
 

 

 
 

 
 
 

 
 

 

  

 
 

   
 

 
  

 
  

 
     

   
 

 
   

 
 

 
 

 
 

VIA FEDEX 

April 20, 2016 

Gayatri R. Rao, M.D., J.D. 
Director, Office of Orphan Products Development 
Food and Drug Administration 
10903 New Hampshire Avenue 
WO32-5295 
Silver Spring, MD 20993-0002 

RE: Request for Orphan Drug Designation for Sodium Oxybate for Extended-Release 
Oral Suspension (FT218) 
Indication: For the treatment of cataplexy and excessive daytime sleepiness in 
narcolepsy 

Dear Dr. Rao: 

On behalf of Flamel Irelend Limited (Flamel), enclosed please find two (2) archival, electronic 
copies (CD) of Flamel’s “Request for Orphan Drug Designation” for Sodium Oxybate for 
Extended-Release Oral Suspension (FT218). 

Should any questions arise, please do not hesitate to contact me. I can be reached via telephone 
at 202.730.4129 or by email at marla.scarola@weinberggroup.com. 

Marla Scarola, MS 
Senior Consultant 
The Weinberg Group Inc. 

MES/ms 

mailto:marla.scarola@weinberggroup.com
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Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

1. REQUEST FOR ORPHAN DESIGNATION 
Flamel Ireland Limited (Flamel), in accordance with 21 CFR Part 316, requests Orphan 
Drug Designation (ODD) for sodium oxybate extended-release oral suspension (FT218) 
for the treatment of cataplexy and excessive daytime sleepiness in narcolepsy.  There are 
fewer than 200,000 patients diagnosed with narcolepsy in the United States. 

Sodium oxybate oral solution (Xyrem® by Jazz Pharmaceuticals, Inc.) is currently 
approved for this indication in the US. 
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Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

2. SPONSOR INFORMATION 

Name and Address of Sponsor 
Flamel Ireland Limited 
Block 10-1 Blanchardstown Corporate Park 
Ballycoolin 
Dublin 15 
Ireland 

Primary Contact Person 
Marla Scarola 
U.S. Agent for Flamel 
Phone:  202.730.4129 
E-mail: marla.scarola@weinberggroup.com 

Trade and Generic Names of the Drug 
Generic name: Sodium oxybate 

Trade name: A trade name for FT218 has not been established at this time by 
Flamel.  Jazz Pharmaceuticals markets sodium oxybate oral solution as 
Xyrem®. 

Manufacturing Information 
Manufacture of sodium oxybate drug substance is performed by the following cGMP 
compliant Contract Manufacturing Organization (CMO): 

(b) (4)
Manufacture of FT218 drug product is performed by the following cGMP compliant 
CMO: 

(b) (4)
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Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

3. INDICATION FOR WHICH THE DRUG IS BEING 
INVESTIGATED 

Flamel is investigating FT218 for the treatment of cataplexy and excessive daytime 
sleepiness in narcolepsy (i.e., the treatment of narcolepsy). 

Narcolepsy is a chronic brain disorder that involves poor control of sleep-wake cycles. 
People with narcolepsy experience periods of extreme daytime sleepiness and sudden, 
irresistible bouts of sleep that can strike at any time. These “sleep attacks” usually last a 
few seconds to several minutes.  In addition to daytime sleepiness, other major symptoms 
may include cataplexy, vivid dream-like images or hallucinations, as well as total 
paralysis just before falling asleep or just after waking-up.  Most individuals also 
experience disturbed nocturnal sleep, i.e. poor sleep quality that can involve frequent 
waking during nighttime sleep, a short latency to REM sleep, and other sleep disorders 
(NINDS 2016).  

5 



   
   

 
 
 

  
 

 
  

    
 

 

    

     

      
 

    

 
  
  

 

 

  

Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

4. SCIENTIFIC RATIONALE FOR THE USE OF SODIUM 
OXYBATE FOR THIS INDICATION 

Although the mechanism of action is not well understood, the effectiveness of sodium 
oxybate for treating cataplexy and excessive daytime sleepiness in narcolepsy is well-
demonstrated.  A review and meta-analysis by Alshaikh et al. (2012) encompassing six 
randomized, placebo-controlled clinical studies that were reported between 1989 and 
2006 showed effectiveness compared to placebo in: 

• Reducing weekly cataplexy (-8.46; 95% CI = -15.27, -1.64); 

• Reducing sleep attacks (-12.65; 95% CI = -17.72, -1.59); 

• Improving performance on the Maintenance of Wakefulness Test (5.18; 95% 
CI = 2.59, 7.78), and 

• Improving Clinical Global Impression (2.42; 95% CI = 1.77, 3.32). 

As indicated in Section 7, the FDA has approved sodium oxybate (Xyrem®) for use in the 
treatment of cataplexy and excessive daytime sleepiness in narcolepsy.  Further, both the 
American Academy of Sleep Medicine and the European Federation of Neurological 
Sciences recommend sodium oxybate as first-line therapy for cataplexy, excessive 
daytime sleepiness, and disturbed nocturnal sleep in narcolepsy (Swick 2015). 

6 



   
   

 
 
 

 
   

 
  

  

    
 

    
  

    
 

 
 

  
   

    
 

 

   
 

Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

5. SUPERIORITY OVER A SIMILAR ALREADY-APPROVED 
SODIUM OXYBATE PRODUCT WITH ORPHAN DRUG 
STATUS 

FT218 provides a major contribution to patient care over the approved marketed product, 
Xyrem® (NDA 021196). 

Xyrem® has a short half-life (0.5 to 1 hour) and a duration of action of only 2 to 4 hours 
necessitating twice-nightly dosing in order to achieve 6 to 8 hours of nighttime sleep 
(Mignot 2012).  Patients who consume a dose at bedtime are required to awaken and take 
another dose in the middle of the night.  Current labeling for Xyrem® states that patients 
may need to set an alarm to awaken for the second dose.  If the window for the second 
dose (2.5 to 4 hours after the first dose) is missed, patients are instructed to skip the 
second dose because of the potential negative effects on functioning/alertness the 
following day. 

FT218 is a one-dose sustained release formulation of sodium oxybate that obviates the 
need for awakening during the night to take a second dose.  Comparison of blood levels 
from sodium oxybate achieved with a single 4.5 g dose of FT218 and split 2.25 g doses 
of Xyrem® (Figure 1) demonstrate the ability of the FT218 formulation to maintain 
therapeutic blood levels of the drug longer than a single dose of Xyrem®. Further, FT218 
shows elimination of plasma levels at the end of the night similar to that achieved with 
Xyrem® taken twice, indicating that carryover sedation is unlikely to exceed that of the 
currently marketed product. 

7 





   
   

 
 
 

    

  
  

  

     
  

  
   

    
  

   
  

  

 

  
  

 
  

  
 

  

Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

Other Advantages of Once per Night Dosing with FT218 

In addition to eliminating the obvious disadvantages of: 1) needing to disrupt sleep in 
order to take a drug that promotes sleep, or 2) the potential for decreased efficacy if the 
second dose is missed, FT218 may provide other contributions to patient care.  

For example, administration of a second nightly dose of Xyrem® presents safety risks. 
The instructions for use direct patients to measure out both nightly doses prior to bedtime 
and place the second dose near the bed for consumption 2.5 to 4 hours after the first dose.  
Although a container with child-resistant cap is provided for the second dose, there is the 
potential for consumption of the product left on a bedside table by a child while the 
parent is sleeping - if the child-resistant container is not used – or deliberate misuse by 
another person in the household.  Further, because of the rapid onset of effects, 
individuals are at risk of falls or other accidental injuries if the second dose is not 
consumed in bed (as is recommended in the label instructions).  Lastly, the packaging of 
product in individual premeasured single-dose sachets lessens and may even eliminate 
the risk of accidental measurement errors in nightly dose preparations. 

Potential Impact on Diversion 

Sodium oxybate has a history of illicit use as the “date-rape drug.”  This substance has 
been added to a target’s drink without his/her knowledge in order to incapacitate the 
individual.  In addition to standard precautions to limit access, FT218 will be provided as 
white granules as opposed to Xyrem® which is a clear to slightly opalescent oral solution.  
The appearance and mouth feel of the white granules could alert the target of the misuse 
that a substance has been added to his/her drink.  

9 



   
   

 
 
 

   
 

   
 

 

 

  

Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

6. MEDICAL PLAUSIBILITY OF THE POPULATION 
CHOSEN 

Not applicable.  Sodium oxybate is intended for all patients with cataplexy and excessive 
daytime sleepiness due to narcolepsy. 

10 



   
   

 
 
 

 
 

 
   

 
 

 

  
 

    
   

  

   

 

 

     
 

  

 

     
 

 
  

Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

7. REGULATORY STATUS AND MARKETING HISTORY OF 
SODIUM OXYBATE 

FT218 
FT218 is currently being tested under IND 126,321 for the treatment of cataplexy and 
excessive daytime sleepiness in narcolepsy.  It is not approved or marketed in any 
country including the US for any indication.  No adverse regulatory actions have been 
taken against FT218 in any country. 

Xyrem® (Jazz Pharmaceuticals) 
US History 

Xyrem® was approved for marketing in the US for the treatment of cataplexy associated 
with narcolepsy on July 17, 2002 (NDA 021196). The indication was expanded on 
November 18, 2005 to include the treatment of excessive daytime sleepiness in patients 
with narcolepsy (NDA 021196; Supplement 005).   

Xyrem® has orphan drug status in the US for the treatment of narcolepsy (FDA 2016a). 

A Pediatric Written Request has been issued for sodium oxybate in narcolepsy with 
cataplexy (FDA 2016b). 

Rest of World History 

Xyrem® is approved for cataplexy and excessive daytime sleepiness in narcolepsy in the 
European Union, Norway, Switzerland, and Canada (ADIS R&D 2015). 

Xyrem® has orphan drug status for treatment of narcolepsy in the European Union (EMA 
2010). 

Sodium oxybate is approved under the trade name Alcover® in Italy and Austria for use 
in alcohol withdrawal syndrome (Busardo et al. 2015). 

Flamel is not aware of any adverse regulatory actions that have been taken against 
Xyrem® in any country. 

11 



   
   

 
 
 

  
    

 

  
 

 
 

 
  

 

 

 

 

 

  

Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

8. SUBSTANTIATION OF ORPHAN STATUS 
The National Organization for Rare Diseases reports that narcolepsy affects 
approximately 1 in 2,000 in the general population (NORD 2016).  

The most recent published estimate of prevalence used data from King County in 
Washington state (Longstreth et al. 2009)  The overall prevalence per 100,000 for 
physician-diagnosed narcolepsy with or without cataplexy was 30.6 (95% CI: 27.6, 33.5).  
For narcolepsy with cataplexy, the prevalence was 21.8 (95% CI: 18.8, 24.8) per 100,000.  
A similar study conducted in Olmsted County in Minnesota that attempted to identify all 
residents with a diagnosis of narcolepsy with cataplexy from 1960 to 1989 estimated a 
prevalence of 36 per 1000 (95% CI: 25, 50; Silber et al. 2002). 

All of the above estimates indicate a prevalence of less than 200,000 in the US. 

12 



  
   

 
 
 

  
    

 

  
 

 
 

 

 

 

  
 

 

  

 

  

  
 

 

 
 

 

    
 

 

Request for Orphan Product Designation April 20, 2016 
Sodium Oxybate for Cataplexy and 
Excessive Daytime Sleepiness in Narcolepsy 

9. REFERENCES 
Adis R&D Insight.  2015. Sodium oxybate.  Adis R&D Insight Report.  Accession 
number 8211.  Revised 2 Dec 2015.  Cited 4 Apr 2016. 

Alshakaikh MK, Tricco AC, Tashkandi M, mamdani M, Straus SE, BaHammam AS.  
2012. Sodium oxybate for narcolepsy with cataplexy: Systematic review and meta-
analysis.  J Clin Sleep Med. 8:451-458. 

Busardò FP, Kyriakou C, Napoletano S, Marinelli E, Zaami S.  2015. Clinical 
applications of sodium oxybate (GHB): from narcolepsy to alcohol withdrawal 
syndrome.  Eur Rev Med Pharmacol Sci. 19(23):4654-4663. 

European Medicines Agency (EMA 2010).  Public summary of opinion on orphan 
designation.  Available at: 
http://www.ema.europa.eu/docs/en GB/document library/Orphan designation/2009/10/ 
WC500005734.pdf 

Food and Drug Administration (FDA).  2016a.  Oxybate. Orphan Drug Designation and 
Approval database.  Product name = oxybate.  Available at: 
http://www.accessdata.fda.gov/scripts/opdlisting/oopd/index.cfm 

Food and Drug Administration (FDA). 2016b.  Sodium Oxybate.  Written requests issued 
database. Available at: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm05 
0002.htm 

Longstreth WT, Ton TGN, Koepsell T, Gersuk VH, Hendrickson A, Velde S.  2009. 
Prevalence of narcolepsy in King County, Washington, USA.  Sleep Med. 10:422-426. 

Mignot EJM.  2012. A practical guide to the therapy of narcolepsy and hypersomnia 
syndromes.  Neurotherapeut. 9:739-752. 

National Institute of Neurological Disorders and Stroke (NINDS).  2016. Narcolepsy 
Fact Sheet.  Available at: 
http://www.ninds.nih.gov/disorders/narcolepsy/detail narcolepsy.htm 

National Organization for Rare Disorders (NORD).  2016. Narcolepsy.  Available at: 
http://rarediseases.org/rare-diseases/narcolepsy/ 

Silber MH, Krahn LE, Olson EJ, Pankratz VS.  2002.  The epidemiology of narcolepsy in 
Olmsted County, Minnesota: A population-based study.  SLEEP 25:197-202. 

Swick TJ.  2015. Treatment paradigms for cataplexy in narcolepsy: Past, present, and 
future.  Nature Sci Sleep. 7:159-169. 

Unite Narcolepsy.  2013.  Patient-Focused Narcolepsy Survey: Interim Analysis as of 
September 16, 2013.  Available at:  http://www.unitenarcolepsy.org/ 

13 

http://www.unitenarcolepsy.org
http://rarediseases.org/rare-diseases/narcolepsy
http://www.ninds.nih.gov/disorders/narcolepsy/detail
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm05
http://www.accessdata.fda.gov/scripts/opdlisting/oopd/index.cfm
http://www.ema.europa.eu/docs/en


  

 
    

    

  

 
  

   

   

   

    

    

    

   

   

   

 

 
   

  

 

 
      

   

     

    
  

   

 

 
      

 
  

1.3. Administrative Information 

TABLE OF CONTENTS 
5.3 Exclusivity Claim .........................................................................................................3 

5.3.1 New Clinical Investigation ...........................................................................................3 

5.3.2 Orphan Drug Exclusivity ..............................................................................................3 

5.3.2.1 Risk of Nocturnal Falls and Other Adverse Events Associated with Second 
Dose ..............................................................................................................................5 

5.3.2.2 Patient Experience and Perception of Second Dose ...................................................10 

5.3.2.3 Risk of Misuse Associated with Second Dose ...........................................................14 

5.3.2.4 Food Effect .................................................................................................................15 

5.3.2.5 Patient Preference .......................................................................................................15 

5.3.2.6 Statements from Stakeholders ....................................................................................18 

5.3.2.7 Potential Impact on Diversion ....................................................................................18 

5.3.2.8 Impact of Salt Content ................................................................................................19 

5.3.2.9 Summary.....................................................................................................................19 

5.3.2.10 References...................................................................................................................20 

LIST OF APPENDICES 
Appendix 1. Certification of Affiliation 

Appendix 2. Statements from Stakeholders 

LIST OF TABLES 
Table 1: FAERS Cases in which Second Nightly Dose of Xyrem® Resulted in a Fall ..............6 

Table 2: Cross-Study Comparison of Safety Profiles of Xyrem® and FT218 ............................9 

Table 3: Examples of Xyrem® Patients Issues Due to a Second Nightly Dose........................12 

Table 4: Examples of the Second Dose of Xyrem® Negatively Impacting a 
Partner/Roommate ......................................................................................................14 

Table 5: Stated Preference Ratings for Product X and Product Y............................................18 

LIST OF FIGURES 
Figure 1: Mean Plasma GHB Concentration (μg/mL) – Time Profiles after a Single 

Oral Administration of 6 g of FT218 or Two 3 g Administrations of Xyrem® 

Administered 4 Hours Apart.........................................................................................4 

1 



  

   
  

    

   

   

 

1.3. Administrative Information 

Figure 2: Volume and Types of Quality of Life Issues Associated with Second Nightly 
Dose of Xyrem®..........................................................................................................12 

Figure 3: Most Common Mentions with the Quality of Life Conversations Reviewed ............14 

Figure 4: Drivers of Overall Product Choice .............................................................................16 

Figure 5: Drivers of Less Anxiety/Stress ...................................................................................17 

2 



  

  
       

  
 

     
  

 

    

 

      
      

   
   

 
 

 

 

 
  

 
 

 
    

    
 

 

         
  

  
  

 
 

   
   

 
        

  

 
                 

             
        

1.3. Administrative Information 

5.3 Exclusivity Claim 
Avadel CNS Pharmaceuticals, LLC (Avadel) hereby claims three (3) years of New Clinical 
Investigation (NCI) exclusivity under 21 CFR 314.108(b)(4) from the date of approval of this 
NDA for sodium oxybate for extended-release oral suspension (FT218).  Additionally, Avadel 
hereby claims seven (7) years of orphan drug exclusivity based on its demonstration of clinical 
superiority for purposes of orphan drug exclusive approval pursuant to 21 USC  360cc(c) and 
21 CFR 316.34(c). 

