  
(Complete this section for new patients, existing patients who are restarting XYREM treatment after not receiving XYREM for 6 
months or longer, and patients who report a new medication or new comorbid medical condition listed in Step 4 of this 
checklist) 

Medication Type 
 Sedative hypnotics 
 Alcohol 
 Other potentially interacting agents: 

 Sedating antidepressants, antipsychotics, or anti-epileptics 
 General anesthetics 
 Muscle relaxants 
 Opioid analgesics 
 Divalproex sodium or other valproate drug (e.g., valproic acid) 
 Illicit CNS depressants (e.g., heroin or gamma-hydroxybutyrate [GHB])  

Medical Conditions 
 Sleep apnea 
 Asthma 
 COPD 
 Other conditions affecting the patient’s breathing 
 History of depression or suicidality 
 History of drug or alcohol abuse 
 Seizure disorders  
 Hepatic impairment 
 High blood pressure, heart problems, kidney problems, or a salt-restricted diet 

If any medication types or medical conditions listed above are checked, or any questions in Step 3 were 
answered yes and there is no confirmation of prior prescriber knowledge, call the prescriber to consult: 

Is a prescriber consult required?  

  Yes  
  No 

If no, please provide reason:                                                                                                                                                  

If yes, action(s) taken (check all that apply and document details in prescriber consult outcome section below): 

 Called prescriber:           /          /                     
 Other:           /          /                     

Prescriber consult outcome:                                                                                                                                                   

                                                                           (Pharmacist Name)               /          /                     (Date/Time) 
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Step 5: Completion Summary 
(Complete this section for new patients, existing patients who are restarting XYREM treatment after no receiving XYREM for 6 
months, and patients who report a new medication or new comorbid medical condition listed in Step 4 of this checklist) 

Checklist Completed   
 Yes  
 No (XYREM is not shipped until checklist is completed.) 

If yes, date checklist completed:           /          /                     (Date Time) 

If no, reason for non-completion:                                                                                                                                            
                                                                                                                                                     

                                                                                                                                                                                    

                                                                           (Pharmacist Name)               /          /                     (Date/Time)  

Reference ID: 4341335



XYREM REMS Program Risk Management Report 

Risk Management Reports (RMRs) are filled out by the central Certified Pharmacy to document and report 
events that give rise to a reasonable suspicion of abuse, misuse, diversion, or any behavior or information 
that may indicate the drug is not being used according to the prescriber’s instructions. The RMR history of a 
patient allows for the review of prior events of suspected abuse, misuse, or diversion and gives the 
pharmacist a more complete picture of the patient’s history. The availability of individual patient RMRs 
enables the pharmacist to track and monitor for trends suggesting abuse, misuse, or diversion in individual 
patients. A trend or pattern of behavior in a patient’s RMR history can be an indicator of abuse, misuse, or 
diversion and identifies patients who may require additional scrutiny when another event, such as an early 
refill request, occurs. In these cases, the RMR history informs actions of the pharmacist. 

Examples of events that would require completion of an RMR under the XYREM REMS Program include, 
but are not limited to, the following:  

 Patient requests for early refills. 
 Patient’s loss/misuse of the product. 
 Patient claim that he or she did not receive the product but the delivery service shows receipt of delivery, or 
that the shipment was lost or stolen or delivered to an incorrect address and was not returned. 

 Tampering with or counterfeiting or contaminating the product. 
 Inquiries and/or arrests by law and regulatory enforcement agencies associated with the misuse or 
diversion of the product, or crimes related to the product. 

 Prescribers whose DEA and/or state license numbers cannot be validated and the prescriber is submitting 
a XYREM REMS Program Prescriber Enrollment Form, Prescription Form, or Patient Enrollment Form. 

To complete an RMR: 
 Assign a unique Control Number to each report in the Central Database. 
 Complete investigation of the event, which may include contacting the patient, prescriber, law enforcement 
agency, or other parties. 

 Attach any additional documentation required to support the investigation, including but not limited to 
the following: DEA 106 Form, police or fire report, or report from the shipping service. 

 Complete review, follow up, and sign-off on the RMR. 
– When the event involves suspected abuse, misuse, or diversion, the prescriber will be contacted and 

an alert may be placed in the prescriber or patient profile of the Central Database to ensure prescriber 
and pharmacist awareness.  

– The Certified Pharmacy will monitor any associated patient or prescriber activity in the XYREM REMS 
Program during the course of the investigation and for a period after the investigation, where 
appropriate. 

– The Certified Pharmacy will work with Jazz Pharmaceuticals to determine the need to notify local, state, 
or federal agencies. 

 Ensure that the information contained in the RMR is maintained in the Central Database. 
 Send the RMR to Jazz Pharmaceuticals within one business day. 

If the RMR includes a potential adverse event, the potential adverse event is reported through the Jazz 
Pharmaceuticals adverse event reporting system. If the RMR includes a product complaint, the event is also 
reported through the Jazz Pharmaceuticals product complaint system. 
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XYREM REMS Program Risk Management Report  

Date:                                         Control No.: JRM-                                        

Addendum:   Yes       No  

Type of reporter (e.g., patient, pharmacist, physician):                                                                             

If not patient, name of reporter:                                                                                                                                         

Nature of report (e.g., early refill request, lost or stolen bottle, package not received, other):                                                

Identification number(s) (patient and/or prescriber ID associated with RMR):                                   

Date enrolled in program (from patient or prescriber record):                                     

Reviewed alerts and RMR history for individual?   Yes       No        

RMR event (please provide detail):                                                                                                                                        

                                                                                                                                                                           

Date(s) of RMR event:   Start:                                          End:                                     

Early refill requested?   Yes       No   

If yes, reason for early refill request (e.g., dose increase, spilled medication, lost/stolen product):                                    

                                                                                                                                                                                               

Prescriber contacted?   Yes       No   

If yes, outcome:                                                                           If no, reason:                                                                         

Early refill status:   Approved       Denied       Early refill status reason:                                                                       

Potential adverse event associated with report?   Yes       No       If yes, AE number:                                              

Summary of investigation:                                                                                                                                                      

                                                                                                                                                                            

Attachments (check all that apply):   DEA 106 Form       Police/Fire Report       Shipping Service Report  

Other       (specify)                                                                                                                                                            

Monitor (alert placed):   Yes       No       N/A   

Report closed:   Yes       No  

Operations Director (or designee):                                                      Signature (date/time)                                                 

Pharmacist in Charge (or designee):                                                      Signature (date/time)                                              
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Executive Summary 
This is a review of Jazz Pharmaceuticals’ proposed Risk Evaluation and Mitigation Strategy (REMS) 
modification for Xyrem (sodium oxybate), NDA 21196/S-030, submitted on April 27, 2018 and amended on 
September 27, 2018. The REMS for Xyrem was originally approved on February 27, 2015 to mitigate the risks 
of serious adverse outcomes resulting from inappropriate prescribing, misuse, abuse, and diversion of Xyrem. 
The REMS consists of a  elements to assure safe use (ETASU), an implementation system, 
and a timetable for submission of assessments. The ETASU includes prescriber certification (A), pharmacy 
certification (B), and safe-use conditions (D).  The Applicant submitted the REMS modification as part of a 
supplemental application to support the expansion of the US indication to include the pediatric use of Xyrem 
for the treatment of cataplexy in narcolepsy and the treatment of excessive daytime sleepiness in narcolepsy. 

The appended materials were updated appropriately based on Agency recommendations from the previous 
comments sent on September 13, 2018,  
However, the Applicant proposes further modifications to the REMS Document.  The Applicant also proposed 
changes to the Assessment Plan to include reports of Xyrem patients who are victims of sexual abuse and 
expansion of surveys to include assessment of pediatric patients and their caregivers.      

Based on ongoing review of the REMS document, materials and supporting document, the proposed REMS 
modification for Xyrem requires further changes to be acceptable.  Comments should be sent to Jazz in an 
Information Request and the Applicant should submit a REMS amendment to address those comments.   

1 Introduction 
This review by the Division of Risk Management (DRISK) evaluates the proposed modification to the risk 
evaluation and mitigation strategy (REMS) for Xyrem (sodium oxybate), NDA 21196/S-030, submitted by Jazz 
Pharmaceuticals (Jazz) on April 27, 2018, and amended on September 27, 2018.  The Applicant submitted the 
REMS modification as part of a supplemental application for a new proposed indication for the treatment of 
cataplexy and excessive daytime sleepiness (EDS) in narcolepsy in pediatric patients. The supplemental 
application is under review in the Division of Neurology Products (DNP).  

2 Background 

2.1 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 21196/S-030 relevant to this review: 

 September 13, 2018:  The Agency provided comments to the Applicant on their proposed REMS 
modification.  The comments included an Agency proposed updated REMS document that aligns with the 
Format and Content of a REMS Document Draft Guidance for Industry,  

 acceptance of the proposed Brochure for Pediatric Patients and their Caregivers,  
 and acceptance of other changes to incorporate the pediatric indication.  

 September 27, 2018:  The Applicant submitted a REMS amendment to NDA 21196/S-030.1 
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3 Results of Review of Applicant Proposed REMS Modification 

3.1 GENERAL COMMENTS 

The Applicant addressed the Agency’s comments on the REMS modification proposal, as detailed in the 
Information Request on September 13, 2018, with the exception of the Agency proposed REMS document.  
Reference to the  as a REMS material was removed throughout the REMS. The Applicant 
also incorporated the Agency recommendation to update the pediatric indication language, to specify that 
Xyrem is indicated for patients 7 years and older.  Jazz has indicated that they will update this throughout the 
REMS materials upon final approval of the labeling.  Lastly, removal of the  as a REMS 
material was also accepted.      
 
Reviewer Comment: DRISK finds the changes to the Xyrem REMS materials acceptable.  See section 6.2 below 
for comments regarding the REMS Document.       

3.2 REMS DOCUMENT 

The Applicant submitted a draft REMS Document with proposed revisions that do not conform with the Draft 
Guidance for Industry, Format and Content of a REMS Document.  

Reviewer Comment: Agency feedback on the draft REMS document will be provided in a later review. 

3.3 REMS MATERIALS 

3.3.2 CERTIFIED PHARMACY TRAINING PROGRAM 

The Applicant noted where language would be updated, regarding the pediatric indication, pending final 
approved language from the labeling (pages  and 5).  The following statement was added on page 8, under 
the heading “Enrollment Processing and and Maintenance” to respond to the Agency’s request for 
clarification on the identification number for pediatric caregivers: 

“The Central Database will assign a unique identifier to each prescriber, patient or caregiver once 
their information is entered within the database by Certified Pharmacy staff.” 

The Agency’s recommendation to start the statement on page 14 with “Instruct” rather than  
was accepted: 

 Instruct the patient/caregiver to alert the pharmacy to any new medication the patient 
begins as soon as possible.”   

Reviewer Comment:  The pediatric indication must be updated to align with the final labeling.  The Agency 
agrees with all other proposed modifications to the Certified Pharmacy Training Program.    
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3.3.3 PATIENT COUNSELING CHECKLIST 

The Applicant accepted the request to restore instructional text to the Patient Counseling Checklist and made 
an additional change to the text to ensure the language correlates with that of the Certified Pharmacy 
Training Program.  This change was made on pages 1, ,7 and 8:   

“Complete this section for new patients, existing patients who are restarting XYREM treatment after 
not receiving XYREM for 6 months or longer, and patients who report  

a new medication or new comorbid medical condition listed in Step 4 of this 
checklist.” 

Reviewer Comment: All proposed modifications to the Patient Counseling Checklist are acceptable.   

3.3.4 PATIENT QUICK START GUIDE 

  The Agency 
recommendation to restore the list of serious side effects possible with Xyrem, on page 4 of this material, 
was accepted by the Applicant.   

Reviewer Comment:  All proposed modifications to the Patient Quick Start Guide are acceptable.   

3.3.5 PRESCRIBER BROCHURE 

The Applicant noted where language would be updated regarding the pediatric indication, pending final 
approved language from the labeling (pages 2, , 6, ).   

 
  

 
 
  

Reviewer Comment:  The pediatric labeling language on pages 2 and  should be aligned with the final 
labeling, indicating the approved pediatric patient population.   The pediatric dosing and titration table on 
page 18 must be aligned with the final labeling 

Also, the Applicant’s explanation that operationally, the tracking of patient refills would not be changed, is 
acceptable.  Further review of this material has been provided by the Office of Prescription Drug Promotion 
(OPDP) in section 7.1 of this review.   
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3.3.6 BROCHURE FOR PEDIATRIC PATIENTS AND THEIR CAREGIVERS 
The Applicant noted where language would be updated on page 2, regarding the pediatric indication, pending 
final approved language from the labeling.     

Reviewer Comment:  The pediatric labeling language must be aligned with the final labeling, to indicate the 
pediatric patient population will be ages 7 and up.   Further review of this material has been provided by OPDP 
in section 7.2 of this review.   

3.3.7 REMS WEBSITE SCREENSHOTS 

The Applicant did not resubmit redlined REMS Website Screenshots addressing the Agency’s comments 
described in the September 13, 2018 Information Request, however they did indicate that they will submit 
updated REMS Website screenshots incorporating edits in a final submission once all labeling changes are 
finalized.       

Reviewer Comment:  We have previously commented on the REMS Website (see August 28, 2018 DRISK 
review).   

3.4 REMS SUPPORTING DOCUMENT AND ASSESSMENT PLAN 

Supporting Document 

General changes to the supporting document based on Agency feedback include: 

 Language was added to the supporting document to align with existing practices to validate a 
prescriber’s National Provider Identifier (NPI) 

The Applicant updated adverse event data based on the proposed label for this supplement, on pages 5 
through 8 of the supporting document.  The Applicant also provided detail as to how a unique identification 
number would be assigned to a pediatric caregiver, and subsequently tracked in the Central Database, in 
response to an Agency request (page 11).  Additionally, the Applicant clarified how the REMS operates with 
respect to tracking of patient refills and notifying a prescriber prior to a prescription running out of refills or 
expiring (page 11).     

Reviewer Comment:  The proposed modifications to the supporting document,  
, which is outlined below, are acceptable.         

Assessment Plan 

The Applicant proposes adding cases where a Xyrem patient is a victim of sexual abuse to the assessment 
plan metrics.  Additionally, caregivers of pediatric patients will be added as a stakeholder group to be 
surveyed to collect data for annual assessments.  The Applicant will submit the survey methodology protocol 
at least 90 days prior to administration of the survey.  The timetable for submission of assessments is to 
remain annually as stated in the currently approved REMS. 
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Reviewer Comment:  We have reviewed the proposed modifications to the assessment plan and agree with all 
proposed modifications.  Additionally, the Applicant should add the following metrics to assess the post-
training knowledge assessment: 

1) Certified Pharmacy Post -Training Knowledge Assessments (KA)  

4 Summary of Office of Prescription Drug Promotion Recommendations on 
REMS Materials 

The Office of Prescription Drug Promotion (OPDP) was consulted by DRISK to provide feedback on the 
content of the updated Prescriber Brochure, and the Brochure for Pediatric Patients and their Caregivers.  
Their consult was received on September 26, 2018, and a summary of the recommendations is given below.     

4.1 PRESCRIBER BROCHURE 

A summary of OPDP’s recommendations on the Prescriber Brochure is as follows: 

1. With respect to REMS-specific risks, additional language that is in the Prescribing Information (PI) 
should be replicated within this REMS material.  This includes detailed language specific to CNS 
depression (respiratory depression, emergence of depression, and suicidality) and illicit use and 
abuse of GHB.   
 
Reviewer Comment: DRISK is not in agreement with this recommendation; we have determined that 
this information is adequately addressed in the PI for healthcare providers (HCPs); they are 
encouraged to review the PI in addition to the Prescriber Brochure.    
  

2. Removing risk language from the Prescriber Brochure, which is consistent with the PI.   
 

 
 
Reviewer Comment: DRISK is not in agreement with OPDP’s comment.  The language in the Prescriber 
Brochure intentionally mirrors that of the PI to ensure that the REMS language is consistent with 
labeling.     
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4.2 BROCHURE FOR PEDIATRIC PATIENTS AND THEIR CAREGIVERS 

A summary of OPDP’s recommendations on the Brochure for Pediatric Patients and Their Caregivers is as 
follows: 

1. With respect to REMS-specific risks, additional language that is in the Medication Guide (MG) 
should be replicated within this material.  This includes detailed language specific to 
sleepwalking, CNS depression, sleep apnea, and falling asleep while in bed.  Additionally, they 
recommend adding a more comprehensive list of common adverse events to the material.    

 
Reviewer Comment: DRISK is not in agreement with this recommendation; we have determined that 
this information is adequately addressed in the MG for patients and their caregivers to review, and 
the Counseling section of the PI for healthcare providers (HCPs).   
    
2. Omit non-REMS information;  

 
   

 
Reviewer Comment: DRISK is not in agreement with OPDP’s recommendation as we feel this 
information has been grandfathered in this program at this time, and as there is currently only one 
pharmacy, modifying the materials may disrupt operations.    
 
3. Multiple recommendations to more clearly state that the purpose of the REMS is to educate the 

stakeholder on the risks of treatment.   
 

   
 

a. Page 3 – “…you will receive a call from the Certified Pharmacy of the XYREM REMS 
Program to  

 
 
Reviewer Comment:  DRISK agrees with OPDP’s recommendation. The Applicant should 
modify this statement to read “…you will receive a call from the Certified Pharmacy of the 
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XYREM REMS Program to counsel you on the serious risks and safe use of XYREM,  to tell you 
how the XYREM REMS Program helps you get your child started with taking XYREM, and to 
answer any questions you or your child may have about XYREM.” 
 
b. Page 6 – “This brochure  

 
 

 
Reviewer Comment: DRISK agrees with OPDP’s recommendation. The Applicant should modify 
this statement to read “This brochure provides information on the serious risks and safe use of 
Xyrem, and answers important questions about how to use XYREM properly, how to store it 
safely, and how to get your child’s XYREM.”   
 
c. Page 27 – “You will then receive a call from the Certified Pharmacy  

   
 
Reviewer Comment: DRISK agrees with OPDP’s recommendation. The Applicant should modify 
this statement to read “You will then receive a call from the Certified Pharmacy to counsel you 
on the serious risks and safe use of XYREM, to tell you how to get your child started on 
XYREM, and to answer any questions about XYREM.” 
 

Reviewer Comment: DRISK agrees with OPDP’s recommendation. The phrase at the beginning of this 
statement minimizes the risks associated with Xyrem sedation.  The Applicant should modify this 
statement to read “If your child continues evening activities after taking his or her dose…”  

5 Agency Proposed REMS Modifications 

5.1 REMS DOCUMENT 

The Applicant did not accept the Agency’s draft REMS document that was updated to align with the draft 
guidance, Format and Content of a REMS Document Guidance for Industry published in October 2017.   

Reviewer Comment: The Agency will provide comment on the REMS Document in a separate communication. 

6 Conclusion and Recommendations 
DRISK finds the proposed REMS modification for Xyrem, which includes changes to the REMS document, 
appended materials, and the supporting document, as submitted on September 27, 2018, not acceptable.  
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We recommend that the comments in Section 10 be sent to Jazz in an Information Request and that the 
Applicant is instructed to submit a REMS amendment within 3 business days that addresses these comments.  

7 Comments to the Applicant 
The following comments and attached REMS materials and supporting document are based on the Agency’s 
ongoing review of the proposed Risk Evaluation and Mitigation Strategy (REMS) modification submitted as 
part of NDA 021196/S-030.  Submit a REMS amendment within 3 business days that addresses these 
comments. Your amendment should include all appended materials and the REMS supporting document, 
submitted as separate documents in the same submission; include a Word tracked changes version, a Word 
clean version, and a .pdf version of all appended materials and supporting document.   

1. General Comments 

We remind you that the labeling, REMS document, appended REMS materials, and REMS supporting 
document must all be aligned.  The acceptability of the proposed changes will be dependent upon 
the final version of the FDA-approved labeling.  We will provide comment on the REMS Document in 
a separate communication.  

 
2. REMS Materials 

The following REMS Materials have been reviewed.  In addition to the below comments, see the 
attached redlined documents: 

a. General 
Throughout the REMS materials, where the pediatric indication is referenced, include 
language specifying that Xyrem is indicated for patients 7 years and older. 

 
b. Certified Pharmacy Training Program 

The pediatric indication language should be updated when labeling is finalized.  Please see 
attached document for recommendations.  The Agency agrees with all other proposed 
modifications to this material.      
 

c. Patient Counseling Checklist 
All proposed modifications to this material are acceptable. 
 

d. Patient Quick Start Guide 
All proposed modifications to this material are acceptable 
 

e. Prescriber Brochure 
The pediatric labeling language on pages  4, and pediatric dosing and titration table on 
page 18, should be updated when labeling is finalized.  We have made edits to reflect the 
most recent version of the label.  Please see attached document for recommendations.       
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f. Brochure for Pediatric Patients and their Caregivers 

We have made edits, see attached document for suggested changes.  The pediatric indication 
language should be updated when labeling is finalized.                     
                                                           

g. REMS Website Screenshots 
Submit updated REMS Website Screenshots incorporating the Agency’s feedback from 
September 13, 2018.       
 

3. REMS supporting document 

All proposed modifications to the supporting document are acceptable, including your proposed 
changes to the assessment plan.  However, the following metrics should be added to assess the post-
training knowledge assessment: 

a. Certified Pharmacy Post -Training Knowledge Assessments (KA)  
i. Number of completed post-training knowledge assessments including method of 

completion and number of attempts to complete by module 
ii. Summary of the most frequently missed post-training knowledge assessment 

questions by module 
iii. A summary of potential comprehension or perception issues identified with the post-

training knowledge assessment by module 

Make updates to the patient survey protocol based on the new indication and materials and submit 
the protocol to the Agency 90 days before you begin the survey. 

8 Appendix 

8.1 REFERENCES 

1 Jazz. REMS Amendment for Xyrem, NDA 21196 S-030, September 27, 2018. 

8.2 APPENDED MATERIALS 
Certified Pharmacy Training Program 

Prescriber Brochure 

Brochure for Pediatric Patients and their Caregivers 
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Executive Summary 
This is a review of Jazz Pharmaceuticals’ proposed Risk Evaluation and Mitigation Strategy (REMS) 
modification for Xyrem (sodium oxybate), NDA 21196/S-030, submitted on April 27, 2018. The REMS for 
Xyrem was originally approved on February 27, 2015 to mitigate the risks of serious adverse outcomes 
resulting from inappropriate prescribing, misuse, abuse, and diversion of Xyrem. The REMS consists of a 
Medication Guide, elements to assure safe use (ETASU) A, B, and D, an implementation system, and a 
timetable for submission of assessments. The Applicant submitted the REMS modification as part of a 
supplemental application to support the expansion of the US indication to include the pediatric use of 
Xyrem for the treatment of cataplexy in narcolepsy and the treatment of excessive daytime sleepiness in 
narcolepsy. 

The Applicant proposes modifications to the REMS document and appended materials to align with 
labeling changes related to the new pediatric indication.  The proposal would add new materials to the 
existing REMS, including a Brochure for Pediatric Patients and Their Caregivers,  

 
 The Applicant also proposed changes to the 

Assessment Plan to include reports of Xyrem patients  who are victims of sexual abuse and expansion of 
surveys to include assessment of pediatric patients and their caregivers.    

In addition to the Applicant’s proposed changes, the Agency recommends that the REMS document be 
updated to conform to the Agency current thinking on Formatting of REMS documents as outlined in the 
Format and Content of a REMS Document Guidance for Industry published in October 2017.  

 

 
    

Therefore, the proposed REMS modification for Xyrem is currently not acceptable.  Comments should be 
sent to Jazz in an Information Request and that the Applicant submit a complete REMS amendment to 
address those comments.   

1 Introduction 
This review by the Division of Risk Management (DRISK) evaluates the proposed modification to the risk 
evaluation and mitigation strategy (REMS) for Xyrem (sodium oxybate), NDA 21196/S-030, submitted by 
Jazz Pharmaceuticals (Jazz) on April 27, 2018.  The Applicant submitted the REMS modification as part of a 
supplemental application for a new proposed indication for the treatment of cataplexy and excessive 
daytime sleepiness (EDS) in narcolepsy in pediatric patients. The supplemental application is under review 
in the Division of Neurology Products (DNP).  

2 Background 

2.1 PRODUCT INFORMATION 
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Xyrem (sodium Oxybate), a Schedule III controlled substance, is the sodium salt of gamma-
hydroxybutyrate (GHB). GHB is a potent central nervous system (CNS) depressant. Xyrem was approved 
under subpart H in 2002 for the treatment of cataplexy in narcolepsy and in 2005 for the treatment of EDS 
in narcolepsy. The recommended starting dose in adult patientsis 4.5 grams (g) per night administered 
orally in two equal divided doses: 2.25 g at bedtime and 2.25 g taken 2.5 to 4 hours later. The dose should 
be increased by 1.5 g per night at weekly intervals (additional 0.75 g at bedtime and 0.75 g taken 2.5 to 4 
hours later) to the effective dose range of 6 to 9 g per night orally. Doses higher than 9 g per night have 
not been studied and should not ordinarily be administered.  

The main safey concerns of Xyrem at the time of approval were clinically significant CNS and respiratory 
depression at recommended doses and abuse, misuse, and diversiona. Additional safey concerns identified 
postmarketing include medication errors and worsening of sodium Oxybate-induced respiratory 
depression with concomitant use of hypnotics, sedatives, sedating antidepressants and antipsychotics, 
opioids, general anesthetics, and muscle relaxants (Warnings & Precautions) and if used in the presence of 
comorbid conditions such as those with respiratory compromise (Warnings & Precautions). 

Since its approval, Xyrem was available only through a restricted distribution program under a Risk 
Minimization Action Plan (RiskMAP) that required the following: 

 Prescribers enrolled in the RiskMAP in order to prescribe Xyrem 
 Patients enrolled in the RiskMap inorder to receive Xyrem 
 A single, central, specialty pharmacy dispensed Xyrem only via direct shipment to an enrolled 

patient pursuant to a prescription written by an enrolled prescriber 

Xyrem was identified as a product deemed to have in effect an approved REMS because there were 
elements to assure safe use in effect on the effective date of the Food and Drug Administration 
Amendments Act of 2007 (FDAAA). The REMS was approved on February 27, 2015 consisting of a 
Medication Guide, elements to assure safe use (ETASU) A, B, and D, an implementation system, and a 
timetable for submission of assessments. The goal of the Xyrem REMS is to mitigate the risks of serious 
adverse outcomes resulting from inappropriate prescribing, misuse, abuse, and diversion of Xyrem.b 

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 21196/S-030 relevant to this review: 

 April 27, 2018: Jazz submitted supplemental NDA 21196/S-030 to support the expansion of the US 
adult labeling to include the pediatric use of Xyrem for the treatment of cataplexy in narcolepsy and 
the treatment of EDS in narcolepsy.1  The submission included a proposed REMS modification to align 
the REMS with labeling changes related to the new indication.   

                                                           
a The goal of mitigating diversion in this REMS refers to preventing the sale or transfer of the drug outside the 
framework of the REMS in order to mitigate the risks of CNS depression, respiratory depression, abuse, and misuse. 
b The goal of mitigating diversion in this REMS refers to preventing the sale or transfer of the drug outside the 
framework of the REMS in order to mitigate the risks of central nervous system depression, respiratory depression, 
abuse, and misuse. 
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3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
Narcolepsy is a chronic neurological disorder characterized by EDS, cataplexy (attacks of loss of muscle 
tone precipitated by emotional gestures lasting for several minutes), sleep paralysis and hypnagogic 
hallucinations.2 The prevalence of narcolepsy with cataplexy is between 25 and 50 per 100,000 people 
(incidence 0.74 per 100,000 patient years).3 Narcolepsy patients, compared to the general US population, 
have a higher incidence of obstructive sleep apnea (50-68%)4; major depressive disorder (17%), social 
anxiety disorder (21%), and panic disorder (12%).5 Pediatric narcolepsy is associated with several co-
morbid conditions, including metabolic diseases (including diabetes), obesity, precocious puberty and 
psychiatric comorbidities.6 

In pediatric patients diagnosed with narcolepsy, the onset of narcolepsy symptoms was noted in as many 
as 11.7% of children prior to age 57, and 59% of children prior to age 15.8 The diagnosis of narcolepsy is 
often delayed as the disorder is rare with low general awareness relative to other chronic diseases. While 
the median age of diagnosis has been reported as 33 years, the corresponding median age of symptom 
onset was 16 years.9 

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
Management of narcolepsy in children and adolescents includes pharmacological and nonpharmacological 
approaches. No approved treatments based on observations from randomized controlled trials for 
pediatric narcolepsy exist. Consequently, treatments used for adults are often used to treat children with 
narcolepsy, despite the fact that they are prescribed off-label.10  Currently, Xyrem is the only approved 
drug for cataplexy.  Other drugs used to treat EDS are CNS stimulants such as modafinil, methylphenidate 
(both FDA approved), and amphetamines (used off-label); while cataplexy is treated off-label with tricyclic 
antidepressants and selective serotonin reuptake inhibitors. 

4 Benefit Assessment 
The Xyrem pediatric clinical program consists of a single ongoing Phase 2/3 study (13-005, National Clinical 
Trial [NCT] 02221869) of Xyrem in the treatment of 106 pediatric subjects, ages 7 to 17 with narcolepsy 
with cataplexy. Study 13-005 is a double blind, placebo-controlled, randomized-withdrawal, multicenter 
study of efficacy and safety of Xyrem with an open-label pharmacokinetic (PK) evaluation and safety 
extension with up to 1 year of treatment exposure (Part 1). Subjects who completed Part 1 were allowed 
to transition into or re-enroll in the ongoing, open-label Part 2 of the study, in which only safety data were 
collected. 

Patients in Study 13-005 were titrated up to a stable dose, maintained for a 2-3 week period followed by a 
2-week double-blind treatment period.  The primary efficacy endpoint was the change in the weekly 
number of cataplexy attacks from the last 2 weeks of the stable dose period, to the 2 weeks of the double-
blind treatment period.  Key secondary endpoints measured were the Clinical Global Impression of Change 
(CGI-C) for cataplexy severity and change in the Epworth Sleepiness Scale for Children and Adolescents 
(ESS [CHAD]) score from the end of the stable dose period to the end of double-blind treatment period.  
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Xyrem-naïve subjects were titrated on Xyrem over a period of up to 10 weeks. Xyrem doses during the 
titration period were administered in 2 equally divided doses at night-time 2.5 to 4 hours apart in Xyrem-
naive subjects. In Xyrem-naive subjects, the dosing schedule was initiated and titrated as follows in Table 
1: 

Table 1 – Pediatric dosing of Xyrem in grams (g) based on patient weight in kilograms (kg) 

Patient Weight Initial Nightly Dose Dose titration Max Nightly Dose 

< 30 kg ≤2g ≤ 1g/night/week 6g 

≥ 30 kg to < 45 kg ≤3g ≤ 1g/night/week 7.5g 

≥ 45 kg ≤ 4.5g ≤ 1.5g/night/week 9g 

 

Study 13-005 met its primary and key secondary efficacy endpoints and demonstrated the superiority of 
Xyrem over placebo in the frequency and severity of cataplexy attacks, EDS, and overall narcolepsy 
severity.  The efficacy results were as follows: 

 Primary Endpoint 
o Pediatric subjects on stable doses of Xyrem who were withdrawn from Xyrem treatment and 

randomized to placebo during the double-blind treatment period experienced a significant 
increase in weekly cataplexy attacks compared with subjects who were randomized to 
continue treatment with Xyrem (median: 12.71 vs 0.27, respectively; p < 0.0001).  

 Key Secondary Endpoints 
o Compared with subjects randomized to continue receiving Xyrem, subjects randomized to 

receive placebo during the double-blind treatment period experienced a statistically 
significant worsening in cataplexy severity, with mean change in CGIc scores for cataplexy 
severity in placebo at -1.5 vs. Xyrem at -0.4 (p = 0.0006).  

o Compared with subjects randomized to continue receiving Xyrem, subjects randomized to 
receive placebo during the double-blind treatment period experienced a statistically 
significant worsening of EDS, with median change in ESS (CHAD) scores of 3.0 in placebo vas 
0.0 in Xyrem (p = 0.0004).  

5 Risk Assessment and Safe-Use Conditions 
The safety database for the pediatric indication consists of the same 106 patients from study 13-005.  Of 
the 106 patients, 104 took study drug.  Overall, the AEs reported in pediatric patients with narcolepsy 
were similar to those observed in adults. No new safety concerns have been identified in the pediatric 
population. 

Across all treatment periods, 72.1% of subjects reported AEs in the safety population who took study drug 
(N = 104).  Most AEs were mild or moderate in severity, and 50% of subjects experienced AEs considered 
by the investigator to be related to study drug. The most common events (occurring at > 5% frequency) 
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determined to be AE reactions were enuresis (18%), nausea (17%), headache (16%), vomiting (16%), 
weight decreased (12%), decreased appetite (8%), and dizziness (6%).   

AEs of special interest, which were prespecified based on the known effects of Xyrem, occurred in 28.8% 
of subjects while receiving Xyrem across all treatment periods.  Table 2 details the AEs of special interest, 
and number of subjects who experienced them.  Five subjects experienced AEs leading to withdrawal from 
the study, which included events with tactile hallucination, suicidal ideation, decreased weight, sleep 
apnea, and affect lability.   

Table 2 – Adverse events of special interest in pediatric patients taking Xyrem 

AE of special interest Number of subjects  

Confusion 5  

Acute psychosis 1 (withdrew from study) 

Affect lability 1 (withdrew from study) 

Somnolence 9  

Respiratory depression 2 (central sleep apnea, 1 
withdrew from study) 

Depression/Suicidality 1 (withdrew from study) 

Anxiety  6  

Parasomnia 12  

Abuse or misuse of study drug 2 (terminated early due to 
treatment noncompliance) 

Weight loss 13 (1 withdrew from study) 

The events of suicidal ideation and acute psychosis were categorized as serious adverse events (SAEs)c .  
No deaths were reported in the pediatric development program. 

5.1 SUICIDAL IDEATION 
The Columbia Suicide Severity Rating Scale (C-SSRS) was administered at each contact with subjects during 
the study, and measured suicidal ideation or behavior.  Among subjects who took study drug, 2 subjects 
responded positively to the C-SSRS, indicating suicidal ideation or behavior was present in those subjects.  
In both subjects, the positive responses were associated with SAEs.  Subject was a 13-year old 
white male who responded positively to questions on non-suicidal self-injurious behavior after an SAE of 
acute psychosis was reported.  The event occurred during the dose titration period and led to study drug 

                                                           
c Any adverse drug experience occurring at any dose that results in any of the following outcomes: Death, a life-
threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a 
persistent or significant disability/incapacity, or a congenital anomaly/birth defect. Important medical events that 
may not result in death, be life-threatening, or require hospitalization may be considered a serious adverse drug 
experience when, based upon appropriate medical judgment, they may jeopardize the patient or subject and may 
require medical or surgical intervention to prevent one of the outcomes listed in this definition. 
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interruption; the subject later resumed treatment with Xyrem at a lower dose without recurrence of the 
event.  Subject  was a 14-year old white male who responded positively in response to questions 
on suicidal ideation in the C-SSRS at an early termination visit after the SAE of suicidal ideation was 
reported (the patient withdrew from the study due to the event).  Current labeling for Xyrem includes 
monitoring for emerging or increased depression and suicidality in section 5, (Warnings and Precautions), 
of the prescribing information (PI). 

5.2 ABUSE OR MISUSE OF STUDY DRUG 
No specific events categorized as Abuse or Misuse of Study Drug have been reported as of the data cutoff 
date of February 10, 2017in Study 13-005.  

6 Results of Review of Applicant Proposed REMS Modification 

6.1 GENERAL COMMENTS 

Overall, the proposed modifications to the Xyrem REMS are intended to incorporate pediatric patients and 
their caregivers into the existing operation.  The Applicant proposed numerous formatting and editorial 
changes, typographical corrections, and administrative changes throughout the REMS document, REMS 
materials, and REMS supporting document.  Among those modifications are: 
 

 Language inserted throughout the REMS materials  to incorporate the pediatric indication, as well 
as to add the caregiver as a stakeholder wherever the ‘patient’ is mentioned, and allow for 
caregiver attestation   

 Incorporation of caregiver-specific language in the Patient Counseling Checklist for the pharmacist 
to use when counseling caregivers on the risks and safe use of Xyrem  

 Language updated throughout REMS materials to align with the currently approved Xyrem label 
with regards to participation in hazardous activities 

 Updating the strength of Xyrem from ‘500 mg/ml’ to ‘0.5 g/ml’ consistently throughout materials 
to align with the labeling. 

 
Reviewer Comment: DRISK agrees with the proposed editorial changes and inclusion of the caregiver as a 
stakeholder throughout the REMS materials.   
   

6.2 REMS DOCUMENT 

In addition to the inclusion of the pediatric population and caregiver as a stakeholder in the REMS, the 
Applicant proposes: 

  
 

 Including in the first shipment of Xyrem a copy of the Patient Quick Start Guide (for adult 
patients) or the Brochure for Pediatric Patients and Their Caregivers (for pediatric patients) 
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 When a pediatric patient’s caregiver changes, counseling the new caregiver, by the Certified 
Pharmacy, on the serious risks and safe use of XYREM and acknowledging that he/she has asked 
any questions about XYREM before XYREM is dispensed and shipped 

Reviewer Comment: The content of the proposed additions to the REMS document is reasonable, however, 
additional changes to the language in the REMS document are required.  See section 8.1 for Agency 
proposed changes to the REMS document.   

6.3 REMS MATERIALS 

6.3.2 CERTIFIED PHARMACY TRAINING PROGRAM 

The Applicant proposes changes throughout this material to incorporate pediatric patients and their 
caregivers into the program.  The certified pharmacy is directed to ensure each pediatric patient has a 
caregiver on file prior to dispensing each prescription (page 9 and 14).  Also, the pharmacist is directed to 

 
.  Further, the Applicant has clarified the process for prescription renewals and 

refills, as well as the existing requirement to complete the Patient Counseling Checklist if a new 
medication or comorbid condition has been identified (page 14).  Additionally, the Applicant clarifies the 
process where the certified pharmacy completes the Patient Counseling Checklist for patients restarting 
treatment after a lapse in therapy exceeding 6 months (page 8 and 14).  With regard to prescriber 
enrollment, the Applicant has added pharmacy validation of the prescriber’s current NPI number (pages 8 
and 9).  Also, language has been added which allows for electronic prescribing of Xyrem refills and 
renewals, in alignment with current federal and state laws allowing controlled substances to be prescribed 
electronically (page 15).         

Reviewer Comment:  The statement on page 14  
  DRISK proposes starting the sentence as 

“Instruct the patient/caregiver to alert…” (see attached redlined document for details).  Detail on the 
assignment of a caregiver identification number should be provided under the enrollment and prescription 
processing sections on pages 8 and 9.  All other proposed modifications to this material are acceptable. 

6.3.2.1 PHARMACY KNOWLEDGE ASSESSMENT A AND B 
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The Applicant proposes making Pharmacy Knowledge Assessment A and B REMS appended materials, as 
they are currently housed in the REMS supporting document.       

Reviewer Comment:  Inclusion of the knowledge assessments as REMS appended materials is acceptable. 

6.3.3 PATIENT COUNSELING CHECKLIST 

The following changes to the Patient Counseling Checklist (PCC) are being proposed to accommodate the 
pediatric patient into the pharmacy workflow: 

 Requiring the PCC be completed when a “change of care responsibility” occurs (page 1) 
 Adding a field to record caregiver name and ID number (page 1) 
 Including counseling information specific to side effects in pediatric patients (page 3) 
 Adding a field to document when a change of care for a pediatric patient is the reason for the 

PCC, and that the patient/caregiver has had the opportunity to ask any any questions about 
Xyrem  

  
 

The Applicant has also provided detailed instructions on marking out confidential information on the 
prescription label prior to disposal (page 2).  Further, the PCC has been updated to align with approved 
language from the label on the restriction of partaking in hazardous activities while taking Xyrem (page 3).  

Reviewer Comment:   
 

 
 

 
  All 

additional modifications are acceptable.   

6.3.4 PATIENT ENROLLMENT FORM 

Updates to this material include providing the option to the prescriber to complete the form online via the 
REMS website. Additionally, the Applicant proposes to rearrage the order of the collection of stakeholder 
information, by placing the prescriber information on top.  Finally, the Applicant proposes including a field 
within the patient information box to include, for pediatric patients, the caregiver name, relationship to 
patient, and phone number.  

Reviewer Comment:  All proposed changes to the Patient Enrollment Form are acceptable.  

6.3.5 PATIENT QUICK START GUIDE 

On the cover of this material, the Applicant proposes removing the pictographs and text providing details 
on the contents of the Patient Quick Start Guide.  Further proposed modifications are detailed by page 
number below: 
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 Page 2 – Inclusion of text to direct pediatric patients and caregivers to refer to the Brochure for 
Pediatric Patients and Their Caregivers, rather than the Patient Quick Start Guide. 
 

 Page 3 – Addition of the underlined text to one of introductory paragraphs: 
o “Before you can receive your first shipment of XYREM, a pharmacist at the Certified 

Pharmacy will ask if your healthcare provider reviewed the XYREM REMS Program Patient 
Quick Start Guide with you and explain that you will receive this guide with your first 
shipment, and that all drug shipments will include the XYREM Medication Guide.  

 The pharmacist 
will also ask you about your medical history and other medications you may be taking, and 
give you advice on how to prepare and take your XYREM and how to store it safely.” 
 

 Page 4 – Changed safety messaging by adding underlined text and deleting strikethrough text: 
 

o “XYREM can cause serious side effects, including  
 trouble breathing 

while asleep, confusion, unusual or disturbing thoughts, depression, and passing out, even 
at recommended doses. Tell your healthcare provider if you have any of these problems 
while taking XYREM” 
 

 Page 11 – Instructions on how to prepare doses on pages 11-14 were changed to align with 
current language in the Instructions for Use (IFU). 
 

  – Language on the proper disposal of Xyrem and marking out of personal information on 
the prescription label has been updated by removing the strikethrough text and adding the 
underlined text: 
 

o  To properly dispose of XYREM, pour any unused XYREM 
down the sink or toilet drain. Mark out  all personal information on the prescription 
label, including the XYREM name, to make it unreadable  

before putting the empty bottle in the trash.” 

Reviewer Comment:  The safety messaging on page 4 should be restored to the original text.  Removal of 
the adverse events listed minimizes important risks patients should be educated about and should be 
reporting to their prescriber.  

 
  All  other proposed modifications to the Patient Quick Start Guide are acceptable.   

6.3.6 PRESCRIBER BROCHURE 

On the cover of this material, the Applicant proposes removing the pictographs.  Additional proposed 
modifications are detailed by page number below: 
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 Page 2 – Addition of the Brochure for Pediatric Patients and their Caregivers to list of REMS 
materials 

 Page 4 – Addition of pediatric adverse event data from clinical trials 
 Page 5 – Table of Contents – addition of heading for pediatric patient supplement   
 Page 6  

o Lists all methods by which a prescriber can enroll in the REMS, to increase stakeholder 
access, including a new option for online enrollment via the REMS website. 

o Added specific drug classes of concern (sedative hypnotics, other CNS depressants, or 
other potentially interacting agents) to the field for screening for concomitant 
medications  

 Page 7 – Enrollment  
o Added requirement to counsel caregiver for pediatric patients 
o Removed instructions to complete the Supplemental Patient Authorization Form – a non-

REMS material 
 Page 8 – Prescribing Requirements 

o Modified language regarding use of the Prescription Form from: 
 

 
 

 
to: 
“Write prescriptions using the XYREM REMS Program Prescription Form (general 
prescription forms will not be accepted) for initial prescriptions and for patients who are 
reinitiating XYREM after a lapse in therapy of 6 months or longer. The prescription form 
may also be used for refills and renewals.” 
 

o Addition of language to direct the prescriber to “indicate the presence of comorbid 
conditions” on the Prescription Form. 

 Page 9 – Refills 
o Modified language regarding refill procedures from: 

 
 
 

  

to: 

“Prescription refills and renewals may be conveyed by phone, fax, mail, or electronically. The 
Certified Pharmacy with the XYREM REMS Program will send you a XYREM REMS Program 
Prescription Form upon your request. The prescription form is also available online at 
XYREMREMS.com. Prescription refills and renewals must be documented in the XYREM REMS 
Program Central Database”      
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o Added language to remind prescribers if they are accessing the Prescription Form online, it 
must be printed and signed prior to faxing/mailing it in 

o Added language to allow electronic transmission of refill prescriptions 
 Page 10 – Pharmacy responsibilities – Added language to describe pharmacy responsibilities for 

review of concomitant medications, and subsequent consultation with prescriber if needed 
 Page 14 – Use in Specific Populations  

o Updated language on pregnancy, labor and delivery, and lactation based on information in 
sections 8.1 and 8.2 in the current label, and removed outdated information 

o Updated pediatric use section to include summary of pediatric efficacy and safety from 
section 8.4 in proposed label 

 Page 18 - 20 – Addition  to provide 
information specific to pediatric prescribing, education, and counseling, in addition to previously 
detailed operation of the Xyrem REMS.  Provides detail on the of process of  

 weight-based dosing regimen for pediatric patients, and specific instructions for 
pediatric administration of Xyrem    

   

Reviewer Comment:   
 

 
 

 
 

 
 

 
All other proposed changes are acceptable. 

6.3.7 PRESCRIBER ENROLLMENT FORM 

This material has been updated to include a listing of all options available for completion and submission 
of the form, including the option for online enrollment via the REMS website. 

Reviewer Comment:  All proposed changes to the Prescriber Enrollment Form acceptable. 

6.3.8 PRESCRIPTION FORM 

The Prescription Form has been modified to add fields for the pediatric population, including patient 
weight, and including the caregiver in the prescriber verification field and attestations.  Additionally, 
website information to access and print the Prescription Form online has been added, to increase 
stakeholder access. 

Reviewer Comment:  
 

  However it is currently available on the publicly accessible REMS@FDA website, therefore 
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adding accessibility to the form via the REMS website is acceptable.  All proposed changes to the 
Prescription Form are acceptable. 

6.3.9 RISK MANAGEMENT REPORT FORM 

All proposed modifications to the Risk Management Report (RMR) Form are editorial, including using the 
RMR abbreviation in place of ‘Risk Management Report’ in several places.  

Reviewer Comment: The proposed changes to the Risk Management Report Form are acceptable.   

6.3.11 BROCHURE FOR PEDIATRIC PATIENTS AND THEIR CAREGIVERS 
The applicant proposes adding the Brochure for Pediatric Patients and Their Caregiver to meet the 
informational requirement for the new stakeholder group in the REMS.  The brochure mirrors the content 
of the Patient Quick Start Guide for the first 19 pages, and explains the role of the caregiver in ensuring 
that safe use conditions are maintained when Xyrem has been prescribed to a pediatric patient.  Pages 20-
23 of the brochure provide information directed towards the pediatric patient, explaining proper use of 
Xyrem, as well as communicating risks in a method appropriate for a pediatric patient. The remainder of 
the brochure provides guidance to the caregiver on the safe use of Xyrem, including transitioning a 
pediatric patient to being able to carry out safe use of Xyrem independently, filling prescriptions, 
insurance coverage, contact information,  The certified pharmacy 
will ensure that this brochure, instead of the Patient Quick Start Guide, is included in the first Xyrem 
shipment for all newly enrolled pediatric patients.  

Reviewer Comment:  The addition of the Brochure for Pediatric Patients and Their Caregiver to the REMS 
Materials is acceptable.  It provides education for the new stakeholder group and fulfills the informational 
portion of the REMS goal.   

 
 

 
        

6.3.12 WEBSITE SCREENSHOTS 
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Changes to the website are largely editorial in nature and include changing titles for navigation (from 
 to “Resources and Materials”, and  

 to “Prescriber Enrollment”).  The phone number to contact the REMS program has been 
added to the bottom of all webpages. Bulleted lists of hyperlinked REMS materials for prescribers and 
patients have been changed to buttons that can be clicked on to navigate to the corresponding material.  
The website also adds functionality that allows for the prescriber to enroll themselves or a patient online,  
instead of only navigating to a pdf which may be filled out, then subsequently faxed or mailed in.  
Additionally, when a stakeholder navigates to “Resources and Materials”, two separate radio buttons are 
available to allow navigation to materials for adult patients or materials for caregivers of pediatric 
patients.   

Reviewer Comment:  The Applicant stated that the Prescription Form is currently accessible via the 
REMS@FDA website, and want to make it available on the Xyrem REMS Website. DRISK agrees with this 
availability.   

  All 
other proposed modifications to the REMS Website are acceptable. 

6.4 REMS SUPPORTING DOCUMENT AND ASSESSMENT PLAN 

Supporting Document 

The Applicant has added language related to use in pediatric patients, including clinical trial information.  
Jazz has also added language regarding the proposal to allow the Xyrem REMS prescription form to be 
available via the REMS Program website.  Additionally, the supporting document includes detail on the 
newly proposed REMS materials: the Brochure for Pediatric Patients and Their Caregivers, Pharmacy 
Knowledge Assessment A/B,     
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7 Agency Proposed REMS Modifications 

7.1 REMS DOCUMENT 

The REMS document should be updated to conform to Agency current thinking as outlined via the REMS 
document template included in the Format and Content of a REMS Document Guidance for Industry 
released in October 2017 and available at 
https://www.fda.gov/downloads/Drugs/.../Guidances/UCM184128.pdf.  DRISK has drafted a proposed 
REMS document using the new draft guidance.  The REMS document is currently undergoing final internal 
clearance. 

Reviewer Comment:  The draft updated REMS document should be sent to the Applicant.     

8 Conclusion and Recommendations 
DRISK finds the proposed REMS modification for Xyrem, which includes changes to the REMS document, 
appended materials, and the supporting document, as submitted on April 27, 2018, not acceptable.  We 
recommend that the comments in Section 9 be sent to Jazz in an Information Request and that the 
Applicant is instructed to submit a complete REMS amendment within 10 business days that addresses 
these comments.  

9 Comments to the Applicant 
The following comments and attached draft REMS Document, REMS materials and supporting document 
are based on the Agency’s ongoing review of the proposed Risk Evaluation and Mitigation Strategy (REMS) 
modification submitted as part of NDA 021196/S-030.  Submit a REMS amendment within 10 business 
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days that addresses these comments. Your amendment should include a complete REMS proposal (REMS 
Document, all appended materials, and REMS supporting document) submitted as separate documents in 
the same submission; include a Word tracked changes version, a Word clean version, and a .pdf version of 
the REMS Document, all appended materials and supporting document.   

1. General Comments 

 
 This 

program has patient directed materials that are focused on the REMS associated risks,  
 

      

  
2. REMS Document 

We have attached a draft version of the updated REMS document to align with current Agency 
thinking on the formatting of REMS documents as outlined in the Format and Content of a REMS 
Document Guidance for Industry, released in October 2017.  It is the Agency’s intent that the 
newly formatted REMS document reflect your current operations of the REMS.   
 

3. REMS Materials 

The following REMS Materials have been reviewed.  In addition to the below comments, see the 
attached redlined documents: 

a. Certified Pharmacy Training Program 
The statement on page 14  

  Start the sentence as “Instruct 
the patient/caregiver…”     

  All 
other proposed modifications to this material are acceptable. 
 

b. Pharmacy Knowledge Assessment A and B 
Inclusion of these materials as appended REMS materials is acceptable. 
 

 
d. Patient Enrollment Form 

All proposed changes to the Patient Enrollment Form are acceptable. 
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e. Patient Quick Start Guide 

 
 
 
 

  All other proposed modifications to 
the Patient Quick Start Guide are acceptable.   
 

f. Prescriber Brochure 
 

 
 

 
 

   
 

 
 

 The full content of this Brochure is 
still under review; further comment will be provided at a later date.. 
 

g. Prescriber Enrollment Form 
All proposed modifications to this form are acceptable. 
 

h. Prescription Form 
All proposed modifications to this form are acceptable. 
 

i. Risk Management Report Form 
All proposed modifications to this form are acceptable. 

k. Brochure for Pediatric Patients and their Caregivers 

The addition of the Brochure for Pediatric Patients and Their Caregivers as an appended 
REMS Material is acceptable.   
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l. REMS Website Screenshots 
DRISK finds it acceptable to add the Prescription Form to the materials accessible from the 
Xyrem REMS website.   

 
  All other proposed modifications to the REMS 

Website are acceptable. 

 

4. REMS supporting document 

The supporting document should remove all reference to the  and the  
as an element of the REMS as DRISK does not agree with inclusion of the  in 

the REMS, and the  will be removed from the REMS and maintained as part of 
labeling.  Additional information is required regarding your current procedures for refills of Xyrem.  

 
 

 
 

 
 
 

 Additionally, 
the supporting document continues to undergo review; further comment will be provided at a 
later date. 
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10.2 APPENDED MATERIALS 
Xyrem REMS Document 

Certified Pharmacy Training Program 

Patient Counseling Checklist 

Patient Quick Start Guide 

Prescriber Brochure 

Brochure for Pediatric Patients and Their Caregivers 

REMS Website Screenshots 
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                                      Executive Summary
Recommendation
I recommend that this application be approved.

Proposed Indications
The proposed indications for Xyrem®, as stated by the sponsor in the original submission 
of this application, are as follows:

“Xyrem (sodium oxybate) oral solution is indicated for the treatment of cataplexy in 
narcolepsy 

“Xyrem (sodium oxybate) oral solution is indicated for the treatment of  

Currently Approved Indications
The currently approved indications for Xyrem® are as follows:

“Xyrem (sodium oxybate) oral solution is indicated for the treatment of cataplexy in 
narcolepsy.”

“Xyrem (sodium oxybate) oral solution is indicated for the treatment of excessive 
daytime sleepiness in narcolepsy.”

Background To Application
This Supplemental New Drug Application (sNDA), a pediatric efficacy supplement, seeks 
to expand the approved indication for Xyrem® (sodium oxybate) to include the treatment 
of children. A priority review of this supplement has been requested and granted. This 
application is accompanied by a Pediatric Exclusivity Request.

The clinical data subsumed under this application have been submitted in response to a 
pediatric Written Request from the Agency initially issued on March 10, 2014, and 
subsequently modified; the Request was finalized on April 25, 2017. 

Xyrem® (sodium oxybate oral solution [500 mg/mL]) is currently approved in this country 
for the treatment of cataplexy and excessive daytime in narcolepsy. Xyrem® was initially 
approved for marketing in the United States on July 17, 2002. The original approval of 
Xyrem® was under the Subpart H (21 CFR 314.520) regulations, which have remained 
applicable to this product. Xyrem® was originally approved for marketing under a 
restricted distribution program. A formal Risk Evaluation and Mitigation Strategy (REMS) 
for Xyrem® was approved on February 27, 2015.

Most of the new clinical data that are submitted with this application are derived from the 
results of Study 13-005, a clinical study conducted in response to the pediatric Written 
Request.
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Summary of Main Clinical Findings
Study 13-005 is the main clinical study supporting this sNDA. Key aspects of this 
study are summarized below.

Study Design And Significant Amendments
Protocol 13-005 had the following main features:

The primary objectives of the study were to evaluate the efficacy and safety of 
Xyrem® in the treatment of pediatric patients (aged 7 to 17 years) who have 
narcolepsy with cataplexy

This study had a number of consecutive segments, of which the main randomized, 
double-blind, placebo-controlled, parallel-arm withdrawal segment was to be the 
component of the study directed at evaluating the efficacy of Xyrem® in the treatment 
of cataplexy associated with narcolepsy in children.

About 100 patients aged 7 to 16 years at study entry were to be enrolled. They would 
be either Xyrem®-naïve or taking a stable dose of Xyrem® (and a stable dose of 
stimulants for narcolepsy, if applicable) for at least 2 months prior to study entry. 
Other key inclusion criteria were as follows: primary diagnosis of narcolepsy with 
cataplexy meeting International Classification of Sleep Disorders (ICSD)-2 criteria or 
ICSD-3 criteria, whichever was in effect at the time of the study; positive for the HLA 
DQB1:0602 haplotype; and history of at least 14 cataplexy attacks in a typical 2-
week period and clinically significant symptoms of excessive daytime sleepiness 
prior to beginning any narcolepsy treatment.

Throughout the study, all nightly doses of Xyrem® and placebo were to be 
administered in 2 divided doses, administered 2.5 to 4 hours apart. The starting and 
maximum doses of Xyrem® as well as the Xyrem® titration regimen (if required) were 
to be determined based on body weight stratum.

The consecutive segments of this study were as follows:

o A screening period lasting up to 30 days.

o A 3 to 10 week open-label titration period lasting 3 to 10 weeks for patients 
who were Xyrem®-naïve at study entry.

o An open-label stable-dose period lasting 2 to 3 weeks. During this phase, a 
subset of about 24 patients (completers) who were taking a stable dose of 
Xyrem® at study entry were to participate in an open-label evaluation of the 
pharmacokinetics of Xyrem®.

o A double-blind, placebo-controlled withdrawal phase lasting 2 weeks during 
which period patients were randomized 1:1 to treatment either with Xyrem® in 
the stable dose established during the preceding 2 weeks or placebo.

o An open-label safety component which allowed for a total exposure to 
Xyrem® of up to 1 year.

Reference ID: 4341058



Ranjit B. Mani, MD, HFD-120 Medical Review Page 4 of 100
NDA 21196 (S-030), Xyrem , Jazz Pharmaceuticals, Inc. 10/26/18

The primary efficacy parameter was the change in weekly number of cataplexy 
attacks during the 2 weeks of the double-blind period, compared with the last 2 
weeks of the stable-dose period.

Key secondary efficacy parameters were the following:

Clinical Global Impression of Change for cataplexy severity, comparing the 
end of the double-blind period with the end of the stable-dose period.

Change in the modified Epworth Sleepiness Scale (modified for children and 
adolescents) score from the end of the stable-dose period to the end of the 
double-blind period.

Other secondary efficacy parameters were the following 

Clinical Global Impression of Change for narcolepsy severity overall 
comparing the end of the double-blind period with the end of the stable-dose 
period.

Change in quality of life (based on the Short Form-10) from the end of the 
stable-dose period to the end of the double-blind period.

Safety monitoring was to comprise assessment of the following during the course 
of the study: adverse events, vital signs, height, weight, physical examinations, 12-
lead electrocardiograms, polysomnographic parameters (including measures of 
respiration), safety laboratory tests, assessments of growth and precocious puberty 
(including growth hormone levels), Columbia-Suicide Severity Rating Scale, 
Children’s Depression Inventory 2nd Edition Self-Report Short Version, and 
Multidimensional Anxiety Scale for Children 10-item Anxiety Index. 

Plasma concentrations of sodium oxybate were measured in the subset of patients 
participating in the pharmacokinetic analysis, and various pharmacokinetic 
parameters derived from those data and analyzed further.

A tiered analysis of the efficacy parameters was conducted beginning with the 
primary efficacy parameter followed by the two key secondary efficacy parameters 
(with the Clinical Global Impression of Change in cataplexy severity analyzed first 
and the change in modified Epworth Sleepiness Scale score analyzed later), and 
finally the two other secondary efficacy parameters in the same order as stated 
above.

A pre-specified interim efficacy analysis (on the primary efficacy endpoint) for this 
protocol that was conducted after 35 subjects completed or discontinued early from the 
double-blind treatment period led to the Data Safety Monitoring Board for Study 13-005
concluding that Xyrem had demonstrated efficacy in the treatment of cataplexy (it had 
demonstrated that Xyrem was superior to placebo in the treatment of cataplexy at a p-

-blind segment of Study 13-
005 be discontinued, while the open-label extension (including pharmacokinetic 
evaluation) continue. The Data Safety Monitoring Board for Study 13-005 also 
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recommended that patients continue to be enrolled in the open-label pharmacokinetic 
segment.

The pediatric Written Request under which Study 13-005 was first conducted was 
amended after the pre-specified interim analysis led to a protocol amendment. The study 
protocol was also amended to allow for the duration of the open-label safety component 
to be further extended so that the total duration of Xyrem® treatment for an individual 
patient could extend up to 3 years; the part of the study originally proposed was then 
referred to as Part 1 with the newly-proposed extension as Part 2.

Study Results
Study 13-005 was conducted in a manner consistent with the study protocol.

A total of 106 patients were enrolled in this study of whom 104 appear to have received 
study drug. 99 patients entered the stable-dose period, with 96 of those patients 
completing that period. Of the 96 patients who completed the stable-dose period, 63 
patients participated in the randomized, double-blind, withdrawal phase of the study, 
whereas the remaining 33 patients continued to take open-label Xyrem. 95 patients then 
entered the open-label safety period of the study. As of the cut-off date for the 120-day 
safety update, 85 patients had completed Part 1 of the study and 44 patients had 
entered Part 2.

During the randomized, double-blind, withdrawal phase, 31 patients were assigned to 
Xyrem® (30 patients completed that phase) and 32 patients were assigned to placebo 
(all 32 patients completed that phase).

The primary efficacy analysis (based on an analysis of covariance) indicated that the 
mean change from baseline over the two -week randomized withdrawal period in the 
weekly number of cataplexy attacks was 17.37 for the placebo group and 2.52 for the 
group that continued to take Xyrem® (this change was an increase in cataplexy 
frequency). This difference was statistically significant (p < 0.0001). Statistically 
significant treatment differences favoring Xyrem® over placebo were seen on the two key 
secondary efficacy parameters analyzed in the prespecified sequence, the Clinical 
Global Impression of Change for Cataplexy Severity (p = 0.0006) and the change from 
baseline in modified Epworth Sleepiness Scale score (p = 0.0001).

The adverse event profile of Xyrem® seen in this study was not substantially different 
from that seen in adults. The other safety outcomes did not reveal any data of concern. 
Safety data for this study that was submitted with the 120-Day Safety Update was not 
substantially different from that submitted with the original IND for Xyrem®.

The pharmacokinetic completer population consisted of 29 patients, of whom 11 were 
aged 7 to 11 years, and 18 were aged 12 to 17 years. These data revealed a 
pharmacokinetic profile for Xyrem® in children that was similar to that seen in adults. A 
dose-proportionality assessment indicated that while the Cmax was dose-proportional, the 
AUC0-4 was supra-dose-proportional.
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Additional Clinical Findings
Additional safety data for children administered Xyrem® was provided from two sources: 
postmarketing safety data for Xyrem® comprising data collected since the original 
approval for Xyrem®; and the published medical literature. The data available indicate a 
safety profile that is broadly similar to that seen in adults.

Proposed Changes To Labeling
These are described in more detail in the body of this review.

Additional Comments 
Study 13-005 has been conducted in accordance with the terms of the pediatric Written 
Request finalized on April 25, 2017.

The reviews by a number of other Agency staff are also summarized in the body of this 
review.

Conclusion
This Supplemental New Drug Application has provided sufficient data to support the 
approval of Xyrem® for the treatment of cataplexy and excessive daytime sleepiness  
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1. Background
This Supplemental New Drug Application (sNDA), a pediatric efficacy 
supplement, seeks to expand the approved indication for Xyrem® (sodium 
oxybate) to include the treatment of children.

This sNDA is also accompanied by a Pediatric Exclusivity Request. A priority 
review of this supplement has been requested and granted.

Xyrem® (sodium oxybate oral solution [500 mg/mL]) is currently approved in this 
country for the treatment of cataplexy and excessive daytime in narcolepsy. 
Xyrem® was originally approved by the Agency on July 17, 2002, for the 
treatment of cataplexy in narcolepsy, under NDA 21196. A supplemental NDA 
(an efficacy supplement; S-005) proposing an expansion of the originally 
approved claim was approved on November 18, 2005; the approved expanded 
indication was (and still is) as follows: “The treatment of excessive daytime 
sleepiness and cataplexy in patients with narcolepsy.” Xyrem® was originally 
approved under the Subpart H (21 CFR 314.520) regulations, which have
remained applicable to this product. Xyrem® was originally approved for 
marketing under a restricted distribution program. A formal Risk Evaluation and 
Mitigation Strategy (REMS) for Xyrem® was approved on February 27, 2015.

The development of Xyrem® as a treatment for cataplexy in children (i.e., children 
and adolescents, aged 7 to 17 years) was conducted in response to a pediatric 
Written Request, initially issued by the Agency on March 10, 2014. After the 
results of an interim (efficacy) analysis of the double-blind segment of the main 
study (Study 13-005) conducted under that Written Request became available, 
an amended Pediatric Written Request was issued by the Agency on February 
24, 2017; a few corrections were made to the amended Written Request in a final 
document issued by the Agency on April 25, 2017.  

The clinical data included in this application are largely derived from Study 13-
005.

There have been many communications between the Agency and sponsor 
regarding the development of Xyrem® for use in children, culminating in a Pre-
sNDA meeting held on September 6, 2017.

Xyrem® has been investigated for the treatment of cataplexy and excessive 
daytime sleepiness in narcolepsy in children under IND 49641.

2. Contents Of Submission
This sNDA submission has two main components.
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The original sNDA submission of April 27, 2018, which has been provided 
in standard electronic Common Technical Document format. This 
component has five main sections, enumerated and headed as follows:

Module 1: Regional.
Module 2: Common Technical Document summaries.
Module 3. Quality.
Module 4. Nonclinical study reports.
Module 5. Clinical study reports.

A 120-Day Clinical Safety Update submitted on August 23, 2018, which 
has also been provided in standard electronic Common Technical 
Document format. This component thus has three main sections, 
enumerated and headed as follows:

Module 1: Regional.
Module 2: Common Technical Document summaries.
Module 5. Clinical study reports.

Since the original submission of this sNDA, there have a number of additional 
communications such as, but not limited to, information requests and responses 
to those requests from the sponsor. 

3. Contents Of Review
The contents of this submission have been reviewed under the following main 
headings and in the same order as below.

Final text of pediatric Written Request.
Pre-sNDA meeting.
Outline of main clinical study (Study 13-005) supporting current application.
120-Day Safety Update.
Additional safety data supporting current application.
Review of proposed Prescribing Information and related documents.
Summary of statistical review.
Summary of nonclinical review.
Summary of clinical pharmacology review.
Summary of chemistry review.
Summary of Office of Surveillance and Epidemiology reviews.
Summary of Office of Prescription Drug Promotion (OPDP) reviews
Controlled Substances Staff review.
Financial disclosure information.
Site inspection report.
Fulfilment of terms of pediatric Written Request.
Overall conclusion.
Recommendation.
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Note that the following are subsumed under this review: primary clinical review, 
and team leader and cross-disciplinary team leader summary.

4. Final Text Of Pediatric Written Request
The following is the full text of the Amended Written Request that was sent to the 
sponsor on April 25, 2017. The text is copied verbatim from the letter but has 
been re-formatted. 

Please refer to your correspondence dated October 25, 2016, requesting changes to FDA’s March 10, 
2014 Written Request for pediatric studies for Xyrem (sodium oxybate) oral solution. 
 
We have reviewed your proposed changes and are amending the below-listed sections of the Written 
Request.  All other terms stated in our Written Request issued on March 10, 2014 remain the same.  (Text 
added is underlined.  Text deleted is strikethrough.)   
 
BACKGROUND: 
 
This Written Request has been amended as a result of an interim analysis of Study 1, described below. 
The independent Data Safety Monitoring Board conducted a prospectively planned analysis after 35 
patients had either completed or discontinued the double-blind segment of that study.  The Board 
reached the conclusion that there were adequate data to support the efficacy of Xyrem in the treatment 
of cataplexy in children and adolescents aged 7 to 17 years.  They recommended: that the double-blind 
segment of the study be discontinued; that the open-label safety segment of that study be continued; and 
that patients continue to be enrolled in the open-label pharmacokinetic segment of the study.   
 
This study plan investigates the potential use of sodium oxybate oral solution in the treatment of 
cataplexy in narcolepsy in children and adolescents aged 7 to 17 years. 
 
Narcolepsy is a lifelong neurological disease estimated to be prevalent in 0.02% of adults worldwide, and 
in about 1 in 2000 individuals in the United States. The cardinal symptoms of narcolepsy are excessive 
daytime sleepiness, cataplexy, sleep-related hallucinations, sleep paralysis, and disrupted nighttime sleep. 
The age of onset of narcolepsy ranges from early childhood to middle age, with a large peak around age 
15: thus the first symptoms of narcolepsy commonly manifest during childhood and adolescence. 
 
Cataplexy is a symptom specific to narcolepsy and is characterized by a sudden loss of skeletal muscle 
tone often triggered by strong emotions such as laughter. The loss of muscle tone in cataplexy may be 
confined to a limited group of muscles or be more generalized. Localized forms of cataplexy may manifest 
with symptoms such as head or jaw dropping, buckling of the knees, and slurred speech. Generalized 
cataplexy with a loss of tone in all voluntary muscles can result in falls. The duration of individual attacks 
of cataplexy can vary from a second to several minutes. The frequency of attacks of cataplexy can vary 
from as little as one episode per year to several episodes per day, with attacks occasionally being 
continual for several hours at a time. Consciousness is fully preserved during attacks of cataplexy. The 
prevalence of cataplexy in the United States has been estimated to range from 0.05% to 0.067%. Like 
other symptoms of narcolepsy, cataplexy commonly begins during childhood and adolescence. 
 
As is the case with adults, the symptoms of narcolepsy, including cataplexy, are frequently disruptive of 
the lives of children and adolescents, both at school and elsewhere. Among several consequences of 
narcolepsy in that population are impaired academic performance, injury, and emotional disturbances. 
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Sodium oxybate is the only drug approved for the treatment of cataplexy in narcolepsy. The approval of 
sodium oxybate for the treatment of cataplexy in narcolepsy is based on studies conducted entirely in 
adults, as is the approval of that drug for the treatment of excessive daytime sleepiness in narcolepsy. 
While other drugs such as tricyclics and selective serotonin reuptake inhibitors are used in both adults and 
children to treat cataplexy, their use for that indication is not evidence-based. Stimulant drugs such as 
methylphenidate and dextroamphetamine, while prescribed for the treatment of the excessive daytime 
sleepiness of narcolepsy even in children, are not approved for use in that population and are not known 
to be effective in cataplexy. 
 
Section 8.4 of the current Prescribing Information for sodium oxybate states the following: “Safety and 
effectiveness in pediatric patients has not been established.” There are also no published randomized, 
controlled trials of sodium oxybate in pediatric patients. Despite similarities in the symptoms of 
narcolepsy between children and adults, we do not believe that sodium oxybate can be assumed to have 
efficacy in children and adolescents based on the extrapolation of efficacy data from adults. There are, 
however, post-marketing safety data available for about 1500 pediatric patients who were prescribed 
sodium oxybate off-label. 
 
For the above reasons, the potential use of sodium oxybate as a treatment for cataplexy in narcolepsy in 
children and adolescents aged 7 to 17 years should be clinically investigated. Narcolepsy is less frequent in 
children less than 7 years old and has not been reported to occur in neonates; thus, the potential use of 
sodium oxybate in those populations does not warrant further investigation. 
 