These claims for exclusivity are based upon the below information. 

5.3.1 New Clinical Investigation 

In support of this NDA, Avadel has conducted a new clinical investigation which meets the 
definition as provided in 21 CFR 314.108(a).  Avadel1 completed a Phase 3 efficacy and safety 
study: CLFT218-1501. The results of this investigation have not been relied on by the FDA to 
demonstrate substantial evidence of effectiveness of a previously approved drug product for any 
indication, or of safety for a new patient population, and do not duplicate the results of another 
investigation that was relied on by the Agency to demonstrate the effectiveness or safety in a 
new patient population of a previously approved drug product. 

5.3.2 Orphan Drug Exclusivity 

On January 8, 2018, Avadel was granted orphan drug designation for sodium oxybate for 
extended-release oral suspension for treatment of narcolepsy (DRU-2016-5302).  The 
designation was granted based on the plausible hypothesis that FT218 may be clinically superior 
to the same drug(s) already approved for the same indication.  In this submission, Avadel hereby 
provides its demonstration of clinical superiority for purposes of orphan drug exclusive approval 
pursuant to 21 USC 360cc(c) and 21 CFR 316.34(c).  Avadel argues that the once-nightly dosing 
regimen of FT218 provides a significant therapeutic advantage over and above the currently 
approved twice-nightly formulations of sodium oxybate by providing both greater safety and a 
major contribution to patient care (MC-to-PC). 

Sodium oxybate is approved in the United States (U.S.) as Xyrem® (sodium oxybate) oral 
solution (NDA 021196) and Xywav® (calcium, magnesium, potassium, and sodium oxybates) 
oral solution (NDA 212690) for the treatment of cataplexy or excessive daytime sleepiness 
(EDS) in patients 7 years of age and older with narcolepsy.  The primary difference between 
these products is that Xyrem® bears a warning regarding use in patients sensitive to high sodium 
intake due to its salt content and Xywav® does not bear this warning.  However, both currently 
approved sodium oxybate formulations require a twice-nightly dosing regimen, once at bedtime 
and once again 2.5-4 hours later in the middle of the night. This twice-nightly dosing regimen 
disrupts continuous sleep, can result in poor compliance (which can lead to worsening efficacy 
and quality of life), is associated with additional adverse events (AEs) in the middle of the night, 
(both resulting from waking up from a deep sleep state and from causing a second, high Cmax), 

1 Please note that the Sponsor of the study, Flamel Ireland Limited dba Avadel Ireland, and the applicant named in 
this filing, Avadel CNS Pharmaceuticals, LLC, are both wholly owned subsidiaries of Avadel Pharmaceuticals plc. 
Please see Certification of Affiliation in Appendix 1. 
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1.3. Administrative Information 

and is highly inconvenient for both patients and their partners or roommates who may also 
experience disrupted sleep. 

FT218 is a once-nightly extended-release formulation of sodium oxybate that obviates the need 
for awakening during the night to take a second dose.  Comparison of blood levels from sodium 
oxybate achieved with a single 6 g dose of FT218 and split 3 g doses of Xyrem® (Figure 1) 
demonstrate that once-nightly FT218 has equivalent exposure to twice-nightly Xyrem® with 
similar morning plasma levels (C8h) and variability to twice-nightly Xyrem®. 

Figure 1: Mean Plasma GHB Concentration (μg/mL) – Time Profiles after a Single 
Oral Administration of 6 g of FT218 or Two 3 g Administrations of Xyrem® 

Administered 4 Hours Apart 

Source: Figure 14.2.2.1 PKFT218-1801 
Error bars indicate standard error. 
Treatment B is shifted to the right for ease of reading. 

The efficacy of FT218 in the treatment of EDS and cataplexy associated with narcolepsy was 
evaluated in a Phase 3 study conducted under Special Protocol Assessment (SPA) Agreement 
(CLFT218-1501, the REST-ON study).  All three FT218 doses tested (9 g, 7.5 g, and 6 g) 
showed significant improvement compared to placebo on the three co-primary endpoints of 
Maintenance of Wakefulness Test (MWT), Clinical Global Impression-Improvement (CGI-I), 
and mean change in weekly cataplexy attacks, results which are consistent with the known 
efficacy of twice-nightly sodium oxybate.  FT218 obviates the need for middle-of-the-night 
awakening for a second nightly dose and eliminates the second, high Cmax, which results in both 
greater safety through a reduction in significant adverse effects, and a major contribution to 
patient care through improved convenience, compliance, and quality of life. 
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1.3. Administrative Information 

5.3.2.1 Risk of Nocturnal Falls and Other Adverse Events Associated with Second Dose 

Administration of a second nightly dose of sodium oxybate presents potential safety risks.  First, 
forcibly waking up from a sodium oxybate-induced deep sleep poses additional safety risks as 
one may get out of bed, ambulate, and fall with subsequent injury resulting from a drug-induced 
groggy or stuporous state.  Secondly, because of the rapid onset of effects, individuals are at risk 
of falls or other accidental injuries if the second dose is not consumed in bed (as is recommended 
in the label instructions).  This risk was acknowledged by the FDA in a 2013 review of the 
Xyrem® post-marketing data and was addressed by revision to the labeling language to address 
the risk of nocturnal falls.  The label was updated to specify that patients should remain in bed 
following ingestion of the second dose; the prior version of the label already included these 
instructions with respect to the first dose. 

The FDA Adverse Event Reporting System (FAERS) database was searched for Xyrem® 

(sodium oxybate) to retrieve cases in which a patient fell after the second dose of Xyrem®. For 
the time period from January 1, 2003 to June 30, 2020, there were a total of 52,483 Xyrem® 

cases in the FAERS database.  Through the Freedom of Information Act (FOIA), Avadel 
requested MedWatch forms for individual cases related to falls and fracture with event dates 
ranging from 2016-2019. All cases requested were determined to be serious, indicated that 
Xyrem® was the suspect product and were reported by healthcare professionals.  The first Avadel 
request for 12 Xyrem® cases was submitted on November 4, 2019.  Monthly requests for 
12 additional Xyrem® cases were subsequently submitted every month through August 2020 for 
a total of 10 requests (120 cases) submitted.  The last request was submitted on August 1, 2020. 

The following criteria were used to select cases of potential interest: 

1. Xyrem® was the only suspect product. 

2. All cases had reported reaction of fall. 

3. Most cases had at least one other reported reaction in addition to fall with many including 
a fracture or some other type of injury. 

4. All cases occurred in the last 5 years (i.e., to ensure that the 2013 labeling revision to 
strengthen the language around staying in bed after dosing had been implemented). 

Of the 52,483 Xyrem® cases in the FAERS database, 2056 cases included a reported reaction of 
fall.  Due to the limitation of number of cases that could be requested per month, a total of 
120 cases in which a fall was a reported reaction were requested and received. The Initial FDA 
Receipt date in FAERS for the 120 cases which Avadel received ranged from March 28, 2016 to 
June 30, 2020.  Of the 120 cases, there were 14 (11.67%) received in which a patient 
experienced a fall after the second dose of Xyrem®. Table 1 includes a summary of the relevant 
cases that demonstrated falls in the middle of the night related to the second dose of Xyrem®. 
Although this is a relatively small number of cases, falling as a result of the second dose was 
integral to a large percent of the cases analyzed and, given the large number of post-marketing 
reports, constitutes a serious safety concern that can be avoided with FT218. 
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1.3. Administrative Information 

Table 1: FAERS Cases in which Second Nightly Dose of Xyrem® Resulted in a Fall 

Case ID Narrative from Case Report 

15042765 A 62-year-old female fell and broke her wrist after her 2nd dose of Xyrem® (sodium oxybate) 
from sleepwalking.  The patient discontinued Xyrem®. There were no other pre-existing 
medical conditions or medications which might have contributed to the events.  The nurse 
assessed the events of sleepwalking, broke her wrist and fall as related to the use of Xyrem®. 

15452509 A 44-year-old female fell and broke three bones in her face after taking her second dose of 
4.25 g of Xyrem® (sodium oxybate) for narcolepsy with cataplexy at 7:00 AM which was 
before she normally got up.  She had gotten out of bed to go to the bathroom and tripped on 
some boxes on the way, fell and broke three bones in her face.  She was in the hospital for 
several days and got stitches.  She discontinued taking Xyrem® because of the incident. 
Preexisting conditions or medications that might have contributed to the events were 
polypharmacy (pain medications) and that she might have taken an extra Xyrem® dose.  The 
physician assessed the events of three broken bones in her face and fall as related to Xyrem® 

use. 

15906083 A 61-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy was 
dizzy and passed out at 3:00 AM one morning.  She reported she lost consciousness when she 
passed out.  Xyrem® was withdrawn after the incident. A physician assistant stated that the 
event of passed out might possibly be related to the use of Xyrem® therapy but was unsure. 

12971147 A 55-year-old female taking Xyrem® (sodium oxybate) for narcolepsy experienced sleep 
walking after her second dose of Xyrem®, fell and fractured her ankle.  Her physician changed 
her dose to one dose at bedtime since she was sleep walking after her second dose. 

15452474 A 44-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy fell when 
she got out of bed in the middle of the night.  When she fell, she broke her nose and was taken 
to the emergency room.  The physician had decreased the patient's dose from 4.5 g twice 
nightly to 3.75 g/3 g nightly due to the event. 

15906079 A female taking Xyrem® (sodium oxybate) for obstructive sleep apnea frequently fell in the 
bathroom or out of bed shortly after taking her second dose of Xyrem®. She stopped taking 
Xyrem® after she fell out of bed and broke her collar bone. She now had an inspire device 
implanted. 

16882434 An 87-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy got up 
to go to the bathroom in the middle of the night and her legs got twisted under her and she fell 
and broke her arm.  She went to the hospital and indicated that it had nothing to do with 
Xyrem®. She confirmed Xyrem® stopped her from having cataplexy and continued taking 
Xyrem®. A physician medically confirmed the events of legs got twisted under her, fall and 
broke an arm but did not feel events were caused by Xyrem®. 

17166815 A 52-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy reported 
that she had a pretty nasty fall.  She went to the bathroom after taking Xyrem®, was out of it 
and her husband had to pick her up off the floor.  She broke the orbit underneath her eye, had a 
concussion and went to the emergency room.  The events were medically confirmed by a 
physician. Xyrem® was withdrawn due to the events.  The physician considered the events of 
fall, broke the orbit underneath her eye and concussion to be related to Xyrem®. 

17105135 A 60-year-old female taking Xyrem® (sodium oxybate) started 4.5 g Xyrem® twice nightly for 
narcolepsy.  She fell three times in the night in one month. Following one fall, she hit her face.  
It was thought that the patient falls might have been because she got out of bed soon after 
taking Xyrem®. 
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1.3. Administrative Information 

Table 1: FAERS Cases in which the Second Nightly Dose of Xyrem® Resulted in a Fall 
(Continued) 

Case ID Narrative from Case Report 

12498787 A 75-year-old male started taking Xyrem® (sodium oxybate) oral solution at 2.25 g twice 
nightly for narcolepsy with cataplexy and then was increased to 3 g twice nightly.  He usually 
got up in the middle of the night before the second dose of Xyrem® to use the bathroom 
however, on one night, he took the second dose, but he did not go back to bed immediately.  He 
did not quite make it to his bed, fell and hit his shoulder on the way down breaking his clavicle. 

12935212 A 62-year-old female patient taking Xyrem® (sodium oxybate) fell in the middle of the night 
and broke her ribs and possibly her tibia. 

17613007 A 60-year-old female taking Xyrem® (sodium oxybate) for narcolepsy reported she fell 
overnight because she had neuropathy in her feet.  She further reported that she used to fall 
during the day because she had chronic immune demyelinating polyneuropathy.  She had taken 
her medication and got up to use the restroom and she was not clear headed.  She indicated that 
Xyrem® made her “head feel goofy.” She reported that she had missed a couple of doses 
because if she did not take the medicine right when she woke up, she doze back off without 
taking it as she still had some effect from the first dose.  She considered the events of Xyrem® 

makes “head feel goofy” and fell/falls sometimes during the day related to Xyrem®. 

17808644 A 24-year-old female taking Xyrem® (sodium oxybate) for narcolepsy took her first dose at 
10:00 PM one evening and then reported she had an accident after her second Xyrem® dose at 
1:45 AM.  Sometime between 6:00-6:30 AM, she got up to go to bathroom, was dizzy and 
holding onto the bathroom counter and passed out.  She reported that she fell and broke both 
bones in her right leg.  She assessed the event of broke both bones in her right leg, fell, dizzy 
and passed out to be related to Xyrem®. Xyrem® was withdrawn for the event of passed out. 

17887464 A 66-year-old female taking Xyrem® (sodium oxybate) for narcolepsy with cataplexy reported 
her balance was bad, that she fell down a flight of stairs and more than once fell off the toilet 
when she went to get up to go to the bathroom.  She also reported that she had “blood on the 
brain,” dislocated her shoulder and had a cut on her foot.  Due to these events, she would only 
take one dose of Xyrem® per night.  She reported she fell off the toilet because she fell asleep 
on the toilet.  On two occasions, she thought she was sitting on the toilet but was sitting on the 
tub and fell into the tub.  She fell off the toilet too many times to count.  Once she fell and 
broke the shower doors and another time, she moved the whole toilet when she fell off.  The 
patient once could not find her way out of the bedroom and ended up in the closet.  She wears 
depends now due to not knowing she was going to the bathroom while she was asleep.  Xyrem® 

dose was decreased due to the events. 

In the real-world study mentioned above, Side Effects and Safety was the second highest 
conversation volume among Second Dose conversation themes after Quality of Life and was the 
most negative in regard to patient sentiment across all discussions.  The context topic of 
“Falling” was mentioned six times within Side Effects and Safety. These articles with mentions 
of falling included three in which Xyrem® patients fell and suffered from physical injury, and 
three in which patients almost fell.  One patient reported while using the restroom before taking 
his/her second dose, he/she fell asleep and hit his/her eyebrow on the granite bathroom counter, 
leading to stitches and scarring.  Another article reported that a Xyrem® patient had lacerated 
both his/her chin and eyebrow when getting up in the middle of the night.  The third case was 
from a Xyrem® patient who tried to stay awake after taking a dose of Xyrem®, went to the 
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1.3. Administrative Information 

kitchen at 2:00 AM, fell and lacerated his/her forehead, and never realized it until he/she woke 
up again several hours later with his/her pillows covered in blood.  Additionally, other patients 
did not fall but almost fell.  One said, “before the second dose I had to pee and felt dizzy 
walking, I had my friend walk with me.”  Another said, “a couple of times I’ve had close calls 
with falling over and catching myself before I hit my head on something.” The last said, “when I 
got out of bed, I had to hold on to everything possible so I didn’t fall because I was soooo dizzy.” 
Additionally, another patient in this study did not mention falling but, when describing the 
second dose, stated, “if you’ve ever been wonky and confused after anesthesia, that’s pretty 
much what it can feel like waking up for that second dose.” 

The data and safety reports above clearly demonstrate that Xyrem® patients continue to suffer 
from significant adverse events related to having to wake up to take the requisite second dose. 

In addition, a meta-analysis of six studies conducted to assess the pharmacokinetics of FT218 in 
healthy volunteers found that, in general, known adverse events associated with sodium oxybate 
(i.e., neurological and gastrointestinal) occurred close to Tmax, around the Cmax period 
(approximately 1.5-2.0 hours after dosing) (Seiden et al. 2020).  Across all doses of FT218, 
approximately 70% of AEs occurred around Cmax.  The most frequent system organ class (SOC) 
for AEs around Cmax for FT218 were nervous system disorders followed by gastrointestinal 
disorders, which are the most common AEs associated with twice-nightly sodium oxybate.  
Since it appears that the AEs were related to Cmax and FT218 has only one Cmax compared to 
twice-nightly sodium oxybate, FT218 is expected to have more favorable safety profile 
compared to twice-nightly dosing by avoiding a second Cmax and the types of AEs described 
above.  It was also demonstrated that there is a correlative relationship between Cmax and 
incidence of nausea and vomiting with twice-nightly sodium oxybate (Chen et al. presented at 
World Sleep 2019).  In two relative bioavailability studies comparing FT218 to EU-sourced 
Xyrem®, FT218 had a Cmax that was below bioequivalence criteria compared to twice-nightly 
sodium oxybate.  In a bioequivalence study comparing FT218 to U.S.-sourced Xyrem®, Cmax was 
within bioequivalence criteria.  Based on this and the single Cmax, FT218 should have a lower 
incidence of adverse events compared to twice nightly sodium oxybate. 

Comparing rates of adverse events from the REST-ON study to prior data from twice-nightly 
sodium oxybate pivotal trials, these PK differences appear to translate clinically with FT218 
having lower rates of well-known sodium oxybate adverse events compared to twice-nightly 
sodium oxybate.  In the REST-ON study, well-established sodium oxybate-associated AEs such 
as nausea, dizziness, vomiting, somnolence, and tremor occurred at low rates across each dose of 
FT218.  Rates of these adverse reactions appeared to occur at lower rates than seen with twice-
nightly sodium oxybate (see Table 2). 

The incidence of nausea as an AE occurred in approximately 8% at FT218 4.5 g, 9% at 6 g, 
8% at 7.5 g, and 4% at 9 g, and as an adverse reaction occurred at approximately 6% at the 4.5 g 
dose, 8% at 6 g, 7% at the 7.5 g dose, and 1% at the 9 g dose.  In one Xyrem® study, nausea 
occurred at 15% at 6 g and 34% at 9 g, while another study reported nausea in 12% at 4.5 g, 16% 
at 6 g, and 27% at 9 g; a third trial reported nausea in 22% of subjects on the 9 g dose 
(U.S. Xyrem® Multicenter Study Group 2002; Xyrem® International Study Group 2005; Black 
and Houghton 2006).  Nausea as an adverse reaction was reported in the Xyrem® label at 8% 
with Xyrem® 4.5 g, 13% at 6 g, and 20% at 9 g (Xyrem® Prescribing Information 2020). 
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1.3. Administrative Information 

Similarly, AEs of vomiting occurred in approximately 4% of subjects with FT218 4.5 g, 5% at 
6 g, 8% at 7.5 g, and 9% at 9 g, while adverse reactions of vomiting occurred in 3% at 4.5 g, 3% 
at 6 g, 6% at 7.5 g, and 5% at 9 g.  Published pivotal studies with Xyrem® demonstrated 
vomiting in 6% at 6 g and 11% at 9 g in one study and 13% at 9 g in another study (U.S. Xyrem® 

Multicenter Study Group 2002; Black and Houghton 2006), while the Xyrem® label lists 
vomiting as an adverse reaction at 2% with 4.5 g, 4% with 6 g, and 11% with 9 g (Xyrem® 

Prescribing Information 2020). 

A similar pattern was seen with dizziness, as rates with FT218 as an AE were 6% at 4.5 g, 4% at 
6 g, 6% at 7.5 g, and 9% at 9 g.  With Xyrem®, dizziness occurred as an AE in 30% of subjects at 
6 g and 34% at 9 g in one study, 12% at 4.5 g, 16% at 6 g, and 24% at 9 g in another study, and 
7% at 9 g in a third study (U.S. Xyrem® Multicenter Study Group 2002; Xyrem® International 
Study Group 2005; Black and Houghton 2006).  Dizziness as an adverse reaction occurred in 6% 
of subjects at FT218 4.5 g, 4% at 6 g, 6% at 7.5 g, and 5% at 9 g, compared to 9% at 4.5 g, 11% 
at 6 g, and 15% at 9.0 g with Xyrem®, according to the label (Xyrem® Prescribing Information 
2020).  Somnolence and tremor also occurred at lower rates than with published pivotal trials of 
Xyrem® as well as the Xyrem® label for both AEs and adverse reactions. 
AEs of feeling drunk only occurred in one subject on FT218 at the 4.5 g dose level.  This Preferred 
Term (PT) would likely capture AEs of feeling “hungover” from the study drug the next morning.  
Per the Xyrem® label, this occurred as an adverse reaction in 3% of patients on the 9 g dose (Xyrem® 

Prescribing Information 2020).  Other important labeled AEs with Xyrem®, such as disturbance of 
attention and disorientation, occurred in zero to one patient with FT218, well lower than the 
frequencies seen with Xyrem®. 

Table 2: Cross-Study Comparison of Safety Profiles of Xyrem® and FT218 

Adverse Reaction/Event 
FT218 Xyrem® 

4.5 g 6 g 7.5 g 9 g 4.5 g 6 g 9 g 
Nausea (adverse event) 
CLFT218-1501 (REST-ON) 8% 9% 8% 4% - - -
Xyrem® Multicenter Study Group 
2002 

- - - - - 15% 34% 

Xyrem® Multicenter Study Group 
2005a 

- - - - 12% 16% 27% 

Black and Houghton 2006 - - - - - 22% -
Nausea (adverse reaction) 
CLFT218-1501 (REST-ON) 6% 8% 7% 1% - - -
Xyrem® Label - - - - 8% 14% 20% 

Vomiting (adverse event) 
CLFT218-1501 (REST-ON) 4% 5% 8% 9% - - -
Xyrem® Multicenter Study Group 
2002 

- - - - - 6% 11% 

Black and Houghton 2006 - - - - - - 13% 
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1.3. Administrative Information 

Table 2: Cross-Study Comparison of Safety Profiles of Xyrem® and FT218 
(Continued) 

Adverse Reaction/Event 
FT218 Xyrem® 

4.5 g 6 g 7.5 g 9 g 4.5 g 6 g 9 g 
Vomiting (adverse reaction) 
CLFT218-1501 (REST-ON) 3% 3% 6% 5% - - -
Xyrem® Label - - - - 2% 4% 11% 

Dizziness (adverse event) 
CLFT218-1501 (REST-ON) 6% 4% 6% 9% - - -
Xyrem® Multicenter Study Group 
2002 

- - - - - 30% 34% 

Xyrem® Multicenter Study Group 
2005a 

- - - - 12% 16% 24% 

Black and Houghton 2006 - - - - - - 7% 

Dizziness (adverse reaction) 
CLFT218-1501 (REST-ON) 6% 4% 6% 5% - - -
Xyrem® Label - - - - 9% 11% 15% 

Somnolence (adverse reaction) 
CLFT218-1501 (REST-ON) 0% 1% 2% 4% - - -
Xyrem® Label - - - - 1% 3% 8% 

Tremor (adverse reaction) 
CLFT218-1501 (REST-ON) 1% 1% 1% 1% - - -
Xyrem® Label - - - - 0% 2% 5% 

Feeling “drunk” (adverse event) 
CLFT218-1501 (REST-ON) 1% 0% 0% 0% - - -
Xyrem® Label - - - - 0% <1% 3% 

This was also evident in the real-world study capturing Xyrem® patient topics and sentiments.  
“Nausea” and “Vomiting” were context topics within Side Effects and Safety that were driven by 
patient stories about feeling either nauseous or vomiting after taking the Second Dose, which has 
a higher Cmax than the first dose.  One Xyrem® patient noted that he/she stopped taking Xyrem® 

due to vomiting and being physically unable to take his/her second dose.  Another stated, 
“Usually after my second dose I wake up feeling like I’m going to throw up.  Last night was the 
first night I actually did.” 

5.3.2.2 Patient Experience and Perception of Second Dose 

Individuals suffering from fragmented sleep and an overall sleep deficit consider the elimination of 
the need to carefully time and wake up for a second nighttime dose to be a substantial advancement 
in therapy.  In a survey of 1350 individuals impacted by narcolepsy, the results of which were 
distributed at the September 24, 2013 FDA Meeting on Drug Development for Narcolepsy, 
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1.3. Administrative Information 

responses to a question about an ideal therapy included, “a drug that would provide consistent and 
adequate control of the daytime sleepiness without the hard crash and one that would require one 
dose taken at bedtime resulting in 8 hours of restorative sleep” (Unite Narcolepsy 2013). 

Twice-nightly sodium oxybate has a short half-life (0.5-1 hour) and a duration of action of only 
2-4 hours, necessitating twice-nightly dosing in order to achieve 6-8 hours of nighttime sleep 
(Mignot 2012).  Patients who consume a dose at bedtime are required to awaken and take 
another dose in the middle of the night.  Current labeling for twice-nightly sodium oxybate states 
that patients may need to set an alarm to awaken for the second dose.  If the window for the 
second dose (2.5-4 hours after the first dose) is missed, patients are instructed to skip the second 
dose because of the potential substantial negative effects of a late second dose on 
functioning/alertness the following day. 

Avadel conducted a study to gain insight on the experiences and the scale of impacts to patients 
and caregivers specifically tied to the second requisite nightly Xyrem® dose (Second Dose). 
Publicly available digital Xyrem® and narcoleptic-related data from an approximately two-year 
period (September 1, 2017 to October 15, 2019) was collected from both Clearnet (accessible by 
the public through standard browsers, such as Chrome) and Dark Web sources, including blogs, 
forums, message boards, social media outlets, OpenFDA, and more. These data were processed 
and analyzed with industry and academia-accepted techniques, including, but not limited to, 
Latent Dirichlet Allocation (LDA) and advanced propriety algorithms. Publicly available, 
U.S.-based English and Spanish language digital conversation data with mentions of narcolepsy 
and Xyrem® resulted in a total of 231,873 articles. After a secondary data-cleansing phase to 
ensure quality insights conducive to a high standard of data science and analytics, a total of 
102,852 relevant articles were identified within the narcolepsy landscape. From within this 
dataset of 102,852 articles, 259 articles with consumers specifically discussing the Second Dose 
were identified. A data collection limited and targeted in scope within forum media, where the 
majority of Second Dose articles had originally been identified, was also completed from the 
period of January 1, 2017 to August 30, 2017, resulting in 33 additional Second Dose articles 
being identified.  These two Second Dose datasets made available a total of 292 consumer 
Second Dose articles for full analysis.  The Second Dose discussion dataset was categorized into 
three primary conversation themes: Side Effects and Safety, Quality of Life, and Misuse and 
Abuse.  “Trouble Waking up for Second Dose” was the most voluminous topic among Quality of 
Life conversation (Figure 2). In these discussions, patients expressed how difficult it was for 
them to wake up in time for the Second Dose, often noting the use of specialized alarms and 
lights needed to make sure they had the best chance of waking up.  “Missing Second Dose” was 
the second most voluminous topic, with mentions of times where consumers did not wake up and 
missed their second dose completely.  Table 3 shows examples of patients’ and partners’ 
comments on the difficulty of taking the second dose and consequences that result from not 
taking it.  There were additional comments on this topic, but not all were included due to 
redundancy.  Many of these patients noted that their narcolepsy symptoms felt worse the next 
day after missing their second dose.  In all of the studies demonstrating the efficacy of Xyrem® 

on cataplexy and EDS in narcolepsy, patients took both nightly doses, but in the real-world 
setting, many patients are non-compliant with the second dose of Xyrem®, which is likely to 
result in decreased efficacy and a poorer quality of life.  By eliminating the middle-of-the-night 
dosing, FT218 avoids this problem and the associated consequences of missing the second dose. 
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1.3. Administrative Information 

Figure 2: Volume and Types of Quality of Life Issues Associated with Second Nightly 
Dose of Xyrem® 

Table 3: Examples of Xyrem® Patients Issues Due to a Second Nightly Dose 

“I struggle immensely with waking up to take a second dose and am at the point where I only take the 
first one and don’t bother preparing the second” 

“I slept through my 3:30 am dose and woke up at 5:00 am, unable to dose again since work started in 
four hours” 

“I’m now on the fourth night in a row where I’ve missed my second dose. Basically I’m turning off 
my phone alarm without taking the dose.  I’m not consciously making this choice and have absolutely 
no memory of doing so.” 

“I often sleep through my alarm for the second dose.  It knocks me out for a solid 5 hours which is 
great because I haven’t slept that well in a very long time, but I can’t seem to get myself up to take the 
second dose.  I end up waking about five hours after dose one with not enough time to take the second 
dose and be able to get up when I need to in the morning.” 

“At least once a week I sleepily snooze or turn off my alarm to take my second dose without 
consciously realizing it went off.  By the time I naturally wake up it’s far too late to take it and be 
awake for work, but way too early to get up and get ready.” 

“I sleep through 9 alarms (much to the chagrin of my husband) including a vibrating wristwatch and 
my cell phone alarm.  Last night, my husband got home from work shortly before my dose, and tried 
waking me up for it after I slept through my alarms” 

“So today’s gonna suck either slept through my Xyrem® alarm or never set it last night.  Either way, I 
can't take my second dose, it’s too close to when I need to be up and too far from my first dose.  I’m 
gonna be a zombie, but, I have to power through.” 

“Sounds promising (response to a once-nightly sodium oxybate). Can’t wait!  I still struggle to wake 
up half the time for my second dose of Xyrem® when then leaves me waking up wide awake from the 
rebound an awkward 2-3 hours before my alarm.” 
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1.3. Administrative Information 

Table 3: Examples of Xyrem® Patients Issues Due to a Second Nightly Dose 
(Continued) 

“I started sleeping thru my second dose alarm, missing it, and waking up at awkward hours where I 
couldn't take my second dose in time to get up for work” 

“The hardest part of Xyrem® for me is waking up after 4-5 hours and not knowing how the hell I 
managed to miss my second dose, and knowing that it's too late to try. This is the worst.” 

“I’m fairly convinced that I’m going to have to incorporate a jump starter and testicular electrodes into 
my alarm to guarantee waking up for my second dose some nights.” 

“I am having a lot of trouble waking up to take my second dose of Xyrem® . Nothing I try seems to 
work.” 

“My girlfriend has narcolepsy and takes Xyrem® which requires her to wake up around 2 am to take a 
2nd dose.  However, lately she has had trouble sleeping through her alarm and missing her second dose 
which leaves her tired throughout the day.” 

“I was finding it impossible to wake up for my second dose and was extremely groggy in the 
mornings.” 

“I failed to wake up for my second dose 99% of the time and on the rare times I did wake up for it I’d 
feel completely hungover/drunk by the time I got up for work 4-5 hours after it.” 

“I’m having the darnedest time waking up for the second dose. It’s not that I don’t wake up from the 
pillow alarm clock but I half asleep turn it off every time without taking the meds.” 

The need to set an alarm for a second nighttime dose also disrupts the sleep of roommates and 
partners who share a bedroom with an affected individual.  A parent or caregiver may be 
adversely impacted by the need for nighttime dosing and burdened by concern that the patient 
will not reliably awaken. The real-world study showed that although most of the Quality of Life 
topics were directly linked to patients using Xyrem®, the topic “Disturbing Partner” focused on 
the effects that having to wake up in the middle of the night had on patients’ partners.  The 
discussions with this topic focused primarily on requests for advice from other Xyrem® patients 
on how not to wake up their partners when they awakened for the Second Dose, as well as 
requests for advice from the disturbed partners themselves.  Of the 292 cases reviewed, there 
were six (6) instances where patients voiced that their bed partner or roommates were negatively 
impacted by their need to set an alarm to wake up for the second dose of Xyrem® or asked for 
advice on how to limit the impact on their bed partner.  Table 4 describes patient’s or partner’s 
direct statements on this topic.  Additionally, one patient asked, “As a single person, I wonder 
who is possibly going to put up with my 2am Xyrem® alarm?” Within the Quality of Life 
conversations that were reviewed as part of this study, the word “partner” had the most mentions 
followed by “Family” and “Anxiety” topics (Figure 3).  Therefore, not only does waking up in 
the middle of the night affect the patient, it also decreases the quality of life of their bedpartner.  
A once-nightly formulation of sodium oxybate would eliminate this issue for partners and 
caregivers. 
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1.3. Administrative Information 

Table 4: Examples of the Second Dose of Xyrem® Negatively Impacting a 
Partner/Roommate 

“Those of you that take Xyrem® and have significant others: how do take your 2nd dose without making 
your bedmate want to kill you?” 

“My husband wakes up at the drop of a dime and it has taken years to realize I’m under the influence 
and gently ask if I’m awake, need the bathroom, a drink, help getting back to bed. His first reaction 
used to be anger that I woke him up.” 

“I don’t want to wake my fiancé up every night with my alarm.  What Xyrem® tips do you have?” 