To obtain needed pediatric information on sodium oxybate the Food and Drug Administration (FDA) is 
hereby making a formal Written Request, pursuant to Section 505A of the Federal Food, Drug, and 
Cosmetic Act (the Act), as amended by the Food and Drug Administration Amendments Act of 2007, that 
you submit information from the studies described below. 
 

Nonclinical study: 
 
Based on review of the available nonclinical toxicology data, the following study must be conducted, but 
may be conducted concurrently with the clinical study in pediatric patients further described below: 
 
A juvenile animal toxicology study in rats. 
 
This study must utilize animals of an age range and stage(s) of development that are comparable to the 
intended human population, and the animals must be exposed to the drug for a period that will cover the 
intended length of treatment in the pediatric population. In addition to the usual toxicological 
parameters, this study must evaluate effects on growth (including bone growth parameters), reproductive 
development, and neurological and neurobehavioral development. Reproductive performance must be 
evaluated following cessation of treatment, after a washout period of appropriate duration (based on 
half-life). In assessing neurobehavioral development, the effects must be evaluated during treatment and 
after an appropriate washout period following the cessation of treatment (to evaluate potential long-term 
effects). To avoid the confounding effect of repeated neurobehavioral testing, separate groups of animals 
must be used at the two assessment times. However, to avoid unnecessary use of animals, the same 
group of animals may be used to evaluate neurobehavioral effects during treatment and the effects on 
reproductive parameters. The neurobehavioral tests must assess sensory function, motor function, and 
learning and memory. The neuropathological evaluation must include examination of all major brain 
regions and cellular elements, with particular attention to alterations indicative of developmental insult. 
 
We recommend that dose selection for the pivotal study be based on a preliminary dose-range finding 
study in juvenile animals, and that a final protocol for the pivotal nonclinical study be submitted to the 
Division for comment prior to study initiation. 
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Clinical study: 
 
Study 1: A double-blind, placebo-controlled, randomized withdrawal, multicenter study of the efficacy and 
safety of sodium oxybate, combined with an open-label evaluation of the pharmacokinetics of sodium 
oxybate, and an open-label safety evaluation with combined time of sodium oxybate treatment of at least 
one year in pediatric patients who have narcolepsy with cataplexy.  
 
The efficacy of sodium oxybate in pediatric patients aged 7 to 17 years cannot be extrapolated and will be 
determined by the studies outlined in this Written Request. 
 

Objectives of the study: 
 
  to evaluate the efficacy of sodium oxybate in the treatment of cataplexy in narcolepsy in 
pediatric patients aged 7 to 17 years 
  to evaluate the safety of sodium oxybate in the treatment of cataplexy in pediatric 
patients, aged 7 to 17 years, for at least one year.  
  to characterize the pharmacokinetics of sodium oxybate given as two doses to children 
and adolescents, aged 7 to 17 years, who have narcolepsy with cataplexy.  
  to compare the pharmacokinetics and dose-proportionality of sodium oxybate in two 
pediatric age group distributions (7-11 years and 12-17 years), and to further compare those data with 
corresponding historic data for sodium oxybate in adults. 
 

Patients to be Studied: 
 

 Age group in which study will be performed: Patients aged 7 to 17 years. 
 

 Number of patients to be studied: At least 100 patients should be enrolled in the study as a 
whole. At least 8 patients from the 7-11 year age group distribution and 10 patients from the 12-17 year 
age group distribution should be enrolled in the subset of subjects in whom pharmacokinetic analyses are 
to be performed. 
 
Representation of Ethnic and Racial Minorities: The studies must take into account adequate (e.g., 
proportionate to disease population) representation of children of ethnic and racial minorities. If you are 
not able to enroll an adequate number of these patients, provide a description of your efforts to do so 
and an explanation for why they were unsuccessful. 
 

Study endpoints: 
 
  Efficacy Endpoints: The primary efficacy endpoint will be the change in the weekly 
number of cataplexy attacks during the 2 weeks of double-blind treatment as compared with the weekly 
number of cataplexy attacks during the 2-week (stable-dose) period immediately preceding the double-
blind treatment period. 
 
A key secondary efficacy endpoint must be the Clinical Global Impression of Change in cataplexy severity 
comparing the end of the double-blind period with the end of the stable- dose period. 
 
Measures of compliance must include measurement of the volume of sodium oxybate remaining at each 
study visit in each bottle in which that product is dispensed. 
 
  Pharmacokinetic Endpoints: The following pharmacokinetic parameters for sodium 
oxybate must be evaluated in a subset of patients who are already taking sodium oxybate at a stable 
dose: AUC0-4, Cmax, and tmax following the first dose; and peak concentration and C4h after the second 
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dose. Those pharmacokinetic parameters and the dose-proportionality of sodium oxybate in each of the 
two pediatric age group distributions (7-11 years and 12-17 years) must be assessed and compared with 
the corresponding historic data in adults. 
 
  Safety Endpoints: Safety outcomes must include an evaluation of adverse events, vital 
signs, physical examinations, weight, height, 12-lead electrocardiogram, hematology, clinical chemistry, 
urinalysis, polysomnographic measures (including measures of respiration), assessments of growth and 
precocious puberty (including measurement of growth hormone), serum pregnancy tests (if appropriate), 
Columbia-Suicide Severity Rating Scale score, Children’s Depression Inventory score, and 
Multidimensional Anxiety Scale score. 
 
A review of adverse events must be performed at every study visit. Vital signs, height, and weight should 
also be checked at every study visit using standardized methods. Other assessments should be performed 
at clinically appropriate intervals, again using standardized methods. 
 
While all adverse events must be reported, patients must be actively monitored for the following adverse 
events: confusion, somnolence and more pronounced levels of depressed consciousness; respiratory 
depression; depressed mood and suicidality; anxiety; sleepwalking and other parasomnias; abuse and 
misuse of sodium oxybate; and weight loss. 
 
A Data Monitoring Committee must be included because of the known safety concerns with sodium 
oxybate that are listed below. Please refer to the Agency Guidance document entitled “Establishment and 
Operation of Clinical Trial Data Monitoring Committees” which is available at the following link. 
 
http://www.fda.gov/downloads/RegulatoryInformation/Guidances/ucm127073.pdf 
 

Known Drug Safety concerns and monitoring: 
 
Known safety concerns with sodium oxybate include central nervous system depression, respiratory 
depression, confusion, depressed mood and suicidality, anxiety, parasomnias such as sleepwalking, and 
abuse and misuse of that drug. The current Prescribing Information for sodium oxybate especially warns 
of the risk of respiratory and central nervous system depression, and misuse and abuse of that product. 
Accordingly, patients should be actively monitored for those adverse events. The use of sodium oxybate is 
contraindicated in combination with sedative hypnotics or alcohol and in individuals with succinic 
semialdehyde dehydrogenase deficiency. Sodium oxybate is a Schedule III controlled substance and 
sodium oxybate is available only through a restricted distribution program because of the risks of central 
nervous system depression, abuse, and misuse. 
 

 Extraordinary results: 
 
In the course of conducting these studies, you may discover evidence to indicate that there are 
unexpected safety concerns, unexpected findings of benefit in a smaller sample size, or other unexpected 
results. In the event of such findings, there may be a need to deviate from the requirements of this 
Written Request. If you believe this is the case, you must contact the Agency to seek an amendment.  It is 
solely within the Agency’s discretion to decide whether it is appropriate to issue an amendment. 
 

Drug information: 
 

dosage form: liquid 
 route of administration: oral 
regimen: nightly in two divided doses 
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Use an age-appropriate formulation in the study(ies) described above. If an age-appropriate formulation 
is not currently available, you must develop and test an age-appropriate formulation and, if it is found 
safe and effective in the studied pediatric population(s), you must seek marketing approval for that age-
appropriate formulation. 
 
In accordance with section 505A(e)(2), if 
1)  you develop an age-appropriate formulation that is found to be safe and effective in the pediatric 
population(s) studied (i.e., receives approval); 
2)  the Agency grants pediatric exclusivity, including publishing the exclusivity determination notice 
required under section 505A(e)(1) of the Act; and 
3)  you have not marketed the formulation within one year after the Agency publishes such notice,  
the Agency will publish a second notice indicating you have not marketed the new pediatric formulation. 
 
If you demonstrate that reasonable attempts to develop a commercially marketable formulation have 
failed, you must develop and test an age-appropriate formulation that can be compounded by a licensed 
pharmacist, in a licensed pharmacy, from commercially available ingredients. Under these circumstances, 
you must provide the Agency with documentation of your attempts to develop such a formulation and 
the reasons such attempts failed. If we agree that you have valid reasons for not developing a 
commercially marketable, age-appropriate formulation, then you must submit instructions for 
compounding an age-appropriate formulation from commercially available ingredients that are 
acceptable to the Agency. If you conduct the requested studies using a compounded formulation, the 
following information must be provided and will appear in the product labeling upon approval: active 
ingredients, diluents, suspending and sweetening agents; detailed step-by-step compounding 
instructions; packaging and storage requirements; and formulation stability information. 
 
Bioavailability of any formulation used in the studies must be characterized, and as needed, a relative 
bioavailability study comparing the approved drug to the age appropriate formulation may be conducted 
in adults. 
 

Statistical information, including power of study(ies) and statistical 
assessments: 

 
The trial must enroll a sufficient number of patients to have at least 80% power to detect a difference 
between the two treatment groups of 40% in the percentage change in the weekly number of cataplexy 
attacks during the 2-week randomized withdrawal phase of the study as compared with the weekly 
number of cataplexy attacks during the last 2 weeks of the immediately preceding stable-dose period, 
using a two-sided alpha of 0.05. A hypothetical example of such a difference between the treatment 
groups is illustrated in the following table. 
 

 
*compared with last 2 weeks of stable-dose period 
**effect size 
 
Dose proportionality must be assessed using AUC and Cmax values. The AUC and Cmax ratios and their 
90% confidence intervals should be presented.  Pharmacokinetic parameters will be based on the PK 
population available. 

Treatment 
Group 

Weekly number 
of attacks during 
last 2 weeks of 
stable dose

Weekly number of 
attacks during 2-week 
randomized 
withdrawal period

Change in 
weekly 
number of 
attacks

% change in 
weekly number 
of attacks* 

Difference 
between 
treatment groups 
in

Placebo 10 15 5 +50% 40% 
Xyrem 10 11 1 +10%
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Labeling that may result from the study(ies): 

 
You must submit proposed pediatric labeling to incorporate the findings of the study(ies). Under section 
505A(j) of the Act, regardless of whether the study(ies) demonstrate that sodium oxybate is safe and 
effective, or whether such study results are inconclusive in the studied pediatric population(s) or 
subpopulation(s), the labeling must include information about the results of the study(ies). Under section 
505A(k)(2) of the Act, you must distribute to physicians and other health care providers at least annually 
(or more frequently if FDA determines that it would be beneficial to the public health), information 
regarding such labeling changes that are approved as a result of the study(ies). 
 

Format and types of reports to be submitted: 
 
You must submit full study reports, not previously submitted to the Agency, that address the issues 
outlined in this request, with full analysis, assessment, and interpretation. In addition, the reports must 
include information on the representation of pediatric patients of ethnic and racial minorities. All 
pediatric patients enrolled in the study(ies) should be categorized using one of the following designations 
for race: American Indian or Alaska Native, Asian, Black or African American, Native Hawaiian or other 
Pacific Islander, or White. For ethnicity, you should use one of the following designations: Hispanic/Latino 
or Not Hispanic/Latino. If you choose to use other categories, you should obtain Agency agreement. 
 
Under section 505A(d)(2)(B) of the Act, when you submit the study reports, you must submit all 
postmarketing adverse event reports regarding this drug that are available to you at that time. All post-
market reports that would be reportable under section 21 CFR 314.80 should include adverse events 
occurring in an adult or a pediatric patient. In general, the format of the post-market adverse event report 
should follow the model for a periodic safety update report described in the Guidance for Industry E2C 
Clinical Safety Data Management: Periodic Safety Update Reports for Marketed Drugs and the Guidance 
addendum. You are encouraged to contact the reviewing Division for further guidance. 
 
 
Although not currently required, we request that study data be submitted electronically according to the 
Study Data Tabulation (SDTM) standard published by the Clinical Data Interchange Standards Consortium 
(CDISC) provided in the document “Study Data Specifications,” which is posted on the 
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire 
ments/ElectronicSubmissions/UCM199759.pdf and referenced in the FDA Guidance for Industry, 
Providing Regulatory Submissions in Electronic Format - Human Pharmaceutical Product Applications and 
Related Submissions Using the eCTD Specifications at http://www.fda.gov/Cder/guidance/7087rev.htm. 
 

Timeframe for submitting reports of the study(ies): 
 
Reports of the above studies must be submitted to the Agency on or before September 22, 
2018.  Please keep in mind that pediatric exclusivity attaches only to existing patent protection or 
exclusivity that would otherwise expire nine (9) months or more after pediatric exclusivity is granted, and 
FDA has 180 days from the date that the study reports are submitted to make a pediatric exclusivity 
determination. Therefore, to ensure that a particular patent or exclusivity 
is eligible for pediatric exclusivity to attach, you are advised to submit the reports of the studies at least 
15 months (9 months plus 6 months/180 days for determination) before such patent or exclusivity is 
otherwise due to expire. 
 

Response to Written Request: 
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Under section 505A(d)(2)(A)(i), within 180 days of receipt of this Written Request you must notify the 
Agency whether or not you agree to the Written Request. If you agree to the request, you must indicate 
when the pediatric studies will be initiated. If you do not agree to the request, you must indicate why you 
are declining to conduct the study(ies). If you decline on the grounds that it is not possible to develop the 
appropriate pediatric formulation, you must submit to us the reasons it cannot be developed. 
 
Furthermore, if you agree to conduct the study(ies), but have not submitted the study reports on or 
before the date specified in the Written Request, the Agency may utilize the process discussed in section 
505A(n) of the Act. 
 
 
Reports of the studies that meet the terms of the Written Request dated March 10, 2014, as amended by 
this letter must be submitted to the Agency on or before September 22, 2018 in order to possibly qualify 
for pediatric exclusivity extension under Section 505A of the Act. 
 
Submit reports of the studies as a supplement to an approved NDA with the proposed labeling changes 
you believe are warranted based on the data derived from these studies.  When submitting the reports, 
clearly mark your submission “SUBMISSION OF PEDIATRIC STUDY REPORTS – PEDIATRIC EXCLUSIVITY 
DETERMINATION REQUESTED” in large font, bolded type at the beginning of the cover letter of the 
submission and include a copy of this letter.  In addition, send a copy of the cover letter of your 
submission , via fax (240-276-9327) or messenger, to the Director, Office of Generic Drugs, CDER, FDA, 
Document Control Room, Metro Park North VII, 7620 Standish Place, Rockville, MD 20855-2773. 
 
In accordance with section 505A(k)(1) of the Act, FDA must make available to the public the medical, 
statistical, and clinical pharmacology reviews of the pediatric studies conducted in response to this 
Written Request within 210 days of submission of your study report(s).  These reviews will be posted 
regardless of the following: 
 

o the type of response to the Written Request (i.e., complete or partial response);  
o the status of the application (i.e., withdrawn after the supplement has been filed or 

pending);  
o the action taken (i.e., approval, complete response); or  
o the exclusivity determination (i.e., granted or denied).  

 
FDA will post the medical, statistical, and clinical pharmacology reviews on the FDA website at 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/UCM049872.   
 
If you wish to discuss any amendments to this Written Request, submit proposed changes and the 
reasons for the proposed changes to your application.  Clearly mark submissions of proposed changes to 
this request “PROPOSED CHANGES IN WRITTEN REQUEST FOR PEDIATRIC STUDIES” in large font, bolded 
type at the beginning of the cover letter of the submission.  We will notify you in writing if we agree to 
any changes to this Written 

5. Pre-sNDA Meeting
A Pre-sNDA meeting was held with the sponsor on September 6, 2017, at which 
this then-pending application was discussed. For full details of the items 
discussed and agreements reached at that meeting, please see the Agency’s 
Minutes.
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6. Outline Of Main Clinical Study (Study 13-005) Supporting 
Current Application
6.1 Outline Of Study Protocol Through Amendment #3
The outline below summarizes the main features of this study protocol as it 
existed prior to the conduct of an interim analysis described below.

The protocol described below is the version contained in Amendment #3, dated 
August 5, 2015, which was submitted to IND #49641 on August 11, 2015 (Serial 
#246). Substantive changes to the protocol were made in Amendment #s 4 and 5 
and are summarized later in this review.

Please note that the citations in sponsor tables copied below refer to the items in 
the study protocol submitted by the sponsor.

6.1.1 Title
A Double-Blind, Placebo-Controlled, Randomized-Withdrawal Multicenter Study 
Of The Efficacy And Safety Of Xyrem With An Open-Label Pharmacokinetic 
Evaluation And Safety Extension In Pediatric Subjects With Narcolepsy With 
Cataplexy.

6.1.2 Objectives

6.1.2.1 Primary Objectives
To evaluate the efficacy of Xyrem® in the treatment of cataplexy in pediatric 
patients with narcolepsy.
To evaluate the safety of Xyrem® in the treatment of cataplexy in pediatric 
patients with narcolepsy for up to one year.

6.1.2.2 Secondary Objectives
To evaluate the efficacy of Xyrem® in the treatment of excessive daytime 
sleepiness in pediatric patients with narcolepsy with cataplexy.
To characterize the pharmacokinetics of Xyrem® in pediatric patients, aged 7
to 17 years, with narcolepsy with cataplexy.
To evaluate the safety of titrating Xyrem® in pediatric patients to an effective 
and tolerable dose.

6.1.3 Design, Dose, Sample Size, And Duration
This study consists of 2 consecutive core components.

1. The key double-blind, placebo-controlled, randomized withdrawal 
component of the study (with the double-blind, placebo-controlled 
randomized withdrawal segment forming a phase in that component of the 
study).
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2. An open-label safety extension, following the period of double-blind 
withdrawal that permits all patients to receive Xyrem® for a total period of 
up to 1 year.

Patients to be enrolled in the study will be either Xyrem®-naïve or already taking 
that drug.

Open-label titration and open-label stable dose periods, in that consecutive 
order, are to precede the double-blind, placebo-controlled, randomized 
withdrawal component. 

The pharmacokinetics of Xyrem® are to be evaluated in a subset of patients 
during the first component of the study during the stable-dose period.

Throughout the study, all nightly doses of Xyrem® and (Xyrem®) placebo will be 
administered in 2 divided doses, administered 2.5 to 4 hours apart.

The Xyrem® product used will be the marketed product, but flavorant may be 
added to the water used as a diluent if requested by the subject, parent, or 
guardian for palatability.

The overall study schema is illustrated below in a figure that I have copied from 
the submission.
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OR

Taking a stable dose of Xyrem® (and a stable dose of stimulants for 
narcolepsy, if applicable) for at least 2 months prior to study entry.

There will be an open-label titration period lasting 3 to 10 weeks for patients who 
are Xyrem®-naïve at entry. Those patients will have treatment with that drug 
initiated at a dose that is weight-dependent. The Xyrem® dose will then be 
titrated until there is maximum benefit in the treatment of cataplexy (and so that 
the frequency and severity of cataplexy are stable with no further dose 
adjustments needed) and excessive daytime sleepiness, while tolerability is 
maintained. Once an optimal dose of Xyrem® is achieved (per the investigator’s 
judgment), patients may enter the open-label stable-dose period of the study. 
Patients in whom there is no response based on cataplexy frequency compared 
with study entry will be considered treatment failures and withdrawn from the 
study.  The starting dose, rate of titration, and maximum dose for Xyrem® for the 
dose titration phase – all of which are weight-dependent – are specified in the 
following table, which I have copied from the submission.

A reduction in Xyrem® dose on account of poor tolerability will be permitted 
during the dose-titration phase with any decrement being a multiple of either 1 
g/night or 1.5 g/night. Stimulant taper and withdrawal may also be attempted at 
the discretion of the investigator during the open-label titration phase.

An open-label stable-dose period lasting 2-3 weeks will precede the double-blind, 
placebo-controlled, randomized withdrawal phase of the study, as follows:

For patients already taking a stable dose of Xyrem® (and stimulants for narcolepsy, if 
applicable) for at least 2 months prior to study entry, treatment with the same dose of 
Xyrem® (and stimulants, if applicable) will be continued for 3 weeks.

For Xyrem®-naïve patients who have been titrated to an optimal Xyrem® dose (and 
stimulant dose, if applicable) during the dose-titration phase will remain on the same 
dose of Xyrem® (and stimulants, if applicable) for 2 weeks during the open-label, 
stable dose period.

Baseline data will be collected during the last 2 weeks of the stable-dose period.
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At the end of the open-label, stable-dose period, patients will be qualified to enter 
the double-blind treatment period if the following criteria are satisfied:

Inclusion and exclusion criteria for the study protocol continue to be met.

The dose of Xyrem® remains unchanged during the stable-dose period.

No clinically significant worsening in narcolepsy symptoms or clinically significant 
adverse events attributable to Xyrem® treatment during the stable-dose period as 
per investigator judgment.

The double-blind, placebo-controlled, randomized withdrawal phase will 
immediately follow the stable-dose period. This period will last 2 weeks. During 
this period, patients will be randomized 1:1 to treatment with one of the following 
regimens:

Xyrem® continued in the stable dose established during the preceding 2 
weeks.

Placebo that is equivalent in volume to the Xyrem® stable dose 
established during the preceding 2 weeks.

During the double-blind, placebo-controlled, randomized withdrawal period, 
patients will remain on the same stimulant dose (if applicable) that was used 
during the open-label stable-dose period.

Patients who complete the double-blind treatment period will be eligible to 
continue in the open-label safety component of the study.

During the open-label stable-dose phase described above, a subset of patients 
will participate in the open-label pharmacokinetic evaluation further described 
below.

6.1.3.1.1 Open-Label Pharmacokinetic Evaluation 
Only patients already taking a stable dose of Xyrem® at study entry will be 
eligible to participate in the pharmacokinetic evaluation section of the study.

Patients enrolled will be stratified into 2 groups by age: 7 to 11 years; and 12 to 
17 years. If the variability of Xyrem® pharmacokinetics in children is similar to that
in adults, 12 completers in each age group are estimated to be adequate to 
characterize the pharmacokinetics of Xyrem® in children. When sufficient data 
are actually available to characterize the pharmacokinetics of Xyrem® in children, 
enrollment in that component of the study will cease.
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Once enrolled in the pharmacokinetic evaluation, patients will spend two nights at 
the beginning of the stable-dose period (or during the earlier open-label stable 
dose period) at the study site for the pharmacokinetic evaluation. These two 
nights are designated (in consecutive order) as Pharmacokinetic Nights 1 and 2.

On Pharmacokinetic Night 1, subjects will receive one half of their usual and 
current total nightly Xyrem® dose (administered as two equally divided doses. 
given at bedtime, and 4 hours later).

On Pharmacokinetic Night 2 (which will be the next night after Pharmacokinetic 
Night 1 or within 2 weeks of Pharmacokinetic Night 1), subjects will receive 
Xyrem® at their usual stable nightly dose (administered as two equally divided 
doses, given at bedtime, and 4 hours later).

On each of the above nights, pharmacokinetic sampling will be performed as 
follows: 

At the following times in relation to the first dose: 0 (pre-dose), 0.75, 1.5, 2.5, 
and 4 hours (pre-second dose)

4.75 and 8 hours after the first dose (i.e., 0.75 and 4 hours after the second 
dose).

6.1.3.2 Open-Label Safety Component
The open-label safety component will follow the randomized withdrawal phase of 
the study.

This period will allow for a total Xyrem® exposure of up to 1 year in a subset of 
patients (the 1-year period includes the duration of Xyrem® administration prior to 
and during the randomized withdrawal phase).

Patients will participate in the open-label safety period itself for the following 
periods depending on whether they are Xyrem®-naïve or already on Xyrem® at 
entry into the study, as follows:

Patients who are already on a stable dose of Xyrem® at entry will participate in 
the open-label safety period for 47 weeks.

Patients who are Xyrem®-naïve at study entry will participate in the open-label 
safety period for 38 to 45 weeks.

On entering the open-label safety period, all subjects will be started at a dose no 
higher than half the Xyrem® dose administered at the end of the stable-dose 
period and will then be titrated up to an optimal dose of Xyrem®, as per the 
judgment of the investigator. The maximum dose used will not exceed that 
depicted in the table in the previous section. 
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------------------------------------------------------------------------------------------------------------
Patients who withdraw prematurely from the study will undergo a 2-week post-
study termination visit.

Measures to assess patient compliance are to be taken consistent with the 
stipulations in the Written Request of March 10, 2014: data recorded in patient 
daily diaries and the volume of study drug solution returned at each visit are each 
to be evaluated.

An age-appropriate formulation of study drug is to be used.

6.1.4 Key Inclusion Criteria For All Patients
Male or female. Age 7 to 16 years at Visit 2 for subjects on Xyrem® at study 
entry and at Visit 1.1 for Xyrem®-naïve subjects (to ensure that subjects are < 
18 years of age). Please see the study schedule (Section 6.1.7) for further 
information about the aforementioned visits.

Primary diagnosis of narcolepsy with cataplexy (Type 1 narcolepsy) meeting 
International Classification of Sleep Disorders (ICSD)-2 criteria or ICSD-3
criteria, whichever was in effect at the time of the study.

Positive for the HLA DQB1:0602 haplotype, as determined at screening.

Documented assent from the patient indicating that he or she is aware of the 
investigational nature of the study and of the required procedures and 
restrictions prior to participation in any protocol-related activities.

Informed consent from parent or guardian.

History of at least 14 cataplexy attacks in a typical 2-week period and 
clinically significant symptoms of excessive daytime sleepiness prior to 
beginning any narcolepsy treatment.

Willing to spend the required number of nights (2 to 3) in a sleep laboratory 
for polysomnographic evaluations.

If currently treated with Xyrem® must have been taking unchanged doses of 
Xyrem® (twice nightly dosing no higher than 9 g/night) and stimulants, if 
applicable, for the treatment of narcolepsy symptoms for at least 2 months 
prior to screening.

Agreement to abstain from caffeinated-products during nights when a 
polysomnogram is performed.
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If currently treated with Xyrem®, must have demonstrated clinical 
improvement of cataplexy per investigator’s clinical judgment.

Has agreed to abstain from caffeinated products during polysomnographic 
and pharmacokinetic assessment nights.

If female and of child-bearing potential, must be willing to use a method of 
contraception that is considered acceptable by the investigator, or agree to 
abstain from sexual intercourse for the duration of the study and for 30 days 
after study termination.

If male and sexually active with a female partner must be willing to use a 
method of contraception that is considered acceptable by the investigator or 
agree to abstain from sexual intercourse for the duration of the study and for 
30 days after study termination.

6.1.4.1 Additional Inclusion Criteria For Patients Participating In 
Pharmacokinetic Evaluation Component Of Study

Must be willing to spend 2 additional nights in a sleep laboratory for 
polysomnographic evaluations.

Must have been taking unchanged doses of Xyrem® (and stimulants, if 
applicable) for the treatment of narcolepsy symptoms for at least 2 months 
prior to screening.

Documented assent from the patient indicating that he or she is aware of the 
investigational nature of the pharmacokinetic component of study and of the 
required procedures and restrictions before participation in any protocol-
related activities.

Have sufficient blood volume for pharmacokinetic sampling based on body 
weight in accordance with Seattle Children’s Hospital guidelines or, for a 
particular investigational site, Institutional Review Board eligibility guidelines
for pediatric blood collection pertinent to the site.

6.1.5 Key Exclusion Criteria For All Patients
Inability of patient to understand, assent to, or follow study instructions for 
any reason, in the opinion of the investigator.

Inability of parent or guardian to comply with study requirements for any 
reason, in the opinion of the investigator.

Previously treated with Xyrem®, but discontinued drug on account of lack of 
efficacy and/or poor tolerability.

Reference ID: 4341058



Ranjit B. Mani, MD, HFD-120 Medical Review Page 24 of 100
NDA 21196 (S-030), Xyrem , Jazz Pharmaceuticals, Inc. 10/26/18

Narcolepsy secondary to any other medical condition.

Restless legs syndrome requiring treatment other than iron supplements.

Succinic semi-aldehyde dehydrogenase deficiency.

Uncontrolled hypothyroidism.

History of seizure disorder.

History of head trauma associated with loss of consciousness.

Evidence of sleep-disordered breathing, including any one of the following:

Presence of clinically significant obstructive or central sleep apnea, as 
determined by the investigator or documented previously. 

Obstructive apnea-hypopnea index > 5 for subjects 7 to 11 years of age or 
obstructive apnea-hypopnea index > 10 for subjects 12 to 17 years of age.

Clinically significant hypoventilation.

Oxygen saturation level < 95% for at least 5 minutes on room air as 
measured by pulse oximetry, while fully awake during daytime monitoring. If 
values < 95% are observed at study sites at higher geographic elevations 
and are acceptable to the investigator, enrollment of the subject requires 
permission from the Medical Monitor.

Past or current major thought disorder, e.g., schizophrenia, paranoia, or 
mania.

Recent history of clinically significant parasomnia (e.g., sleep walking) that 
could significantly affect the conduct of the study. 

Current suicide risk as determined from history, Columbia-Suicide Severity 
Rating Scale, or previous suicide attempt.

A T- nd Edition Self-
Report Short Version.

Other documented clinically significant condition (including an unstable 
medical condition, chronic disease other than narcolepsy with cataplexy, or 
history or presence of another neurological disorder) that might affect the 
subject’s safety and/or interfere with the conduct of the study in the opinion 
of the investigator.
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Electrocardiogram with clinically significant deviation from normal or clinically 
significant physical examination findings, as per the Investigator.

Clinically significant laboratory abnormality, as per the Investigator.

Positive pregnancy test at screening (pregnancy tests are to be performed in 
any woman who reaches menarche).

Positive urine drug screen for benzodiazepines or drugs of abuse, a positive 
alcohol test, or a history of substance abuse including alcohol abuse (if the 
patient takes prescribed amphetamines and has a positive test for those 
drugs, he will not be excluded).

Treatment with benzodiazepines, non-benzodiazepine anxiolytics, hypnotics 
and sedatives, neuroleptics, opioids, barbiturates, diclofenac, valproate, 
phenytoin, or ethosuximide within 2 weeks prior to enrollment 
(discontinuation for the purposes of study enrollment is permitted if 
considered safe by the Investigator and approved by the Medical Monitor).

Treatment with other drugs for cataplexy (examples provided) within 1 month 
of screening.

Current treatment with oral isotretinoin.

Inability to fast for 2 hours before the first dose through 4 hours following the 
last dose on nights when polysomnography or pharmacokinetic sampling is 
performed.

Lack of a commitment from the parent or guardian that the home situation is 
safe for Xyrem® use. 

Use of any investigational agent within 30 days or 5 half-lives (whichever is 
longer) before the first dose of study drug.

Allergy to local anesthetics that may be used for blood collection.

Allergy to malic acid, sucralose/maltodextrin, or ingredients in the flavorant if 
used.

Unsafe for subject to receive placebo treatment for 2 weeks, in the opinion of 
the investigator.
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6.1.5.1 Additional Exclusion Criteria For Patients Participating In 
Pharmacokinetic Evaluation Component Of Study

Hemoglobin below the lower limit of normal for age and gender at screening
or at the end of the double-blind period, whichever is closer to 
pharmacokinetic nights.

Use of tobacco products or products for smoking cessation within 90 days 
before screening, including nicotine-containing products, or history of 
significant use of tobacco (> 10 cigarettes or their equivalent daily) within 3 
years prior to the pre-stable-dose-phase polysomnogram.

Non-compliance with prescribed Xyrem® regimen in the 2 weeks prior to the 
first Pharmacokinetic Night.

6.1.6 Concomitant Medications

6.1.6.1 Prohibited Medications
Benzodiazepines, non-benzodiazepine anxiolytics, hypnotics and sedatives, 
neuroleptics, opioids, barbiturates, diclofenac, valproate, phenytoin, and 
ethosuximide. If a subject undergoes short-term outpatient procedures during 
the study and requires opioids or benzodiazepines, study drug must be held 
for one night while those drugs are administered; if and opioid and/or a 
benzodiazepine is required for multiple days, the subject must be 
discontinued from the study.

Other anti-cataplectic medications such as tricyclic antidepressants, selective 
serotonin reuptake inhibitors, or tricyclic antidepressants. 

Oral isotretinoin.

Investigational drugs other than study drug.

6.1.6.2 Permitted Medications
Stimulant therapy, as long as the dose is stable during the stable-dose and 
double-blind withdrawal periods.

Vitamins in normal doses (herbal supplements are prohibited).

Acetaminophen for fever, headache, or other pain in accordance with the 
allowable dose limits by age for each country and not to exceed the limits 
below:

For subjects aged 7 to 11 years: no more than 325 mg every 4 to 6 hours, not 
to exceed 1625 mg in 24 hours.
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For subjects 12 years and older: no more than 650 mg every 4 to 6 hours, not 
to exceed 3250 mg in 24 hours.

Ibuprofen for fever, headache, or other pain in accordance with the allowable 
dose limits by age for each country and not to exceed the limits below:

For subjects aged 7 to 11 years: no more than 100 mg every 6 to 8 hours, not 
to exceed 400 mg in 24 hours.

For subjects 12 years and older: no more than 200 mg every 4 to 6 hours, not 
to exceed 1200 mg in 24 hours.

Birth control pills, patches, injections, or implants (all hormonal 
contraceptives) may be continued.

Local topical anesthetic agent for placement of indwelling catheter or before 
any blood draws.

Non-sedating antihistamines.

Anti-inflammatories for pain.

Chronic topical or oral antibiotics for acne.

Over-the-counter decongestants.

6.1.7 Schedule
The study schedule is depicted in a series of tables which have been copied 
below from the study protocol in this supplemental NDA and are partly self-
explanatory (please refer to the submission itself for further details).

Note that individual episodes of cataplexy are to be recorded in patient diaries. 

6.1.7.1 Schedule For Subjects Taking Xyrem® At Study Entry (Including Open-
Label Safety Component)
The study schedule for subjects taking Xyrem® at study entry is copied below 
from the submission.
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6.1.7.2 Schedule For Subjects Who Are Xyrem®-Naïve At Study Entry (Except 
Open-Label Safety Component)
The study schedule for subjects who are Xyrem®-naïve at study entry is copied 
below from the submission.
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6.1.7.3 Schedule For Polysomnographic Procedures 

6.1.7.3.1 Schedule For Patients On Xyrem® At Study Entry
Polysomnographic night procedures for patients taking Xyrem® at study are 
displayed in the following sponsor table.
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6.1.7.3.2 Schedule For Patients Who Are Xyrem®-Naïve At Study Entry
Polysomnographic night procedures for patients who are Xyrem®-naïve at study 
are displayed in the following sponsor table.
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6.1.7.4 Schedule For Open-Label Safety Component (Xyrem®-Naïve At Study 
Entry)
The schedule for the open-label safety component (extension) is copied below 
and applies specifically to patients who were Xyrem®-naïve at entry into the study 
(the schedule for those receiving a stable dose of Xyrem® at study entry is not 
substantially different).
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6.1.7.5 Schedule For Pharmacokinetic Evaluation Procedures
The schedule for pharmacokinetic evaluations (for subjects participating in that 
component of the study) is below.
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6.1.8 Outcome Measures

6.1.8.1 Primary Efficacy Parameter
Change in weekly number of cataplexy attacks during the 2 weeks of the double-
blind period, compared with the last 2 weeks of the stable-dose period.