“At this point, the only settings that wake me up at all also wake my roommates (I’m a student living 
off-campus with some friends), who are very understanding of the fact that I need to wake up to take 
my second dose, but also need their own sleep.  I feel so bad about potentially waking them up that I’ve 
basically stopped trying to take me second dose at all - I just take the first one when I go to bed, which 
is helpful but nowhere near as effective as two doses was.” 

“My boyfriend has been taking it for a couple years now, and still needs an alarm to wake up for the 
second dose... hence I wake up every night around 2-3am.  I could sleep through it before, but now 
he’ll unconsciously snooze the alarm for long enough to get me up.  Plus, he usually sets a “backup” as 
well and almost always forgets to turn it off after taking his second dose.  I tend to get really pissed off 
in my half awake state and have a harder and harder time going back to sleep because of those angry 
feelings. I feel bad complaining because I know he was so tired all the time for years, but now I’m 
tired all the time and today feels like I’ve hit bottom.  I’m trying not to fall asleep at my desk as I write 
this.” 

Figure 3: Most Common Mentions with the Quality of Life Conversations Reviewed 

5.3.2.3 Risk of Misuse Associated with Second Dose 

The twice-nightly sodium oxybate instructions for use direct patients to measure out both nightly 
doses prior to bedtime and place the second dose near the bed for consumption 2.5-4 hours after 
the first dose.  Although a container with child-resistant cap is provided for the second dose, 
there is the potential for consumption of the product left on a bedside table by a child while the 

14 
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parent is sleeping (if the child-resistant container is not used) or deliberate misuse by another 
person in the household.  The real-world study that evaluated 292 patient reports associated with 
the second dose of Xyrem® identified one report where a Xyrem® patient’s roommate stole their 
medication.  There were also two reports of patients who took both doses of Xyrem® at bedtime, 
not realizing they had already taken their previous dose. 

5.3.2.4 Food Effect 

Avadel conducted a food effect study (PKFT218-1603) to assess the effect of food on FT218 
administered at 6 g in healthy volunteers.  The least squares geometric means ratios for AUC0-t 
and AUC0-inf were 86% for both parameters in the fed vs. fasted state, and the associated 90% CI 
for AUC0-t was not contained in the standard equivalence limits of 80.0-125.0%, while the 
AUC0-inf was contained within the standard equivalence limits (79.91-92.62% and 80.01-92.67%, 
respectively), meaning the AUC is only slightly decreased by food.  The least squares geometric 
means ratio for Cmax was 66.74%, with the associated 90% CI lower and upper limit of 58.20% 
and 76.54%, corresponding to a more pronounced decrease on Cmax. Based on these results, 
there appears to be a greater food effect with Xyrem® than with FT218, as Xyrem®’s AUC0-inf 
was 63% in the fed vs. fasted state and Cmax was 41% in the fed compared to the fasted state, 
both not being contained in the standard equivalence limits of 80.0-125.0%. The Xywav® label 
indicates that administration of Xywav® immediately after a high-fat meal resulted in a mean 
reduction in Cmax by 33%, and mean reduction in AUC by 16%.  Both the Xyrem® and Xywav® 

labels instruct patients to take the first nightly dose at least two hours after eating.  In the real-
world study that evaluated 292 patient conversations on the internet, there were some instances 
where patients said they ate too close to the time they took Xyrem® and felt it did not work as 
well and their symptoms were worse the next day.  For example, one patient stated, “My Xyrem® 

is up to 50% less effective if I don’t take it on a completely empty stomach.”  Given that both 
exposure and maximum concentration would be higher if taken shortly after eating with FT218 
compared to twice-nightly Xyrem®, FT218’s favorable pharmacokinetic profile, with a reduced 
food effect and subsequent impact on blood levels, could also result in greater efficacy and 
improved quality of life. 

5.3.2.5 Patient Preference 

To evaluate the preference of FT218 compared to twice-nightly sodium oxybate, Avadel 
conducted a Discrete Choice Experiment (DCE) to quantitatively characterize the preferred 
treatment attributes of narcolepsy patients. A 30-minute web-based survey of n=75 narcolepsy 
patients (past and current sodium oxybate users) was designed to characterize and quantify 
preferred narcolepsy treatment attributes from the perspective of narcolepsy patients.  This study 
was reviewed and approved by a U.S. Institutional Review Board.  The study also examined the 
burden of illness in narcolepsy and patient satisfaction with existing treatments.  

The relative preference of treatment attributes was examined via a DCE and a rating exercise. In 
the DCE, dosing frequency (once nightly vs. twice nightly) was the single most important 
attribute when selecting a narcolepsy treatment (relative attribute importance = 33.2), and degree 
of side effects experienced with the medication was found to be the second most important driver 
of product choice (relative attribute importance = 24.4) (Figure 4).  Patients preferred a once-
nightly product over a similar twice-nightly product overall.  The most common reasons for 
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overall product preference were lack of need to wake up in the middle of the night to take second 
dose (48%), fewer side effects (46%), and ease of taking/handling (32%). 

Figure 4: Drivers of Overall Product Choice 
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When asked to pick which treatment they are more likely to take exactly as directed and with 
which treatment they expect to experience less stress and anxiety, patients also preferred the 
once-nightly product.  The number of doses for a product was the most important driver of 
reduced anxiety/stress (relative attribute importance = 35.5), and once-nightly dosing was 
strongly preferred over twice-nightly dosing with a relative preference weight of +92.5.  Side 
effects related to the medication (relative attribute importance = 23.5) was the second most 
important driver of reduced anxiety/stress (Figure 5). 
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Figure 5: Drivers of Less Anxiety/Stress 
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Patients also rated their preference between two hypothetical narcolepsy product profiles: 
Product X, a once-nightly product similar to FT218, and Product Y, a twice-nightly product 
similar to Xyrem®. Product X (mean rating=7.5) was consistently preferred over Product Y 
(mean rating=4.3) overall, and this mean preference was statistically significant at α of <0.05 
(Table 5).  Many patients noted that they preferred Product X over Product Y due to its once-
nightly dosing schedule, and therefore, “lower risk of falling because sleep is not interrupted,” or 
“it won’t disturb me or my bed partner.” Furthermore, satisfaction with physical safety 
(i.e., reduced risk of nighttime falls) was rated significantly higher for Product X vs. Product Y. 
Taken together, these results suggest substantial unmet need for a safer treatment that patients 
can take once a night, like FT218. 
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Table 5: Stated Preference Ratings for Product X and Product Y 

Attribute 
Mean Rating1 

Product X2 Product Y2 

Overall level of preference 7.5 4.3 

Likelihood to take as directed 7.9 5.9 

Likelihood to experience 
stress/anxiety with taking 

4.5 5.9 

1 For each product, patients were asked to rate their level of preference overall (measured on a scale of 1-9, where 
1=not at all preferred and 9=strongly preferred), likelihood to take the product exactly as directed, and likelihood 
to experience anxiety/stress when thinking about the treatment (measured on a scale of 1-9, where 1=least likely 
and 9=most likely) 

2 The Product X profile contained a safety, efficacy, and administration profile similar to that of FT218, while the 
Product Y profile contained a safety, efficacy, and administration profile similar to that of Xyrem®. 

Bolded value represents a statistically significant difference between Product X and Product Y profiles shown at α 
of <0.05 

5.3.2.6 Statements from Stakeholders 

To support the request for orphan designation, Avadel collected letters from four Key Opinion 
Leaders (KOLs) in the field of narcolepsy describing their experiences with narcolepsy patients 
and how they expect a reduction in dosing frequency to impact their patients.  The letters speak 
to the real-life difficulties that narcolepsy patients encounter when being treated with twice-
nightly sodium oxybate and the expected positive impact that a once-nightly formulation would 
offer.  The KOL letters are provided in Appendix 2 for Agency consideration. 

More recently, Avadel obtained letters of support from two patient advocacy groups, Wake Up 
Narcolepsy Inc. and Project Sleep, as well as a patient with narcolepsy and her caregiver. These 
letters (provided in Appendix 2) further describe the negative impact of the twice-nightly sodium 
oxybate dosage regimen on patients and caregivers as well as the anticipated benefits of a once-
nightly formulation.  Avadel also recently obtained letters of support from additional KOLs and 
sleep specialists who were investigators in the REST-ON study (provided in Appendix 2). 

5.3.2.7 Potential Impact on Diversion 

Sodium oxybate has a history of illicit use as a “date-rape drug.”  This substance has been added 
to a target’s drink without his/her knowledge in order to incapacitate the individual.  In addition 
to standard precautions to limit access, including through the FT218 Risk Evaluation and 
Mitigation Strategy (REMS), FT218 will be provided as white granules as opposed to twice-
nightly sodium oxybate which is a clear to slightly opalescent oral solution.  The appearance of 
FT218 (cloudy in solution) and gritty consistency in the mouth of the white granules should alert 
a target that a substance has been added to his/her drink.  Avadel’s Study PKFT218-1601 
included questionnaires on taste, grittiness, and similar attributes.  FT218 was reported to be 
salty and bitter.  FT218 was described as gritty by 97% of participants while only 4% described 
Xyrem® as gritty.  Xyrem® was found to be smooth by 93% of subjects compared to 19% for 
FT218. 
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5.3.2.8 Impact of Salt Content 

Xywav®, a recently approved twice-nightly sodium oxybate formulation, has a lower salt content 
than the previously approved formulation of Xyrem®. Avadel acknowledges that FT218 has a 
salt content commensurate with that of Xyrem®, ranging from 820-1,641 mg depending on the 
dose.  According to a recent review (Avidan and Kushida 2020) in which a critical evaluation of 
the literature was conducted to examine the relationship between cardiovascular (CV) risk and 
sodium intake, narcolepsy, and sodium oxybate exposure, the findings suggested that increased 
CV risk is associated with extremes of daily sodium intake, and that narcolepsy is associated 
with comorbidities that may increase CV risk in some patients.  However, data from studies 
regarding sodium oxybate use in patients with narcolepsy have shown a very low frequency of 
CV side effects (e.g., hypertension) and no overall association with CV risk.  In the absence of 
data that specifically address CV risk with sodium oxybate based on its sodium content, the 
clinical evidence to date suggests that sodium oxybate treatment does not confer additional CV 
risk in patients with narcolepsy.  Overall, the documented safety, efficacy, and quality of life 
issues related to the second dose of twice-nightly sodium oxybate present a greater risk to 
patients than sodium content, and each of these greater risks is significantly improved and 
addressed with the once-nightly formulation of FT218. 

5.3.2.9 Summary 

The once-nightly dosing regimen of FT218 is clinically superior to the currently approved twice-
nightly formulations of Xywav® and Xyrem® and provides a major contribution to patient care 
(MC-to-PC).  As evidenced by the letters provided in Appendix 2, this view is shared by 
prominent clinicians in the field of narcolepsy, patient advocacy groups, and actual patients and 
caregivers living with narcolepsy.  The option of a narcolepsy treatment with a once-nightly 
dosing regimen removes the disruption to sleep and increased risk of adverse events associated 
with waking to take a second dose.  This risk is evidenced by the strengthening of the Xyrem® 

label post-approval to account for the risk of falls when patients do not remain in bed following 
the ingestion of their doses.  Also, given the correlation between Cmax and adverse events such as 
nausea and vomiting, the existence of a second Cmax for the twice-nightly products may increase 
the risk of these events as well. Data from the REST-ON study demonstrated that well-known 
sodium oxybate-associated adverse events occurred at lower rates with FT218 than seen in 
previous Xyrem® pivotal studies.  Once-nightly FT218 allows patients and their spouses/partners 
to remove the anxiety and disruption related to waking for a second dose each night.  Further, the 
reported difficulties in waking for a second dose results in many cases of missed doses.  This 
lack of adherence to the dosing regimen impacts the efficacy and quality of life of the treatment 
for the patient.  Furthermore, data from the discrete choice experiment conducted in current or 
previous twice-nightly sodium oxybate users clearly shows a preference for a once-nightly 
sodium oxybate compared to the twice-nightly product. 

FT218 offers narcolepsy patients an effective and safe once-nightly alternative to the disruptive 
and problematic twice-nightly dosing regimen.  In addition to avoiding the potential safety and 
quality-of-life issues related to the second dose, FT218 also allows dosing flexibility without a 
food effect and obviates the need for an unattended dose of a controlled substance to be left out 
on a bedside table risking inadvertent or deliberate misuse.  Also, the likelihood of FT218’s use 
as an illicit substance to incapacitate an unknowing individual is expected to be lessened based 
on feedback on easily detectable taste and mouthfeel of the drug product. 
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Office of Orphan Prod Develop -2- October 6, 2017 

instructed to have the second dose handy so they can quickly take it during the middle of the night 
without needing to get out of bed placing them at risk for falling.  However, in a dorm or other shared 
living accommodation this makes it difficult to secure the medication during the night.  In a home 
situation, having the second dose accessible creates the risk of children, pets and others getting into the 
medication. 

In my opinion, there is a great need for a once nightly sodium oxybate product.  I am very pleased that 
such a product has been developed and is currently under testing in clinical trials in the U.S. and abroad.  
I hope that this product can be considered for orphan status as was the original twice nightly sodium 
oxybate.  This new formulation will present important advantages over the currently available form. 

My background is that I am a Professor of Psychiatry at the Mayo Clinic.  I have been involved in Sleep 
Medicine for over 20 years. My practice and research interests have centered on the needs of patients 
with narcolepsy or similar primary disorders of hypersomnia.  I work as a clinician in a high volume 
Center for Sleep Medicine at the Mayo Clinic in Arizona.  I also work closely with my colleagues at 11 
other centers for sleep medicine within the Mayo Clinic system. We have had a favorable experience 
with sodium oxybate with the exception of the challenges described here, many of which are in large 
part related to the twice nightly dosing. 

I hope that this information is helpful to you as you review the application for orphan status.  

Sincerely, 

Lois E. Krahn, M.D. 

Professor of Psychiatry 
Mayo Clinic Center for Sleep Medicine 

LEK/bjw 



  
                  

             
                                                                                                                                  

                           
       

          
   

              
              
           

 
 
 

                                                                                                                                                                  

 
  

 
   
  

 
  

 
 

    
  

 
 

  
   

 
  

   
     

   
   

   
 

   
    

      
 

    
   

     
 

Yale SCHOOL OF MEDICINE  
Department of Internal Medicine 

MEIR KRYGER, MD, FRCPC 
Program Director, Sleep Medicine 
Section of Pulmonary, Critical Care 

and Sleep Medicine 
PO Box 208057 
New Haven, CT 06520-8057 

(b) (6)Tel: (203) 932-5711  x 
Fax: (203) 875-3634 
Meir.kryger@yale.edu 
www.medicine.yale.edu 

24 August 2017 

Office of Orphan Products Development 
Food and Drug Administration 
WO32-5295 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

RE: Once a night dosing of sodium oxybate would be a major contribution to patient care in 
patients with narcolepsy. 

To whom it may concern: 
I am a professor of medicine at Yale School of Medicine.  I am chief editor of the 

most widely used textbook used in sleep medicine, The Principles and Practice of Sleep 
Medicine, which is in its sixth edition. I have has published more than 200 peer reviewed 
articles and book chapters. I have served as president of both the Canadian Sleep Society 
and the American Academy of Sleep Medicine, and has served as Chair of the Board of 
Directors of the National Sleep Foundation. I have received the Lifetime Achievement 
Awards from the Canadian Sleep Society, the National Sleep Foundation, and the Mary 
Carskadon Outstanding Educator Award. I write this letter not as an academic but as a 
clinician who has treated hundreds of narcolepsy patients in my 40 year career. 

It has been known since 1979 that gamma-hydroxybutyrate, later reformulated in 
about 2000 as sodium oxybate, has a beneficial effect on patients with narcolepsy-cataplexy. 
From those early days, it was also apparent that the compound, in order to be optimally 
effective, had to be taken twice during the night. Prior to the availability a pharmaceutical 
grade compound, we had the product prepared by our hospital pharmacists. This was very 
cumbersome. Patients were provided containers of liquid product. They used a syringe to 
precisely measure the amount of liquid to be taken. Many patients prepared both doses and 
kept them at the bedside. The fact that patients had to awaken in the middle of the night to 
take the second dose was an issue. A liquid preparation, carried in a bottle made 

www.medicine.yale.edu
mailto:Meir.kryger@yale.edu
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transportation very problematic. This cumbersome treatment has not changed in about 40 
years! 

I have asked the manufacturer of sodium oxybate many, many times about having a 
once nightly pre-measured non-liquid formulation, because my patients have had issues with 
the current preparation: 

• Sleeping through the night and not taking the second dose, making the treatment 
suboptimal. 

• Awakening too late to take the second dose (4 hours until leaving the bed are needed 
for the second dose). 