Reference ID: 4341058



Ranjit B. Mani, MD, HFD-120 Medical Review Page 39 of 100
NDA 21196 (S-030), Xyrem , Jazz Pharmaceuticals, Inc. 10/26/18

6.1.8.1.1 Further Description Of Primary Efficacy Parameter
The weekly frequency of cataplexy attacks was derived from a diary completed 
by the patient with the help of a caregiver, if needed.

6.1.8.2 Key Secondary Efficacy Parameters
Clinical Global Impression of Change for cataplexy severity, comparing the 
end of the double-blind period with the end of the stable-dose period.

Change in the modified Epworth Sleepiness Scale score from the end of the 
stable-dose period to the end of the double-blind period.

6.1.8.2.1 Further Description Of Key Secondary Efficacy Parameters

6.1.8.2.1.1 Clinical Global Impression Of Change For Cataplexy Severity
This parameter was rated based on a 7-point Likert scale, scored as follows

Very much improved: 3.
Much improved: 2. 
Minimally improved: 1.
No change: 0.
Minimally worse: -1.
Much worse: -2.
Very much worse: -3.

6.1.8.2.1.2 Epworth Sleepiness Scale For Children And Adolescents
The Epworth Sleepiness Scale for Children and Adolescents is a patient-rated 
measure of daytime sleepiness. Patients (assisted by their caregivers) are asked 
to rate their chances of dozing during each of the following 8 activities on a scale 
from 0-3 (0=never; 1=slight; 2=moderate; 3=high): sitting and reading; sitting and 
watching TV or a video; sitting quietly in a classroom at school during the 
morning; sitting or riding as a passenger in a car or bus for about half an hour;
lying down to rest or nap in the afternoon; sitting and talking to someone; sitting 
quietly alone after lunch; and sitting and eating a meal.

6.1.8.3 Other Secondary Efficacy Parameters
Clinical Global Impression of Change for narcolepsy severity overall 
comparing the end of the double-blind period with the end of the stable-dose 
period.

Change in quality of life (based on the Short Form-10) from the end of the 
stable-dose period to the end of the double-blind period.
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6.1.8.4 Exploratory Efficacy Parameters
Change in weekly school attendance from the end of the stable-dose period 
to the end of the double-blind period (if the patient does attend school 
during that period).

Patient Global Impression of Change, comparing the end of the double-blind 
period to the end of the stable-dose period.

6.1.8.5 Safety Measures
Adverse events, vital signs, height, weight, physical examinations, 12-lead 
electrocardiograms, polysomnographic parameters (including measures of 
respiration), standard safety laboratory tests (hematology, clinical chemistry, and 
urinalysis), assessments of growth and precocious puberty (including growth 
hormone levels), Columbia-Suicide Severity Rating Scale, Children’s Depression 
Inventory 2nd Edition Self-Report Short Version, and Multidimensional Anxiety 
Scale for Children 10-item Anxiety Index. Serum pregnancy tests.

Plasma carbon dioxide concentrations will also be monitored at sites where such 
monitoring is routinely performed, and where performance of such monitoring will 
not have a negative effect on study participation or on polysomnographic data 
integrity.

A Data Safety Monitoring Board is to review safety data for the study on a regular 
basis.

6.1.8.6 Pharmacokinetic Measures
Plasma concentrations of sodium oxybate.

6.1.9 Analysis Plan

6.1.9.1 General 
The following populations will be used for purposes of analysis.

6.1.9.1.1 Safety Population
This population will consist of all subjects who are dispensed study drug. This 
population will be used for tabulations and listings of safety data and to 
summarize efficacy data collected during the double-blind treatment period. 

6.1.9.1.2 Pharmacokinetic Half-Dose Population
This population will consist of all subjects who have any pharmacokinetic data for 
Pharmacokinetic Night 1 when subjects (in the pharmacokinetic analysis subset) 
receive only half of their usual pre-study dose. This population will be used for 
listings and for descriptive statistics for the half-dose pharmacokinetic data.
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6.1.9.1.3 Pharmacokinetic Full-Dose Population
This population will consist of all subjects who have any pharmacokinetic data for 
Pharmacokinetic Night 2 when subjects (in the pharmacokinetic analysis subset) 
receive their usual pre-study dose. This population will be used for listings and 
descriptive statistics for the full-dose pharmacokinetic data.

6.1.9.1.4 Pharmacokinetic Completer Population
This population will consist of all subjects who have pharmacokinetic data for 
both pharmacokinetic nights. This population will be used for evaluating within-
subject dose proportionality.

6.1.9.2 Efficacy Population
This population will consist of all subjects who are randomized to Xyrem® or 
Xyrem® placebo and who complete at least 5 days of dosing in the double-blind 
treatment period. This population will be used as the main analysis population for 
the primary and secondary efficacy endpoints.

6.1.9.2.1 Randomized Population
This population will consist of all subjects who are randomized to Xyrem® or 
Xyrem® placebo for the double-blind treatment period of the study. This 
population will be used to summarize exposure to double-blind treatment and 
may also be used for summarizing safety data specific to the double-blind 
treatment period. This population may also be used for an additional analysis of 
the primary and/or secondary efficacy parameters. 

6.1.9.3 Demographic And Other Baseline Characteristics
Demographic and other baseline characteristics will be summarized for the safety 
population, the pharmacokinetic half-dose population, the pharmacokinetic 
completer population, the randomized population, and the efficacy population. 
The summaries of data will include numbers and percentages for categorical 
variables and mean, standard deviation, median, minimum, and maximum for 
continuous variables.

Tabulations for the randomized and efficacy populations will be by treatment 
group (as randomized) and for both treatment groups combined. Tables for the 
randomized population will include a comparison of the treatment groups with 
categorical variables analyzed by using a Chi-square test and continuous 
variables analyzed using a one-way analysis of variance model with treatment as 
the only factor.
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6.1.9.4 Handling Of Dropouts And Missing Data
The following methods will be used to handle missing data and data from 
subjects who discontinue early during double-blind treatment.

The weekly number of cataplexy attacks will be computed as the average from 
days with non-missing data, multiplied by 7.

School attendance will be calculated as the number of missed days, multiplied by 
100 and divided by the actual number of school days up to the timepoint of early 
termination or double-blind treatment period completion. 

The last post-stable-dose period assessment of all other measures will be used 
as the end-of-double-blind treatment period assessment. 

6.1.9.5 Efficacy Parameters
The two treatment groups for the double-blind treatment period will be compared 
on the efficacy parameters.

Non-categorical efficacy parameters will be analyzed using a non-parametric 
analysis of covariance. Ordinal categorical parameters will be analyzed using 
Cochran-Mantel-Haenszel tests for row mean score difference. 

To account for multiplicity arising as a consequence of the analysis of the primary 
endpoint and multiple secondary endpoints, a tiered approach will be used to 
control the Type 1 family-wise error rate at the two-sided significance level of 
0.05 (with an exception for the analysis of the primary endpoint: see below). 

Testing will not proceed to the next tier unless Xyrem® is demonstrated to have a 
statistically significant superiority to placebo as a result of analyses performed at 
the previous tier level. 

The efficacy parameters will be analyzed in the same numerical order as listed 
below.

6.1.9.5.1 Tier 1: Primary Efficacy Parameter
The primary efficacy parameter is the change in weekly number of cataplexy 
attacks during the 2 weeks of the double-blind period, compared with the last 2 
weeks of the stable dose period.

This parameter will be analyzed at a significance level of 0.048 (two-sided).

6.1.9.5.2 Tier 2: Key Secondary Efficacy Parameter
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A key secondary efficacy parameter is the Clinical Global Impression of Change 
for cataplexy severity comparing the end of the double-blind period with the end 
of the stable dose period.

This parameter will be analyzed at a significance level of 0.05 (two-sided).

6.1.9.5.3 Tier 3: Key Secondary Efficacy Parameter
Another key secondary efficacy parameter is the change in the modified Epworth 
Sleepiness Scale score from the end of the stable-dose period to the end of the 
double-blind period

This parameter will be analyzed at a significance level of 0.05 (two-sided).

6.1.9.5.4 Tier 4: Other Secondary Efficacy Parameter
A secondary efficacy parameter is the Clinical Global Impression of Change for 
narcolepsy severity overall comparing the end of the double-blind period with the 
end of the stable dose period

This parameter will be analyzed at a significance level of 0.05 (two-sided).

6.1.9.5.5 Tier 5: Other Secondary Efficacy Parameter
A further secondary efficacy parameter is the change in quality of life (based on 
the Short Form-10) from the end of the stable-dose period to the end of the 
double-blind period.

This parameter will be analyzed at a significance level of 0.05 (two-sided).

---------------------------------------------------------------------------------------------------
The analysis of exploratory efficacy endpoints will be conducted without 
adjustment for multiple comparisons: only the nominal p-value will be reported for 
those analyses. 

6.1.9.6 Pharmacokinetic Parameters
The plasma pharmacokinetic parameters for sodium oxybate are the following: 
Cmax, AUC, and Tmax over the first 4-hour dosing interval. In addition, sodium 
oxybate concentrations at 4.75 hours and 8 hours after the first nightly dose (0.75 
hours and 8 hours after the second dose, respectively) will be measured to 
estimate peak and residual exposure to sodium oxybate linked to the second 
nighttime dose. 

Plasma sodium oxybate concentrations will be summarized by sampling time 
point and by pharmacokinetic parameter using descriptive statistics for each age 
group (i.e., ages 7 to 11 and 12-17) and overall. 
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Pharmacokinetic parameters will be assessed using analysis of covariance 
models and natural log-transformed data.

Dose-proportionality is to be assessed based on the ratio of AUC and Cmax
values: the ratios and 90% confidence intervals will be presented. If warranted, 
regression models will be used to explore the relationship between plasma 
concentration and dose on a mg/kg basis. 

6.1.10 Safety Parameters
Safety data will be summarized using descriptive statistics.

Adverse events will be summarized by treatment group and by dose. Adverse 
events will be analyzed for sub-populations including the following: Xyrem®-naïve 
at entry; receiving Xyrem® at entry; 7-11 year age group; and 12-17 year age 
group.

Safety analyses will also include an evaluation of the nadir oxygen saturation 
level at each dose and number and duration of confirmed desaturations below 
90%, 80%, 70%, 60%, and 50% on polysomnographic nights, excluding the 
screening polysomnogram. 

6.1.10.1 Interim Analysis
An interim analysis is planned to be conducted after 35 subjects complete or 
discontinue early from the double-blind treatment period. The interim analysis will 
be conducted by a statistician not directly involved with the design and analysis 
of the study. The data obtained from the interim analysis will be reviewed by the 
study’s Data Safety Monitoring Board who will recommend whether to continue 
the study or to halt it early.

Considerations for stopping the study early include the following:

Treatment success: the O’Brien-Fleming approach will be used with the primary 
efficacy endpoint which will be tested at a significance level of 0.005 at the 
interim analysis; if Xyrem® is demonstrated to have a statistically significant 
superiority to placebo on that analysis, the Data Safety Monitoring Board may 
then recommend discontinuing the study; however, if the study is not stopped, 
the final analysis of the primary efficacy parameter will be conducted at a 
significance level of 0.048 so as to preserve the overall alpha of 0.05.

Treatment failure: if at the interim analysis, the null hypothesis for the primary 
efficacy parameter is not rejected at the 0.005 level of significance, a futility 
analysis will be conducted using a conditional power approach as follows. 
Assuming that the trend in data observed until the time of the interim analysis will 
continue until the final analysis, the conditional power of rejecting the null 
hypothesis at final analysis will be calculated. If the conditional power is less than 
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15%, it will be concluded that the study is unlikely to demonstrate efficacy and 
the Data Safety Monitoring Board may then recommend stopping the study. The 
study may also be discontinued early due to futility.

Safety concerns: safety data including the incidence of adverse events will be 
reviewed by the Data Safety Monitoring Board at regular intervals with deaths 
and serious adverse events getting special scrutiny; based on that review, the 
Data Safety Monitoring Board may determine if the risk to participating subjects 
warrants study discontinuation.

An ongoing analysis of pharmacokinetic data will also be conducted to determine 
if a sufficient number of pharmacokinetic samples have been collected to 
adequately characterize the pharmacokinetics of Xyrem® in children and 
adolescents.

6.1.10.2 Sample Size Estimate
At least 100 subjects are to be enrolled in this study so that a minimum of 70 
subjects enter the double-blind treatment phase.

A sample size of at least 35 subjects per treatment group entering the double-
blind (randomized withdrawal) treatment period is expected to have at least 80% 
power to detect a difference between treatment groups of 40% in the percentage 
change in the mean weekly number of cataplexy attacks during the last 2 weeks 
of the immediately-preceding stable dose period. 

6.1.11 Safety Monitoring
The following will be evaluated according to the study schedule outlined earlier: 
adverse events, vital signs, height, weight, physical examinations, 12-lead 
electrocardiograms, polysomnographic parameters (including measures of 
respiration), safety laboratory tests (hematology, clinical chemistry, and 
urinalysis), assessments of growth and precocious puberty (including growth 
hormone levels), Columbia-Suicide Severity Rating Scale, Children’s Depression 
Inventory 2nd Edition Self-Report Short Version, and Multidimensional Anxiety 
Scale for Children 10-item Anxiety Index. Plasma carbon dioxide concentrations 
will also be monitored at selected sites. 

A Data Safety Monitoring Board is to review safety data for the study on a regular 
basis.

6.2 Results Of Interim Analysis And Subsequent Data Safety Monitoring 
Board Recommendations
As of November 27, 2015, 35 patients had completed or discontinued early from 
the double-blind treatment period of this study. The study protocol provided for 
an interim analysis of efficacy at that timepoint (as already noted above).
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For the interim analysis of efficacy, study data were unblinded only for Data 
Safety Monitoring Board and Clinical Research Organization staff.

The Data Safety Monitoring Board met on February 24, 2016, after reviewing the 
results of the above interim efficacy analysis and informed the sponsor that the 
same analysis had demonstrated that Xyrem was superior to placebo in the 
treatment of cataplexy at a p-value < 0.005. Recommendations were also made 
by the Data Safety Monitoring Board, as outlined below.

6.2.1 Data Safety Monitoring Board Recommendations Based On Results Of 
Interim Analysis
The Data Safety Monitoring Board recommended the following based on the 
results of the interim analysis that was conducted after 35 patients had 
completed or discontinued the double-blind segment of the study.

End the double-blind segment of Study 13-005, “as there are adequate data for 
deriving an inference of benefit in cataplexy.”

Amend the study protocol to continue the open-label safety segment.

Continue to enroll subjects in the open-label pharmacokinetic segment 
(evaluating up to 18 patients in each age-based category).

The results of the above interim analysis led to the original pediatric Written 
Request being amended and to the issuance of the final pediatric Written 
Request summarized in Section 

6.3 Protocol Amendment (#4) After Interim Analysis
Based on the recommendations of the Data Safety Monitoring Board, the 
protocol for Study 13-005 was amended in Submission #256 (also submitted on 
April 18, 2016); this protocol change was designated as Amendment #4 and was 
dated April 5, 2016.

The main elements of the protocol amendment are below. 

6.3.1 Double-Blind Segment Of Study
The double-blind (randomized withdrawal) segment of Study 13-005 is being 
terminated in accordance with the recommendations of the Data Safety 
Monitoring Board. 

Subjects who have already entered or completed the double-blind segment of the 
study when the above protocol amendment comes into effect are to follow study 
procedures for those randomized to double-blind treatment.
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The tiered analysis of the secondary efficacy parameters is to be conducted 
using a one-sided p-value of 0.05, rather than using a two-sided p-value of 0.05 
as originally proposed. (Note that in the next protocol amendment, Amendment 
#5, the tiered analysis of the secondary efficacy parameters reverted to being 
conducted using a two-sided p-value of 0.05).

Under this amendment, a slight change in the dose-titration regimen for Xyrem®-
naïve patients is being instituted. The new regimen is depicted in the table below.

To facilitate easy comparison, the previous regimen is depicted in the table
below.

6.3.2 Open-Label Safety Segment Of Study
The open-label phase of the study will be continued. The study will be continued 
until at least 100 patients have been enrolled and have had the opportunity to be 
titrated to an effective Xyrem dose (if Xyrem-naïve) or be treated for at least 1 
month at that dose (if receiving Xyrem at study entry). 

6.3.3 Open-Label Pharmacokinetic Segment Of Study
The open-label pharmacokinetic segment of the study will continue to enroll 
patients until the completion of the study. If is not possible to enroll more than 12 
patients in each age stratum, the pharmacokinetic analysis is to be conducted 
using data from additional subjects enrolled at the completion of the study.
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6.4 Subsequent Protocol Amendment: Amendment #5, Dated February 23, 
2017 (Submitted To IND 49641 On April 6, 2017, As Serial Number 275)
Under this amendment (set of amendments), this study is divided into 2 parts

Part 1 lasting up to one year comprises the entire protocol described in 
Amendment #4 and is the version of the protocol subsumed under the Written 
Request.

Part 2 is a further open-label extension to Part 1. In Part 2, , a patient who 
completes one year of the study in Part 1 will have the opportunity to continue 
open-label treatment with Xyrem until the first occurrence of any one of the 
following: an additional 2 years of treatment; the subject reaches 18 years of age;  
or 3 months have passed after a future Agency decision to add pediatric 
information to the US Prescribing Information for Xyrem. The total duration of a 
subject’s treatment will thus be up to 3 years. Note that a patient who has earlier 
completed Part 1 also has the opportunity to complete Part 2; such a patient may 
or may not require re-titration of Xyrem®.

The schema for Part 2 is summarized below.

Assessments during Part 2 will continue at monthly intervals and will be similar to 
those for Part 1.
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6.5 Study Results
This study was conducted at a total of 30 sites in 5 countries. The countries in 
which the study was conducted were as follows: the United States (25 sites), 
France (2 sites), Italy (1 site), the Netherlands (1 site), and Finland (1 site).

6.5.1 Disposition
136 patients were screened for this study. 106 patients were then enrolled: of 
those patients, 74 were Xyrem®-naïve and 32 had previously been exposed to 
Xyrem®.

99 patients entered the stable-dose period, with 96 of those patients completing 
that period. Of the 96 patients who completed the stable-dose period, 63 patients 
participated in the randomized, double-blind, withdrawal phase of the study, 
whereas the remaining 33 patients continued to take open-label Xyrem.

During the randomized, double-blind, withdrawal phase, 31 patients were 
assigned to Xyrem® (30 patients completed that phase) and 32 patients were 
assigned to placebo (all 32 patients completed that phase).

95 patients then entered the open-label safety period (for Part 1 of the study). At 
the cut-off date (February 10, 2017) for the submission of the report of that study 
with the original sNDA submission, 46 patients had completed Part 1 of the 
study, whereas 43 patients were continuing in that phase. As of February 10, 
2017, 17 patients had withdrawn from the study.

The disposition of study subjects is summarized in the following graphic which I 
have copied from the submission.
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6.5.2 Protocol Deviations
A total of 42 major protocol deviations were noted in this study. I have reviewed 
those deviations. None appear to have been significant enough to warrant the 
exclusion of subjects from the efficacy population.

6.5.3 Study Populations
These are summarized in the following sponsor table.
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6.5.4 Demographic Characteristics For Several Study Populations
The next sponsor table summarizes demographic characteristics for the efficacy, 
safety, and pharmacokinetic populations. Age was adequately matched across 
the treatment groups for the efficacy populations.
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6.5.5 Previous Xyrem® Experience
The previous Xyrem® experience at baseline is summarized for various study 
populations in the table below. The two treatment groups for the randomized, 
double-blind, placebo-controlled, withdrawal phase were reasonably matched in 
that respect.
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6.5.7 Exposure To Xyrem®

The total exposure to Xyrem® over all treatment periods in the safety population 
during this study is summarized in the next sponsor table.
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The extent of study drug exposure during the stable dose period in the safety 
population (who had study drug dispensed during that period) is in the next 
sponsor table. Note that the lowest individual total nightly dose of Xyrem®

dispensed during that period was 3 grams.
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Importantly, during the double-blind treatment period, stimulant use occurred in 
18/32 (56.3%) of patients who received placebo and 17/31 (54.8%) of patients 
who received Xyrem®.

6.5.9 Treatment Compliance
Treatment compliance by study period for the safety population is in the next 
sponsor table. Treatment compliance was matched in the 2 treatment groups 
during the double-blind withdrawal phase.

6.5.10 Efficacy Results
All efficacy analyses were conducted according to the study protocol. The results 
that are summarized below are those of the final efficacy analyses (and do not 
include those of the interim efficacy analysis, already briefly mentioned above in 
Section 6.2 and further described below in Section 10.1)

6.5.10.1 Primary Efficacy Analysis
The primary efficacy analysis (or Tier 1 of the hierarchical series of efficacy 
analyses that were conducted) compared the Xyrem® and placebo groups on the 
change in weekly frequency of all cataplexy attacks from baseline (the last 2 
weeks of the stable dose period) over the randomized, double-blind, placebo-
controlled, withdrawal period.

Reference ID: 4341058



Ranjit B. Mani, MD, HFD-120 Medical Review Page 59 of 100
NDA 21196 (S-030), Xyrem , Jazz Pharmaceuticals, Inc. 10/26/18

The results of the primary efficacy analysis are in the next sponsor table. As the 
table indicates, a statistically significant superiority of Xyrem® over placebo was 
seen on this measure, with a greater increase in cataplexy frequency in those 
administered placebo than in those continuing Xyrem® during the randomized, 
double-blind, placebo-controlled withdrawal period.

Subgroup analyses showed that the above effect was also seen within the two 
age-group categories: 7 to 11 years, and 12 to 17 years. The results of the 
subgroup analyses are in the next sponsor table.
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6.5.10.2 Analysis Of Key Secondary Efficacy Endpoints

6.5.10.2.1 Clinical Global Impression Of Change For Cataplexy Severity
Tier 2 of the hierarchical sequence of efficacy analyses stipulated in the study 
protocol analyzed scores on the Clinical Global Impression of Change for 
cataplexy severity. This analysis compared the end of the randomized, double-
blind, placebo-controlled withdrawal period with the end of the stable dose 
period.

The results of the analysis of that measure are summarized in the following table 
provided by the sponsor. Xyrem® displayed a statistically significant superiority to 
placebo on that measure: cataplexy became more severe in patients receiving 
placebo than in those continuing Xyrem® during that period. 
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6.5.10.2.2 Change In Epworth Sleepiness Scale (For Children And Adolescents) Score
Tier 3 of the hierarchical sequence of efficacy analyses stipulated in the study 
protocol compared the change in modified Epworth Sleepiness Scale score from 
the end of the stable-dose period to the end of the double-blind randomized 
withdrawal period between the Xyrem® and placebo groups. The results of that 
analysis are in the next sponsor table. A statistically significant superiority of 
Xyrem® over placebo was seen on this parameter for which scores increased in 
those receiving placebo to a greater extent than in those who continued to 
receive Xyrem®.
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6.5.10.3 Analysis Of Other Secondary Endpoints And Exploratory Endpoints.

6.5.10.3.1 Clinical Global Impression Of Change For Narcolepsy Overall
Tier 4 of the hierarchical sequence of efficacy analyses stipulated in the study 
protocol analyzed scores on the Clinical Global Impression of Change for overall 
narcolepsy severity. These scores compared the end of the randomized, double-
blind, placebo-controlled withdrawal period with the end of the stable dose 
period.

The results of the analysis of that measure are summarized in the following table 
provided by the sponsor. Xyrem® displayed a statistically significant superiority to 
placebo on that measure: narcolepsy (overall) became more severe in patients 
receiving placebo than in those continuing Xyrem® during that period.
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6.5.10.3.2 Other Endpoints
The Xyrem® and placebo groups for the randomized, double-blind, placebo-
controlled withdrawal period were compared on a number of other secondary and 
exploratory outcome measures: quality of life based on Short Form-10 (physical 
summary score and psychosocial summary score (Tier 5); weekly school 
attendance (number of days missed); and Patient Global Impression of Change 
for narcolepsy severity overall. The differences between treatment groups were 
not even nominally statistically significant for the measures of quality of life and 
school attendance. 

On the Patient Global Impression of Change for narcolepsy severity overall 
(which was scored and analyzed in a manner similar to the Clinician Global 
Impression of Change for cataplexy severity and narcolepsy severity overall), a 
nominally statistically significant difference between treatment groups was seen 
as indicated in the table below. This analysis was not part of the hierarchical 
sequence of analyses specified in the statistical analysis plan.
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each age 
group and prior Xyrem®-status category across all treatment periods by system 
organ class and Preferred Term is in the next sponsor table.
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An overall summary of adverse events that occurred during the double-blind 
randomized withdrawal period is in the next table taken from the submission and 
is self-explanatory. Adverse event data for patients who were not randomized but 
continued to take open-label Xyrem® during that period are also summarized in 
the table below.

A summary of all adverse events that occurred during the double-blind 
randomized withdrawal period is in the next table copied from the submission 
and is self-explanatory. Adverse event data for patients who were not 
randomized but continued to take open-label Xyrem® during that period are also 
summarized in the table below. Not surprisingly, in the randomized patients, the 
incidence of somnolence and cataplexy (as adverse events) was much higher in 
those who were randomized to placebo than in those randomized to Xyrem®.
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The inci
and prior Xyrem®-status category) that occurred during the titration, stable dose,
and open-label safety periods has also been summarized by the sponsor in 
separate tables in the submission, but those data have been subsumed under a 
similar table covering the entire study that is already in the earlier part of this 
section.

Adverse events of special interest across all study periods in patients receiving 
Xyrem® and in the safety population are summarized in the next table. The 
findings in that table are not distinct from those elsewhere in this study report.
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Further analyses of each of the events in the above table have been presented 
by the sponsor, but do not reveal any information that is unexpected or distinctive 
for children.

6.5.11.3 Safety Laboratory Tests
There are no items of concern in the sponsor’s display and analysis of the data 
from standard hematology, clinical chemistry, and urinalysis parameters 
observed during this study.

The analysis of growth hormone, insulin-like growth factor 1, and prolactin 
concentrations obtained over the course of the study revealed no data of 
significance; neither did the analysis of measures of precocious puberty 
(luteinizing hormone, follicle-stimulating hormone, testosterone, estradiol, and 
Tanner staging) conducted in girls < 8 years old and boys < 9 years old.
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6.5.11.4 Vital Signs, Height, Weight, And Body Mass Index
The changes observed in blood pressure, pulse rate, respiratory rate, and 
temperature during this study were unremarkable and did not appear to be of 
clinical significance.

No effect of Xyrem® on height were observed during the study.

Mean body weight percentile demonstrated a slight decrease over the course of 
this study. Mean body weight percentile by time data by age category is in the 
following figure for the safety population which I have taken from the submission.

A trend to a decrease in body mass index percentile was also observed during 
this study, that was similar for both age-group categories as displayed in the next 
sponsor figure. The next figure displays body mass index percentile over time in 
the safety population in both age categories.
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6.5.11.5 Electrocardiograms 
No clinically significant findings were noted in the sponsor’s analysis of 
electrocardiographic data obtained during this study.

6.5.11.6 Polysomnograms
No clinically-significant changes in polysomnographic measures of central or 
obstructive sleep apnea and hypopnea, or oxygen desaturation were seen in this 
study as is displayed in the following sponsor tables.
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Additional analyses and descriptions of individual patients reported to have 
arterial oxygen desaturation do not reveal any data of concern.
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Sodium oxybate pharmacokinetic parameters for the first nightly dose of Xyrem®

are in the following sponsor table.

Sodium oxybate pharmacokinetic parameters for the second nightly dose of 
Xyrem® are in the next sponsor table.
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The dose proportionality assessment is summarized in the next table from the 
submission, the footnotes to the table explain that assessment. The sponsor has 
concluded that while the Cmax was dose-proportional, the AUC0-4 was supra-dose-
proportional.

The sponsor has also compared pharmacokinetic data obtained in children with 
historical pharmacokinetic obtained in adults: while the major pharmacokinetic 
attributes in children were similar to those obtained in adults, there was greater 
variability in plasma pharmacokinetic exposure parameters in children.

6.6 Sponsor’s Conclusions
The sponsor has drawn the following salient conclusions from the results of 
Study 13-005.

Xyrem® had efficacy in the treatment of cataplexy and excessive daytime 
sleepiness in narcolepsy in pediatric subjects.

The safety profile of Xyrem® in pediatric subjects was similar to that 
observed in adults.

The pharmacokinetics of Xyrem® in children were collectively similar to 
those seen in adults.
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6.7 Reviewer’s Summary Comments

6.7.1 Study Design And Significant Amendments
Protocol 13-005 had the following main features:

The primary objectives of the study were to evaluate the efficacy and safety of 
Xyrem® in the treatment of pediatric patients (aged 7 to 17 years) who have 
narcolepsy with cataplexy

This study had a number of consecutive segments, of which the main randomized, 
double-blind, placebo-controlled, parallel-arm withdrawal segment was to be the 
component of the study directed at evaluating the efficacy of Xyrem® in the treatment 
of cataplexy associated with narcolepsy in children.

About 100 patients aged 7 to 16 years at study entry were to be enrolled. They would 
be either Xyrem®-naïve or taking a stable dose of Xyrem® (and a stable dose of 
stimulants for narcolepsy, if applicable) for at least 2 months prior to study entry. 
Other key inclusion criteria were as follows: primary diagnosis of narcolepsy with 
cataplexy meeting International Classification of Sleep Disorders (ICSD)-2 criteria or 
ICSD-3 criteria, whichever was in effect at the time of the study; positive for the HLA 
DQB1:0602 haplotype; and history of at least 14 cataplexy attacks in a typical 2-
week period and clinically significant symptoms of excessive daytime sleepiness 
prior to beginning any narcolepsy treatment.

Throughout the study, all nightly doses of Xyrem® and placebo were to be 
administered in 2 divided doses, administered 2.5 to 4 hours apart. The starting and 
maximum doses of Xyrem® as well as the Xyrem® titration regimen (if required) were 
to be determined based on body weight stratum.

The consecutive segments of this study were as follows:

o A screening period lasting up to 30 days.

o A 3 to 10 week open-label titration period lasting 3 to 10 weeks for patients who were 
Xyrem®-naïve at study entry.

o An open-label stable-dose period lasting 2 to 3 weeks. During this phase, a subset of 
about 24 patients (completers) who were taking a stable dose of Xyrem® at study 
entry were to participate in an open-label evaluation of the pharmacokinetics of 
Xyrem®.

o A double-blind, placebo-controlled withdrawal phase lasting 2 weeks during which 
period patients were randomized 1:1 to treatment either with Xyrem® in the stable 
dose established during the preceding 2 weeks or placebo.

o An open-label safety component which allowed for a total exposure to Xyrem® of up 
to 1 year.

Reference ID: 4341058



Ranjit B. Mani, MD, HFD-120 Medical Review Page 77 of 100
NDA 21196 (S-030), Xyrem , Jazz Pharmaceuticals, Inc. 10/26/18

The primary efficacy parameter was the change in weekly number of cataplexy 
attacks during the 2 weeks of the double-blind period, compared with the last 2 
weeks of the stable-dose period.

Key secondary efficacy parameters were the following:

Clinical Global Impression of Change for cataplexy severity, comparing the end of 
the double-blind period with the end of the stable-dose period.

Change in the modified Epworth Sleepiness Scale (modified for children and 
adolescents) score from the end of the stable-dose period to the end of the double-
blind period.

Other secondary efficacy parameters were the following 

Clinical Global Impression of Change for narcolepsy severity overall comparing the 
end of the double-blind period with the end of the stable-dose period.

Change in quality of life (based on the Short Form-10) from the end of the stable-
dose period to the end of the double-blind period.

Safety monitoring was to comprise assessment of the following during the course 
of the study: adverse events, vital signs, height, weight, physical examinations, 12-
lead electrocardiograms, polysomnographic parameters (including measures of 
respiration), safety laboratory tests, assessments of growth and precocious puberty 
(including growth hormone levels), Columbia-Suicide Severity Rating Scale, 
Children’s Depression Inventory 2nd Edition Self-Report Short Version, and 
Multidimensional Anxiety Scale for Children 10-item Anxiety Index. 

Plasma concentrations of sodium oxybate were measured in the subset of patients 
participating in the pharmacokinetic analysis, and various pharmacokinetic 
parameters derived from those data and analyzed further.

A tiered analysis of the efficacy parameters was conducted beginning with the 
primary efficacy parameter followed by the two key secondary efficacy parameters 
(with the Clinical Global Impression of Change in cataplexy severity analyzed first 
and the change in modified Epworth Sleepiness Scale score analyzed later), and 
finally the two other secondary efficacy parameters in the same order as stated 
above.

A pre-specified interim efficacy analysis (on the primary efficacy endpoint) for this 
protocol that was conducted after 35 subjects completed or discontinued early 
from the double-blind treatment period led to the Data Safety Monitoring Board 
for Study 13-005 concluding that Xyrem had demonstrated efficacy in the 
treatment of cataplexy (it had demonstrated that Xyrem was superior to placebo 
in the treatment of cataplexy at a p-
that the double-blind segment of Study 13-005 be discontinued, while the open-
label extension (including pharmacokinetic evaluation) continue. The Data Safety 
Monitoring Board for Study 13-005 also recommended that patients continue to 
be enrolled in the open-label pharmacokinetic segment.
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The pediatric Written Request under which Study 13-005 was first conducted was 
amended after the pre-specified interim analysis led to a protocol amendment. The study 
protocol was also amended to allow for the duration of the open-label safety component 
to be further extended so that the total duration of Xyrem® treatment for an individual 
patient could extend up to 3 years; the part of the study originally proposed was then 
referred to as Part 1 with the newly-proposed extension as Part 2.

6.7.2 Study Results
Study 13-005 was conducted in a manner consistent with the study protocol.

A total of 106 patients were enrolled in this study of whom 104 appear to have received 
study drug. 99 patients entered the stable-dose period, with 96 of those patients 
completing that period. Of the 96 patients who completed the stable-dose period, 63 
patients participated in the randomized, double-blind, withdrawal phase of the study, 
whereas the remaining 33 patients continued to take open-label Xyrem. 95 patients then 
entered the open-label safety period of the study. As of the cut-off date for the 120-day 
safety update, 85 patients had completed Part 1 of the study and 44 patients had 
entered Part 2.

During the randomized, double-blind, withdrawal phase, 31 patients were assigned to 
Xyrem® (30 patients completed that phase) and 32 patients were assigned to placebo 
(all 32 patients completed that phase).

The primary efficacy analysis (based on an analysis of covariance) indicated that the 
mean change from baseline over the two -week randomized withdrawal period in the 
weekly number of cataplexy attacks was 17.37 for the placebo group and 2.52 for the 
group that continued to take Xyrem® (this change was an increase in cataplexy 
frequency). This difference was statistically significant (p < 0.0001). Statistically 
significant treatment differences favoring Xyrem® over placebo were seen on the two key 
secondary efficacy parameters analyzed in the prespecified sequence, the Clinical 
Global Impression of Change for Cataplexy Severity (p = 0.0006) and the change from 
baseline in modified Epworth Sleepiness Scale score (p = 0.0001).

The adverse event profile of Xyrem® seen in this study was not substantially different 
from that seen in adults. The other safety outcomes did not reveal any data of concern. 

The pharmacokinetic completer population consisted of 29 patients, of whom 11 were 
aged 7 to 11 years, and 18 were aged 12 to 17 years. These data revealed a 
pharmacokinetic profile for Xyrem® in children that was similar to that seen in adults. A 
dose-proportionality assessment indicated that while the Cmax was dose-proportional, the 
AUC0-4 was supra-dose-proportional.

7. 120-Day Safety Update
The 120-Day Safety Update for this sNDA was submitted on August 23, 2018. 
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This Update contains safety data from Parts 1 and 2 of Study 13-005, with a cut-
off date of April 30, 2018. (The cut-off date for safety data in the original 
submission of this sNDA was February 10, 2017).

The safety data included in this update are cumulative for Study 13-005. The 
data in this update are summarized under the following headings.

7.1 Exposure
As of April 30, 2018, 104 subjects had received Xyrem® for a median duration of 
370 days (range: 352 to 492 days) in this study. The distribution of that exposure 
by duration categories and by cumulative Xyrem® dosage is summarized in the 
following sponsor table, which is for the safety population.

The duration of Xyrem® use at the maximum nightly dose by age group and 
weight category at study entry is summarized in the next sponsor table, which is 
for the safety population.
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7.3 Demographics 
Demographics for Part 2 are in the next sponsor table.
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7.4 Adverse Events
An overall summary of all treatment-emergent adverse events that occurred 
during all periods of the study, as of April 30, 2018, is in the following table, which 
I have copied from the submission. The table is self-explanatory.
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The most frequently reported treatment-emergent adverse events by preferred 
term were enuresis (19.2%), nausea (19.2%), vomiting (18.3%), headache 
(17.3%), and reduced weight (11.5%).

The total number of treatment-emergent adverse events, and the adverse event 
rate per 100 days of exposure are in the next sponsor table, which is applicable 
to all periods of the study through April 30, 2018. The table lists only those 
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A summary of treatment-emergent adverse events of special interest that 
occurred during all phases of the study is in the next sponsor table.
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There were no deaths or new serious adverse events reported for the period 
from February 10, 2017, through April 30, 2018. 

During the same period from February 10, 2017, through April 30, 2018, a single 
additional patient who was Xyrem®-naïve withdrew from the study because of a 
treatment emergent adverse event: a 14-year-old boy  withdrew 
from Part 1 of the study (open-label safety period), on account of headache 
(which first developed at a Xyrem® dose of 8 g/night) and muscle pain (which first 
developed at a Xyrem® dose of 9 g/night); these symptoms were mild to 
moderate in severity and resolved when Xyrem® was discontinued.
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7.5 Safety Laboratory Tests
Standard hematology, clinical chemistry, and urinalysis parameters data for this 
study for the period from February 10, 2017, through April 30, 2018, did not 
reveal any data of concern.

The analysis of growth hormone, insulin-like growth factor 1, and prolactin 
concentrations for the period from February 10, 2017, through April 30, 2018, 
revealed no data of significance; neither did the analysis of measures of 
precocious puberty (luteinizing hormone, follicle-stimulating hormone, 
testosterone, estradiol, and Tanner staging) conducted in girls < 8 years old and 
boys < 9 years old.

7.6 Electrocardiograms 
Electrocardiographic data for Study 13-005 for the period from February 10, 
2017, through April 30, 2018, were not significantly different from those provided 
in the original submission of this application and showed no items of concern.

7.7 Vital Signs, Height, Weight, And Body Mass Index
The additional blood pressure, pulse rate, respiratory rate, and temperature 
reported in this 120-day safety update did not yield any findings of significance.

No effect of Xyrem® on height was observed during the study.

Mean body weight percentile and mean body mass index percentile continued to 
demonstrate a slight decrease over the course of this study. 

7.8 Polysomnographic Data
This 120-Day Safety Update contains cumulative polysomnographic data for the 
entire study.

Polysomnographic respiratory data for patients already receiving Xyrem® at study 
entry are in the sponsor table below. These data are based on full-night 
polysomnograms.
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Polysomnographic respiratory data for patients who were Xyrem®-naïve at study 
entry are in the next sponsor table. These data are also based on full-night 
polysomnograms.

The changes displayed above do not appear to have been clinically significant.
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488 patient-years for children (< 12 years of age).

2309 patient-years for adolescents ranging from 12 to < 18 years of age.

3671 instances of adverse events were reported in pediatric subjects during that 
subjects, included 378 instances associated with serious adverse events. 
Further:

nausea, somnolence, vomiting, headache, insomnia, and enuresis

included nausea, somnolence, vomiting, headache, dizziness, fatigue, insomnia, 
“condition aggravated,” and decreased weight.

apnea syndrome, and vomiting. 

6 deaths were reported: 4 in children and 2 in adolescents. None of the deaths 
seen were attributable to Xyrem® (the brief narratives provided by the sponsor 
are consistent with that conclusion).

Additional analyses of post-marketing data are also provided by the sponsor who 
has concluded that the cumulative post-marketing pediatric safety data are 
consistent with the post-marketing data for Xyrem® in adults and with the existing 
label for Xyrem® use in adults.

8.2 Published Literature
A summary review of data from 6 published studies has been presented. In those 
studies, 109 patients have been exposed to Xyrem® for periods ranging from 2 to 
90 months. 

Reasons for discontinuing study drug in those studies have included increased 
nightmares, suicidal ideation, dissociative feelings, lack of efficacy, unspecified 
adverse events, sleep loss, nausea, constipation, body ache, and dizziness.

Adverse events reported in > 10% of patients in any one study include weight 
loss, headache, nausea, disrupted nighttime sleep, irritability, parasomnias, dry 
mouth, increased awakenings, dizziness, terminal insomnia, groaning, and 
sleepiness.

Other safety data are also included. However, the safety data in the published 
literature for children using Xyrem® indicates a safety profile similar to that 
observed in adults.
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9. Review Of Proposed Prescribing Information And Related 
Documents
I have reviewed the Prescribing Information proposed by the sponsor together 
with the sponsor proposals for a number of linked documents, namely the 
Medication Guide, Instructions for Use, and (modified) Risk Evaluation and 
Mitigation Strategy (REMS). The REMS itself is comprised of multiple 
documents.

That review has been assisted by the input of many other disciplines within the 
Agency, most of which are listed later in this review.

While I have participated in Agency deliberations regarding all the documents 
listed above, my own review has been primarily directed at the following sections 
of the Prescribing Information, proper.

Highlights of Prescribing Information.
Boxed Warning.
Section 1. Indications and Usage.
Section 2. Dosage and Administration.
Section 5. Warnings and Precautions.
Section 6. Adverse Reactions.
Section 8. Use in Special Populations.
Section 14. Clinical Studies.
Section 17. Patient Counseling Information.

As this section of my review has been complex and iterative, it is not possible to 
summarize here the basis for every recommendation that I have made regarding 
the Prescribing Information and related documents. The recommendations that I 
have been have been consistent with my review of the data in this application.

I am however in agreement with the finalized and agreed-upon versions of the
documents listed above that are to accompany the approval letter for this 
application.

10. Summary Of Statistical Review
The primary statistical review of this sNDA has been performed by Dr. Xiaorong 
(Sharon) Yan of the Division of Biometrics I. Her review was completed on 
October 15, 2018.

Her review has been directed mainly at the efficacy results of the randomized, 
double-blind, placebo-controlled, withdrawal phase of Study 13-005, as derived 
from the analysis of the primary and key secondary efficacy endpoints for that 
study.

She has concluded that Study 13-005 has provided sufficient evidence that 
Xyrem® is effective as compared with placebo in treating cataplexy in patients 
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with narcolepsy. She has also substantiated the sponsor’s main analysis of the 
two key secondary efficacy endpoints.

Please see the full text of Dr. Yan’s review for more details.

10.1 Summary Of Interim Analysis
Dr. Yan’s review has also substantiated the results of the interim analysis of the change 
from baseline in the weekly frequency of cataplexy attacks across the randomized, 
double-blind, placebo-controlled withdrawal period. As already noted (see Section 6.2),
that analysis was conducted when 35 patients had completed or withdrawn early from 
that period of the study. The interim analysis included 18 patients on placebo and 17 
patients on Xyrem®. The results of that analysis are summarized in the following table 
(Table 4) that I have copied from Dr. Yan’s review.

As has already been noted in this review, Amendment 4 to Study 13-005 provided for 
the termination of the randomized withdrawal phase of that study. Dr. Yan points out that 
a total of 63 patients had been randomized to that phase of the study by the time that 
protocol amendment had become effective at all study sites.

11. Summary Of Nonclinical Review
Dr. Melissa Banks-Muckenfuss was the primary nonclinical (pharmacology-
toxicology) reviewer of this submission. Her review has primarily focused on the 
results of the animal toxicology study (20078509) conducted under the pediatric 
Written Request finalized on April 25, 2017. She has also reviewed a pilot 
pharmacokinetic and tolerability study of sodium oxybate in juvenile rats (Study 
1301-016). Her review was completed on October 24, 2018.
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The animal toxicology study conducted under the above Written Request was a 
10-week study (with an 8-week recovery period) in juvenile rats of the following 
doses of sodium oxybate: 0, 100, 300, and 900 mg/kg orally QD).

Dr. Banks-Muckenfuss has, in summary drawn attention to the following, 
regarding the results of the 10-week toxicology study conducted in juvenile rats.

Deaths were observed at doses of 300 mg/kg QD and 900 mg/kg QD, preceded 
by clinical signs that included uncoordinated gait, reduced activity, reduced 
respiratory rate, deep breathing, low carriage, partially closed eyes, and other 
signs; these clinical signs indicated a depressant effect of sodium oxybate on the 
central nervous system and on respiration. These effects were analogous to the 
central nervous system and respiratory depressant effects observed in humans
administered Xyrem® that are described in the Prescribing Information for that 
drug. Other clinical signs, such as, but not limited to, reductions in food 
consumption, were also observed at the above doses of 300 mg/kg QD and 900 
mg/kg QD in the juvenile animal study.

Juvenile animals showed an increased sensitivity to the central nervous system 
and respiratory depressant effects of Xyrem®.

The no-observed-adverse-effect level in the juvenile rat toxicity study was 100 
mg/kg QD, based on the above.

Toxicokinetic data indicated that systemic exposure to sodium oxybate 
increased, generally greater than dose-proportionally, with increasing doses, but 
also decreased with repeated dosing (i.e., in older rats). There were no sex 
differences in exposure to sodium oxybate. A tendency for younger rats to show 
higher exposures was observed in the pilot pharmacokinetic study in juvenile 
rats. There was considerable variability in pharmacokinetic exposure at the same 
dose in the juvenile rat toxicology study.

There is no clear safety margin (based on body surface area-adjusted 
calculations) between the no-observed-adverse-effect level of 100 mg/kg QD in 
the juvenile rat toxicity study and the initial total nightly doses proposed by the 
sponsor for pediatric dosing (ranging from  per night to 4.5 grams per 
night depending on body weight). Inferences that can be drawn from safety 
margins that are calculated based on comparisons of pharmacokinetic data have 
a number of limitations that Dr. Banks-Muckenfuss has outlined in her review, but 
no safety margin can be delineated on that basis either. 

Dr. Banks-Muckenfuss has recommended, based on the above-described lack of 
a safety margin, that Xyrem® not be approved for the treatment of cataplexy and 
excessive daytime sleepiness in patients with narcolepsy. 

She does, however, note the following:

In the juvenile rat toxicity study, dosing was initiated at an age comparable to 2 
years in humans (based on the extent of central nervous system development). 
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On the other hand, Xyrem® is proposed for use in children aged 7 years and 
older.

In pediatric subjects, Xyrem® doses are to be titrated and the total nightly dose 
administered in two divided doses; that was not the case in the juvenile rat 
toxicology study. 

For further details, please see the review by Dr. Banks-Muckenfuss, who has 
separately concluded that the sponsor has met the terms of the pediatric Written 
Request finalized on April 25, 2017.

Dr. Lois Freed, supervisory pharmacologist, notes that plasma exposures at the 
no-adverse effect level dose (100 mg/kg) for adverse effects in juvenile rats are 
less than that in humans at the maximum recommended human dose of 9
g/night. She however observes that all deaths were preceded by clinical signs 
consistent with the known pharmacological effects of sodium oxybate and which 
are monitorable in humans. Dr. Freed further notes that similar adverse central 
nervous system effects have been observed in adults and are described in 
labeling. As discussed by Dr. Freed, there has been substantial use of Xyrem in 
pediatric patients since its approval in 2002. According to the sponsor, during this 
period, 2874 pediatric patients have received Xyrem® in the U.S., with 422 below 
the age of 12 years and, of these, 44 below the age of 7 years; no Xyrem®-
related deaths have been identified. The sponsor also cited published literature, 
including six studies reporting safety data in children and adolescents treated 
with Xyrem® (see Summary of Clinical Safety in current application). In addition,
this sNDA includes clinical data in the pediatric population. Dr. Freed concludes 
that clinical data are arguably the most relevant for determining the safety of a 
potential therapeutic, and that, if the clinical team concludes that the available 
data support approval of sodium oxybate for use in pediatric patients for the 
proposed indication, there is no objection to approval of the application from a 
nonclinical standpoint.

Additional note from this reviewer. The available clinical safety data for 
Xyrem®, including data derived from its use in children appear sufficient to offset 
the safety concerns that have arisen from the results of the juvenile rat toxicity 
study conducted with sodium oxybate. Thus, the available animal toxicology data 
do not preclude the approval of Xyrem® for use in children.

12. Summary Of Clinical Pharmacology Review 
The main clinical pharmacology reviewers of this supplemental application were
Drs. Kevin Krudys and Dawei Li. Their review was completed on October 23, 
2018.

Drs. Krudys and Li have summarized the pharmacokinetic data in this application 
in their review. They have recommended that this application be approved and 
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conveyed to the sponsor. Communications between the Agency and sponsor 
regarding the text of the REMS continued after the completion of her review and
were continuing at the time of completion of my review.

14.2 Review By Division Of Medication Error Prevention And Analysis 
(DMEPA)
Dr. Ebony Whaley of DMEPA has completed a consultative review of a human 
factors validation study report and of labels and labeling submitted with this 
application; her review was completed on October 4, 2018. The human factors 
validation study that was conducted by the sponsor was directed at a proposed 
new Xyrem® dosing syringe, the container label for which has already been 
depicted in my summary of the Chemistry review of this submission.

Dr. Whaley has concluded that the results of the human factors validation study 
“demonstrate that representative users can use the revised oral dosing syringe 
safely and effectively.” In her review, she has also identified text in the proposed 
Prescribing Information that may lead to medication errors, and has 
recommended changes in that text to minimize such errors.

15. Summary Of Office Of Prescription Drug Promotion (OPDP) 
Reviews
Two reviews have been completed by Christine Bradshaw, Regulatory Review 
Officer in that Office on the same date

A review completed on October 24, 2018, has responded to a consultation from 
this Division and the Division of Risk Management (DRISK) for a labeling review 
from that office regarding  
components of the proposed modified REMS for Xyrem® associated with this 
sNDA. In that review, Ms. Bradshaw has acknowledged comments made by 
DRISK regarding the  
components of the proposed modified REMS for Xyrem®. She states that OPDP 
will not be reviewing those materials as part of this supplement. She further 
recommends that the sponsor may submit those materials to the OPDP in 
compliance with advertising and promotion regulations.

A second review also completed on October 24, 2018, has responded to a 
consultation from this Division regarding the proposed Prescribing Information, 
Medication Guide, and Instructions for Use accompanying this application. That 
review has been combined with a review from the Office of Medical Policy 
Programs (by Sharon Williams, MSN) and a number of recommendations made 
regarding these labeling components.

An internal memorandum to the Division of Risk Management preceded the 
above reviews.
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16. Controlled Substances Staff Review
A review of this application has been completed by Alan Trachtenberg, MD, 
MPH, of the Controlled Substances Staff. That review was completed on 
September 25, 2018

Dr. Trachtenberg has recommended that, from the perspective of the Controlled 
Substances Staff, this sNDA can be approved. He further notes that the 
proposed changes to Xyrem® labeling do not involve changes to Section 9 (Drug 
Abuse and Dependence) or any other sections that address drug abuse and 
dependence.

17. Financial Disclosure Information
Financial disclosure information has been collected only for the single clinical 
efficacy trial, 13-005, included in this submission.

17.1 Components Of Certification

17.1.1 Certification Pertinent To Investigators/Sub-Investigators Who Declared 
That They Did Not Have Any Relevant Financial Interests (FDA Form 
3454)

The sponsor has supplied a list of all such investigators and sub-investigators 
who were involved in these studies. In regard to this list the sponsor has:

Certified that it has not entered into any financial agreement with the clinical 
investigators listed in the application, whereby the compensation to the 
investigator could be affected by the outcome of the study in which the 
investigator was a participant, as defined by 21 CFR 54.2 (a)

Certified that each listed clinical investigator required to disclose to the 
sponsor whether the investigator had a proprietary interest in this product or a 
significant equity in the sponsor as defined in 21 CFR 54.2 (b) did not 
disclose any such arrangements

Certified that no listed investigator was the recipient of significant payments of 
other sorts as defined in 21 CFR 54.2 (f).

17.1.2 Certification Pertinent To Investigators/Sub-Investigators With 
Disclosable Financial Interests (FDA Form 3455)

The sponsor has listed a single investigator,  to whom 
such certification applied. Further, the sponsor has cited a number of reasons 
why that investigator that investigator was cleared for participation in Study 13-
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20. Overall Conclusion
This Supplemental New Drug Application has provided sufficient data to support 
the approval of Xyrem®

21. Recommendation
This Supplemental New Drug Application may be approved. An approval letter 
may accordingly be issued accompanied by product labeling that is agreed upon 
between the Agency and sponsor.

Ranjit B. Mani, M.D.
Medical Reviewer

rbm      
cc:
HFD-120
IND
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1 EXECUTIVE SUMMARY

This pediatric supplemental NDA is to support the expansion of the labeling to include the pediatric 
use of Xyrem (sodium oxybate) oral solution for the treatment of cataplexy in patients with 
narcolepsy. 

The Xyrem pediatric clinical program consists of a single Phase 2/3 study (Study 13-005) of Xyrem 
in the treatment of pediatric subjects, ages 7 to 17, with narcolepsy with cataplexy. The study was 
conducted under Pediatric Written Request (PWR), as amended on 25 April 2017. 

Study 13-005 was a double-blind, placebo-controlled, randomized-withdrawal, multicenter study of 
the efficacy and safety of Xyrem. 

After reviewing the results from a pre-planned interim analysis based on 35 subjects, the Data 
Safety Monitoring Board (DSMB) recommended that the placebo treatment in the Double-blind 
Treatment Period of the trial be stopped as the prespecified stopping criterion (p < 0.005) was 
met. The interim results showed an increase of 12.7 in the median of weekly number of 
cataplexy attacks in patients withdrew from Xyrem and received placebo, compared to no change 
in patients continued in Xyrem treatment during the double-blind period with a p-value of 0.0002 
in the treatment difference.

The results from the final analysis on the primary efficacy endpoint of change in weekly number 
of cataplexy attacks were similar to the ones from the interim analysis.

2 INTRODUCTION

2.1 Overview

Xyrem® (sodium oxybate) oral solution (NDA 21-196) is approved in the United States (US) for
the treatment of cataplexy in patients with narcolepsy (2002) and for the treatment of excessive
daytime sleepiness (EDS) in patients with narcolepsy (2005).

Jazz Pharmaceuticals conducted one efficacy and safety study (Protocol 13-005) with Xyrem in 
pediatric patients with narcolepsy with cataplexy to support the application. Study 13-005 was 
conducted under the Pediatric Written Request.

Study 13-005 was a double-blind, placebo-controlled, randomized-withdrawal, multicenter study 
of the efficacy and safety of Xyrem (sodium oxybate) oral solution in pediatric subjects with
narcolepsy with cataplexy. 

On February 24, 2016, the Data and Safety Monitoring Board (DSMB) for this study reviewed 
the results from a pre-planned interim analysis of the primary efficacy based on 35 subjects 
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having completed or discontinued from the Double-blind Treatment Period of the study. The 
results of this analysis showed positive efficacy on the primary endpoint, the change in the 
weekly number of cataplexy attacks, at a significance level of p < 0.005. Since this met the
prespecified criterion for success, the DSMB recommended that the placebo treatment in the 
Double-blind Treatment Period of the trial be stopped. The DSMB further recommended that the 
open-label portion of the study be continued, so as not to further expose subjects to placebo 
treatment. 

The following table presents a summary of the study.

Table 1 List of All Studies Included in This Review
Phase and Design Treatment

Period
Comparator # of Subjects 

per Arm
Study 
Population

13-005 Phase 3, double-blind, 
placebo-controlled, 2-
arm, randomized 
withdrawal

open-label 
Stable Dose 
Period (2 weeks) 
and Double-Blind 
Withdrawal (2
weeks)

Placebo Placebo: 32
Xyrem: 31

Pediatric 
patients with 
narcolepsy 
with 
cataplexy

Source: Reviewer’s summary

2.2 Data Sources 

All documents reviewed for this BLA supplement submission are in electronic form. The path to 
the original submission on 4/27/2018 is \\CDSESUB1\evsprod\NDA021196\0278.

3 STATISTICAL EVALUATION

3.1 Data and Analysis Quality

No major issues were identified in the submission of data and study documents.

3.2 Evaluation of Efficacy

3.2.1 Evaluation of Efficacy for Study 13-005

3.2.1.1 Study Design

The primary objectives of Study 13-005 were to evaluate the efficacy and safety of Xyrem 
(sodium oxybate) oral solution in the treatment of cataplexy in pediatric subjects with 
narcolepsy.
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The study was a double-blind, placebo-controlled, randomized-withdrawal, multicenter study of 
the efficacy and safety of Xyrem (sodium oxybate) oral solution. 

Children and adolescents aged 7 to 16 years diagnosed with narcolepsy with cataplexy who were 
being treated with Xyrem or who were Xyrem naïve, with or without concomitant stable 
stimulant use, were eligible to enter the study. For this study, a Xyrem-naïve subject was defined 
as a subject who had never been treated with Xyrem or who was previously treated with Xyrem 
and discontinued Xyrem for at least 1 month prior to the Screening visit for reasons other than 
lack of efficacy and / or tolerability.

Following Screening, subjects who were Xyrem naïve entered the open-label Dose Titration
Period of up to 10 weeks. Once the Xyrem dose had been optimized per the Investigator’s
judgment, these subjects entered the open-label Stable Dose Period with that dose. Subjects who
were on Xyrem at study entry remained on their stable dose and regimen and entered the Stable 
Dose Period following screening. Subjects were eligible to enter the Double-blind Treatment 
Period if the dose and regimen of Xyrem remained unchanged during the Stable Dose Period 
and, in the judgment of the Investigator, no clinically significant worsening in narcolepsy 
symptoms or clinically significant adverse events due to Xyrem treatment had occurred.

Subjects entering the Double-blind Treatment Period were randomized 1:1 to receive one of the 
following 2 treatments during the 2-week Double-blind Treatment Period (randomized-
withdrawal):

Xyrem: Active Xyrem was continued as a double-blind treatment at the stable dose taken 
and regimen used in the prior 2 weeks
Xyrem placebo: Xyrem placebo was initiated as a double-blind treatment at a volume and 
regimen equivalent to the Xyrem dose taken in the prior 2 weeks.

At least 100 subjects were to be enrolled in approximately 70 sites globally. It was planned to 
have 70 subjects entering the double-blind treatment period.

As a result of a preplanned interim analysis, which showed positive efficacy results on the
primary efficacy endpoint, the protocol was amended (Amendment 4) to replace the placebo
treatment in the Double-blind Treatment Period with open-label Xyrem treatment. After
Amendment 4 became effective (effective date from May 17, 2016), all subjects entering the 
Double-blind Treatment Period received open-label Xyrem treatment. An amended Written 
Request was issued on April 25, 2017, reflecting this change. For administrative reasons, the 
term “Double-blind Treatment Period” continued to be used throughout the protocol.

A schematic description of the study design is presented in Figure 1.
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Figure 1 Study Schema
Source: Figure 1 of Clinical Study Report

3.2.1.2 Study Endpoints

The primary endpoint (Tier 1) is the change in weekly number of cataplexy attacks from the last 
2 weeks of the Stable Dose Period to the 2 weeks of the Double-blind Treatment Period.

Subjects (if needed, with the help of caregiver) were to complete a cataplexy frequency diary
daily in the evening to record the daily frequency of the subject’s cataplexy attacks.

Key secondary endpoints (Tiers 2 and 3) are:
1. CGIc for cataplexy severity from the end of the Stable Dose Period to the end of the

Double-blind Treatment Period
2. Change in the ESS (CHAD) score from the end of the Stable Dose Period to the end of 

Double-blind Treatment Period

3.2.1.3 Statistical Methodologies

3.2.1.3.1 General Consideration

The Efficacy Population consisted of all subjects who were randomized and who completed at 
least 5 days of dosing in the Double-blind Treatment Period. This population was used as the 
main analysis population for tables of the primary and secondary efficacy endpoints.

3.2.1.3.2 Analyses of the Primary Endpoints
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For the assessment of the primary efficacy endpoint, the number of weekly cataplexy attacks was
determined in each period (last 14 days of the Stable Dose Period or during the Double-Blind
Period) by taking the total number of cataplexy attacks reported during the period and dividing
by the number of days during the period where a diary was completed. This ratio was then
multiplied by 7 to determine the weekly number of attacks. Change in the weekly number of 
cataplexy attacks was calculated as the weekly number of cataplexy attacks during the Double-
blind Treatment Period minus the weekly number of cataplexy attacks during the last 2 weeks of 
the Stable Dose Period (baseline).

The primary efficacy analysis compared Xyrem and Placebo using a non-parametric analysis of
covariance (ANCOVA) by ranking both the baseline covariate and the change from baseline
value without regard to assigned treatment group. The ANCOVA was performed with the rank 
for the change from baseline as the dependent variable, treatment as a factor, and the rank for the
baseline value as the covariate. A sensitivity analysis was performed adjusting for age group (7 
to 11 years of age and 12 to 17 years of age).

3.2.1.3.3 Analysis of Secondary Endpoints

Key Secondary Endpoints Analyses

CGIc for cataplexy severity was completed at the end of the Double-blind Treatment Period and
investigators rated their impression of any change in the severity of the subject’s cataplexy since
baseline (defined as the end of the stable dose period) on a 7-point scale. The analysis assigned a
value to each ordinal category, ranging from -3 to 3 (Very Much Worse to Very Much
Improved), and the overall distribution was compared between Xyrem and Placebo by the
Cochran-Mantel-Haenszel (CMH) test for row mean score difference.

An exploratory analysis compared the percent of subjects who worsened, defined as “much
worse” or “very much worse”, between treatments using a chi square test.

For the ESS (CHAD) endpoint, the change in score from the Stable Dose Period to the end of the
Double-blind Treatment Period was compared between treatment groups using the 
nonparametric ANCOVA model, as described in the primary endpoint analyses. A sensitivity
analysis was performed adjusting for use of stimulants in the Stable Dose Period.

3.2.1.3.4 Handling of Missing Values

For the ESS (CHAD) endpoint, a missing value in the Double-blind Treatment Period was 
imputed using the last available value from the Stable Dose Period (i.e., baseline value carried 
forward).
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3.2.1.3.4.1 Multiplicity Adjustment

A tiered approach was planned to control the Type 1 family-wise error rate at the two-sided 0.05 
significance level. At the pre-specified interim analysis, the DSMB recommended stopping
Placebo treatment during Double-blind Treatment Period due to the positive primary efficacy
Results. Statistical testing of the secondary endpoints was performed after all randomized 
subjects completed the Double-blind Treatment Period, starting with Tier 2 in sequential order 
by tier (as noted in the section above, at the 0.05 significance level). If Xyrem was significantly 
better than Placebo, then testing continued with the next tier.

3.2.1.3.5 Interim Analysis

An interim analysis was conducted as planned after 35 subjects completed or discontinued early
from the Double-blind Treatment Period. The data were reviewed by a DSMB that recommended 
stopping placebo treatment in the Double-blind Treatment Period and continuing the study as an 
open-label safety study.

Considerations for stopping the study early included the following as initially planned.

For stopping the study early because of treatment success, so that fewer subjects would be
exposed to placebo: The O'Brien-Fleming approach was to be used with the primary efficacy
endpoint. This endpoint was to be tested at a significance level of 0.005 at the interim analysis. If
statistical significance was shown, the DSMB could recommend stopping the study considering
the overall study objectives and subject’s safety. If the study was not stopped, to maintain an
overall alpha of 0.05, the final analysis was to be conducted at a significance level of 0.048, 
based on one prior look at the data.

Stopping rules for futility and safety were also pre-specified in the protocol and assessed by
the DSMB.

3.2.1.4 Study Results 

3.2.1.4.1 Patient Disposition

Of the 136 subjects screened, 106 subjects were enrolled: 74 subjects were Xyrem naïve and 32 
subjects were on Xyrem at study entry. Xyrem naïve subjects who entered the study underwent 
dose titration based on body weight category during the Dose Titration Period. About 90% of 
subjects achieved a tolerable and efficacious dose and entered the Stable Dose Period. Subjects 
on Xyrem at study entry immediately entered the Stable Dose Period. After completing the 
Stable Dose Period, eligible subjects entered the Double-blind Treatment Period followed by the 
Open-label Safety Period.
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Overall, as of 10 February 2017 (primary database cutoff date), a total of 17 subjects 
discontinued from the study during various study periods (7 subjects discontinued from the Dose 
Titration Period; 3 subjects discontinued from the Stable Dose Period; 1 subject discontinued
from the Double-blind Treatment Period; 6 subjects discontinued from the Open-label Safety 
Period). 

Note that the primary endpoint was met in the interim analysis, which included 35 randomized 
subjects. The randomization to Placebo or Xyrem during the Double-blind Treatment Period 
continued until Protocol Amendment 4 became effective. Therefore, additional subjects were 
randomized after the interim analysis and the final Efficacy population consisted of 63 subjects 
randomized to Xyrem (31 subjects) or Placebo (32 subjects) who completed at least 5 days of 
dosing in the Double-blind Treatment Period.

Subject disposition at the time of the data cut off on 10 February 2017 is depicted in Figure 2.

Figure 2 Patient Disposition
Source: Figure 3 of Clinical Study Report

No randomized subjects were excluded from the Efficacy population due to major deviations; 
therefore, the Randomized population, the Per Protocol population and the Efficacy population 
were equivalent. 
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Patient Demographics

Overall, the median age was 12 years (range: 7 to 16). More subjects were enrolled in the 12 to 
17-year age group (68/106 subjects, 64.2%) than in the younger 7 to 11-year age group (38/106 
subjects, 35.8%). Most subjects (59.4%) were male and White (68.9%). Baseline demographic 
characteristics were generally balanced between treatment groups in the randomized population
(Table 2).

Table 2 Demographic Characteristics (Randomized Subjects)

Source: Reviewer’s Summary and Table 8 of Clinical Study Report

3.2.1.4.2 Patient Baseline Disease Characteristics
The mean years from diagnosis for the subjects was near 2 years at the screening. About 41% of 
the subjects in the placebo group and 36% of subjects in the Xyrem group were on Xyrem at the 
entry. Most subjects (near 90%) had cataplexy severity of moderately ill to severely ill. Subjects 
baseline disease characteristics were generally balanced between treatment groups (Table 3).

Table 3 Baseline Disease Characteristics

Placebo
N=32

Xyrem
N=31

Age (years)
Mean (SD)
Median
Min, Max

11.8 (2.48)
12.0
7, 16

11.6 (2.54)
12.0
7, 16

Sex, n (%)
Male
Female

14 (43.8)
18 (56.3)

12 (38.7)
19 (61.3)

Race, n (%)
Asian
Black / African American
White
Other

1 (3.1)
7 (21.9)

23 (71.9)
1 (3.1)

1 (3.2)
4 (12.9)

25 (80.6)
1 (3.2)

Country, n (%)
USA
France
Italy
Netherland

17 (53.1)
3 (9.4)

9 (28.1)
3 (9.4)

16 (51.6)
4 (12.9)
9 (29.0)
2 (6.5)

Placebo
N=32

Xyrem
N=31

Years from Diagnosis
Mean (SD)
Median

1.94 (1.58)
1.63

1.92 (2.17)
0.99

Xyrem Status at Entry, n (%)
Xyrem naïve
On Xyrem at Entry

19 (59.4)
13 (40.6)

20 (64.5)
11 (35.5)
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Source: Table 10 of Clinical Study Report

3.2.1.5 Efficacy Results 

3.2.1.5.1 Primary Endpoint – Change in the Weekly Number of Cataplexy Attacks

The double-blind treatment period was stopped after protocol amendment 4. As a result, the 
interim analysis is the primary analysis for determining the efficacy. 

The interim analysis included 35 subjects, 18 in the placebo group and 17 in the Xyrem group. 
The primary analysis of the change in the weekly number of cataplexy attacks was the analysis
of covariance in ranked data.

At the baseline, the mean and median of the weekly number of cataplexy attacks were similar in 
the two treatment groups. During the double-blind treatment period, the weekly number of 
cataplexy attacks was more than doubled in the placebo group and was little changed in the 
Xyrem group. The mean and median change were 12.87 and 12.70, respectively, in the placebo 
group, compared to 1.89 and 0, respectively, in the Xyrem group. The treatment difference was 
statistically significant with a p-value of 0.0002, which triggered the stopping rule.

Table 4 Interim Results: Change in the Weekly Number of Cataplexy Attacks

Cataplexy Severity, n (%)
0=Normal, no sign of illness
1=Borderline ill
2=Slightly ill
3=Moderately ill
4=Markedly ill
5=Severely ill
6=Most extremely ill
Mean (SD)

0
1 (3.1)
1(3.1)

5 (15.6)
17 (53.1)
7 (21.9)
1 (3.1)

4.0 (0.97)

0
0

1 (3.2)
5 (16.1)

15 (48.4)
7 (22.6)
3 (9.7)

4.2 (0.95)
Baseline ESS (CHAD)

Mean (SD)
Median

13.9 (3.86)
14.0

13.2 (4.69)
13.0

Placebo
N=18

Xyrem
N=17

Baseline Number of Cataplexy
Mean (SD)
Median
Min, Max
25%, 75% quartile

12.38 (28.69)
5.31

0, 125.4
1.0, 10.0

11.79 (16.72)
4.67

0.0, 51.3
0.6, 10.8

Double-blind Number of Cataplexy
Mean (SD)
Median
Min, Max
25%, 75% quartile

25.25 (23.86)
21.25

2.5, 95.5
14.0, 24.7

13.68 (21.03)
5.38

0, 75.1
0.5, 10.0

Change in the Number of Cataplexy
Mean (SD)
Median

12.87 (17.43)
12.70

1.89 (8.03)
0.0
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Source: Reviewer’s analysis

Based on the positive interim results, the DSMB recommended to stop the placebo treatment. 
The protocol was amended (Amendment 4). The effective date of the amendment 4 varied at 
different sites with the earliest effective date in May 2016. A total of 63 subjects were 
randomized before Amendment 4 became effective.

The final efficacy data set included all 63 subjects who were randomized: 32 to the placebo 
group and 31 to the Xyrem group.

During the Double-blind Treatment Period, the number of weekly cataplexy attacks was more 
than doubled in the placebo group but was little changed in the Xyrem group - results that were 
similar to what were observed in the interim analysis. The median change from baseline (the last
2 weeks of the Stable Dose Period) in the weekly number of cataplexy attacks was 12.71 for 
subjects randomized to Placebo and 0.27 for subjects randomized to Xyrem. The comparison of 
the ranked change from baseline between treatments was statistically significant (p < 0.0001) 
when analyzed by ANCOVA using ranked data, adjusted by ranked baseline.

Most subjects completed 14 days of diary used for the calculation of weekly number of cataplexy 
attacks. The mean, median as well as the middle 50% of the number of diaries were about 14 
days. 

Table 5 presents a summary of the results at final analysis of the primary endpoint.