• Others in the home are disrupted by alarms in the middle of the night. 
• Patients are fearful that the second dose, if prepared in advance may be ingested by a 

child 
• Risk of falls if the patient gets out of bed to prepare the second dose. 
• Measurement errors when using the syringe 
• Accidental overdose if both doses are prepared at bedtime and the patient doesn’t 

remember having taken the first dose. (this has happened to 2 of my patients in the 
last couple of years). 

Many of my patients are college students who travel home, or abroad and travelling 
with bottles of liquid medications are problems at security at airports. 

I believe that a formulation, shown to be effective, that is pre-measured, that can be 
taken once nightly would be a major contribution to patient care over Xyrem . it would be 
safer and more effective. 

Sincerely, 

Meir Kryger, MD, FRCPC 
Professor, Yale School of Medicine 
Pulmonary, Critical Care and Sleep Medicine 
Fellowship Program Director, Sleep Medicine 

1. Broughton, R., and M. Mamelak. "The Treatment of Narcolepsy-Cataplexy with Nocturnal Gamma-
Hydroxybutyrate." Can J Neurol Sci 6.1 (1979): 1-6. 

2. ”A Randomized, Double Blind, Placebo-Controlled Multicenter Trial Comparing the Effects of Three 
Doses of Orally Administered Sodium Oxybate with Placebo for the Treatment of Narcolepsy." 
Sleep 25.1 (2002): 42-9. 









    
  

 

   

          

        

 
  

      

    

  
 

   

    

 
 

     

    

   
 

  

    

  

  

    

  

 

    

  
 

  

    

Sodium Oxybate Dosing Questions 
16 completed 

1. Is leaving your middle of the night (second dose) of sodium oxybate out during the night 
a concern for you ? 

Not at all 1 2 3 4 5 6 7 8 9 Very Much 

Result: 4.5 ± 3.1 

2. Do you ever forget or sleep through the night and thereby not take your middle of the 
night sodium oxybate dose 

Never 1 2 3 4 5 6 7 8 9 Often 

Result: 5.3 ± 2.2 

3. How often have you taken your second dose of sodium oxybate later than planned or too 
close to the time you plan to get up? 

Never 1 2 3 4 5 6 7 8 9 Often 

Result: 5.5 ± 2.1 

4.  Have you ever experienced amnesia or loss of balance before or after taking your middle 
of the night dose of sodium oxybate 

Never 1 2 3 4 5 6 7 8 9 Often 

Result: 5.2 ± 3.1 

5. Would a once a night formulation of sodium oxybate help with your medication 
compliance 

No 1 2 3 4 5 6 7 8 9  Yes  

Result: 8.7 ± 1.1 

6. Would a once a night formulation of sodium oxybate make you feel safer? 

No 1 2 3 4 5 6 7 8 9  Yes   

Result: 8.7 ± 1.0 

7. Would a once a night formulation of sodium oxybate be more convenient 

No 1 2 3 4 5 6 7 8 9  Yes   

Result: 8.9 ± 0.3 

8. Would a once a night formulation of sodium oxybate be beneficial to the narcolepsy 
community 

No 1 2 3 4 5 6 7 8 9  Yes   

Result: 8.7 ± 1.0 







 

 
 

  
 
 

    
   

   
   

 
 

          
 
 

    
 

               
            
          

  
 

              
            

            
             

           
         

          
          

          
             

  
 

       
              

                
          
          

           
                

August 21, 2020 

Office of Orphan Products Development 
Food & Drug Administration, WO325295 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

RE: Orphan drug status of once nightly dosing of Sodium Oxybate 

Dear Orphan Products Development Team: 

Wake Up Narcolepsy writes to you in support of the once-nightly dosing of Sodium Oxybate as a 
treatment option for people with narcolepsy. This 

and (b) (6)
letter contains recommendations from two staff 

members (Claire Crisp ) who are also parents/caregivers to people with 
narcolepsy. 

Wake Up Narcolepsy, Inc is a 501 (c)(3) not for profit patient advocacy organization (based in the 
US) that was founded in 2009 to provided funds for narcolepsy research and to provide support for 
individuals with narcolepsy and their families. To date, we have raised almost 1 million USD and 
have expanded our mission to include patient services by way of support and education and to raise 
narcolepsy awareness within the sleep space and the wider population at large. Wake Up 
Narcolepsy (WUN) also works closely with leading pharmaceutical companies to recruit patients 
for clinical trials, facilitate drug development and communicate medication options to families 
affected by narcolepsy. In particular, we have partnered with Avadel at both patient-focused and 
industry conferences and fully support the once-nightly dosing of sodium Oxybate as a significant 
improvement in terms of safety, management of symptoms and quality of life for people with 
narcolepsy. 

Claire Crisp, Grad. Phys. SRP. MCSP 
My background is that I have worked as the Executive Director for Wake Up Narcolepsy for almost 
3 years, have over 10 years of experience as a caregiver to a person with narcolepsy, and am an 
advocate for people with narcolepsy and their caregivers. As an author, my book Waking Mathilda-
a Memoir of Childhood Narcolepsy, published in 2017 (Palace Gate Press), has sold over 2,000 
copies worldwide. Our family’s journey with narcolepsy has been reported in the national news 
(UK and US), featured on radio, cited in academic papers and the book is used as a teaching tool for 



               
                

          
 

            
           

 
           
             
                 

           
            

               
              

         
              

           
 

         
               

           
             

              
            

      
 

             
           

          
               

    
 

                 
               

    
 

            
             

               
             

 
 

 
 

 

 

employees at pharmaceutical companies. I am also the host of the Narcolepsy 360 podcast which is 
about to begin its 3rd season. My role at WUN extends to direct patient support, global awareness 
campaigns, providing educational resources and facilitating patient recruitment for clinical trials. 

The proposed once nightly Sodium Oxybate offers a critical improvement on the current twice 
nightly regime for both people with narcolepsy and their caregivers for the following reasons: 

Many people with narcolepsy require supervision in taking the second dose due to the crucial time 
delay required between the two doses. In my experience my daughter has needed vigilant 
supervision to ensure there is a 3-hour distance been the two doses. I am sure you are aware of the 
serious consequences of consuming both doses too close together. For this reason, my husband and 
I have administered the second dose of Sodium Oxybate around 2/3am every night for the last 10 
years. Having tried several safety devices, we are still sufficiently concerned re. the timing of the 
second dose to still need to supervise our daughter. It is well documented that sleep deprivation has 
long-term serious health effects, some of which we are already experiencing. During especially 
exhausting seasons we have sought additional night care in the way of nurses, nuns and willing 
friends to do what in our home we call ‘the night shift.’ 

In addition, many people on Sodium Oxybate currently experience night wanderings and sleep 
related eating disorders (SRED). This is true of my daughter who also attempts to leave the house 
and eats before taking the second dose, thus rendering it partially ineffective. Over time, these night 
wakings have led to her gaining significant weight and compromised not only her safety but that of 
our family on nights where she attempts to unlock doors. Mathilda has fallen in the night, needed 
help using the bathroom and cut herself with knives attempting to chop up food. In the morning, she 
recalls none of these activities. 

Still, Sodium Oxybate has remained a good medication of choice in that it effectively treats much of 
her excessive daytime sleepiness and around 80% of her cataplexy. For this reason, and having 
weighed up other medication options, she has continued with the twice nightly Sodium Oxybate for 
10 years now. Our current concerns revolve around how our daughter will be able to live 
independently given her current medication regime. 

The impact from a safety perspective of the once a night Sodium Oxybate cannot be overstated. In 
addition, as a parent/caregiver, there are many health benefits to her taking a single dose, not to 
mention peace of mind. 

More broadly and for many of the same reasons listed above, people with narcolepsy (and their 
caregivers) have been eagerly anticipating the once a night Sodium Oxybate as a solution to issues 
they have with the second dose. While I have given a personal account of these challenges, I am 
confident they reflect the very significant burden that people with narcolepsy face every night. 

, PhD (b) (6)
Throughout the last almost three years of working as the (b) (6)  for Wake Up 
Narcolepsy, I have had the opportunity to work alongside and support many individuals with 
narcolepsy in the community and their families. During this time, I have spoken with multiple 
patients who need Sodium Oxybate to have some semblance of a “normal” life. Unfortunately, due 
to the constraints of the current Sodium Oxybate that is available to individuals with narcolepsy, 
some of these patients are not able to take it and thereby not living their “best” life. I would like to 
take the opportunity to share with you some of the stories and the reasons that the narcolepsy 
community would greatly benefit from a once-nightly dosing option.   



 

  
 

 
 

 

  
 

 
 

 

 
 

 

 

 
  

 
   

 

  

 
  

 
  

   
 

As a parent of a ten-year-old child with narcolepsy and severe cataplexy, who has lived more than 
half of his life with this diagnosis, I am in support of granting Orphan Drug status of the once 
nightly dosing of Sodium Oxybate. My son started taking Sodium Oxybate at age 5, after a six-
month diagnostic process. As a young child, there was no way that he would be able to wake up and 
give himself the second dose of medication in the middle of the night. In fact, many adults have 
issues with this same task and tend to sleep through their alarms or need another individual to come 
and wake them up for the second dose. What that means for a parent or caregiver of a person with 
narcolepsy is that sleeping through an entire night ceases to exist. For our family, we spent five 
years with either myself or my husband sleeping in a second bed next to my son to provide the 
middle of the night dose in an effort to ensure the rest of the family was not woken up with alarms 
and movement. Without doing so, we would have had a household of four (rather than just two) that 
now had consistent fragmented sleep. Research has shown us that fragmented sleep can cause sleep 
deprivation, daytime sleepiness, mood swings, weight gain, decreases in psychomotor performance, 
and many other health problems. Requiring a person with narcolepsy (and his/her immediate 
family) to wake up in the middle of the night, every single night, in order to receive optimum 
benefit of a medication is often a deterring factor for individuals when seeking treatment.  

In addition to waking up I the middle of every night to take Sodium Oxybate, there are also 
concerns with the preparation of the current medication. A person with narcolepsy or caregiver has 
two options when mixing the medication for each night, both of which present some major hazards. 
A person can either make up both doses at one time or they can make the first dose before bed and 
make the second dose in the middle of the night. When making both doses at one time, it becomes 
an automatic behavior (after doing it for so long) that oftentimes the person can zone out while 
mixing the doses. Personally, I have had to dump multiple doses of Sodium Oxybate down the 
kitchen drain because I couldn’t remember if I put the medication in both bottles or if accidently put 
both doses in one bottle. For those who make the second dose in the middle of the night, sleep 
deprivation can cause accidents in the dosing whether it is remembering if you added the 
medication or accidently added it twice because you did not remember already adding it. The once-
nightly Sodium Oxybate will be a game-changer in this regard. It is a medication that only has to be 
mixed one time and then taken. That will also decrease the instances of individuals taking the 
medication for the first time, then forgetting they took it and accidently taking the second dose 
shortly after. 

I have spoken with many individuals who have expressed a concern because either they, as an 
individual with narcolepsy, or their child, as a caregiver to an person with narcolepsy, have woken 
up after only an hour of sleep from a dream that it was time for the second dose. This has resulted in 
over-dosing since the current Sodium Oxybate is not time-released and kicks in immediately. In an 
effort to counteract this possibly, many people purchase kitchen timer lock boxes to store the 
second dose in the middle of the night. However, this too comes with its own issues. Traveling with 
medication is difficult enough but adding special lock boxes to the mix make it even more of a 
hassle. Additionally, when the box unlocks in the middle of the night, the soft noise it makes often 
awakes the person with narcolepsy and they take the dose right away. However, if you set the box 
not to unlock until the exact time they are supposed to take the medication, and the person wakes up 
five -minutes early, they can fall back to sleep waiting for the box and miss the second dose entirely 
(as the next time they wake up it may very well be too late to take it and still be able to get up in the 
morning). 

Furthermore, many patients are not willing to mix the medication with water alone and opt for 
something to help disguise the saltiness. While that is not a problem for the initial dose, as the 
person with narcolepsy can take the dose and then brush his/her teeth, it is an issue for the second 
dose. Consistently drinking potentially sugary drinks in the middle of the night can cause teeth 
issues for the individual. Another concern is that many people on the twice a night Sodium Oxybate 



 

  

 

 

  
  

  

wake up famished in the middle of the night and eat between doses. Not only does this cause the 
medication to metabolize differently and often makes it not as effective, but it also creates issues 
with weight gain due to the nightly eating.  

All of the issues described are just a small amount of the reasons why the narcolepsy community 
needs access to a once-nightly Sodium Oxybate option. As a parent, I can tell you that this 
medication will help us to regain a semblance of normal in our nightly lives. This option will allow 
more individuals to be optimally treated and will create better outcomes for individuals with 
narcolepsy and their families. 

Respectfully, 

P. MCSP 
, PhD 

Wake Up Narcolepsy 

(b) (6)
(b) (6)



 
 

 
        

       
    

  
       

       
  

 
  

 
   

 
  

     
 

 
 

  

              
   

 
  

 

 

       
 

 
         

   
            

 
 

  
       

   
   

         
   

 
           

       

August 20, 2020 

Janet Maynard, M.D., M.H.S Andrea Furia-Helms 
Director Director 
Office of Orphan Products Development Patient Affairs Staff 
Food and Drug Administration Food and Drug Administration 
WO32-5295 WO32-3126 
10903 New Hampshire Avenue 10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 Silver Spring, MD 20993-0002 

Dear Directors Maynard and Furia-Helms, 

Thank you for your leadership at the Food and Drug Administration (FDA) and for your efforts 
to fully incorporate patient needs and the patient perspective into regulatory review. I write today 
on behalf of the sleep disorders community as the President and CEO of Project Sleep to request 
fair and fast consideration of FT218 as a potential treatment of excessive daytime sleepiness and 
cataplexy in patients with narcolepsy. 

Believing in the value of sleep, Project Sleep aims to improve public health by educating 
individuals about the importance of sleep health and sleep disorders. Project Sleep educates and 
empowers individuals using events, campaigns, and programs to bring people together and talk 
about sleep as a pillar of health. Project Sleep also works to educate policymakers and regulators 
about the unique needs of the sleep community to advance research and public health, facilitate 
the development of innovative therapies, and ensure proper coverage and care for people living 
with sleep disorders. 

Narcolepsy, particularly narcolepsy with cataplexy, is a serious neurological condition. 
Functionality varies greatly based on many factors, including the 24-hour nature of the condition 
and the highly complex nature of managing multiple major symptoms both day and night. 
Currently, treatment options are extremely limited and people with narcolepsy have numerous 
challenges with available therapies due to the highly personalized nature of the condition.  

Project Sleep applauds the FDA for its strong commitment to patient-focused drug development. 
In furtherance of the FDA’s patient-focused approach, we would like to highlight dosing 
frequency and treatment adherence as critical factors in evaluating nighttime treatments like 
FT218. 

For people managing serious chronic conditions like narcolepsy in the real world and over the 
long term, one’s ability to adhere to a particular treatment regimen directly impacts one’s 
outcomes. Researchers have looked at the effects of dosing frequency on treatment adherence in 
chronic diseases, finding higher rates of adherence in patients using less frequently dosed 
medications.1 These studies often look at the differences between once-daily versus twice or 
thrice-daily regimens, with one major literature review indicating that in studies comparing once-

1 Saini SD, Schoenfeld P, Kaulback K, Dubinsky MC. Effect of medication dosing frequency on adherence in 
chronic diseases. Am J Manag Care. 2009;15(6):e22-e33. Published 2009 Jun 1. 







 

   

     
     

    
     

 
              

   
 

     

                 
               

            
                   

                
               

                  
            

         

 

              
              

                 
             

 

                
                

                
                 

                    
             

 

(b) (6)

November 4, 2020 

Office of Orphan Products Development 
Food and Drug Administration, WO325295 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

RE: Consideration of once-nightly sodium oxybate (FT218) for Orphan Drug status as a 
treatment for narcolepsy 

To whom it may concern: 

I would like to express my views on the importance of once (FT218) vs. twice (Xyrem) nightly 
sodium oxybate as a meaningful treatment contribution to narcolepsy patient care. My name is 

(b) (6) and I am the mother of a 31-year-old narcoleptic daughter, (b) (6)
has suffered from narcolepsy with cataplexy for 20 years, since the age of 11. She and I have 
served on the Avadel patient advisory board for the past 4 years, offering patient and parent 
perspectives on the benefit of a once-nightly sodium oxybate for treatment of narcolepsy. 
has been taking twice-nightly Xyrem for almost 15 years. It has proven to be a vitally effective 
drug in controlling her symptoms. However, the twice-nightly dosing has caused significant 
issues to both her physical safety and her psychological wellbeing. 