Table 5 Final Results of Weekly Number of Cataplexy Attacks 

Min, Max
25%, 75% quartile

p-value (primary)

-29.9, 56.5
3.5, 17.6

-4.5, 32.1
-1.0, 1.6

0.0002

Placebo
N=32

Xyrem
N=31

Baseline Number of Cataplexy
Mean (SD)
Median
Min, Max
25%, 75% quartile

16.59 (33.16)
4.67

0.0, 125.4
1.0, 11.0

9.60 (13.84)
3.50

0.0, 51.3
0.6, 10.8

Double-blind Number of Cataplexy
Mean (SD)
Median
Min, Max
25%, 75% quartile

33.96 (46.29)
21.25

0.0, 183.0
6.9, 26.4

12.11 (17.36)
3.77

0.0, 75.0
1.5, 17.7

Change in the Number of Cataplexy
Mean (SD)
Median
Min, Max
25%, 75% quartile

p-value (primary)

17.37 (23.89)
12.71

-29.9, 103.0
3.4, 19.8

2.52 (7.12)
0.27

-4.5, 32.1
-1.0, 2.5

<0.0001
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Source: Reviewer’s analysis

Sensitivity analysis by adjusting the age group yielded similar results with a p-value of <0.0001.

3.2.1.5.2 Secondary Endpoints

CGIc for Cataplexy Severity

Two subjects in the Xyrem group did not have CGIc ratings and were not included in the 
analysis. The analysis of the overall ratings on the 7-point scale using Cochran-Mantel-Haenszel 
(CMH) test (the primary test) showed a statistically significant treatment difference with a p-
value of 0.0006.

At the end of the double-blind period about 66% of the subjects in the placebo group had CGIc 
ratings of much worse or very much worse, compared to about 17% of the subjects in the Xyrem 
group with the same ratings. 

Table 6 CGIc for Cataplexy Severity

1. Worsening = CGIc rating much worse or very much worse
2. P-value is from chi square test of proportion of patients with worsening for sensitivity analysis.
Source: Reviewer’s analysis

Change in ESS (CHAD) Score

One subject in each of the treatment group did not have baseline ESS score available and were
not included in the analysis. An additional subject who was randomized to placebo group did not 

Number of Diaries, days
Mean (SD)
Median
Min, Max
25%, 75% quartile

13.56 (1.48)
14.0

10, 17
13.5, 14.0

14.00 (2.03)
14.0
7, 18

13.0, 15.0

Placebo
N=32

Xyrem
N=31

CGIc Ratings, n (%)
Total Observed
Very Much Worse (-3)
Much Worse (-2)
Minimally Worse (-1)
No Change (0)
Minimally Improved (1)
Much Improved (2)
Very Much Improved (3)
Missing

p-value

32
4 (12.5)

17 (53.1)
7 (21.9)
2 (6.3)

0
2 (6.3)

0
0

29
1 (3.4)

4 (13.8)
6 (20.7)

15 (51.7)
1 (3.4)
2 (6.9)

0
2

0.0006
CGIc Worsening1, n (%)

Yes
No
p-value2

21 (65.6)
11 (34.3)

5 (17.2)
24 (82.8)
0.0001
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have assessment value in the double-blind withdrawal period and had the baseline value carried 
forward, i.e., with 0 change. At the end of Stable-Dose period (baseline), the median ESS score 
was 11.0 for the placebo group and 8.0 for the Xyrem group. At the end of the double-blind 
treatment period, the median ESS score increased by 3 points in the placebo group and was flat 
in the Xyrem group. The difference in the change from baseline in the ESS core was statistically 
significant based on the ANCOVA with the ranked score adjusted by ranked baseline score.

Table 7 Change from Baseline in ESS (CHAD) Score at the End of Doub-blind Period

Source: Reviewer’s analysis

Sensitivity analysis adjusting for the use of stimulants in the Stable Dose Period yielded similar 
results with a p-value of 0.0009.

3.3 Evaluation of Safety 

Please refer to Evaluation of Safety by Dr. Ranjit Mani.

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race, Age, and Geographic Region

Analysis of the primary endpoint by gender, race, age and geographic region were performed.
Differences among the subgroups in the change of weekly number of cataplexy attacks appear to 
be mostly due to the difference in the baseline weekly number of cataplexy attacks. The 
treatment effects were consistent among the subgroup populations.

Table 8 Change in the Weekly Number of Cataplexy Attacks by Subgroup

Placebo
N=31

Xyrem
N=30

Baseline (Visit 3 – End of Stable Dose)
Mean (SD)
Median

10.4 (3.80
11.0

8.5 (4.35)
8.0

Visit 4 (End of Double-blind)
Mean (SD)
Median

13.2 (4.03)
12.0

9.2 (4.81)
9.0

Change from Baseline
Mean (SD)
Median

p-value

2.8 (3.68)
3.0

0.7 (3.22)
0.0

0.0004

Placebo
N=32

Xyrem
N=31
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Source: Reviewer’s analysis

4.2 Other Special/Subgroup Populations

Analysis of the change in weekly number of cataplexy attacks by Xyrem status at the study entry 
was performed. At the entry of the study, 13 subjects randomized to placebo and 11 subjects 
randomized to Xyrem were on Xyrem.  Nineteen (19) subjects randomized to placebo and 20 
subjects randomized to Xyrem were considered Xyrem naïve (had never been treated with 
ZXyrem or had discontinued Xyrem for at least one month). Treatment effect is consistent 
between the two subgroups.

Sex
Female

N
Baseline Mean (Median)
Change in Mean (Median)

Male
N
Baseline Mean (Median)
Change in Mean (Median)

15
25.06 (5.25)

19.79 (16.00)

17
9.12 (2.69)

15.23 (11.00)

13
5.85 (1.50)
0.47 (0.00)

18
12.30 (7.75)
4.00 (0.43)

Age Group
7-11 Years

N
Baseline Mean (Median)
Change in Mean (Median)

12-17 Years
N
Baseline Mean (Median)
Change in Mean (Median)

14
19.14 (5.63)

23.45 (18.32)

18
14.61 (2.80)
12.64 (9.39)

12
19.39 (3.00)
3.63 (0.13)

19
7.83 (4.00)
1.81 (0.58)

Race
White

N
Baseline Mean (Median)
Change in Mean (Median)

Black
N
Baseline Mean (Median)
Change in Mean (Median)

23
21.92 (5.38)

20.68 (16.00)

7
2.00 (0.00)
9.38 (4.21)

25
9.66 (4.00)
1.92 (0.58)

4
2.50 (1.25)

-1.15 (-0.44)
Region

USA
N
Baseline Mean (Median)
Change in Mean (Median)

Non-USA
N
Baseline Mean (Median)
Change in Mean (Median)

17
5.80 (5.38)

13.68 (12.00)

15
28.82 (2.92)

21.55 (16.00)

16
12.39 (6.08)
1.97 (0.00)

15
6.62 (3.00)
3.10 (1.27)
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Table 9 Change in the Weekly Number of Cataplexy Attacks by Xyrem Status at Entry

Source: Reviewer’s analysis

5 SUMMARY AND CONCLUSIONS

5.1 Statistical Issues 

No significant statistical issues were found to be deemed having significant impact on the 
efficacy results.

5.2 Collective Evidence

Study 13-005 has showed efficacy that is consistent at the interim and final analyses and across 
subgroup populations. Patients who withdrew from Xyrem had a median increase of over 12 
cataplexy attacks compared to no increase in patients who continued Xyrem treatment during the 
double-blind treatment period. The treatment difference highly statistically significant.

5.3 Conclusions and Recommendations

Study 13-005 has provided sufficient evidence that Xyrem is effective as compared to placebo in 
treating cataplexy in patients with narcolepsy.

Placebo
N=32

Xyrem
N=31

Xyrem Status at Entry
On Xyrem

N
Baseline Mean (Median)
Change in Mean (Median)

Xyrem Naive
N
Baseline Mean (Median)
Change in Mean (Median)

13
14.28 (4.50)

13.17 (12.00)

19
18.17 (4.85)

20.24 (13.42)

11
11.38 (3.00)
2.43 (1.17)

20
8.62 (3.75)
2.57 (0.13)
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1 Executive Summary

1.1 Introduction
Xyrem® is currently marketed for the treatment of excessive daytime sleepiness and 
cataplexy in narcolepsy in adults.  This supplemental NDA addresses an outstanding 
PWR to assess the use of Xyrem in the pediatric population.

1.2 Brief Discussion of Nonclinical Findings
The sponsor conducted a 10-week study of sodium oxybate (0, 100, 300, and 900 
mg/kg PO QD) in juvenile rats, with an 8-week recovery period.  In the study, the 
NOAEL was 100 mg/kg/day based on 
mg/kg/day; there was no safety margin to the NOAEL on a mg/m2 basis. Compared to 
adults, young animals showed increased sensitivity to the depressant effects of sodium 
oxybate. At 900 mg/kg/day, the following were also observed: reduced body weight 
gain over the dosing period (approximately 6% in females and 12% in males, with a
slight difference in mean body weight compared to controls persisting at recovery), 
delayed sexual maturation (correlating with reduced body weight) in males, and slight 
increases in bone mineral content and density. Clear changes in body weight gain and 
bone content and density were not observed after the recovery period.

Systemic exposure increased, generally greater than dose-proportionally, with 
increasing doses, and decreased with repeated dosing.  No clear sex difference was 
observed, and exposures tended to be higher at the initiation of dosing on PND21
compared to PND49 and PND90.  A tendency for young rats (e.g., PND4 compared to 
PND21) to show higher exposures was also observed in the sponsor’s pilot single dose 
PK study.

1.3 Recommendations

1.3.1 Approvability
From a nonclinical perspective, Xyrem is not recommended for approval for the 
treatment of cataplexy and excessive daytime sleepiness in pediatric patients with 
narcolepsy. Juvenile animals showed increased sensitivity to the depressant effects of 
Xyrem, presumably resulting in the observed mortalities, without a clear safety margin.

1.3.2 Additional Nonclinical Recommendations
None.

1.3.3 Labeling
Recommendations for the wording in Section 8.4, Pediatric Use are under discussion.
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2 Drug Information

2.1 Drug
Generic Name sodium oxybate
Tradename Xyrem
Chemical Name sodium 4-hydroxybutyrate
Molecular Formula and Weight C4H7NaO3; 126.09 g/mole
Structure or Biochemical Description

Pharmacologic Class central nervous system depressant

2.2 Relevant INDs, NDAs, BLAs and DMFs
IND 49,641 sodium oxybate
NDA 21-196 Xyrem Cataplexy and EDS in Narcolepsy in adults

2.3 Drug Formulation
As described in the Xyrem labeling, “Sodium oxybate is a white to off-white, crystalline 
powder that is very soluble in aqueous solutions. Each mL of Xyrem contains 0.5 g of 
sodium oxybate (equivalent to 0.413 g/mL of oxybate) in USP Purified Water, 
neutralized to pH 7.5 with malic acid.”

2.4 Comments on Novel Excipients
None.

2.5 Comments on Impurities/Degradants of Concern
None of concern identified.

2.6 Proposed Clinical Population and Dosing Regimen
Xyrem is proposed for treatment of both cataplexy and excessive daytime sleepiness 
(EDS) in pediatric patients with narcolepsy, with the proposed dosing regimen below 
(from the sponsor).
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2.7 Regulatory Background
In 2002, NDA 21-196 for Xyrem® (sodium oxybate) oral solution was approved for the 
treatment of cataplexy and excessive daytime sleepiness (EDS) in patients
with narcolepsy.  A pediatric Written Request (WR) for Xyrem was issued by the Agency 
on March 10, 2014 and amended on April 25, 2017.

3 Studies Submitted

3.1 Studies Reviewed 
Study 20078509: A 10-Week Juvenile Toxicity Study of Xyrem (Sodium Oxybate) by 
Oral (Gavage) in Rats with an 8-Week Recovery Period

Study 1301-016: A Pilot Pharmacokinetic/Tolerability Study of Xyrem® (Sodium 
Oxybate) Following a Single Oral (Gavage) or Intravenous Dose in Juvenile Rats with a 
Lactational Exposure Evaluation in F0 Dams

3.2 Studies Not Reviewed 
None.

3.3 Previous Reviews Referenced
P/T review for SDN290, Dose-ranging juvenile animal study #20078508 and protocol for 
the pivotal juvenile toxicology study #20078509

PT Review for Xyrem, N21196, Dr. Rosloff
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5 Pharmacokinetics/ADME/Toxicokinetics

5.1 PK/ADME
Study 1301-016: A Pilot Pharmacokinetic/Tolerability Study of Xyrem® (Sodium 
Oxybate) Following a Single Oral (Gavage) or Intravenous Dose in Juvenile Rats 
with a Lactational Exposure Evaluation in F0 Dams
Conducted by 
Non-GLP, initiated 5/12/15

Each animal was administered a single dose of Xyrem, according to the schedule 
described in the sponsor’s Tables A and B (below).
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The dose volume was 4 mL/kg.  Observations included mortality/morbidity and clinical 
signs. TK parameters were determined using “mean composite plasma concentration-
time data.” Sodium oxybate concentration in milk was calculated as “the total amount 
of Sodium Oxybate secreted into the milk… at each time point based on the total 
volume of milk collected.”

Drug-related mortality and/or moribundity occurred at 2000 mg/kg (8 male and 9 female
PND4 pups, and all PND21 pups [moribund at 1 hr postdose, with one female found 
dead prior to 2 hr postdose]).  Mortality did not occur at 200 mg/kg PO or 120 mg/kg IV.

Following PO administration of 2000 and 1000 mg/kg, PND4 and PND5 pups showed 
decreased activity and pale, discolored skin, which occurred in all animals and lasted > 
2 hr in survivors. PND21 pups showed decreased activity that persisted.  PND28 pups 
also showed splayed limbs and slow breathing (at 30 minutes postdose), with 2 of 6
also showing hypersensitivity to touch at 1 hr postdose. Decreased activity was 
reported in PND49 animals and LD12 dams with prostration reported in one female 
PND49 animal.  IV administration in PND28 pups produced decreased activity within 15 
minutes, and behavior had normalized by 1 hr postdose.
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Sodium oxybate plasma exposures increased with increasing dose.  At a given dose, 
sodium oxybate plasma exposures often tended to be higher in younger animals
(particularly PND4 compared to PND21). Exposures achieved were generally 
independent of sex. See the sponsor’s summary Tables 3 and 4, below. Sodium 
oxybate bioavailability decreased with increasing dose (i.e., approximately 50% at 200 
mg/kg PO and 34% at 2000 mg/kg PO).

Relatively high variability (approximately 30-50%) in both plasma and milk 
concentrations was observed on LD12.  Milk concentrations were lower than plasma 
concentrations at all sampling times. See Table 1 from the sponsor, below.
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10 Special Toxicology Studies
The sponsor previously submitted a dose-ranging study (Study 20078508) to support 
submission of the proposed protocol for the pivotal juvenile toxicology study (Study 
20078509).  The Division provided the following advice on the protocol:

We have reviewed the protocol for a pivotal juvenile animal toxicology study (Study 
#20078509), submitted to IND 49641 on December 18, 2015, and have the following comments:

1. Dosing to PND 111, as you propose, may make study interpretation difficult; 
therefore, we recommend that animals be dosed only up to PND 70-90.

2. Neurobehavioral testing should be conducted during the dosing period and after an 
appropriate wash-out period in a separate group of animals (15-20/sex/group at each 
time point).

3. There is no need to conduct an FOB in addition to the other neurobehavioral tests.
4. Histopathological assessment should include a standard battery of tissues (cf. 

Bregman et al. Toxicol Pathol, 2003, 31(2): 252–253; Jacobs et al. Toxicol Pathol,
2003, 31: 571), not limited to brain, in 10/sex/group at the end of the dosing and 
recovery periods. An expanded neurohistopathological evaluation should be included 
(Bolon et al. Toxicol Pathol, 2006, 34:296-313).

5. Reproductive function does not need to be evaluated at the end of the dosing period.
It should be conducted in 15-20/sex/group in recovery animals, after the 
neurobehavioral evaluation is completed.

6. We are concerned that the proposed high dose (900 mg/kg) may result in 
unacceptable toxicity, based on the deaths observed at 1000 mg/kg in the dose-
ranging study in juvenile animals.
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Observations and Results

Survival [Twice daily]
There were four clearly drug-related early mortalities; two HDM and one HDF were 
found dead between PND21 and PND23, and one MDF was found dead on PND27.  
These deaths were dose-related and preceded by drug-related clinical signs (e.g., 
uncoordinated gait, decreased activity, decreased respiratory rate, low carriage, deep 
breathing, partially closed eyes, and/or lack of or impaired righting reflex). Cause of 
death was not determined (tissues were reportedly normal at necropsy, except minimal 
nephropathy in the MDF) but appeared consistent with CNS/respiratory depression.

Additionally, one MDM was found dead on PND99; no clinical signs were observed prior 
to death and only slight dilatation of the right renal pelvis was observed at necropsy.  
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The death of this MDM is of uncertain relationship to drug; the sponsor noted that no 
other drug-related deaths occurred outside of the dosing period.

Two other early mortalities that occurred in the study were not drug-related; one control 
female was sacrificed on PND53 because of a tail injury and one HDF was found dead 
on PND37 with macroscopic and microscopic findings consistent with gavage accident.

Clinical Signs [Daily, and 1 hr (first through 21st day of dosing) or 2 hr (from 22nd

dosing day on) postdose]
Dose-related clinical signs occurred at MD and HD and generally were observed 
postdose for the first 2 or 3 weeks, respectively.  At MD, decreased activity, 
uncoordinated, abnormal gait, partially closed eye(s), deep breathing, low carriage, 
reduced respiratory rate and/or splayed limbs were observed (resolving within 24 hr).  
At HD, increased activity, lying on side, erect fur, prostrate, closed eye(s), lack 
of/impaired righting reflex, hyperreactive, and/or labored breathing also occurred.

Body Weight [Daily, twice weekly during recovery]
At PND21 (initiation of dosing), mean body weights were approximately 5% and 7% 
lower in MD and HD animals compared to controls. Mean body weight reductions of 
approximately 6% (adjusting for the baseline difference), compared to controls,
occurred over the first week and continued through the second (F) and fourth (M) week 
of dosing, partially resolving in females but persisting to PND90/91 in HDM. See the 
sponsor’s Figures 1 and 2, below.  Statistically significant reductions in mean body 
weight gains occurred for approximately 2 and 5 weeks in HDF and HDM, respectively. 
Overall, mean body weight gain was reduced approximately 6% and 12% over the
dosing period in HDF and HDM, respectively.
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During the recovery period, reduced mean body weights compared to controls were 
observed in HDM and HDF (approximately 10%, on average across cohorts, including 
females during gestation). A slight reduction was suggested in MDM and MDF (up to 
5%).  It is unclear whether these observations were influenced by the baseline body 
weight differences among the groups (i.e., 5% and 7% lower than controls at MD and 
HD, respectively) at PND21.  No clear effects on body weight gain were reported during 
the recovery period.

Food Consumption [weekly, GD0, 7, 10 and 12 in females]
Dose-related reductions in food consumption were observed at MD and HD (up to 17% 
over the dosing interval at HD). The reductions were greatest over the first two (MD) to 
three (HD) weeks.  Overall, food consumption was reduced 6% and 15-17% at MD and 
HD during the dosing period. No effects were reported for the recovery period, 
including the gestation period in females.

Ophthalmic Observation [PND 80 or 83/86 and PND140 or 143-146)]
Evaluations were performed by  
using an indirect ophthalmoscope in conjunction with a hand-held lens.

No drug-related ophthalmic findings were reported.

Physical Development
Sexual Maturation [Cohorts 1 and 2, beginning PND35]
Balano-preputial separation was delayed in HDM, and correlated with reduced mean 
body weights.  See the sponsor’s summary Table 5, below. No clear effect on 
vaginal patency was observed.
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Sperm Analysis
Sperm was unaffected at the end of the recovery period.

Estrous Cycles
No drug-related effects were observed.

Neurological Assessment
Motor Activity [sponsor’s Text Table 5, below]

Motor activity was evaluated prior to dosing on the scheduled day.  Each animal was 
monitored a for 60-minute session (6 intervals of 10 minutes each), with detection of 
movement in two dimensions and differentiated as fine movement or ambulation. 
Overall, the data were highly variable.  Statistically significant increases in
ambulation [ss] were observed in LDM and HDM during the recovery period.
However, no clearly drug-related patterns in performance emerged.
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Acoustic Startle Habituation [sponsor’s Text Table 6, below]

Each session consisted of a series of “blank” baseline trials, followed by 50 stimulus 
trials, and then another five “blank” trials.  Data were analyzed in blocks of five trials 
each. No drug-related differences were reported. The “Max Time” data were highly 
variable.

Morris Water Maze [sponsor’s Text Table 6, below]

Testing consisted of three sessions on consecutive days.  The first two sessions 
were comprised of 9 trials, measuring the latency to reach the platform (up to a 
maximum of 60 seconds). The third session consisted of a probe trial, in which the 
platform was removed and movement was recorded for 30 seconds; the relative 
proportion of time spent in the quadrant where the platform was located in the 
previous sessions was measured.

Individual trial results were presented for each of the 9 trials in the first session, but 
only interval data (i.e., trials 1-3, trials 4-6, and trials 7-9) was provided for the 
second session.  The summary results for the first two sessions were calculated in 
three “intervals” which combined the measures of three trials each into a (least 
squares) mean (i.e., trials 1-3, trials 4-6, and trials 7-9, as well as a “combined 
interval” which was the mean of the 3 intervals).  The statistical analysis used the 
least square means as the basis for analysis. No clearly drug-related differences 
were observed, as presented.
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Reproduction [Cohort 2b, with cohabitation PND147-153]

No drug-related effects were reported (see sponsor’s Table 8, below); however, it is 
noted that the pregnancy rate was fairly low in most groups (including controls). There 
were no clearly drug-related effects on ovarian and uterine findings.

Clinical Pathology [sponsor’s Text Table 8, below]
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Clinical Chemistry [parameters from the sponsor, below]

“Non-reversible, minimal to moderate” increases in aspartate aminotransferase and 
creatine kinase activity were reported in treated females; the clinical pathology 
interpretation report indicated these changes were “suggestive of a muscular effect.”  
See the Text Table 5, below, from the Clinical Pathology Interpretation report. CK was 
increased in MDF and HDF (1.5-2.5 fold [ss], not d-r), and AST was slightly increased 
(~30% [nss]), not d-r) in treated females.  ALP was slightly increased (15 -20% [nss]) in 
MDM, HDM, and HDF.  The report also discussed “reversible, minimal increases in 
glucose concentration” in treated males.  Serum phosphorus (~10% [nss]) was slightly
increased in treated males. Total bilirubin was slightly reduced (15-20%) in MDF and 
HDF.
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During the recovery period (i.e., tested at PND 160-162 in males and GD13 in females),
CK was still increased (approximately 2- to 3-fold) and AST remained slightly increased 
(30%) in treated females.  Slight increases in urea concentration in treated females and 
in phosphorus in MD and HD females, but the Clinical Pathology Interpretation report 
attributed these observations to possible “subclinical dehydration.”  See Text Table 6
from the Interpretation report, below.  Total bilirubin was slightly increased (15-30% [ss]) 
in treated males, and triglycerides were slightly reduced (15-40% [nss]) in treated males 
and HDF.

Urinalysis [parameters from the sponsor, below]

Urine pH was slightly more basic in HD animals compared to controls.  This was also 
reported in the adult rat chronic toxicity study in original Xyrem NDA review.  The 
presence of leukocytes in the urine was reduced in HDM.

Pathology
Organ Weights
A few organ weights showed slight changes.  Absolute adrenal gland weight was 
increased in HDM (27%, [ss]) compared to controls but reduced (14%) in HDF.
Absolute spleen weight was reduced (10-20%, [ss] in M) in drug-treated animals.
Absolute heart weight was reduced 6% [nss] in HDM and 11% [ss] in HDF.
Absolute thyroid weight was reduced 13% in HDM and 15% in HDF.  Absolute 
prostate and seminal vesicle weights were reduced 7 to 12% (similar to the BW 
reductions) in HDM, but testis weight was similar to controls.  Absolute uterus weight 
was increased 41% in HDF.

After the recovery period, adrenal gland weight (absolute and/or relative to BW) was
increased 9% to 14% in MD and/or HD animal compared to controls.  Absolute 
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Histopathology was not conducted for recovery animals because no drug-related 
findings were identified in the main study animals.

Neurohistopathology
Brain and spinal cord tissues were stained with H&E, Luxol fast blue/cresyl violet 
(LFB/CV), and Bielschowsky’s silver stain. Trigeminal nerves and ganglia and dorsal 
root ganglia and dorsal nerve roots were stained with H&E and Bielschowsky’s silver 
stain.  Eyes, optic nerves, and skeletal muscle (gastrocnemius and soleus) were 
stained with H&E. Peripheral nerves (sciatic, tibial, peroneal, and sural) and ventral 
nerve roots were stained with H&E, toluidine blue, and Bielschowsky’s silver stains. 
The following subanatomic sites were assessed (see sponsor’s Text Table 2, 
below).

The pathologist reported no drug-related gross observations or brain weight and 
morphometry alterations.  Several brain morphometry measurements were excluded 
(i.e., 51 of 440 total) based on problems with the sections/measurements; the 
pathologist noted that the decisions to exclude data were made in a blinded fashion.  

The pathologist stated that the only finding was “isolated (minimal) myofiber 
degeneration in the gastrocnemius or soleus skeletal muscles in a few individual 
animals,” which was reported in both control and HD animals.  The finding was 
described as “characterized by a single myofiber with proliferation of satellite cells 
obscuring the sarcoplasm.” One HDF showed mild fibrosis of the gastrocnemius 
muscle (clinical pathology was not available for this animal).

Because no drug-related findings were observed, neurohistopathology was not 
conducted for recovery animals.
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Bone (Length and Densitometry)
Mean femur length was generally similar to controls.  Treated males showed a dose-
dependent very slight reduction (maximum of approximately 3.5%) at the end of the 
dosing period, which may correlate with the slight developmental delay.  The slightly 
increased femur length in the LD animals (approximately 3%, [ss]) at the end of 
recovery is of unclear biological significance.

Bone densitometry by pQCT analysis showed slight changes at HD.  Slight to mild 
increases in bone mineral content (total and trabecular, +13% and +57%, 
respectively) and bone mineral density (total and trabecular, +11% and +53%, 
respectively) were observed in the distal metaphysis of the femur in HDM [ss]. Bone 
size at the diaphysis of the femur was slightly increased in HD animals.  Minimal 
increases in total area (+8% and +9%, respectively, in HDM and HDF [nss]) were 
observed, and were associated with minimal increases in both the cortical area (+7% 
and +9%, respectively) and bone mineral content (+7% and +9%, respectively), in 
HDM [nss] and HDF [ss]. Slight increases in cross-sectional moment of inertia 
(+15% [nss] and +20% [ss] in HDM and HDF, respectively), an estimator of the 
resistance of bone to bending, were also observed; the sponsor associated this 
change with the observed changes in bone size and geometry at the diaphysis.

The sponsor reported that the alterations were small and not associated with 
changes in bone length, bone histology, alkaline phosphatase (ALP; although some 
slight changes were observed, see Clinical Chemistry); no clinical signs indicative 
of fracture were observed. The alterations were not observed at the end of the 
recovery period.  

Toxicokinetics [PND 21 (first dosing day), PND49, and PND90]
Sodium oxybate was BQL in all control plasma samples.  Systemic exposure increased, 
generally greater than dose-proportionally, with increasing doses. Tmax ranged between 
0.5 and 4 hr, and the half-life ranged from 0.36 to 1.54 hr; plasma sodium oxybate 
concentrations were quantifiable until approximately 2 hr at LD, and 4 hr at MD an HD. 
Exposures tended to be decreased with repeated dosing. No clear sex difference was 
observed. Accumulation ratios ranged from (see sponsor’s Table 2.5, 
below). See the sponsor’s summary  Tables 2.1, 2.2, 2.3, and 2.5, below.
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11 Integrated Summary and Safety Evaluation
The sponsor conducted a 10-week study of sodium oxybate (0, 100, 300, and 900 
mg/kg PO QD, from PND21 to PND90) in juvenile rats, with an 8-week recovery period.  
In the study, mortality that was preceded by clinical signs of CNS/respiratory depression 
occurred at /day. Alterations in clinical pathology (CK and AST) occurred in 
females, but clear histopathologic correlates were not observed.  At 900 mg/kg/day, the 
following were also observed: reduced body weight gain over the dosing period 
(approximately 6% in females and 12% in males, with a mean body weight reduction of 
approximately 10% compared to controls after the recovery period), delayed sexual 
maturation (correlated with reduced body weight in males), and slight increases in bone 
mineral content and density. Clearly drug-related adverse effects on neurobehavior, 
reproductive capacity, organ weights, macroscopic and microscopic anatomical 
pathology, or neurohistopathology at doses up to 900 mg/kg/day were not observed.

Systemic exposure increased, generally greater than dose-proportionally, with 
increasing doses, and tended to decrease with repeated dosing.  No clear sex 
difference was observed. The average Cmax was approximately 20-35 g/mL at 100
mg/kg, approximately 100-150 g/mL at 300 mg/kg, and approximately 400-600 g/mL 
at 900 mg/kg.  On average, AUC0-t (with t= time after dosing at which the last 
quantifiable concentration was observed; the last sampling at 4 hr) was approximately 
25-30 g.hr/mL at 100 mg/kg, approximately 150 g.hr/mL at 300 mg/kg, and 1160 

g.hr/mL at 900 mg/kg.

In the pediatric PK study (Study 13-005; included subjects 7 to 17 years old), the 
sponsor stated that there was no clear association between the dose and the Cmax or
AUC0-4h (see the sponsor’s Clinical Overview). The sponsor attributed the absence of a 
clear relationship to the wide range of body weights in the pediatric patients for which 
PK was obtained, which resulted in a variable mg/kg dose administered.  In pediatric 
patients, Tmax, Cmax, and AUC0-4h after the first nightly dose of 4.5 g were 1.5 hr, 82.4 

g/mL, and 233 g.hr/mL, respectively; see the sponsor’s table below, from the Clinical 
Pharmacology review.
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From the Clinical Pharmacology review

Estimation of a PK-based safety margin from the NOAEL in the juvenile animal 
toxicology study to the recommended pediatric doses, minimum age and weight-based 
factors aside, is complicated by the fact that dosing in the juvenile animal toxicology 
study was conducted differently; that is, animals were dosed once daily at a given dose, 
but pediatric subjects will initiate dosing at lower than the maximum recommended 
nightly dose (which is to be taken in two divided doses) and the dose is slowly titrated 
(see below from the sponsor’s proposed labeling).  The pediatric PK data available (see 
above) do not include doses listed in the ranges proposed.
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The variability in the pediatric PK data complicate its use as a basis for comparison with 
the observed juvenile animal exposures.  Generally, the available pediatric PK data (i.e., 
at doses up to 4.5 g, half of the maximum recommended nightly dose) showed Cmax and
AUC exposures approximately comparable to that at the 300 mg/kg dose in juvenile 
animals.  It is noted that the juvenile animal exposures also showed variability in 
exposures, particularly at MD and HD (e.g., Cmax, Tmax).  

Conclusion
Overall, the results of the juvenile animal toxicology study demonstrated severe toxicity 
(i.e., mortalities early in the dosing period preceded by CNS and respiratory clinical 
signs) related to higher doses at the initiation of dosing. Based on the nonclinical data,
juvenile animals show an increased sensitivity to the CNS (and respiratory) depressant 
effects of sodium oxybate, effects known to occur in adults and for which a Black Box 
Warning exists in the current Xyrem label. There is no clear safety margin (on either a 
PK or a body surface area-adjusted exposure basis) to the to the first nightly dose (at 
the initial dose, of two nightly doses) and/or the MRHD. Other toxicities (i.e., reduced 
body weight gain, delayed sexual maturation in males, and slight alterations [i.e., 
increases] in bone content and density) were also observed at the HD.  Body weight 
gains (although a slight difference in mean body weight compared to controls persisted 
at recovery) and bone content and density were not clearly altered after the recovery 
period.
Although the juvenile animal data show increased sensitivity and toxicity to sodium 
oxybate, it is notable that dosing was initiated in the juvenile rats at a CNS 
developmentally-comparable age of approximately 2 years in humans (Kim et al., 2017), 
and that age-dependent exposures (i.e., younger > older rats, both Cmax and AUC) have 
been observed.  Based on the population defined in the PWR, the pediatric population 
proposed includes children 7 years of age and older. Additionally, dosing was neither 
titrated nor divided in the juvenile animal study; both dose titration and divided dosing 
are used in adults and are proposed in children.
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1. EXECUTIVE SUMMARY
In this pediatric efficacy supplement, Jazz Pharmaceuticals is seeking approval of Xyrem for treatment
of cataplexy or excessive daytime sleepiness in pediatric patients 7 years of age and older. The
submission is in response to a pediatric Written Request issued on March 10, 2014 and amended on
April 25, 2017.

Xyrem is a CNS depressant currently approved for treatment of cataplexy or excessive daytime
sleepiness in the adult population. In adults the recommended starting dose is 4.5 grams (g) per night
administered orally in two equal, divided doses: 2.25 g at bedtime and 2.25 g taken 2.5 to 4 hours later.
The dose can be increased to a total of 9 g per night.

The current submission includes the results from the pivotal pediatric clinical trial 13 005, a double
blind, placebo controlled, randomized withdrawal study of Xyrem in pediatric subjects with narcolepsy
with cataplexy. In addition, a population PK analysis was conducted to describe the pharmacokinetics in
the pediatric population and to support the proposed dosing regimen. The primary focus of this review
is the evaluation of the proposed pediatric dosing regimen.

1.1 Recommendations
The submission is acceptable from a clinical pharmacology perspective and we recommend approval for
the proposed indications in pediatric patients 7 years of age and older. From a clinical pharmacology
perspective, the applicant has met the terms of the Pediatric Written Request. The applicant should
include appropriate labeling, described below, in the pediatric population.

1.2 Post Marketing Requirements and Commitments
None.

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT

2.1 Pharmacology and Clinical Pharmacokinetics
The pharmacokinetics of sodium oxybate in the adult population are summarized in the product label.
Briefly, sodium oxybate pharmacokinetics are nonlinear and are similar following single or repeat dosing
of Xyrem. Following oral administration, absolute bioavailability is 88% and the average time to peak
plasma concentration ranges from 0.5 to 1.25 hours. Administration of Xyrem immediately after a high
fat meal results in delayed absorption and reduction in exposure. Metabolism is the major pathway for
elimination, producing carbon dioxide and water via the Krebs cycle and secondarily by beta oxidation.
Plasma levels of sodium oxybate have been demonstrated to increase more than dose proportionally.

Pediatric PK data were collected in Study 13 005, a double blind, placebo controlled, randomized
withdrawal, efficacy and safety study of Xyrem with an open label PK evaluation and safety extension.
Pediatric patients between the ages of 7 and 16 years who were diagnosed with narcolepsy with
cataplexy, who were being treated with Xyrem or who were Xyrem naïve, were eligible to enter the
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study. Dosing in subjects who were Xyrem naïve is provided in Table 1. Subjects who were on Xyrem at
study entry remained on their stable dose and regimen.

Table 1: Study 13 005 Xyrem Dose Initiation and Titration

After a dose stabilization period, patients were randomized to continue double blind treatment at the
stable dose or to receive placebo at a volume and regimen equivalent to the stable Xyrem dose.
Following an interim analysis, which demonstrated positive efficacy results on the primary endpoint, the
protocol was amended to replace the placebo arm with open label Xyrem treatment.