(b) (6)

Narcolepsy causes terribly fragmented sleep; and waking up to take a second dose of 
medication only further impairs her ability to obtain restorative sleep. The twice-nightly Xyrem 
causes a sudden rapid onset of sleep, while the once-nightly FT218 will be a slow time released 
drug, thus allowing for better sleep consolidation and more restorative rest. 

Another benefit of FT218 is that it would greatly reduce the incidence of a potentially dangerous 
accidental overdose. On a recent occasion (b) (6)had forgotten that she had taken her first dose 
of Xyrem. In her state of impaired cognition from that first dose, she immediately took her 
second dose. I sat by her bedside for several hours watching her breathe until the medication 
wore off. I was petrified of a potential disaster that night, and this fear lingers in the back of 
mind ever since. A once-nightly option would eliminate this situation. 





                   
       

 

 
 
 
 

   
 

    
  

 
  

    
 

   
 
          
      

       
      

         
      

       
          

         
        

       
           

         
     

      
             

  
 

          
     

           
      

         
        

           
   

 
       

            
             

 SLEEP MEDICINE 

October 12, 2020 

Office of Orphan Products Development 
Food and Drug administration 
WO32-5295 
10903 New Hampshire Avenue 
Silver Spring, MD 20993*0002 

To whom it may concern: 

I am a neurologist and professor of psychiatry at the Stanford University Medical Center. I serve 
as Division Chief and Medical Director of Stanford Sleep Medicine, and have been evaluating 
and managing patients with sleep disorders since 1990. I have been conducting basic and 
clinical research on sleep for longer than that time, with my initial research focused on 
cataplectic attacks in canines and humans with narcolepsy starting in 1977. I have served as 
president of the World Sleep Federation and the American Academy of Sleep Medicine, and as 
founding president of the World Sleep Society and California Sleep Society. I have served as 
chair of the Standards of Practice Committee of the American Academy of Sleep Medicine and 
am currently chair of the International Sleep Medicine Guidelines Committee of the World Sleep 
Society. I have authored or edited over 250 publications; also authored or edited six books, 
including serving as editor-in-chief of the largest publication on the field of sleep to date, the 
Encyclopedia of Sleep (4 volumes, 429 chapters, 748 authors), and serves as editor-in-chief of 
the journal Sleep Science and Practice. I am a past recipient of the highest professional awards 
in the field of sleep medicine, the American Academy of Sleep Medicine’s Nathaniel Kleitman 
Distinguished Service Award and the World Sleep Society’s Distinguished Service Award.. I 
write this letter not as an academic researcher but as a clinician who has treated hundreds of 
patients with narcolepsy. 

Sodium oxybate is the primary treatment option for patients with narcolepsy, since it is highly 
effective in managing the most difficult symptoms of narcolepsy: cataplexy and excessive 
daytime sleepiness. This medication is clearly superior to other treatments prescribed to patients 
with narcolepsy, which include stimulants, such as modafinil and dextroamphetamine, and 
anticataplectic medications, such as certain antidepressants. The availability of sodium oxybate 
offers advantages over these medications since you typically need to only prescribe this 
medication (instead of two different classes of medication) and has less of the adverse effects of 
these other medications. 

Although sodium oxybate is clearly an advantageous medication to prescribe to patients with 
narcolepsy, the problem is that twice nightly dosing is problematic. There are several difficulties 
with this approach. The main difficulty is the patient needs to awaken in the middle of the night 

450 Broadway Street, MC 5704 • Pavilion C, 2nd Floor • Redwood City, CA 94063-5704 
t: 650.723.6601 • f: 650.721.3448 
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5.3 

1.3. Administrative Information 

Exclusivity Claim – Supplemental Information in Demonstration of 
Clinical Superiority of FT218 

As the Agency is aware, sodium oxybate has been approved in the United States as Xyrem® 

(sodium oxybate) oral solution (NDA 021196) and Xywav® (calcium, magnesium, potassium, and 
sodium oxybates) oral solution (NDA 212690) for the treatment of cataplexy and excessive 
daytime sleepiness (EDS) in patients 7 years of age and older with narcolepsy.  On June 24, 2021, 
Xywav® was found to be clinically superior to Xyrem® on the basis of greater safety, as the 
Agency determined that differences in the sodium content of the two products at the 
recommended doses was clinically meaningful in reducing cardiovascular morbidity in a 
substantial proportion of patients for whom the drug is indicated.  However, both Xyrem® and 
Xywav® still require twice-nightly dosing, once at bedtime and once again in the middle of the 
night 2.5 to 4 hours later.  

As discussed in Avadel CNS Pharmaceuticals, LLC’s (Avadel’s) NDA 214755 for Sodium 
Oxybate for Extended-Release Oral Suspension (FT218) (1.3.5.3.2 Exclusivity Claim – Orphan 
Drug Exclusivity), the once-nightly dosing regimen of FT218 provides a significant therapeutic 
advantage over and above the currently approved twice-nightly formulations of sodium oxybate, 
by providing both greater safety and a major contribution to patient care.  Specifically, Avadel 
previously demonstrated that the twice-nightly dosing regimen, which disrupts continuous sleep 
by requiring a forced awakening for patients to get up and take the second dose, can result in 
poor compliance (which can lead to worsening efficacy and quality of life); is associated with 
additional adverse events (AEs) in the middle of the night (both resulting from waking up from a 
deep sleep state and from a second drug concentration peak that occurs in the middle of the 
night, which is also the Cmax for the drug); and is highly disruptive for both patients and their 
partners or roommates, who may also experience disrupted sleep due to the patient’s need for a 
middle-of-the-night alarm.  

Following FDA’s recent determination that Xywav® is clinically superior to Xyrem® on the basis 
of greater safety, Avadel submits this supplemental information to further demonstrate the 
clinical superiority of FT218 over both Xywav® and Xyrem®.1 Specifically, this submission 
provides updated clinical data in support of Avadel’s prior submission and also provides 
additional information demonstrating that disrupted sleep and disordered sleep architecture – 
such as that required for effective dosing of Xywav® and Xyrem® – is associated with an 
increased risk of cardiovascular disease.  By eliminating the necessity of a forced awakening for 
patients to take a second dose in the middle of the night, FT218 offers greater sleep consolidation 
and improved sleep architecture for narcolepsy patients, providing both greater safety and a 
major contribution to patient care. 

1 We note that, based on applicable legal and regulatory precedent, as will be discussed in a forthcoming letter to the 
Office of Orphan Products Development and the Office of the Chief Counsel, the Xywav® orphan drug exclusivity 
should not block approval or orphan drug exclusivity for FT218.  As a result of FDA’s finding of clinical superiority 
for Xywav®, FT218 is no longer the “same drug” as Xywav®.  Accordingly, FT218 is not blocked from approval by 
the Xywav® orphan drug exclusivity, and Avadel need only demonstrate the clinical superiority of FT218 over 
Xyrem® in order to receive its own period of orphan drug exclusivity for FT218.  However, we make this additional 
submission for the convenience of FDA in consideration of its ongoing review, in order to definitively demonstrate 
the clinical superiority of FT218 over both currently approved twice-nightly sodium oxybate products. 
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1.3. Administrative Information 

5.3.1 FT218 Reduces Adverse Events Associated with Currently Approved Twice-Nightly 
Sodium Oxybate and Provides Improved Quality of Life through Uninterrupted 
Nighttime Sleep 

As part of Avadel’s prior demonstration of clinical superiority for FT218 (1.3.5.3.2 Exclusivity 
Claim – Orphan Drug Exclusivity), Avadel showed the negative impact to sleep quality of the 
currently approved twice-nightly dosing regimen for sodium oxybate.  Both Xywav® and 
Xyrem® have the same dosing regimen, which requires interrupted nighttime sleep for 
administration in compliance with labeled instructions.  The necessity of a forced sleep 
disruption underscores the inherent harm of twice-nightly dosing for narcolepsy patients.   

As discussed in the FT218 NDA, Avadel is conducting an ongoing open label extension/switch 
study (CLFT218-1901) known as RESTORE.  The purposes of this study include assessing the 
long-term safety and tolerability of FT218, evaluating long-term efficacy in patients who 
completed Avadel’s REST-ON study, determining preference for FT218 or twice-nightly sodium 
oxybate in switch patients, and assessing the prior nocturnal experience with the second nightly 
sodium oxybate dose in switch patients.  Currently, there are 67 patients enrolled in the study, 
56 of which are switch patients from twice-nightly sodium oxybate to FT218 (including both 
Xyrem® and Xywav® switches).  As this is an open label study, Avadel has conducted an interim 
analysis to look at twice-nightly patients’ prior experience with the second dose as well as 
preference for FT218 compared to twice-nightly sodium oxybate after three months of stable 
dosing on FT218.  The current analysis is of 53 patients who have completed a nocturnal 
questionnaire that asked 18 questions related to their experience with the twice-nightly sodium 
oxybate dosing regimen over the last three months.2 

Thus far, the study has found that 92% of twice-nightly patients answered that they had gotten 
out of bed after awakening to take their second dose of sodium oxybate.  Of the patients who had 
gotten out of bed, 6% had a fall after awakening to take the second nightly dose, and of the 
patients who had a fall, 66% (2 of 3) injured themselves.  In addition, 32% percent of patients 
reported experiencing other adverse events besides falls in the middle of the night after taking 
the second dose – 23% of patients answered that they experienced nausea and/or vomiting after 
taking the second nightly dose, and 8% of patients actively took precautionary measures 
(e.g., putting up gates to prevent sleep walking) in an attempt to prevent possible negative effects 
associated with awakening to take the second nightly dose.   

In addition, the interim data from RESTORE confirm that many patients in the real-world setting 
are noncompliant with the requirement for a second dose, which is likely to result in decreased 
efficacy and a poorer quality of life.  For example, the interim data shows that over the last three 
months, 21% of twice-nightly sodium oxybate patients intentionally missed their second nightly 
dose at least once, and 64% of patients missed it unintentionally (e.g., slept through the alarm).  
Of the patients who unintentionally missed their second dose at least once, 85% of patients 

2 We note that both Congress and FDA have emphasized the value of patient experience data – like that assessed in 
the RESTORE study and other studies discussed in this submission – in the Agency’s regulatory decision-making. 
See 21st Century Cures Act, Pub. L. 114-255 Sections 3001 and 3004 (2016); Eastern Research Group, Inc., Final 
Report on the Assessment of the Use of Patient Experience Data in Regulatory Decision-Making (June 18, 2021), 
https://fda.report/media/150405/Assessment-of-the-Use-of-Patient-Experience-Data-in-Regulatory-Decision-
Making.pdf (FDA-commissioned third-party assessment of FDA’s use of patient experience data, required by the 
21st Century Cures Act). 
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1.3. Administrative Information 

answered that their narcolepsy symptoms were worse the next day.  Consistent with this trend of 
dosing noncompliance, 4% of patients reported combining their first and second dose, posing a 
significant safety risk.  Overall, 21% of patients stated they experienced anxiety related to their 
second nightly dose of sodium oxybate.  These data underscore Avadel’s previous showing, in 
which “Trouble Waking up for Second Dose” was the most voluminous topic discussed among 
“Quality of Life” conversations examined in Avadel’s study of 292 consumer second-dose 
articles.3  In this study, “Missing Second Dose” was the second most voluminous topic, with 
numerous mentions of times where consumers did not wake up and missed their second dose 
completely.4 

Finally, the interim RESTORE data show an overall patient preference for the benefits of once-
nightly dosing, underscoring the improvement to patient care associated with FT218.  As of the 
time of the interim analysis, 30 switch patients had completed three months of stable dosing on 
FT218 and completed the patient preference questionnaire.  All but two patients (93%) preferred 
once-nightly FT218 to twice-nightly sodium oxybate.  A total of seven switch patients dropped 
out prior to answering the preference questionnaire, but even if we assumed a worst-case 
scenario that all patients who dropped out would have preferred twice-nightly sodium oxybate to 
once-nightly FT218, 76% of patients would still have preferred FT218.5 

When analyzing data from the four Xywav® patients who completed the questionnaire, results 
were consistent with those on Xyrem® and the overall group.  Two of the four Xywav® patients 
got out of bed after awakening to take the second dose.  One of the four Xywav® patients 
experienced nausea/vomiting with the second nightly dose.  Three of the four Xywav® patients 
also unintentionally missed the second dose at least once, and all three felt worse the next day.  
One Xywav® patient experienced anxiety related to the second nightly dose.  Another Xywav® 

patient answered that he/she had taken the second dose later than scheduled and then felt 
groggy/unsteady the next morning.  Three of the four Xywav® patients found the second nightly 
dose somewhat inconvenient, while one patient found it not at all convenient.   

3 See Exclusivity Claim 1.3.5.3.2.2: Patient Experience and Perception of Second Dose. 
4 See Exclusivity Claim Figure 2: Volume and Types of Quality of Life Issues Associated with Second Nightly Dose 
of Xyrem®; see also Exclusivity Claim Table 3: Examples of Xyrem® Patients Issues Due to a Second Nightly Dose 
(providing quotes of real-world patient experiences with Xyrem® impacting sleep quality), Exclusivity Claim 
Table 4: Examples of the Second Dose of Xyrem® Negatively Impacting a Partner/Roommate (providing quotes of 
real-world patient experiences with Xyrem® impacting the sleep quality of a partner or roommate). 
5 We note that these data are consistent with data FDA previously reviewed as part of the September 24, 2013 FDA 
Narcolepsy Public Meeting on Patient-Focused Drug Development, where results from a survey of 1350 individuals 
impacted by narcolepsy were reported; in response to a question about an ideal therapy, patients stated: “a drug that 
would provide consistent and adequate control of the daytime sleepiness without the hard crash and one that would 
require one dose taken at bedtime resulting in eight hours of restorative sleep.” See Exclusivity Claim 1.3.5.3.2.2: 
Patient Experience and Perception of Second Dose. The data are also consistent with the results of Avadel’s 
Discrete Choice Experiment (DCE), which found that dosing frequency (once-nightly versus twice-nightly) was the 
single most important attribute when selecting a narcolepsy treatment, and degree of side effects experienced with 
the medication was the second most important driver of product choice; patients preferred a once-nightly product 
over a similar twice-nightly product overall and these results were statistically significant. See Exclusivity Claim 
1.3.5.3.2.5: Patient Preference. This abundance of data makes clear that individuals suffering from fragmented sleep 
and an overall sleep deficit consider the elimination of the need to carefully time and wake up for a second nighttime 
dose to be a substantial advancement in therapy. 
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1.3. Administrative Information 

The RESTORE study interim patient preference data is underscored by Avadel’s recent market 
analysis, which found that up to 50% of narcolepsy patients who are offered twice-nightly 
sodium oxybate refuse it.  In May-June 2021, Avadel collected data from 100 physicians 
(48 sleep medicine practitioners, 23 psychiatrists, and 29 neurologists) who have experience in 
prescribing Xyrem® and/or Xywav® and represent academic, community, and private practice, 
and these healthcare provider responses provide an insightful picture of both patient and clinician 
concerns.  When asked whether having to take a sodium oxybate treatment twice a night 
significantly limited the number of patients willing to accept the prescription, 43% of responders 
strongly agreed.  When asked to rate unmet needs in current narcolepsy management, impact on 
disrupted/disturbed nighttime sleep was the highest rated unmet need at 56%.  In addition, with 
the potential introduction of a once-nightly sodium oxybate therapy, the physicians indicated that 
approximately 50% more patients would be treated with an oxybate therapy.  Moreover, 
although having a lower sodium therapy has only been an option since this year, out of 
18 specific attributes, lower sodium ranked last (46%) for factors in making treatment decisions 
for narcolepsy patients compared to 77% for compliance (7/18) and 86% for impact on EDS 
(1/18).  These results are consistent with the feedback Avadel has received from patients and 
continue to demonstrate the significant unmet need that a once-nightly sodium oxybate could 
offer to patients with narcolepsy. 

In sum, Avadel’s ongoing data collection further supports its prior showing that FT218’s once-
nightly dosing regimen provides both greater safety and a major contribution to patient care over 
twice-nightly sodium oxybate. 

5.3.2 FT218 Eliminates the Need for Forced Nighttime Awakenings and Provides 
Improved Sleep Architecture, which Is Associated with a Reduction in 
Cardiovascular Risk 

FT218’s once-nightly formulation is designed to give patients a full and continuous night of 
sleep and address the issues of missing or waking up late for a second dose.  FT218’s clinical 
study results demonstrate improved sleep architecture for narcolepsy patients – i.e., less 
disturbed nocturnal sleep and fewer arousals compared to placebo – and this benefit is 
experienced without a forced nighttime awakening to achieve complete dosing.  For this 
submission, Avadel has conducted an additional comprehensive literature review, which 
demonstrates a clear association between cardiovascular risk and sleep disturbance/interruption.  
As discussed below, by providing consolidated nighttime sleep with once-nightly dosing, FT218 
stands to provide a sodium oxybate treatment option with reduced cardiovascular risks for the 
narcolepsy patient population, underscoring the greater safety of a once-nightly product. 

5 



  

   
 

 
  

 
    

    

 

 

  
   

  
    

     
   

  
  

  

  
 

 
 

 
  

 
 

 

  

 
   

 

 

 
    

1.3. Administrative Information 

5.3.2.1 Sleep Disturbance and Circadian Disruptions are Associated with Cardiovascular 
Risk 

As presented in the NDA, data from Avadel’s REST-ON trial shows that patients on FT218 
experience significant reductions in disturbed nocturnal sleep, significant decreases in the 
number of arousals, and significant improvement in sleep quality and the refreshing nature of 
sleep.6 Twice-nightly sodium oxybate products have also demonstrated efficacy on the cardinal 
symptoms of narcolepsy, but only when patients take both doses (Roth et al. 2017). As 
discussed above, the interim results of the RESTORE study indicate that patients on twice-
nightly sodium oxybate frequently miss their second dose, which is likely to result in worsened 
sleep architecture and impaired sleep quality.  By eliminating the forced awakenings and dosing 
compliance issues associated with currently approved sodium oxybate formulations, FT218 
offers more consolidated nighttime sleep, with the potential to decrease cardiovascular risk for a 
large portion of narcolepsy patients.  

The association between habitual sleep interruption and cardiovascular risk is clearly 
demonstrated in the clinical literature. For example, a multinational, double-blind, placebo-
controlled trial evaluating 13,026 individuals with 30 days or less of acute coronary syndrome 
observed that obstructive sleep apnea and shift work are associated with an increased risk of 
cardiovascular events (Barger et al. 2017).  Results obtained with a median follow-up of 
2.5 years demonstrated that patients who screened positive for obstructive sleep apnea had a 12% 
higher risk of major coronary events than those who did not screen positive (p=0.04).  Overnight 
shift work (≥3 night shifts/week for ≥1 year) was also associated with a 15% higher risk of major 
coronary events (p=0.01).  The presence of multiple sleep-related risk factors (risk of obstructive 
sleep apnea, short sleep duration, or circadian disruption associated with shift work) led to an 
additive increase in risk, and individuals with all three sleep-related risk factors had a two-fold 
higher risk of major coronary events (p<0.0001). 

The combination of poor sleep quality and short sleep duration in relation to cardiovascular risk 
has also been reported in the literature.  A study of 4994 patients reporting insomnia or poor 
sleep observed that poor sleep quality in combination with short sleep duration as assessed by 
polysomnography resulted in a 29% higher risk of cardiovascular disease (Bertisch et al. 2018).  
Another study of 6683 individuals with no history of cardiovascular disease reported that short 
sleepers with poor sleep quality had a 63% higher risk of cardiovascular disease and a 79% 
higher risk of coronary heart disease (Hoevenaar-Blom et al. 2011).  

The impact of routine circadian disruptions on cardiovascular risk is further evident in the 
cardiovascular risk associated with sleep disorders that result in interrupted sleep, such as restless 
leg syndrome (RLS) and periodic limb movements in sleep (PLMS), conditions that FDA has 
estimated occur in about half of patients with narcolepsy (Farkas 2013). A review of large 
prospective studies assessing nocturnal blood pressure observed that even small changes in 
nocturnal blood pressure due to interrupted sleep can alter cardiovascular risk significantly and 
have the potential to substantially alter cardiovascular morbidity and mortality (Calhoun and 
Harding 2010).  Epidemiological studies have also demonstrated a statistically significant, 

6 See 2.7.3.2.1 Summary of Clinical Efficacy – CLFT218-1501. 
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1.3. Administrative Information 

independent association between arousals from sleep, including from RLS or PLMS, and an 
increased risk of cardiovascular disease and mortality (Jackson et al. 2015). 

Moreover, sleep disturbance presents elevated risks of cardiovascular disease in populations with 
preexisting conditions, such as individuals with Type 2 diabetes, which FDA has stated is 
connected to the molecular basis of narcolepsy (Farkas 2013). A review of 36,058 individuals 
with new-onset Type 2 diabetes aged 40 or younger observed that over a mean follow up period 
of 7 years, sleep disturbance was significantly associated with an increased risk of cardiovascular 
disease and all-cause mortality in such patients (Choi and Choi 2020).  Women and middle-aged 
adults with Type 2 diabetes reporting sleep disturbance had a significantly higher risk of 
cardiovascular disease than those without, and the risk of all-cause mortality significantly 
increased in men and older adults with sleep disturbance than those without sleep disturbance. 

Habitual sleep disturbance is also associated with an increased risk of heart attack, stroke, and 
coronary artery disease.  Data from 138,201 individuals collected from the 2006 Behavioral Risk 
Factor Surveillance System, a U.S.-wide telephone interview survey conducted by the Centers 
for Disease Control and Prevention, was analyzed to observe statistically significant associations 
between sleep duration and obesity, myocardial infraction, and coronary artery disease in fully 
adjusted models that took into account physical health (Grandner et al. 2012).  A 2018 literature 
review analyzing the association between circadian rhythm disorders and stroke reported a 
cohort study of 80,108 nurses where rotating night shift work was associated with a 4% 
increased risk of ischemic stroke for every 5 years of exposure, after adjusting for standard 
vascular risk factors (Koo et al. 2018; Brown et al. 2009).  This literature review observed that 
the sleep disturbance caused by night shift work is associated with significant interference with 
the endogenous decline of blood pressure during rest, resulting in abnormally elevated blood 
pressure during the period of disturbance that persists into the following day.  Further, a separate 
cohort study evaluating 52,599 individuals observed that sleep duration trajectories with lower or 
unstable patterns may be associated with risks of first cardiovascular events and all-cause 
mortality (Wang et al. 2020).  A cross-sectional data analysis of 36,480 Brazilian adults also 
observed that sleep disturbance was associated with decreased cardiovascular health 
(Velazquez-Melendez et al. 2021).  The association between sleep disturbance and increased 
cardiovascular risk was further observed in a study evaluating 4104 Canadian adolescents, where 
multivariable regression models reported that a higher sleep disturbance score was associated 
with increased odds of being at high cardiovascular risk, increased odds of hypertension, and 
increased odds of elevated non-high density lipoprotein (HDL) cholesterol (Narang et al. 2012). 

Finally, poor sleep architecture as a result of nighttime awakenings has been shown to be 
associated with a higher risk of cardiovascular disease.  In a study of 3565 patients where sleep 
architecture was monitored by polysomnography with concomitant blood pressure 
measurements, the authors found that reduced REM sleep was associated with higher visit-to-
visit blood pressure variability and associated increased risk of cardiovascular disease, 
independent of potential confounders including other sleep characteristics (like total sleep time 
and obstructive sleep apnea) (Liu et al. 2020).  Changes in sleep quality overall have also been 
shown to result in increased blood pressure during the following days (Jafari 2017).  In a study of 
6184 participants across the U.S. where sleep regularity was assessed by actigraphy and patients 
were monitored for a five-year follow-up period, irregular sleep duration and timing was 
identified as an independent risk factor for cardiovascular disease, where individuals who had the 
most irregular sleep had a more than two-fold increase in the risk of developing cardiovascular 
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disease over the follow-up period, independent of other risk factors (Huang et al. 2020). 
An additional study of sleep architecture in hemodialysis patients also showed that reduction of 
REM sleep latency is associated with a higher rate of new-onset cardiovascular disease events 
(Shoji et al. 2021). Frequent nighttime awakening and decreased REM sleep has also been 
consistently linked to prevalent and incident atrial fibrillation (Christensen 2018).   

These studies collectively demonstrate the clear association between sleep disruption and 
cardiovascular risk.  This risk remains a concern for all intended patient populations reliant upon 
Xyrem® and Xywav® that, out of necessity, must accept the twice-nightly dosing regimen.  This 
dosing regimen and its forced awakenings will never allow patients to have normal sleep 
architecture, increasing the cardiovascular risk indefinitely.  However, FT218’s unique 
pharmacokinetic profile makes sleep architecture more normal, with increasing doses leading to 
increased scores on the Maintenance of Wakefulness Test (MWT) and Epworth Sleep Scale 
(ESS).7  As a result, sleep architecture for patients on FT218 is increasingly normalized over 
time, posing a potential reduction in cardiovascular risk, and improvement in quality of life, 
through consolidated nighttime sleep.   

5.3.2.2 The Evidence of Reduction in Cardiovascular Risk from Consolidated Nighttime 
Sleep Has Clinical Significance for All Patients with Narcolepsy, Regardless of 
Sodium Sensitivity 

On June 24, 2021, Xywav® was found to be clinically superior to Xyrem® on the basis of greater 
safety based on an FDA finding that the differences in the sodium content of the two products at 
the recommended doses was clinically meaningful in reducing cardiovascular morbidity in a 
substantial proportion of patients for whom the drug is indicated.  Based on correspondence 
between Avadel and the Office of Orphan Products Development (OOPD), we understand this 
determination was based on a recent publication by the National Academies of Sciences, 
Engineering, and Medicines (National Academies) regarding dietary reference intakes for 
sodium and potassium, and the most recent dietary guidelines published by the U.S. Department 
of Agriculture (USDA), both of which recommend daily salt intake restrictions for the general 
U.S. adult population.  These resources were sufficient to find clinical superiority of Xywav® on 
the basis of greater safety due to the lower sodium content, despite a lack of clinical or real-
world evidence showing that the sodium content of Xyrem® increases cardiovascular risks in 
patients with narcolepsy. 

Unlike OOPD’s reliance on the National Academies and USDA resources to establish a link 
between reduced sodium content and greater safety as a general matter, Avadel has relied on data 
specific to twice-nightly sodium oxybate products in demonstrating that once-nightly FT218 
provides greater safety than both Xyrem® and Xywav®.8  Moreover, as set forth in this 

7 See NDA 2.7.3.2.1 Summary of Clinical Efficacy – CLFT218-1501. 
8 See Exclusivity Claim 1.3.5.3.2.1: Risk of Nocturnal Falls and Other Adverse Events Associated with Second 
Dose (describing Avadel’s review of the FDA Adverse Event Reporting System (FAERS) database for cases of 
patient falls and other AEs associated with awakening for the second nightly dose of Xyrem®); Exclusivity Claim 
1.3.5.3.2.2: Patient Experience and Perception of Second Dose (describing Avadel’s literature study of patient 
experiences and perceptions associated with the second nightly Xyrem® dose); Exclusivity Claim 1.3.5.3.2.6 & 
Appendix 2: Statements from Stakeholders (providing statements from key opinion leaders, patient advocacy 
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submission, the association between sleep disruption (such as forced nighttime awakenings) and 
cardiovascular risk has been well-established in the clinical literature, with numerous studies of 
large patient populations observing statistically significant associations between habitual sleep 
disturbance/poor sleep architecture and cardiovascular risk.  Together, this expansive scientific 
dataset demonstrates evidence of the increased cardiovascular risk inherent to the twice-nightly 
dosing regimen of Xywav® and Xyrem®. 

Importantly, the evidence underlying the clear association between impaired sleep quality and 
increased cardiovascular risk has clinical significance for the entire narcolepsy patient 
population, not just those who are sodium-sensitive.  As FDA is aware, the Xyrem® label bears a 
warning regarding use in patients sensitive to high sodium intake, which states:  “Xyrem has a 
high salt content.  In patients sensitive to salt intake (e.g., those with heart failure, hypertension, 
or renal impairment), consider the amount of daily sodium intake in each dose of Xyrem” 
(Xyrem Prescribing Information 2020). While the Xywav® label was not required to bear this 
warning, the continued warning on the Xyrem® label in lieu of a contraindication for sodium-
sensitive patients represents FDA’s conclusion that while the sodium content of Xyrem® may be 
of concern for sodium-sensitive patients, use of Xyrem® may still be appropriate for these 
patients, as well as for the non-sodium-sensitive population.  It follows, then, that a once-nightly 
product, which poses potential cardiovascular benefits through consolidated nighttime sleep to 
all patients, regardless of sodium sensitivity, stands to provide a clinically significant 
improvement to overall patient safety.  Additionally, since the sleep interruption required for the 
second dose of Xywav® and Xyrem® is also often experienced by patients’ partners, roommates, 
and other caregivers who may be assisting patients with properly administering the second dose, 
FT218’s ability to provide uninterrupted, restful sleep has the potential to decrease the 
cardiovascular risk of both patients and these other impacted individuals, offering a much 
broader benefit than the population potentially benefitting from the lower sodium content of 
Xywav®. 

5.3.3 FT218 Is Clinically Superior to Xywav® and Xyrem® 

The once-nightly dosing regimen of FT218 is clinically superior to the currently approved twice-
nightly formulations of Xywav® and Xyrem® by providing both greater safety and a major 
contribution to patient care.  The option of a sodium oxybate treatment with a once-nightly 
dosing regimen removes the necessity of disrupted sleep and disordered sleep architecture 
associated with a forced awakening to take a second nightly dose and frequent noncompliance 
with the second dose, posing a potential cardiovascular safety benefit across the entire patient 
population.  The interruption of sleep that is required for proper administration of Xywav® and 
Xyrem® negatively impacts not only the quality of life of patients, but also partners and 
roommates, all burdened by the twice-nightly dosing schedule that presents a cumulative 
increased cardiovascular risk.  Furthermore, data from the ongoing RESTORE study shows a 
solid patient preference for FT218 compared to twice-nightly products, underscoring how once-
nightly FT218 provides patients with improved sleep quality for a more restful, restorative sleep.  
Avadel has demonstrated the clear clinical superiority of FT218 warranting orphan drug 
exclusivity upon approval. 

groups, and other stakeholders in the narcolepsy field regarding the negative impact of twice-nightly sodium 
oxybate formulations and the anticipated benefits of a once-nightly option). 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 

Food and Drug Administration 
Office of Orphan Products Development 

Exclusivity Memorandum 

Date: See electronic signature date 

From: Roberta Szydlo, RPh, MBA, Senior Program Management Officer 

Through: Henry Startzman III, MD, Director, Orphan Drug Designation Program 
Aaron Friedman, JD, Associate Director for Policy 

To File #: DRU-2016-5302 

Name of drug or 
biologic: Lumryz (sodium oxybate) for extended-release oral suspension 

Orphan 
designation: Treatment of narcolepsy 

Designation date: 01/08/2018 

Sponsor name: Flamel Ireland Limited dba Avadel Ireland 

NDA, sNDA, BLA, 
or sBLA #: NDA 214755 

Approval date: 05/01/2023 

Approved 
indication: Treatment of cataplexy or excessive daytime sleepiness (EDS) in adults with narcolepsy 
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Is the approval 
within scope of 
designation? 

Yes ☒ No ☐ 

Comments: The approved indication for Lumryz above is within the scope of the orphan-drug 
designation for the treatment of narcolepsy. 

Has the same drug 
or biologic been 
previously 
approved? 

Yes ☐ No ☐ 

Is the drug or 
biologic a New 
Molecular Entity 
(NME) or New 
Biological Entity 
(NBE)? 

Yes ☐ No ☐ 

Comments: 

See appended memo and consults for analysis regarding Lumryz’s eligibility for its own 
term of ODE. We note that the appended documents also address Lumryz’s 
approvability in light of Xywav’s unexpired ODE, but the analysis also includes FDA’s 
decision regarding Lumryz’s eligibility for its own term of ODE. 

Has the same drug 
or biologic already 
been approved for 
the same 
indication? 

Yes ☐ No ☐ 

Comments: 

See appended memo and consults for analysis regarding Lumryz’s eligibility for its own 
term of ODE. We note that the appended documents also address Lumryz’s 
approvability in light of Xywav’s unexpired ODE, but the analysis also includes FDA’s 
decision regarding Lumryz’s eligibility for its own term of ODE. 

Has clinical 
superiority been 
demonstrated? 

Yes ☐ No ☐ Not Applicable ☐ 

Comments: 

See appended memo and consults for analysis regarding Lumryz’s eligibility for its own 
term of ODE. We note that the appended documents also address Lumryz’s 
approvability in light of Xywav’s unexpired ODE, but the analysis also includes FDA’s 
decision regarding Lumryz’s eligibility for its own term of ODE. 

Recommendation: 

Recognize Exclusivity: Yes ☒ No ☐ 

Lumryz (sodium oxybate) for extended-release oral suspension is eligible for orphan-
drug exclusivity for the treatment of cataplexy or excessive daytime sleepiness (EDS) in 
adults with narcolepsy. 