Once subjects were taking a stable dose of Xyrem, they were eligible to participate in an open label PK
evaluation. PK sampling was performed on PK Nights 1 and 2. The first nightly dose was taken at least 2
hours after a meal and the second dose was taken 4 hours after the first dose. On PK Night 1, Xyrem was
administered at half the stable dose and on PK Night 2, Xyrem was administered at the full dose. Blood
samples were obtained at the following times relative to the first Xyrem dose: 0, 0.75, 1.5, 2.5, 4, 4.75
and 8 hours. The PK population (N=29) consisted of 2 age groups, 7 to 11 years (N=11) and 12 to 17
years (N=18).

Noncompartmental Results

The pharmacokinetics of sodium oxybate was characterized in study 13 005. Dose proportionality
assessments suggested sodium oxybate exhibited proportionality in Cmax, and supra proportional
increases in AUC, indicating nonlinear clearance. The combined effects of accumulation and food effect
led to sodium oxybate plasma concentrations that were generally higher after the second nightly dose
than the first nightly dose. Overall, the PK of sodium oxybate in pediatric subjects was similar to that
previously observed in adults.

Analytical Section

Plasma sodium oxybate concentrations obtained in Study 13 005 were determined by a validated liquid
chromatography with tandem mass spectrometry (LC MS/MS) analytical method.

The lower limit of quantitation was 1.00 mcg/mL and the upper limit of quantitation was 160.00
mcg/mL. Accuracy and precision of QC samples were at LLQ), and calibration curves for
the LC MS/MS bioanalytical assay were within acceptable limits. Summary of bioanalytical methods
used in Study 13 005 is provided in the table below:
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3. Question Based Review

3.1 Pertinent Regulatory Background
Xyrem (sodium oxybate) was first approved for the treatment of cataplexy in patients with narcolepsy in
2002. In 2005, Xyrem was also approved for the treatment of excessive daytime sleepiness in patients
with narcolepsy. Xyrem is a controlled substance and is only available through a Risk Evaluation and
Mitigation Strategy (REMS) with Elements to Assure Safe Use. A pediatric Written Request (WR) was
issued on March 10, 2014 to investigate the use of sodium oxybate oral solution in the treatment of
cataplexy in narcolepsy in children and adolescents aged 7 to 17 years. The WR required PK assessment,
including an analysis of dose proportionality, as part of the required efficacy and safety study. The WR
was amended on April 25, 2017 in response to an interim analysis of Study 1, which concluded that
there were adequate data to support the efficacy of Xyrem in the pediatric population. At that time, the
Office of Clinical Pharmacology agreed to remove a requirement from the WR for an ongoing analysis of
PK data to determine if a sufficient number of subjects have been enrolled to adequately characterize
the PK of sodium oxybate in the pediatric population.

3.2 Clinical Pharmacology Review Questions

3.2.1 Is the proposed dosing regimen appropriate for the pediatric population for which the
indication is begin sought?
In general, the recommended dosing regimen is acceptable,

The dosing regimen for which efficacy
and safety was demonstrated in Study 13 005 is displayed in Table 1.

Reference ID: 4338081

(b) (4)

(b) (4)

(b) (4)

1 Page Withheld in Full as b4 
(CCI/TS) Immediately Following 

this Page



8

4. APPENDICES

4.1 Population PK Analysis
The applicant performed a population PK analysis of plasma oxybate concentrations following
administration of Xyrem in healthy adult subjects and pediatric and adult subjects with narcolepsy. The
purpose of the analysis was to assess sources of variability and to support the proposed dosing
recommendations.

Data from the following clinical studies were included in the analysis:
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Table 3: Studies Included in the Population PK Analysis

Source: Population Pharmacokinetics Report, Appendix 1, Page 49

The PK dataset included PK samples from 174 subjects, including 29 (16.7%) pediatric subjects and 145
(83.3%) adult subjects. There were a total of 3775 observations, including 333 (8.8%) from pediatric
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subjects and 3442 (91.2%) from adult subjects. The median age of the pediatric subjects was 12 years
(range: 8 to 16 years) and the median body weight was 60.8 kg (range: 31 to 129 kg). One subject

from Study 13 005 was removed from the analysis because the subject had a quantifiable pre
dose concentration and had a PK profile inconsistent with the expected PK of oxybate.

Population PK Model

Structural model: Two compartment model with first order absorption and Michaelis Menten
clearance. PK parameters include Vmax, Km, Vc, Vp, ka, k23 and k32

Interindividual variability: Proportional. The data supported variability on Vmax, Km (block), Vc and ka

Residual Variability: Proportional error model

Interoccasion variability: included on Vmax and Km

Covariates: A forward (p<0.05) and backward (p<0.001) elimination process was used to evaluate
covariate effects. Measures of body size, age, sex, race, disease status, prandial status, diurnal factors
and bioanalytical methods were assessed. The potential relationship was characterized using linear,
power or dichotomous models, depending on the covariate. The final model included a proportional
food effect (meal within 2 hours) on ka, allometric scalars on Vc and Vmax (centered on a body weight
of 70 kg), pediatric and child age category effects on Vc and a proportional diurnal effect (AM vs. PM
dosing) on Vmax

Final parameter estimates are shown in Table 4.

Table 4: PK Parameter Estimates for the Final Pop PK Model
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Source: Population Pharmacokinetics Report, Table 3 2, Page 30.

Basic goodness of fit plots and visual predictive checks are illustrated in Figure 2 and Figure 3,
respectively.

Figure 2: Basic Goodness of Fit Plots for Final Model

Source: Population Pharmacokinetics Report, Figure 3 2, Page 27.
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Figure 3: Visual Predictive Check for Final PK Model

Source: Population Pharmacokinetics Report, Figure 305, Page 31.

The applicant concludes that body weight is the most significant factor on oxybate kinetics and that
when Xyrem is dosed as mg/kg, similar PK is predicted between adult and pediatric subjects. Simulations
were performed for different mg/kg doses, but not for the proposed doses.

Reviewer’s Comments: The structure of the applicant’s final Pop PK model is generally aligned with
previous knowledge of oxybate pharmacokinetics. The Michaelis Menten parameterization is reasonable
as pharmacokinetics are known to be nonlinear and show greater than dose proportionality. According
to the label, administration of Xyrem after a high fat meal resulted in delayed absorption and reduction
in exposure. The diurnal covariate estimated in the model is not relevant for the pediatric data because
all data was collected at night in this population. The categorical age based covariate on Vc does not
appear to be supported by a mechanistic basis, although the reviewer agrees with the applicant that this
covariate is not clinically significant. Based on parameter estimates and goodness of fit plots, it appears
that the model provides an adequate description of the time course of oxybate concentrations.

The applicant does not provide simulated exposure for the proposed dosing regimens. It is worth noting
that the youngest pediatric subject in the PK database weighed 31 kg, yet the applicant is proposing
dosing down to . For simulations, the applicant samples from the 13 005 population, so none of the
virtual subjects in their simulations cover the lower weight range.

Reference ID: 4338081

(b) (4)



13

4.2 Individual Study Review
Study 13 005: A Double blind, Placebo Controlled, Randomized Withdrawal, Multi center Study of the
Efficacy and Safety of Xyrem with an Open label Pharmacokinetic Evaluation and Safety Extension in
Pediatric Subjects with Narcolepsy with Cataplexy.

Objectives:

The primary objectives of this study are:

Evaluate the efficacy of Xyrem (sodium oxybate) oral solution in the treatment of cataplexy in
pediatric subjects with narcolepsy.

Evaluate the safety of Xyrem in the treatment of cataplexy in pediatric subjects with narcolepsy
for up to 1 year.

The secondary objectives of this study are:

Evaluate the efficacy of Xyrem in the treatment of EDS in pediatric subjects with narcolepsy with
cataplexy.
Characterize the PK of Xyrem in pediatric subjects (ages 7 to 17 years) with narcolepsy with
cataplexy.
Evaluate the safety of titrating Xyrem in pediatric subjects to an effective and tolerable dose.

Study Design:

This study was a double blind, placebo controlled, randomized withdrawal, multicenter study of the
efficacy and safety of Xyrem (sodium oxybate) oral solution (See Figure 4). Pediatric subjects between
the ages of 7 and 17 who were diagnosed with narcolepsy with cataplexy, who were being treated with
Xyrem or who were Xyrem naïve, were eligible to enter the study.

Figure 4. Study Schema
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Study Population:

100 subjects planned, 63 subjects randomized in the Efficacy population, 106 subjects in the Safety
population.

Key Inclusion Criteria:

Male or female subjects aged 7 to 16 years at study entry
Had a primary diagnosis of narcolepsy with cataplexy
Was positive for the Human Leukocyte Antigen (HLA) DQB1:0602 haplotype
Had a history of having at least 14 cataplexy attacks in a typical 2 week period and clinically
significant symptoms of EDS prior to any narcolepsy treatment

Key Exclusion Criteria:

Narcolepsy secondary to another medical condition, e.g., CNS injury or lesion
Succinic semi aldehyde dehydrogenase deficiency (SSADH)
Evidence of sleep disordered breathing
Oxygen saturation level < 95% for at least 5 minutes on room air, or subjects with known or
suspected respiratory difficulty, or any condition that could have compromised a subject’s
breathing
Positive urine drug screen for benzodiazepines or drugs of abuse, a positive alcohol test, a
history of substance abuse including alcohol abuse, or unwillingness to refrain from consuming
alcohol during the study

Study Treatment:

For subjects who were Xyrem naïve, Xyrem therapy was initiated based on the subjects’ weight as
shown in the table below. Xyrem doses were administered in two equally divided doses. Subjects were
titrated on Xyrem to achieve maximum clinical benefit in cataplexy and EDS while maintaining
tolerability. Dose adjustment during the open label Dose Titration Period occurred based on the
subject’s weight to a dose level targeted to be no higher than the maximum dose described in the Table
below in up to 10 weeks.

The study drug titration rate was 1 g/night/week for subjects < 45 kg, and 1.5 g/night/week for
subjects 45 kg. The dose could have been incrementally titrated more frequently than weekly, as long
as the total weekly increase was no more than 1 g/night/week in subjects < 45 kg and no more than 1.5
g/week in subjects >45 kg. All injections were administered in the same thigh but at different locations.

Table 5. Xyrem Dose Initiation and Titration for Xyrem Naïve Subjects

Pharmacokinetics:
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Pharmacokinetic parameters were derived from individual plasma sodium oxybate concentration time
data over 4 hours following the first nightly dose. The PK parameters for plasma sodium oxybate
concentrations included: the area under the plasma concentration time curve (AUC), AUC0 4 and AUC0
infinity, maximum plasma drug concentration (Cmax), half life (t1/2), and time to maximum plasma drug
concentration (Tmax), over the first 4 hour dosing interval. In addition, sodium oxybate concentrations
at 4.75 hours (0.75 hours after the 2nd dose) and 8 hours (4 hours after 2nd dose) were measured to
estimate peak and residual exposure associated with the second nighttime dose. Dose proportionality
was based on the ratio between PK Night 2 (full stable dose) vs PK Night 1 (half of the stable dose) for
AUC0 4 and Cmax values.

Safety Evaluations:

Safety was assessed by the incidence of TEAEs, and descriptively for vital signs, 12 lead ECG, PSG
parameters, clinical laboratory results, assessments of growth and precocious puberty, and the C SSRS,
CDI 2: SR[S], and MASC 10 assessments.

Statistical Methods:

Pharmacokinetics were assessed and summarized by age group (7 to 11 and 12 to 17 years old) and
overall.

Sodium Oxybate Concentration

For each PK Night, sodium oxybate concentrations were summarized by sampling time point: predose
(0), 0.75, 1.5, 2.5, 4 (before the second dose), 4.75, and 8 hours following the first dose. Assessments at
4.75 and 8 hours represent the peak concentration and C4h after the second dose. All sodium oxybate
concentrations recorded below the limit of quantification (BLQ) were imputed with a concentration of 0.
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Descriptive summary statistics along with the coefficient of variation (CV%) were presented for each age
group and overall for each Xyrem dose by time point.

PK Parameters

PK parameters such as Tmax, Cmax, AUC0 4, AUC0 infinity and half life (t1/2) were derived based on
individual plasma sodium oxybate concentration time data following the first dose. Descriptive summary
statistics along with CV%, geometric mean, and geometric standard deviation were presented for each
age groups and overall for each Xyrem dose.

Dose Proportionality

For subjects in the PK Completer population, analyses for dose proportionality were performed for
AUC0 4 and Cmax. The analyses were based on the ratio between PK Night 2 vs PK Night 1 for AUC0 4
and Cmax values. For each parameter, the natural log transformed value on PK Night 2 minus the
natural log transformed value on PK Night 1 was the response variable. The estimated mean difference
and 90% confidence interval were back transformed to ratio scale by exponentiation in order to
interpret the results in ratio scale. If a value of 2 was contained within the 90% confidence interval, it
indicated proportionality.

RESULTS

Pharmacokinetics:

Pharmacokinetic results were obtained for the PK Completer population (N = 29), which comprised the
two age groups, 7 to 11 years (N = 11; 37.9%) and 12 to 17 years (N = 18; 62.1%). There were no
apparent differences in Xyrem PK characteristics between the 2 age groups.

PK sampling was performed on PK Nights 1 and 2, both of which occurred while subjects were receiving
a stable dose of Xyrem. On PK Night 1, Xyrem was administered at approximately half of the stable dose,
and on PK Night 2 Xyrem was administered at the full stable dose. Data from PK Night 1 (half of stable
dose) informed dose proportionality, while data from PK Night 2 (full stable dose) informed exposure to
drug at the stable dose. As exposure at the full stable dose is more relevant to safety and efficacy, the
summary of PK results focuses mainly on the results from PK Night 2.

Sodium Oxybate Plasma Concentration Time Profiles

Sodium oxybate plasma concentration time profiles following administration of Xyrem at the full stable
dose are shown in Figure 5. The plasma concentration time profile presented on a log linear scale
(Figure 5, panel B) shows large variation in the terminal slopes.
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Figure 5. Plasma Sodium Oxybate Concentration time Profiles (Individual subject)

Xyrem Pharmacokinetic Parameters

For the first nightly dose on PK Night 2, the median Tmax ranged from 0.75 to 2.5 hours, and the mean
Cmax and AUC0 4h values ranged from 24.3 to 92.7 g/mL and 52.0 to 273 g•mL/h, respectively (Table
7).

Table 7: Sodium Oxybate PK Parameters for the First Nightly Dose of Xyrem (PK Night 2, PK
Population)

There was no apparent association between the magnitude of the gram dose of Xyrem and either Cmax
and AUC0 4h. The absence of a relationship was most likely attributable to the wide range of body
weights in the PK population, which resulted in a large variation in the mg/kg doses.
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Dose Proportionality

Dose proportionality assessments were based on within subject comparisons of the 2 PK Nights, where
Cmax and AUC0 4h values were expressed as ratios between PK Night 2 (full stable dose) and PK Night 1
(half of the stable dose). As PK Night 2 used a 2 fold higher dose, a mean ratio of 2.00 would suggest
dose proportionality. For Cmax, the mean ratio was 1.97 and the 90% CI was 1.67 to 2.31. As the 90% CI
included 2.00, the assessment suggested that Cmax was dose proportional. For AUC0 4h, the mean ratio
was 2.53 and the 90% CI was 2.18 to 2.94. As the lower bound of the 90% CI was greater than 2.00,
AUC0 4h was concluded to be supra proportional.

Comparison with Historic PK Results in Adults

In both the pediatric and adult populations, the PK is nonlinear (concentration dependent), plasma
exposure increases supra proportionally with dose, and plasma concentrations are higher with the
secondly nightly dose than after the first owing largely to the effect of food on the rate of absorption.
However, the PK results for pediatric subjects in Study 13 005 were generally more variable as
compared to PK results for Xyrem in adults. This is due to differences in study design for adult and
pediatric PK investigations, as well as the extent of variation in body weights, both of which affected the
extent of variation in dose range.

Safety:

Safety assessments conducted during Study 13 005 demonstrated Xyrem was tolerated by pediatric
subjects with narcolepsy. The types of TEAEs that occurred in this study were similar to previous reports
in studies of narcolepsy in adults. No new safety concerns with regard to death, SAEs, or other
significant AEs were identified.

CONCLUSIONS:

The PK of Xyrem in pediatric subjects was qualitatively similar to that observed in adults. The combined
effects of accumulation and food effect led to sodium oxybate plasma concentrations that were
generally higher after the second nightly dose than the first nightly dose. Dose proportionality
assessments suggest Xyrem exhibited proportionality in Cmax, and supra proportional increases in AUC,
indicating nonlinear clearance.
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DEPARTMENT OF HEALTH & HUMAN SERVICES   Public Health Service

Food and Drug Administration
Office of New Drugs/Office of Drug Evaluation IV Division of 
Pediatric and Maternal Health
Silver Spring, MD 20993
Telephone:  301-796-2200
FAX: 301-796-9855

MEMOR AN D U M TO FILE 

Pe diatric Label ing Review 

From: Carolyn L. Yancey, MD, DPMH Medical Officer
Division of Pediatric and Maternal Health (DPMH)

Through: Hari Cheryl Sachs, MD, Team Leader, DPMH

John J. Alexander, MD, MPH, Deputy Director,
DPMH

NDA Number: 021196/Supplement (S) S-030

Sponsor: Jazz Pharmaceuticals, Incorporated 

Drug: Xyrem (sodium oxybate) oral solution, Schedule III controlled 
substance 

Dosage Form and
Route of Administration: Oral solution, 0.5 g per milliliter (mL). Initial dose at 4.5 grams (g) per 

night orally in two equal, divided doses: 2.25 g at bedtime and 2.25 g 
taken 2.5 to 4 hours later.    

Approved Indication: Adult: Treatment of 
- cataplexy in narcolepsy
- excessive daytime sleepiness (EDS) in narcolepsy   

Proposed Indication: Pediatric: Treatment of cataplexy or EDS in patients 7 years 
and older with narcolepsy.

Consult Request: The Division of Neurology Products (DNP) requests the DPMH 
collaboration for the new drug application (NDA) 021196 efficacy 
supplement (S-030) for Xyrem (sodium oxybate) oral solution proposed 
for treatment of cataplexy or EDS in narcolepsy in pediatric patients 7 
years to 17 years of age. The Xyrem pediatric efficacy supplement 
includes the study report on a Phase 3 clinical trial #13-005 entitled, “A 
Double-Blind, Placebo-controlled, Randomized-Withdrawal, 
Multicenter Study of the Efficacy and Safety of Xyrem with an Open-
Label Pharmacokinetic Evaluation and Safety Extension in Pediatric 
Subjects with Narcolepsy with Cataplexy” conducted pursuant to the 
Xyrem pediatric Written Request (WR). The applicant also submits a 
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request for six months pediatric exclusivity based on the completed 
clinical trial report cited above. DNP requests DPMH review of the 
proposed labeling and support on preparation for discussion with the 
Pediatric Review Committee (PeRC). The DPMH Consult is dated May 
3, 2018.   

Background
The efficacy supplement under review is from Jazz Pharmaceuticals for Xyrem (sodium oxybate) 
oral solution proposed for the treatment of cataplexy or EDS in narcolepsy in pediatric patients 7 
years to 17 years of age. Proposed labeling for this supplement addresses addition of the new 
pediatric patient population for the same two adult approved sodium oxybate indications.  Xyrem was 
approved by the Food and Drug Administration (FDA) on July 17, 2002 under the restricted 
distribution regulations contained in 21 Code of Federal Regulations (CFR) 314.500 (Subpart H) to 
assure safe use of the product. Xyrem was approved with a risk management program (RMP) 
including a restricted distribution program to educate physicians and patients about the risks and 
benefits of Xyrem, including critical information necessary for safe use and handling of the drug, 
maintenance of a registry of all participating patients, and a record of all prescribers.  

The most recent FDA-approved labeling for Xyrem (dated November16, 2017) conforms with the 
Physician Labeling Rule (PLR) and Pregnancy and Lactation Labeling Rule (PLLR) format. The 
applicant’s proposed Xyrem (sodium oxybate) oral solution labeling includes revisions reflecting the 
data on the pediatric study, including pharmacokinetic (PK) and safety data. The RMP was revised to 
be a risk evaluation and mitigation strategy (REMS) program on January 26, 2017 and will need to 
be modified to add pediatric patients (7 years through 17 years of age) including any new risk 
information reported in pediatric patients.  

Regulatory History of NDA 021169
- July 17, 2002: Xyrem was approved by FDA for treatment of adult cataplexy associated with 

narcolepsy under the restricted distribution regulations contained in 21 CFR 314.50, Subpart H to 
assure safe use of the product. Labeling includes a Boxed Warning: “Central nervous system 
depressant with abuse potential. Should not be used with alcohol or other CNS depressants”.1 The 
restricted distribution program, Xyrem Success Program, is based on the risks of central nervous 
system depression and abuse/misuse and employs a centralized pharmacy.  

- November 18, 2005: S-005, Xyrem was approved for the treatment of excessive daytime 
sleepiness (EDS) in adult patients with narcolepsy.  

- December 17, 2012: S-013, labeling was updated to revise the Boxed Warning to: “Central 
Nervous System (CNS) Depression and Misuse and Abuse”. Contraindications were expanded to 
add, “concomitant use with alcohol”. 

- March 10, 2014: Original issuance of the FDA pediatric WR for Xyrem for the proposed 
treatment of pediatric patients 7 year to 17 years with cataplexy or EDS with narcolepsy. See 
entry below (dated April 25, 2017) for an amendment to the WR that includes an interim analysis 
of the pediatric study. There is not a postmarketing commitment (PMC) or postmarketing 
requirement (PMR) for the evaluation of Xyrem in pediatric patients with cataplexy and EDS in 
narcolepsy.

- April 25, 2017: Amendment to the Xyrem pediatric WR for patients 7 years to 17 years of age 
for the treatment of cataplexy or EDS with narcolepsy based on an interim analysis of Study 1 

1 Original NDA 021196 XYREM (sodium oxybate) oral solution for treatment of cataplexy associated with narcolepsy (dated 17Jul2002).
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(#13-005) conducted by an independent Data Safety Monitoring Board as a planned analysis after 
35 patients completed/discontinued the double-blind segment of the study. The DSMB concluded 
that there were adequate data to support the efficacy of Xyrem in the treatment of cataplexy in 
narcolepsy in children and adolescents age 7 years to 17 years of age. The DSMB recommended 
that the double-blind segment of the study be discontinued; that the open-label (OL) safety 
segment of that study be continued (currently, ongoing); and that patients continue to be enrolled 
in the open-label PK segment of the study.2

- January 26, 2017: S-027, labeling was updated to add “aggression” in Warnings and Precautions 
(5.6) Other Behavioral or Psychiatric Adverse Reactions.3 The Xyrem RMP was changed to the 
Xyrem REMS Program with this labeling supplement (027). The Xyrem REMS Program requires 
prescribers to be specially certified, to dispense Xyrem only by a specially certified central 
pharmacy, and only ship Xyrem to patients enrolled in the Xyrem REMS Program with 
documentation of safe use. 

- May 3, 2018: submission of the pediatric efficacy supplement (S-030) with the phase 3 pediatric 
study report in response to the WR, as cited above in this review. 

Summary of Applicant’s Proposed Labeling Revisions4 
The applicant’s proposed Xyrem labeling updates with pediatric information include the following:
o Section 1 - Indications and Usage: adds the new patient population, 7 years to 17 years of age.
o Section 2.2 - Pediatric Dosing Information: adds pediatric oral solution dosing in tabular format.  
o Warnings and Precautions (5.4) - Respiratory Depression and Sleep-Disordered Breathing: adds 

information on oxygen desaturation reported during polysomnographic evaluation of pediatric 
patients with narcolepsy. 

o Warnings and Precautions (5.5) - Depression and Suicidality: adds information from the pediatric 
clinical trial in patients with narcolepsy (n=104). One patient experienced suicidal ideation while 
taking Xyrem. No adverse events of depression were reported in the pediatric study. 

o Warnings and Precautions (5.6) - Other Behavioral or Psychiatric Adverse Reactions: adds the 
findings from pediatric clinical trial in patients with narcolepsy including events of confusion, 
anxiety, and other neuropsychiatric events, including one event of acute psychosis, reported while 
taking Xyrem. 

o Warnings and Precautions (5.7) - Parasomnias: adds sleepwalking reported in the pediatric 
clinical trial and in the postmarketing experience with Xyrem.

o Clinical Trials Experience (6.1) - Pediatric Patients (7 years of age and older): adds a summary of 
the pediatric clinical trial experience including adverse reactions (ARs) that led to patient 
withdrawal of 5 of 104 patients from the study (specifically, hallucinations, tactile; suicidal 
ideation; weight decreased; sleep apnea syndrome; and affect lability). The most common ARs (> 
5%) are enuresis (18%), nausea (17%), headache (16%), vomiting (16%), weight decreased 
(12%), decreased appetite (8%), and dizziness (6%). 

o Pediatric Use (8.4) - The safety and effectiveness of Xyrem in the treatment of cataplexy and 
excessive daytime sleepiness in pediatric patients (7 years and older) with narcolepsy have been 
established in a double-blind, placebo-controlled, randomized-withdrawal study. The applicant 
also proposes adding detailed pediatric study information, PK information, and new juvenile 
animal study data to subsection 8.4.

o Pharmacokinetics (12.3) - Pediatric Patients: description of the pharmacokinetics of sodium 

2 NDA 021196 Xyrem (sodium oxybate), Amendment to the pediatric WR, dated 
3 NDA 021196/S-026 XYREM (sodium oxybate) oral solution for treatment of cataplexy associated with narcolepsy (dated April 19, 2017)
4 NDA 021196/S-030 Xyrem (sodium oxybate) oral solution (dated May 4, 2018) 
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oxybate, including the population pharmacokinetic model, in pediatric patients (n=29) and adult 
patients and healthy volunteers (n=145). Body weight appears to be the major intrinsic factor 
affecting sodium oxybate pharmacokinetics. 

o Cataplexy and Excessive Daytime Sleepiness in Pediatric Narcolepsy (14.3) - adds detailed 
description of the 10-week, double-blind, placebo-controlled, randomized-withdrawal study on a 
total of 106 pediatric patients.  

o Patient Counseling Information (17) - adds language to include patients “and/or caregiver” to 
address patients with a caregiver (including patients 7 years and older) on the safety risks 
associated with use of Xyrem.  

o Medication Guide - adds “caregivers of pediatric patients (7 years and older)” or “or your 
child…” to applicable sections of the Medication Guide to address the proposed pediatric patient 
population.

Reviewer Comments: DPMH participated in DNP Xyrem labeling meeting on October 2, 2018 in 
which we provided our recommendations and revisions to the proposed Xyrem labeling. DPMH 
recommendations for revisions to the relevant labeling sections with pediatric information are 
detailed later in this review under the section titled, “DPMH Pediatric Labeling 
Recommendations”. 

Clinical Study # 13-005
“A Double-Blind, Placebo-Controlled, Randomized-Withdrawal, Multicenter Study of 
Efficacy and Safety of Xyrem with an Open Label Pharmacokinetic Evaluation and Safety 
Extension in Pediatric Subjects (7 years to 17 years of age) with Narcolepsy with Cataplexy” 

The study design (#13-005) was developed with DNP through a Proposed Pediatric Study Request 
(PPSR) and was conducted in accordance with the amended pediatric WR (dated April 25, 2017). 
The Pediatric Exclusivity Board met on August 29, 2018 and preliminary conclusions are that the 
applicant has met the terms of the WR. A final decision on whether to render six months pediatric 
exclusivity to Jazz Pharmaceuticals, Inc. will be made concurrent with the DNP regulatory action for 
S-030.  

The single phase 2/3 clinical trial (# 13-005) is a 10-week, double-blind, placebo-controlled, 
randomized-withdrawal study of efficacy and safety of Xyrem with an open-label (OL) 
pharmacokinetic (PK) evaluation and safety extension with up to 1-year treatment exposure (Part 1) 
in 106 pediatric patients, 7 years to 17 years of age (mean age 11.9 years). The OL safety extension is 
the ongoing portion of study #13-005 beyond the interim analysis cut-off date (February 10, 2017) 
reported in this summary (per S-030). Patients who completed Part 1 either transitioned or re-enrolled 
in the OL Part 2 of the study in which only safety data will be collected. There was a 2 to 3-week 
stable dose period followed by a 2-week double-blind treatment period.5 The study report includes 
Part 1 (Study #13-005) up to the data cut-off date of February 10, 2017 (completed efficacy and PK 
assessments; safety data continues to be collected in the ongoing OL part of Study #13-005).

Efficacy endpoints were assessed using a tiered statistical testing method. 
- Primary Endpoint (Tier 1):

• Change in weekly number of cataplexy attacks from the last 2 weeks of the stable dose period 
to the 2 weeks of the double-blind treatment period.

5 NDA 021196 XYREM (sodium oxybate) oral solution, Suppl -030, Module 2.7.3 Summary of Clinical Efficacy, pages 6 to 22.  
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- Key Secondary Endpoints (Tiers 2 and 3):
• Clinical Global Impression of Change (CGIC) for cataplexy severity from the end of the 

stable dose period to the end of the double-blind treatment period.
•  Change in the Epworth Sleepiness Scale for children and Adolescents (ESS [CHAD]) score 

from the end of the stable dose period to the end of the double-blind treatment period. 

The primary efficacy endpoint (change in weekly number of cataplexy attacks) measure, using the 
Cataplexy Frequency Diary, is similar to the measure used in a prior adult study to establish efficacy. 
As of February 10, 2017 (data cut-off), 104 patients took the study drug for a median of 332 (170, 
357) days in Study #13-005.

Per the applicant, Study #13-005 achieved its primary and secondary efficacy endpoints and 
demonstrated superiority of sodium oxybate oral solution over placebo in the frequency and severity 
of cataplexy attacks, EDS, and overall narcolepsy severity. The DNP agrees that the data are 
adequate to support approval of sodium oxybate oral solution in pediatric patients 7 years to 17 years 
of age with cataplexy in narcolepsy. During the double-blind treatment period, the median (Q1, Q3) 
change from baseline (the last 2 weeks of the stable dose period) in the weekly number of cataplexy 
attacks was 12.71 (3.44, 19.77) for patients randomized to placebo and 0.27 (-1.00, 2.50) for patients 
randomized to Xyrem. The comparison of the rank change from baseline between treatments was 
statistically significant (p<0.0001) when analyzed by analysis of covariance (ANCOVA) model. 
These results were consistent with results in previous studies in adult patients.4

Safety results demonstrated the treatment emergent adverse events (TEAEs) were most frequently 
reported in the System Organ Class (SOC) Gastrointestinal disorders: nausea, 22.2% and 6.3%, in 
patients 7 years to 11 years and 12 years to 17 years of age, respectively; and vomiting, 20.8% and 
6.3%, in patients 7 years to 11 years of age and 12 years to 17 years of age, respectively. Nervous 
system disorders: headache, 10.8% and 19.4%, 7 years to 11 years and 12 years to 17 years of age, 
respectively, and dizziness, 5.4% and 6%, 7 years to 11 years and 12 years to 17 years of age, 
respectively. Under the SOC, Renal and urinary disorders: enuresis, 18.9% and 20.9%, patients 7 
years to 11 years and 12 years to 17 years of age, respectively. Under the SOC, Psychiatric disorders: 
nightmares, 8.1% and 1.5%, 7 years to 11 years and 12 years to 17 years of age, respectively. Under 
the SOC, Investigations: weight decreased, 13.5% and 10.4%, 7 years to 11 years and 12 years to 17 
years of age, respectively. 

DPMH Pediatric Labeling Recommendations
The Pediatric Use subsection must describe what is known and unknown about use of the drug in 
the pediatric population, including limitations of use, and must highlight any differences in efficacy 
or safety in the pediatric population versus the adult population.  For products with pediatric 
indications, the pediatric information must be placed in the labeling as required by 21 CFR 
201.57(c)(9)(iv). This regulation describes the appropriate use statements to include in labeling 
based on findings of safety and effectiveness in the pediatric population. Since sodium oxybate will 
be approved for use in pediatric patients for the treatment of cataplexy or EDS in patients 7 years 
and older with narcolepsy, the new pediatric information will be included throughout labeling. 
Information describing the pediatric efficacy study related to the new pediatric indication will be 
added to Xyrem (sodium oxybate) oral solution labeling. Information will be added to 
HIGHLIGHTS, the Full Prescribing Information, Section 1 Indications and Usage, Section 2 
Dosage and Administration (per the Clinical Pharmacology reviewer), Section 5 Warnings and 
Precautions, subsections (5.3) Xyrem REMS Program, (5.4) Respiratory Depression and Sleep-
Disordered Breathing, (5.5) Depression and Suicidality, (5.6) Other Behavioral or Psychiatric 
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Adverse Reactions, (5.7) Parasomnias, Section 6.1 Clinical Trial Experience,  
 Section 8.4 Pediatric Use, Section 12.3 Pharmacokinetics (per the Clinical 

Pharmacology reviewer), Section 14.3 Cataplexy and Excessive Daytime Sleepiness in Pediatric 
Narcolepsy, Section 17 Patient Counseling Information, and the Medication Guide.
The sponsor’s most recent FDA-approved labeling is dated November 16, 2017 (PLR/PLLR 
format). Our recommendations reflect labeling recommendations provided to the DNP on October 2, 
2018. DPMH’s recommended information to be added to the labeling is underlined.  Information to 
be deleted has a strikethrough.  Comments and rationale for DPMH’s recommendations to the 
labeling are in italics.

HIGHLIGHTS OF PRESCRIBING INFORMATION

INDICATIONS AND USAGE
Xyrem is a central nervous system depressant indicated for the treatment of  

• c ataplexy or excessive daytime sleepiness (EDS) in  patients 7 years of age 
and older with narcolepsy (1) 

Reviewer’s Comment: 
DPMH agrees with the revised language (“patients 7 years and older”), as written, in the Highlights. 
The pediatric patients enrolled in Study #13-005 were required to have Type 1 narcolepsy (i.e., 
narcolepsy with both cataplexy and excessive daytime sleepiness). Note, cataplexy and EDS are 
considered symptoms of narcolepsy. All patients with narcolepsy have EDS.6 

ADVERSE REACTIONS
Most common adverse reactions in pediatric patients (≥ 5%) were enuresis, nausea, headache, vomiting, 
weight decreased, decreased appetite, and dizziness (6.2).

Reviewer’s Comment: 
DPMH agrees with inclusion of these ARs (≥ 5%) based on safety reported in the pediatric clinical trial 

6 https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Narcolepsy-Fact-Sheet.

Reference ID: 4341288

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

















NDA 021196 Xyrem (sodium oxybate) oral solution                                                            Division of Pediatric and Maternal Health
Jazz Pharmaceuticals          October 2018

 

14

• bedwetting
•
In pediatric patients, headache, decreased appetite, and weight decrease were also common.

Reviewer Comments: 
DPMH recommends inserting “bedwetting” at the beginning of this sentence. Enuresis is reported in 
18% of pediatric patients who participated in the pediatric clinical trial with Xyrem in narcolepsy 
followed by nausea, headache, vomiting, weight decreased, decreased appetite, and dizziness in this 
order (see HIGHLIGHTS, Adverse Reactions). DPMH defers to the Patient Labeling reviewer for 
consideration of rewording/re-ordering adverse reactions as reported in pediatric patients are similar 
to ARs reported in adult patients.  

DPMH Actions and Labeling Recommendations

DPMH reviewed the sponsor’s proposed labeling and participated in the internal DNP meetings on 
June 1 and October 2, 2018. Labeling recommendations were provided in track changes for DNP 
consideration to the XYREM labeling to conform to the Guidance for Industry and Review Staff on 
Pediatric Labeling.8 DPMH’s input will be reflected in the final labeling and the approval letter. Final 
labeling, which will be negotiated with the applicant, may differ from recommendations in this 
DPMH labeling review. 
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1 INTRODUCTION 

On April 27, 2018, Jazz Pharmaceuticals submitted for the Agency’s review a 
Pediatric Efficacy Supplement for XYREM (sodium oxybate), oral solution, CIII.  
The Applicant is seeking FDA approval for the use of XYREM (sodium oxybate), 
oral solution, CIII in pediatric patients based on a phase 3 clinical trial 13-005 
entitled “A Double-Blind, Placebo-Contolled, Randomized-Withdrawal, Multicenter 
Study of the Efficacy and Safety of Xyrem with an Open-Label Pharmacokinetic 
Evaluation and Safety Extension in Pediatric Subjects with Narcolepsy with 
Cataplexy”.  XYREM (sodium oxybate), oral solution, CIII is approved for the 
treatment of cataplexy and excessive daytime sleepiness (EDS) in patients with 
narcolepsy. 
This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a 
request by the Division of Neurology Products (DNP) on October 9, 2018, for DMPP 
and OPDP to review the Applicant’s proposed MG and IFU for XYREM (sodium 
oxybate), oral solution, CIII. 

 
2 MATERIAL REVIEWED 

 Draft XYREM (sodium oxybate), oral solution, CIII received on April 27, 2018, 
and received by DMPP and OPDP on October 9, 2018.  

 Draft XYREM (sodium oxybate), oral solution, CIII  Prescribing Information (PI) 
received on April 27, 2018, revised by the Review Division throughout the review 
cycle, and received by DMPP and OPDP on October 9, 2018. 

 
3 REVIEW METHODS 

In 2008, the American Society of Consultant Pharmacists Foundation (ASCP) in 
collaboration with the American Foundation for the Blind (AFB) published 
Guidelines for Prescription Labeling and Consumer Medication Information for 
People with Vision Loss. The ASCP and AFB recommended using fonts such as 
Verdana, Arial or APHont to make medical information more accessible for patients 
with vision loss.  We reformatted the MG and IFU documents using the Arial font, 
size 10. 
In our collaborative review of the MG and IFU we:  

 simplified wording and clarified concepts where possible 

 ensured that the MG and IFU are consistent with the Prescribing Information 
(PI)  

 removed unnecessary or redundant information 
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 ensured that the MG and IFU are free of promotional language or suggested 
revisions to ensure that it is free of promotional language 

 ensured that the MG meets the Regulations as specified in 21 CFR 208.20 

 ensured that the MG and IFU meet the criteria as specified in FDA’s Guidance 
for Useful Written Consumer Medication Information (published July 2006) 

 
4 CONCLUSIONS 

The MG and IFU are acceptable with our recommended changes. 
 
5 RECOMMENDATIONS 

 Please send these comments to the Applicant and copy DMPP and OPDP on the 
correspondence.  

 Our collaborative review of the MG and IFU are appended to this memorandum.  
Consult DMPP and OPDP regarding any additional revisions made to the PI to 
determine if corresponding revisions need to be made to the MG and IFU.   

 Please let us know if you have any questions.  
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Page 2    Clinical Inspection Summary - NDA 21196/S-030 

The primary objectives of this study were to evaluate the efficacy and safety of Xyrem oral solution in 
the treatment of cataplexy in pediatric subjects with narcolepsy. Secondary objectives included the 
evaluation of the efficacy of Xyrem in the treatment of excessive daytime sleepiness (EDS) with 
narcolepsy and the characterization of the pharmacokinetics of Xyrem in pediatric subjects. 

The primary efficacy endpoint was the change in the weekly number of cataplexy attacks from the last 
2 weeks of the Stable-Dose Period to the 2 weeks of the Double-blind Treatment Period. 

Rationale for Site Selection 

The clinical sites of were selected for inspection because of their relatively 
large enrollment and lack of previous inspections.

III.  RESULTS (by site):

Site #
Name of CI/
Address

Protocol #/
# of Subjects
(enrolled)

Inspection 
Dates

Classification

13-005
Subjects: 12

13-17 Aug 2018 NAI

13-005
Subjects: 25

17-20 Sep 2018 NAI

Key to Compliance Classifications
NAI = No deviation from regulations. 
VAI = Deviation(s) from regulations. 
OAI = Significant deviations from regulations.  Data unreliable.  

1.   

At this site for Protocol 13-005, 12 subjects were screened, and 11 subjects were enrolled in the 
study. The informed consent forms for all 12 screened subjects were reviewed; consent and 
parental assent were obtained appropriately from these subjects prior to any study-related 
activities. The study records of all 12 screened subjects were compared to the data listings.
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Other records reviewed included staff qualifications and training, IRB correspondence and 
approvals, inclusion/exclusion criteria, primary and secondary efficacy endpoints, concomitant 
medications, protocol deviations, and drug accountability records. There was no evidence of 
under-reporting of adverse events.

Primary efficacy endpoint data were verified for Subjects   The data 
for Subject  were discrepant for the following time points:

Date # of cataplectic episodes (source) # of cataplectic episodes (line listings)
03 Apr 15 20 No data
04 Apr 15 24 20
05 Apr 15 25 25
06 Apr 15 No data 20

Reviewers Comment: The data discrepancy noted above for Subject would result in four 
additional cataplectic episodes over the same evaluation period based on source data as 
compared to the line listings (177 episodes compared to 173 episodes), a difference of 
approximately 2%.  In terms of the change of the average number of episodes per week, this 
difference would result in a change of -0.4 episodes per week.  This difference would appear 
insignificant given the occurrence of more than 70 episodes per week, whether based on source 
data or the line listings.

2.   

At this site for Protocol 13-005, 27 subjects were screened, and 25 subjects were enrolled in the 
study. Of these 25 subjects, seven subjects went directly into the open-label portion of the study 
because of the sponsor’s closure of the site’s randomization status. Informed consent for all 18 
randomized subjects was obtained appropriately prior to any study-related activities. The study 
records of all 18 randomized subjects were compared to the data listings.

Other records reviewed included Ethics Committee and monitoring correspondence, training 
records/documentation, source records including, but not limited to, screening visit worksheets, 
progress notes, laboratory results, EKGs, and polysomnography reports; inclusion/exclusion 
criteria, diaries and questionnaires, primary and secondary efficacy endpoints, protocol deviations, 
concomitant medications, and test article accountability and storage records. The primary endpoint 
was verifiable, and there was no evidence of under-reporting of adverse events.

{See appended electronic signature page}

Roy Blay, Ph.D.
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations
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CONCURRENCE:

{See appended electronic signature page}

Phillip Kronstein, M.D.
Team Leader 
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE:      

{See appended electronic signature page}

Kassa Ayalew, M.D., M.P.H
Branch Chief
Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

cc: 
Central Doc. Rm.\NDA 21196-S030  
DNP\Division Director\Billy Dunn
DNP\Team Leader\Reviewer\Ranjit Mani 
DNP\Project Manager\Vandna Kishore
OSI\DCCE\Division Director\Ni Khin
OSI\DCCE\GCPAB\Branch Chief\Kassa Ayalew
OSI\DCCE\GCPAB\Team Leader\Phillip Kronstein
OSI\DCCE\GCPAB\Reviewer\Roy Blay
OSI\DCCE\Program Analysts\Yolanda Patague
OSI\Database Project Manager\Dana Walters
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Page 2 of 12          Xyrem [NDA 21196]

I. Background

This memorandum is in response to a consult request dated May 3, 2018, from the 
Division of Neurology Products (DNP), pertaining to an approved Schedule III drug, 
Xyrem (NDA 021196), sodium oxybate, which is an orphan designated drug for the 
treatment of cataplexy and excessive daytime sleepiness (EDS) in patients with 
narcolepsy.  Xyrem is taken at night in divided doses at a recommended dose of 6 to 9 
g/night (with an initiation dose of 4.5 g/night). 

Sodium oxybate, marketed as Xyrem oral solution (with one approved generic), is the 
only FDA-approved form of gamma hydroxybutyrate (GHB).  GHB is a sedative drug 
scheduled under C-I of the Controlled Substances Act (CSA), except when formulated as 
an FDA-approved drug, in which case it is controlled under C-III of the CSA.  GHB has a 
historical public reputation as a “date rape drug,” in which it is administered 
surreptitiously with the intention of rendering a victim unable to resist the predatory 
intentions of the perpetrator.  It gained initial notoriety when it was easily available as a 
dietary supplement, until such marketing was made illegal in 1990 due to safety 
concerns.

Xyrem was originally approved by the Agency on July 17, 2002, for the treatment of 
cataplexy in narcolepsy, under NDA 21196. A supplemental NDA (an efficacy 
supplement; S-005), proposing an expansion of the originally approved claim, was 
approved on November 18, 2005; the approved expanded indication was “The treatment 
of excessive daytime sleepiness and cataplexy in patients with narcolepsy.” The drug was 
originally approved for marketing under a restricted distribution program. A Risk 
Evaluation and Mitigation Strategy (REMS) was approved by the Agency on February 
27, 2015.  A pediatric Written Request (WR) was issued to the Sponsor on March 10, 
2014 and amended on April 25, 2017.  Most recently, a Type B pre-submission meeting 
was held between DNP and the Sponsor, on September 6, 2017, regarding IND 49641, to 
discuss the main Study 13-005, to substantiate the current sNDA for Xyrem to support a 
new pediatric indication.  Xyrem is a controlled substance available only through the 
Xyrem REMS Program, which has Elements to Assure Safe Use. 

The pediatric supplemental New Drug Application (sNDA) now under review was 
submitted to support an expansion of labeling to include the pediatric use of Xyrem for 
the treatment of cataplexy and EDS in narcolepsy. The Xyrem pediatric clinical program 
consisted of a single Phase 2/3 study (Study 13-005) intended to support the safety and 
efficacy of Xyrem in pediatric patients, ages 7 to 17 years, with narcolepsy along with 
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cataplexy. The submitted study was developed in collaboration with FDA through a 
Proposed Pediatric Study Request (PPSR).  

Study 13-005 was a double-blind, placebo-controlled, randomized-withdrawal, 
multicenter study of the efficacy and safety of Xyrem with an open-label 
pharmacokinetic (PK) evaluation and safety extension with up to 1 year treatment 
exposure (Part 1). Subjects who completed Part 1 were allowed to either transition or re-
enroll in the open-label Part 2 of the study, in which only safety data were collected, 
based on a commitment from the Sponsor to the subjects who were benefiting from 
Xyrem to provide continuity while this sNDA was under review. 

Narcolepsy is a life-long neurologic disease with no known cure. The onset of narcolepsy 
has been reported in children as young as 3 years old and up to 50% of patients may 
become symptomatic prior to the age of 15 years (Challamel 1994; Yoss and Daly 1960). 
Management of narcolepsy includes pharmacological and non-pharmacological 
approaches in pediatric patients. Although up to 50% of adult patients with narcolepsy 
develop symptoms before age 15 years, no treatments are approved for pediatric 
narcolepsy or cataplexy (Dauvilliers 2001; Okun 2002; Yoss and Daly 1960). However, 
treatments used for adults are often used off label for pediatric narcolepsy (Mignot 2012). 
Some stimulants, such as dextroamphetamine, provide dosing information for pediatric 
patients with narcolepsy, but clinical studies demonstrating safety and efficacy in 
pediatric patients have not been conducted (Dexedrine Spansules® US PI 2010). 

II. Conclusions

1. Sodium oxybate, when formulated in a drug product that is approved by FDA (under 
an NDA or ANDA), is controlled under Schedule III of the CSA.  Otherwise, sodium 
oxybate (also known as GHB) is controlled under Schedule I. 

2. If the current pediatric supplement is approved, there would be no recommended 
change in the drug product’s current placement within Schedule III of the CSA. 

3. The Sponsor’s proposed revised Xyrem labeling to reflect Study 13-005 is acceptable 
from CSS perspective.

4. From CSS perspective this pediatric supplement is approvable.
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III.  Recommendations

1. From the CSS point of view, the current sNDA can be approved.  
2. The proposed changes to Xyrem labeling do not involve changes to section 9 

Drug Abuse and Dependence or any other sections which address abuse or 
dependence. 

IV. Discussion

Clinical Studies

Study13-008 was a Phase 1, double-blind, randomized, crossover Taste Testing Study, 
to compare the taste of Xyrem and Xyrem placebo, both prepared with the same flavored 
diluent solutions (in two flavors), for evaluation of sameness in taste to ensure adequate 
blinding in subsequent placebo controlled trials.  Xyrem and placebo were tasted only, 
with no swallowing or consumption, and then expectorated.  Treatments A and B were 
4.5 g Xyrem or placebo prepared with 60 mL of one flavored diluent (Diluent 1), and 
Treatments C and D were Xyrem or placebo prepared with 60 mL of another flavored 
diluent (Diluent 2).  Duration of treatment was 4 days for each subject.  Subjects were
26 male and 27 female healthy adults, 19 to 50 years old, with a mean age of 28.2 years.  
Subjects were entered into the study to taste Xyrem and Xyrem placebo prepared with the 
same flavored diluent solution in pair-wise combinations. One flavor of diluent solution 
was used for all subjects on Day 1 and a different flavor of diluent solution was used for 
all subjects on Day 2. Subjects were instructed to spit out the liquids after tasting and not 
to swallow the liquids.  On Day 1 and Day 2, two liquids were compared in duplicate for 
each subject.  

Each subject was asked to taste the first liquid of the pair and then remember that taste 
and compare that liquid for sameness to the second liquid. An hour later, the subject 
tasted the second liquid and rated it by answering “Yes” or “No” to the question: “Does 
liquid Y taste the same as liquid X?”  There were 4 period crossovers within each day. 
An hour following the taste test of the first pair of liquids (Replicate 1, Period 1), the 
second pair of liquids was tested (Replicate 1, Period 2).  In the afternoon of each day, 
subjects tested two more pairs of liquids (Replicate 2, during Periods 3 and 4).  After 
each taste test, subjects were evaluated for alertness and dizziness and then allowed to 
ambulate. Subjects who swallowed study drug were excluded from further tasting in the 
study and were asked to remain at the study center for close observation for a minimum 
of 8 hours prior to release.

There were no serious abuse-related or other AEs attributed to the treatments.  A total of 
9 TEAEs were reported by 6 (11.3%) of the 53 subjects, with headache being the most 
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frequently reported, in 4 (7.5%) of the subjects. Other TEAEs included single events of 
dizziness, nausea, and pain in an extremity, each occurring in one subject, and 
oropharyngeal pain and rhinorrhea, both occurring in the same subject. None were 
considered related to treatment, and most (7/9) TEAEs were judged to be of mild 
severity. Two TEAEs, nausea and pain in an extremity, were considered to be of 
moderate severity; none were considered to be serious. All but one of the AEs were 
reported as resolved at the end of the study, the exception being one subject who 
discontinued early because of a TEAE of oropharyngeal pain. This resolved by 10 days 
of follow-up after her early discontinuation from the study.   

Study 13-002 was a Phase 1 bioavailability, bioequivalence, open-label, PK, randomized
single-dose crossover trial with the control being unflavored Xyrem, to evaluate the PK 
of Xyrem prepared with a flavored diluent solution to assess its relative bioavailability 
and bioequivalence when compared with Xyrem prepared with water.  Treatment A was 
one 4.5 g oral dose of Xyrem prepared with 60 mL of diluent flavored with a 
commercially available drink mix sweetened with sucralose.  Treatment B was one 4.5 g 
oral dose of Xyrem prepared with 60 mL of water. Thirteen male and 21 female subjects 
received a single dose of each treatment in randomized crossover fashion over a 4 day 
stay in clinic. Subjects were healthy adults aged 18 to 50 years old with a mean age of 
25.7 years.   

Subjects were randomized to one of the above treatments on Day 1 and then crossed over 
to the other treatment on Day 3, after a 1-day washout. Subjects received study drug in 
the morning following a 10-hour fast and continued fasting for 4 hours after dosing. After 
swallowing the first treatment, subjects drank 180 mL of water, but no more during the 
period from 1 hour before to 1 hour after each dose.  On Days 1 and 3, subjects rested in 
bed for 4 hours prior to taking the first dose of study drug.  Subjects were monitored for 
any signs of dizziness, unstable gait, or any other impairment while getting out of bed. 
No intense physical exercise was allowed during the study.  Subjects received a standard 
low-fat lunch about 4 hours after dosing (after a 4-hour postdose PK sampling), and a 
standard dinner about 8 hours after dosing. No food was allowed between meals. After 
the last plasma PK sample was collected at 8 hours postdose, subjects were free to eat 
and drink ad lib.  Sodium oxybate concentrations were assayed in blood samples 
collected predose and at 15, 30, and 45 minutes, and 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 7, 
and 8 hours following administration.  Safety was assessed at specified time points and 
throughout the study.  Adverse events were classified into a standardized terminology 
using the Medical Dictionary for Regulatory Activities (MedDRA, Version 16.1).  
A total of 34 subjects were randomized to treatment sequence and 32 subjects completed
the study. Two subjects discontinued early: one discontinued for an AE of mild anxiety 
and one withdrew to address urgent family issues.  The Sponsor reported no major 
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protocol deviations.  A total of 317 AEs were reported by 34 (100%) of the 34 subjects 
treated. Overall, the safety profile was similar in both flavored and unflavored groups. 
Most AEs (274/317 events) were reportedly of mild severity and 43 moderate.  None 
were judged to be serious . Most AEs (308/317 events) were judged to be related to the 
study drug. The sponsor’s Table of TEAE (Table 9) is shown below.  Notably, all 
subjects reported somnolence, and 10 (30%) reported euphoric mood with Xyrem.  

Sponsor’s Table 9: Number (%) of Subjects with Treatment-Emergent 
Adverse Events (Reported in ≥2 Subjects in Any Treatment 
Group or Overall) (Safety Population)

Preferred Term
Treatment A 

Xyrem prepared with
flavored diluent 

(n=33)

Treatment B 
Xyrem prepared with

water 
(n=33)

All Subjects 
(n=34)

Any adverse event 33 (100.0) 32 (97.0) 34 (100.0)
Somnolence 33 (100.0) 31 (93.9) 34 (100.0)
Dizziness 12 (36.4) 14 (42.4) 21 (61.8)
Nausea 14 (42.4) 11 (33.3) 20 (58.8)
Snoring 13 (39.4) 10 (30.3) 16 (47.1)
Vomiting 9 (27.3) 9 (27.3) 14 (41.2)
Headache 8 (24.2) 8 (24.2) 14 (41.2)
Euphoric mood 5 (15.2) 9 (27.3) 10 (29.4)
Emotional disorder 2 (6.1) 4 (12.1) 6 (17.6)
Feeling of relaxation 4 (12.1) 1 (3.0) 5 (14.7)
Crying 3 (9.1) 2 (6.1) 4 (11.8)
Paresthesia 0 (0.0) 4 (12.1) 4 (11.8)
Hypoesthesia 1 (3.0) 3 (9.1) 3 (8.8)
Feeling abnormal 1 (3.0) 2 (6.1) 3 (8.8)
Nystagmus 0 (0.0) 3 (9.1) 3 (8.8)
Sensation of heaviness 1 (3.0) 2 (6.1) 3 (8.8)
Myoclonus 2 (6.1) 2 (6.1) 2 (5.9)
Throat tightness 2 (6.1) 1 (3.0) 2 (5.9)
Akathisia 1 (3.0) 1 (3.0) 2 (5.9)
Anxiety 2 (6.1) 0 (0.0) 2 (5.9)
Chest discomfort 1 (3.0) 1 (3.0) 2 (5.9)
Diplopia 2 (6.1) 0 (0.0) 2 (5.9)
Fatigue 1 (3.0) 1 (3.0) 2 (5.9)
Feeling drunk 0 (0.0) 2 (6.1) 2 (5.9)
Hunger 1 (3.0) 1 (3.0) 2 (5.9)
Hyperhidrosis 0 (0.0) 2 (6.1) 2 (5.9)
Hypertonia 0 (0.0) 2 (6.1) 2 (5.9)
Hypoesthesia oral 2 (6.1) 0 (0.0) 2 (5.9)

Reference ID: 4325618



Page 7 of 12          Xyrem [NDA 21196]

Study 13-005 was a Phase 2/3 study of efficacy, safety, and PK.  This was a double-
blind,  placebo-controlled, randomized withdrawal, open-label study with PK evaluation 
and a safety extension.  The study was intended to evaluate the efficacy of Xyrem oral 
solution in the treatment of cataplexy in pediatric subjects with narcolepsy and to 
evaluate safety for up to 1 additional year.  Xyrem naïve subjects were titrated to 
individual effective and tolerable doses with the total nightly dose no higher than 9 
g/night.  Subjects on Xyrem at study entry were continued on their stable dose and 
regimen of Xyrem they were receiving prior to study entry.  The duration of treatment 
went up to 1 year in Part 1 of the study.  Sixty three  male and 43 female pediatric 
subjects with narcolepsy, aged 7 to 16 (mean=11.9) years, were initially randomized to 
either active Xyrem treatment continuation at the stable dose taken and regimen used in 
the prior 2 weeks; or (in double-blind fashion), Xyrem placebo, initiated as a double-
blind treatment at an apparent volume and regimen identical to what had been finalized 
during the titration phase.  

Subjects entering the 2 week double-blind treatment period prior to Study Amendment 4 
were randomized 1:1 to receive one of these 2 treatment conditions, creating a 
randomized-withdrawal to evaluate the safety and efficacy of continuing stable Xyrem 
treatment in the pediatric population.  Subjects who were Xyrem naïve entered an open-
label Dose Titration Period of up to 10 weeks. Once the Xyrem dose had been optimized 
per the Investigator’s judgment, these subjects entered the open-label Stable Dose Period 
on that dose. 

For subjects who were on Xyrem at study entry, they were retained on their stable dose 
and regimen (i.e., 2 equally divided doses or 2 unequally divided doses of Xyrem) and 
entered the Stable Dose Period for 3 weeks. This was followed by the Double-Blind 
Treatment Period if the dose and regimen of Xyrem remained unchanged during the 
Stable Dose Period with no clinically significant worsening in narcolepsy symptoms or 
clinically significant AEs judged by Investigators to be due to Xyrem treatment. These 
not previously naïve subjects entering the Double-blind Treatment Period prior to 
implementation of Amendment 4 were likewise randomized 1:1 to receive one of the 2 
treatments during the 2-week double-blind treatment period, randomized to either Xyrem 
withdrawal or continuation on the Xyrem dose taken in the prior 2 weeks.

However, a preplanned interim analysis demonstrated positive efficacy results on the 
primary efficacy endpoint and the protocol was amended to replace the placebo treatment 
in the double-blind treatment period with open-label Xyrem treatment. After Amendment 
4 became effective, all subjects entering what would have been the double-blind 
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treatment period instead received open-label Xyrem treatment.  Subjects who completed 
the entire double-blind treatment period were continued into the open-label safety period 
for up to 1 year.

Additionally, a subset of subjects on a stable dose of Xyrem were invited to participate in 
an open-label PK evaluation. These subjects were stratified to two age groups, 7 to 11 
years old and 12 to 17 years old. Subjects participating in the PK evaluation had blood 
samples taken at T=0 (predose), 0.75, 1.5, 2.5, and 4 hours after the first dose and before 
the 2nd dose; and at 4.75 and 8 hours for PK evaluation of peak and residual exposure in 
relation to the 2 doses.  An N of 100 subjects age 7-17 years old were planned, with 63 
subjects randomized in the Efficacy population and a total of 106 subjects in the Safety 
population.  

For subjects entering the study Xyrem naïve, Xyrem therapy was initiated based on the 
subjects’ weight as indicated in the table below.  Xyrem doses were administered in two 
equally divided doses. Subjects were titrated to a point of maximum clinical benefit in 
cataplexy and EDS while maintaining tolerability. Dose adjustment during the open-label 
Dose Titration Period occurred based on the subject’s weight to a dose level targeted to 
be no higher than the maximum dose described in the Table below in up to 10 weeks. The 
drug titration rate was ≤ 1 g/night/week for subjects < 45 kg, and ≤ 1.5 g/night/week for 
subjects ≥ 45 kg. Once the Investigator judged the Xyrem dose was optimized, the 
subject entered the 2-week open-label Stable Dose Period on that dose.

Xyrem Dose Initiation and Titration for Xyrem Naïve Subjects in Study 13-005

   Subject                            Initiation                                    Titration                                Maximum total 
   weight                          dose *                                  regimen                                     nightly dose 

< 30 kg                          ≤ 2 g/night                         ≤ 1 g/night/week                          6 g/night
≥ 30 kg – < 45 kg         ≤ 3 g/night                         ≤ 1 g/night/week                          7.5 g/night
≥ 45 kg                        ≤ 4.5 g/night                       ≤ 1.5 g/night/week                          9 g/night
_                                                                                                                                                          _ 

* Taken in two equally divided doses at bedtime and 2.5 to 4 hours later. For children who 
slept more than 8 hours per night, Xyrem could be given after bedtime, while the child was 
in bed, in two equally divided doses 2.5 to 4 hours apart.

Flavorant: A flavorant that could be added to the water used as diluent was provided upon 
request for use in study drug preparation.  

AEs in the Study 13-005 Safety population were coded using MedDRA Version 17, and 
summarized by system organ classes (SOC) and preferred terms (PT). TEAEs were summarized 
overall for each period and across all periods while on Xyrem, as appropriate.  Prespecified AEs 
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of special interest included Confusion, Somnolence (and more pronounced levels of depressed 
consciousness), Respiratory depression, Depressed mood and suicidality, Anxiety, Sleepwalking 
and other parasomnias, Abuse and misuse of study drug, and Weight loss.  Across all treatment 
periods, a total of 74/104 subjects (71.2%) reported TEAEs while on Xyrem, the majority of 
which were non-serious and mild or moderate in severity.  TEAEs were reported by a total of 
75.7% of subjects 7 to 11 years of age and 68.7% of subjects 12 to 17 years of age.  No event of 
abuse or misuse was reported; however, 2 patients, ages 9 and 11, yielded unexplained 
accounting discrepancies, without further definition, and were terminated early from the study 
because of treatment non-compliance.  

Postmarketing Data on abuse or addiction

The Sponsor provided postmarketing data in eCTD section 5.3.6., in report titled, Cumulative US 
Postmarketing Safety Report of Xyrem in Pediatric Use from Product Launch in 2002 through 12 
October 2017.  This document reports on cases of abuse, misuse, overdose, and diversion since 
the first US launch of Xyrem in September 2002 through October 12, 2017, there were 2,874 
pediatric patients who initiated Xyrem treatment. This number included 422 children ages 0 - 12 
years old, which included a subset of 44 young children aged 0 - 7 years old. There were 2,452 
adolescent patients aged 12 - 18 years old. Cumulative exposure totaled 2,797 patient-years, of 
which there were 488 patient-years for children, and 2,309 patient-years for adolescents. The 
Sponsor reports postmarketing data in their ARGUS Safety Database suggesting that there are 
similar safety profiles between pediatric and adult patients. The Sponsor could not identify any 
new safety signals in their analysis of postmarketing safety data over this 15-year period 
reviewed.  

There were 97 cases with abuse signals over this 15 year period. The most frequent abuse-related 
AE mentioned was an intentional product misuse issue.  These were reported in similar 
frequencies in both children and adolescents. In 12 of the 31 intentional product misuse cases, a 
patient was taking Xyrem at a slightly higher dose (generally less than 1 g higher than 
prescribed, and nightly dose never greater than 9 g) than prescribed, or was following medical 
directions to slightly increase the dose over the prescribed amount without a formal change to the 
prescription. In 14 cases, the dose being taken was slightly lower than the amount prescribed.  
Other cases involved minor dose adjustments, such as one patient taking Zofran, and a case of 
alcohol use within 12 hours of taking Xyrem. 

Of the 12 (0.3%) cases of intentional product misuse, none were categorized as serious.  These 
cases, as with those counted as intentional product misuse, generally involved dose adjustments 
up or down.  There were 3 cases of using a parent’s or sibling’s Xyrem (3 cases, counted as drug 
diversion; and one case of diluting Xyrem with Kool-Aid).  

There were 4 cases of drug abuse in which a parent reported that the child might be using illicit 
drugs, and one nonfatal suicide attempt. There was one case of Xyrem reported being stolen, one 
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patient concurrently using marijuana, and one patient was hospitalized with intentional abuse of 
Xyrem. Intentional overdose is discussed below as a serious AE (SAE).  Drug diversion was 
reported in 13 cases, 11 of these in adolescent patients.  These included one case in which a 
bottle of Xyrem was stolen from a patient, 10 cases in which Xyrem was shared with family 
members who were Xyrem patients and one case in which a non-patient abused Xyrem and had a 
nonfatal overdose.  There was one case of Xyrem delivered to the wrong address and one case in 
which a patient was left at the door of the ER with a bottle of Xyrem that had no identifying 
information.  This patient required assisted ventilation. With the exception of this one serious 
case, all outcomes were reported as unknown/not applicable. None of the cases were fatal.

Table 1. Reported AEs across the Drug Abuse, Dependence, and Drug Withdrawal SMQs by Age 
Group 

Counts (% of cases) by Age Group

Drug Abuse, Dependence and Drug 
Withdrawal SMQs

Children 
(0-<12 y)
n = 723

Adolescent 
(12-<18 y)
n = 2,948

Pediatric 
(0-<18 y)
n= 3,671

Total 22 (3.0%) 75 (2.5%) 97 (2.6%)
Intentional product use issue 8 (1.1%) 23 (0.8%) 31 (0.8%)
Accidental overdose 5 (0.7%) 9 (0.3%) 14 (0.4%)
Drug diversion 2 (0.3%) 11 (0.4%) 13 (0.4%)
Intentional product misuse 5 (0.7%) 7 (0.2%) 12 (0.3%)
Intentional overdose 0 (0.0%) 6 (0.2%) 6 (0.2%)
Overdose 2 (0.3%) 3 (0.1%) 5 (0.1%)
Drug tolerance 0 (0.0%) 4 (0.1%) 4 (0.1%)
Drug abuse 0 (0.0%) 4 (0.1%) 4 (0.1%)
Prescribed overdose 0 (0.0%) 3 (0.1%) 3 (0.1%)
Rebound effect 0 (0.0%) 3 (0.1%) 3 (0.1%)
Toxicity to various agents 1 (0.1%) 1 (0.0%) 2 (0.1%)
Withdrawal syndrome 0 (0.0%) 2 (0.1%) 2 (0.1%)
Disturbance in social behaviour 0 (0.0%) 1 (0.0%) 1 (0.0%)
Substance use 0 (0.0%) 1 (0.0%) 1 (0.0%)
Drug withdrawal syndrome 0 (0.0%) 1 (0.0%) 1 (0.0%)
Drug withdrawal syndrome neonatal 1 (0.1%) 0 (0.0%) 1 (0.0%)

Of these 97 cases, 17 were categorized as serious and are shown in Table 2, below.  Nine were 
associated with depression or suicide/self-injury, 3 were associated with acute central respiratory 
depression and/or respiratory failure, 2 were associated with psychotic disorders, and 6 involved 
medication errors.

There were 2 cases of serious drug withdrawal. In one case the patient reported withdrawal 
symptoms when she stopped Xyrem. The other case involved withdrawal in a newborn whose 
mother had been given Xyrem for insomnia, along with fluoxetine. The baby was born with 
irritability, being difficult to console, a high-pitched cry, increased muscle tone, and a wide nasal 
bridge (suggesting a potential congenital issue).  There were 6 cases of intentional overdose, 4 of 
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which were categorized as serious. These included one case that involved an overdose of 
Depakote and Paxil rather than Xyrem, which was a nonfatal suicide attempt, one case involving 
a nonfatal suicide attempt by a patient with pre-existing depression, one case where an entire 
bottle of Xyrem was ingested as a suicide attempt, and one case where more Xyrem was taken 
than prescribed as a suicide attempt.  Three of these patients were hospitalized. The case with 
pre-existing depression had an outcome of not recovered/not resolved, but the physician resumed 
Xyrem prescriptions after a few months. The patient who swallowed a bottle of Xyrem had a 
nonfatal outcome.  Twelve of these patients were taking concomitant medications, including 
sedative hypnotics, and sedating antipsychotics or antiepileptics (9 cases, 53%), stimulants (4 
cases, 23%), and sedating antidepressants (2 cases, 12%). One serious case involved a suicide 
attempt, and 3 cases involved patients with anxiety or depression. One case involved a patient 
with a history of head trauma and abnormal thinking. There were no new risk factors identified 
among concomitant medications, AEs, or reported history. Outcomes for the 17 serious cases 
included 8 (47%) with drug abuse, misuse or overdose that were recovered or resolved (one with 
sequelae), whether Xyrem was continued or stopped; 4 (23%) cases were not recovered or 
resolved, and 5 (30%) cases had unknown outcomes.

Table 2. Reported SAEs across Drug Abuse, Dependence, and Drug Withdrawal SMQs by Age 
Group

Counts (% of cases) by Age Group

Drug Abuse, Dependence and Drug 
Withdrawal SMQs

Children 
(0-<12 y)
n = 723

Adolescent 
(12-<18 y)
n = 2,948

Pediatric 
(0-<18 y)
n= 3,671

Total 4 (0.6%) 13 (0.4%) 17 (0.5%)
Accidental overdose 2 (0.3%) 2 (0.1%) 4 (0.1%)
Drug abuse 0 (0.0%) 4 (0.1%) 4 (0.1%)
Intentional overdose 0 (0.0%) 4 (0.1%) 4 (0.1%)
Overdose 1 (0.1%) 1 (0.0%) 2 (0.1%)
Toxicity to various agents 1 (0.1%) 1 (0.0%) 2 (0.1%)
Drug diversion 0 (0.0%) 1 (0.0%) 1 (0.0%)
Drug withdrawal syndrome 0 (0.0%) 1 (0.0%) 1 (0.0%)
Drug withdrawal syndrome neonatal 1 (0.1%) 0 (0.0%) 1 (0.0%)

The Sponsor maintains that these data from 15 years of use, together with their controlled 
clinical data in the pediatric population, indicates that the overall safety profile for pediatric 
patients is similar to that in adults. They can identify no new safety signals or any greater 
suggestions of abuse and claim that their data provide strong support for the safety of Xyrem in 
pediatric patients.  We agree that these postmarket data do not identify any unexpected or higher 
than expected signal.  
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Labeling

There are no labelling changes proposed by the Sponsor in sections 9.1 or 9.3, and only a non-
significant change in 9.2 (a comma was added).  The Sponsor also proposes to leave Section 5.2, 
Abuse and Misuse, completely unchanged.  This supplement to provide for pediatric use does not 
require labeling changes to abuse or dependence related sections, and none are proposed by the 
Sponsor nor by CSS.   DRISK has proposed  as an element of 
the REMS,  

 
  

Xyrem REMS

Distribution will remain controlled by the existing closed system as under the current REMS.  
There are no new aspects of the REMS specifically relevant to abuse of the product.  However, 
some language has been added specifically for pediatric patients and their caregivers regarding   
misuse or diversion:  The child is exhorted in the new REMS Brochure For Pediatric Patients 
And Their Caregivers to:  

“Always Remember!
• Don’t share your XYREM with anyone else
– This medicine is only for you!
• Don’t drink too much XYREM
– Never drink more than one of your XYREM cups at a time
– Only drink XYREM from your XYREM cup.”

The new REMS brochure also reminds caregivers that:  

• “If your child’s XYREM is lost or stolen, report the incident right away to the local police 
and to the Certified Pharmacy” and to:  
• “Give XYREM only as your child’s healthcare provider tells you. Remember that use of 
your child’s XYREM by others is illegal.”

These precautions seem adequate and appropriate.  
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