Additional comments (optional):  
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Office of Orphan Products Development 
Food and Drug Administration 

10903 New Hampshire Avenue 
WO32-5271 

Silver Spring, MD 20993 

ProPharma Group 
1129 20th Street Northwest 
Suite 600 
Washington, DC 20036 

Attention: Marla Scarola, MS 
US Agent for Flamel Ireland Limited dba Avadel Ireland 
marla.scarola@propharma.com 

Re: Orphan-drug designation DRU-2019-7038 

Dear Ms. Scarola: 

This letter refers to your oxybate drug that was designated as a drug for a rare disease or 
condition pursuant to section 526 of the Federal Food, Drug, and Cosmetic Act (FD&C 
Act) (21 U.S.C. 360bb) on January 8, 2018, for “treatment of narcolepsy.” We also refer 
to the letter from the Center for Drug Evaluation and Research, dated May 1, 2023, 
approving New Drug Application (NDA 214755) for Lumryz (sodium oxybate).  

Lumryz is eligible for seven years of orphan-drug exclusive approval pursuant to section 
527 of the FD&C Act (21 U.S.C. 360cc) for treatment of cataplexy or excessive daytime 
sleepiness (EDS) in adults with narcolepsy. The period of exclusive approval expires 
seven years after May 1, 2023, the date of approval of the NDA 214755. The scope of 
orphan-drug exclusive approval is described under 21 CFR 316.31. 

In accordance with section 527(e)(2) of the FD&C Act (21 U.S.C. 360cc(e)(2)), FDA’s 
summary of the clinical superiority finding will be posted at https://www.fda.gov/orphan. 

It is the sponsor’s responsibility to assure the availability of sufficient quantities of this 
drug to meet the needs of patients. Failure to do so could result in the withdrawal of the 
drug’s exclusive approval as stipulated under 21 CFR 316.36(b). 
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Flamel Ireland Limited dba Avadel Ireland 

Should you have any questions, please contact our office by phone at 301-796-8660 or by 
email at orphan@fda.hhs.gov. 

Sincerely, 

{See appended electronic signature page} 

Director 
Office of Orphan Products Development 

2 

mailto:orphan@fda.hhs.gov


 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Digitally signed by Sandra Retzky 

Sandra Retzky 
Date: 5/1/2023 12:08 PM EDT 

GUID: 51403 
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Date	of	Revision:	 July 	12,	2017 

Name: Meir	Kryger, M.D.	FRCPC	 

Appointment: Professor, Department	of	Internal	Medicine, 	Section	of	Pulmonary,	 Critical	Care	and	Sleep	 
Medicine, Clinician-Educator	Track; tenured	 

Clinical	Professor	in	the	Division	of	Primary	Care	/	Health	Systems	in	Nursing.		Courtesy	 
Faculty	of	the	Yale	School	of	Nursing.	(September	19,2014)	 

Yale	Program	of	Sleep	Medicine, 	Director	of	Sleep	 Fellowship 

Yale	Program	of	Sleep	Medicine, Director	of	Education	 

Staff	Physician, VA	Connecticut	Healthcare	System 
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(b) (6)
Yale 	University 
Member	of	Board	of	Permanent	Officers	 
Fellow –	 Pierson College 
Fellowship	Sleep	Program	Director	 

Board	 Certifications 
1976 ABIM	Internal	Medicine 
1976 ABIM	Pulmonary	Medicine 
1976 Fellow	of	Royal	College	of	Physicians	and	Surgeons	of	Canada	(Internal	Medicine)	 
1997 Fellow	of	the	American	Board	of	Sleep	Medicine 
2010 ABIM	Sleep	Medicine	Certification 

Professional	Honors	and	Recognition 

International 
2017 Academy	 of	 Applied	 Myofunctional	 Sciences	 De Materia	 Medica Award, for	 Lifetime	 

Achievement	and	Significant	Precedent	Through	Publishing.	 

2016 American	Academy	of	Dental	Sleep	Medicine, Pierre	Robin	Academic	Award		 

2014 Short	 Listed	 -	British	 Medical	 Association	 Book	 Awards.	 Atlas	 of	 Clinical	 Medicine	 2E.	 Internal	 
Medicine	category	(Highly	Commended).	 
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2014 National	Sleep	Foundation	Lifetime	Achievement	Award	 

2013 Sleep	Research	Society	Mary	Carskadon	Outstanding	Educator	Award		 

2011 Canadian	 Sleep	 Society	 Distinguished	 Scientist	 Award, presented	 September, 2011, in	 Quebec	 
City, Canada, as	 part	 of	 World	 Association	 of	 Sleep	 Medicine/Canadian	 Sleep	 Society	 Joint	 
Congress 

2004 Associated	Professional	Sleep	Societies	Award	for	Educational	Excellence 

1997 WHO	Worldwide	Project	on	Sleep	and	Health, Committee	Member 

1996 William	C.	Dement	Award	for	Academic	Achievement, American	Sleep	Disorders	Association	 

1992-present Editorial	Board, Associate	editor, Journal	SLEEP 

2006-present Editorial	Board, Journal	of	Clinical	Sleep	Medicine 

2015-present Editorial	Board, and	Art	Director, Sleep	Health	 

National 

2008-2009 Chairman, Board	of	Directors, 	National	Sleep	Foundation	 

2003	 Chair, Congress	 on	 Sleep, Health	 and	 Aging, at	 The	 Institutes	 of	 Science, Washington	 DC, 
sponsored	by	National	Sleep	Foundation, 	NIA, 	NIMH, 	NCSDR, AAMC, CIHR.	March	30, 2003	 

1994 Master	Lecture, American	College	of	Chest	Physicians	 
Annual	Meeting.	“Sleep	and	the Heart”	 

1993-1994 President, American	Academy	of	Sleep	Medicine	 

1990-1993 President, Canadian	Sleep	Society 

1974-1976 American	Lung	Association	Fellowship	 

Regional	 

2000	 Nominated	Teacher	of	the	Year	(Med	1), University	of	Manitoba		 

1994 Inaugural	George	Ferguson	Lecturer, 
Saskatchewan	Thoracic	Society 
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Yale	School	of	Medicine:	2nd 	year	Case	Workshop. Case	Workshop		 

Yale	Hall	of	Graduate	Studies, Sleep	Workshop, September	28 

Yale	Alumni	College.	Sleep	in	Art	and	Literature.	Rye	NY-March	9	 

Yale	Alumni	College.	The	Science	of	Sleep.	Rye	NY-March	 16.	 

Yale	Alumni	College.	Sex	Hormones	and	Sleep.	Rye	NY-March	 23.	 

Yale	Alumni	College.	Is	there	a	Sleep	Problem?	Rye	NY-March	30	 

Yale	Alumni	College.	Can’t	Sleep, 	Can’t	Stay	Awake.	Rye	NY-April 6.	 

Yale	Alumni	College.	You	have	a	Sleep	problem.	Now	What?	Rye	NY-April 13. 

Yale	Sleep	Medicine Fellowship	Bootcamp	lectures, June	3	 

Stanford, Hypersomnia	Symposium, Medical	Causes	of	Sleepiness, July	11	 

Yale	Alumni	College.	Sleep	in	Art	and	Literature.	NEW	HAVEN-October	5.	 

Yale	Alumni	College.	The	Science	of	Sleep.	NEW	HAVEN-October	12.	 

Yale	Alumni	College.	Sex	Hormones	and	Sleep.	NEW	HAVEN-October	19.	 

Yale	Alumni	College.	Is	there	a	Sleep	Problem?	NEW	HAVEN-October	26.	 

Lecture	and	Seminar	on	Sleep	to	Davenport	and	Pierson	freshman	counsellors	–	October	26	 

Yale	Alumni	College.	Can’t	Sleep, 	Can’t	Stay	Awake.	NEW	HAVEN-November	 2.	 

Yale	Alumni	College.	You	have	a	Sleep	problem.	Now	What?	NEW	HAVEN-November	 9.	 

Update	in	Sleep	Medicine, Sleep	in	Art	and	Literature, St	Louis, October	25 

Mystery	of	Sleep	Lecture.	Dickens	Day	Event.	April	2016	 

Various	lectures	and	facilitating	State	Sleep	lectures 
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CURRICULUM VITAE 

Thomas Roth, Ph.D. 
Chief, Division Head 
Sleep Disorders and Research Center 
Henry Ford Hospital 
2799 West Grand Blvd, CFP-3 
Detroit, Michigan  48202-2691 
Phone: (313) 916-5171 
Fax: (313) 916-5167 

(b) (6)
Relevant Work Experience 

2014-Present Consulting Professor and Advisor, Division of Public Mental Health and Public Sciences, 
Stanford Medicine, Stanford, California 

2003-Present Professor, Department of Psychiatry, Wayne State University - School of Medicine, 
Detroit, Michigan 

1979-Present Clinical Professor, Department of Psychiatry, University of Michigan School of Medicine, 
Ann Arbor, Michigan 

1978-Present Director, Sleep Disorders and Research Center, Henry Ford Health System, Detroit, 
Michigan 

1995-2003 Director of Research, Henry Ford Health Sciences Center, Detroit, Michigan 

1995-2003 Adjunct Professor, Department of Psychiatry, Wayne State University - School of 
Medicine, Detroit, Michigan 

1978-2003 Division Head, Henry Ford Hospital Sleep Disorders and Research Center, Department 
of Psychiatry, Detroit, Michigan 

1977-1978 Co-Director, Sleep Disorders Center, Cincinnati General Hospital, Cincinnati, Ohio 

1976-1978 Associate Professor of Psychology, Department of Psychiatry, College of Medicine, 
University of Cincinnati, Cincinnati, Ohio 

1976-1978 Adjunct Associate Professor of Psychology, Department of Psychology, University of 
Cincinnati, Cincinnati, Ohio 

1976-1978 Associate Professor of Psychology, Department of Psychology, Xavier University, 
Cincinnati, Ohio 
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1972-1978 Co-Director, Sleep Research Laboratory, Veterans Administration Hospital, Cincinnati, 
Ohio 

1972-1976 Assistant Professor of Psychology, Department of Psychiatry College of Medicine, 
University of Cincinnati, Cincinnati, Ohio 

1970-1972 Research Associate, Department of Psychiatry, College of Medicine, University of 
Cincinnati, Cincinnati, Ohio 

1969-1970 Research Assistant, Sleep and Dream Laboratory, Department of Psychiatry, Veterans 
Administration Hospital, Cincinnati, Ohio 

1967-1969 Teaching Assistant, Experimental Psychology, University of Cincinnati, Cincinnati, Ohio 

1967-1968 Research Associate, Department of Community Planning, University of Cincinnati 

1965-1967 Research Assistant, Department of Pharmacology, College of Medicine, Howard 
University 

1965-1967 Teaching Assistant, Introductory and Experimental Psychology, Howard University 

Elected Offices 

Chairman, Advisory Board, National Center on Sleep Disorders Research, NHLBI, 1994-1996 

President, Sleep Research Society, 1994-1995 

Chairman, 2nd International Congress, World Federation of Sleep Research Societies, 1993-1995 

Governing Board, World Federation of Sleep Research Societies, 1990-2002 

President-Elect, Sleep Research Society, 1993-1994 

President, National Sleep Foundation, 1990-1993 

Chairman, Scientific Program Committee, Association of Professional Sleep Societies, 1986-1993 

Member, Board of Directors, Association of Professional Sleep Societies, 1986-1992 

Member, Executive Committee, Association of Sleep Disorders Centers, 1984-1989 

Member, Executive Committee, Sleep Research Society, 1986-1995 

Past President, American Academy of Sleep Medicine (formerly Association of Sleep Disorders Centers), 
1988-1989 

President, American Academy of Sleep Medicine (former Assoc of Sleep Disorders Centers), 1987-1988 

President, Sleep Research Society (former Assoc for the Psychophysiological Study of Sleep), 1978-
1981 

Chairman, Polysomnography Accreditation Committee, American Academy of Sleep Medicine, 1976-
1978 
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Executive Secretary Treasurer, American Academy of Sleep Medicine, 1976-1978 

Member, Executive Committee, Association for the Psychophysiological Study of Sleep, 1975-1977 

Honors and Awards 

Awarded Annual Lecture, Thomas Roth Lecture of Excellence, Associated Professional Sleep Societies, 
Sleep 2014. 

Mary Carskadon Outstanding Educator Award, Sleep Research Society, Boston, Massachusetts, 2012. 

Distinguished Scientist Award, Henry Ford Medical Group Board of Governors, October 2006 

Founder Award, Sleep Research Society, Chicago, 2005 

American Men & Women of Science: A Biographical Directory of Today’s Leaders in Physical, Biological, 
and related Sciences. Ed. Katherine H. Nemeh, Pamela M. Kalte, and Noah Schusterbauer. Vol. 6. 22nd 

ed. Detroit: Gale, 2005. 

Significant Early Contributor Award of the Sleep Research Society, 2003 

Lifetime Achievement Award, National Sleep Foundation, April 2002 

Worldwide Service Award, World Federation of Sleep Research Societies, Third International Congress, 
Dresden, Germany, 1999. 

Distinguished Scientist Award, Sleep Research Society, New Orleans, Louisiana, 1998 

C.J. Stringer, M.D., Endowed Memorial Lectureship Speaker, Michigan Thoracic Society Scientific 
Lessons, 1997. 

Nathaniel Kleitman Award of The American Sleep Disorders Association, 1990. 

Rush Bronze Award, American Psychiatric Association Meeting, Toronto, May, 1977. Scientific Exhibit, 
"Evaluation of Hypnotics in Various Patient Populations". 

Committee Memberships – Institutional 

Chair, Intellectual Property Committee, 2001 

Member, Salary Appeals Committee, 2000-2008 

Member, Scientist Tract, Appointments and Promotions Committee, 2000 

Vice President Medical Affairs/CEO Medical Group Search, 1999 

Chief of Pulmonary Medicine Search, 1999 

Chair, Biostatistics Search, 1999 
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Member, Credentials Committee, Henry Ford Hospital, Detroit, MI, 1998 

Member, Chair Search Committee Department of Medicine, 1998 

Cancer Steering Committee, Henry Ford Hospital, Detroit, MI 1997-2003 

Executive Research Directors, Wayne State University, Detroit, MI 1996-2003 

Chairman, Research Committee, Henry Ford Hospital, Detroit, MI 1995-2003 

Vice Chairman, Intellectual Property Committee, Henry Ford Hospital, Detroit, MI 1995-2003 

Member, Academic Council, Henry Ford Health System, 1995-2000 

Member, Health Sciences Center Steering Committee, 1995-2000 

Chairman, Promotion and Tenure Committee, Department of Psychiatry, Case Western Reserve 
University/Henry Ford Health Sciences Center, Detroit, MI, 1994-1996 

Member, Research Committee, Henry Ford Hospital, Detroit, Michigan, 1985-1989 

Chairman, Research Committee, Department of Psychiatry, Henry Ford Hospital, Detroit, MI, 1978-1988 

Member, Executive Committee, Department of Psychiatry, Henry Ford Hospital, Detroit, MI, 1978-2001 

Member, General Clinical Research Center Committee, Henry Ford Hospital, Detroit, MI, 1979-1982 

Member, Residency Training Committee, Department of Psychiatry, Henry Ford Hospital, Detroit, MI, 
1979-1982 

Member, Research and Education Committee, Veterans Administration Hospital, Cincinnati, Ohio, 1976-
1978 

Member, Faculty Committee on Human Research, College of Medicine, University of Cincinnati, 1975-
1977 

Chairman, Research Committee, Xavier University, Cincinnati, Ohio, 1972-1977 

Member, Research Committee, Department of Psychiatry, College of Medicine, University of Cincinnati, 
1972-1977 

Committee Memberships – National 

Member, Editor-in-Chief Search Committee, Journal Sleep & Health, National Sleep Foundation, 2014 

Member, Revenue Workgroup, Sleep Research Society, 2014 

Member, Awards Committee, Sleep Research Society, 2012-

Advisor, DSM-V Task Force, 2011-

Member, Scientific Program Committee, World Federation of Sleep Research Societies (WFSRS), Third 
International Congress, 1998-1999 
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Chairman, Scientific Advisory Committee, National Narcolepsy Registry, National Sleep Foundation, 
1997-2002 

Chairman, Health and Scientific Advisory Committee, National Sleep Foundation, 1996-2002 

Chairman, World Health Organizational Committee, Sleep Disorders Program, 1995-2002 

Member, NHTSA/National Center on Sleep Disorders Research Expert Panel on Driver Fatigue and 
Sleepiness, 1997-1998 

Member, National Center on Sleep Disorders Research Expert Panel on Insomnia, 1997-1998 

Member, Expert Panel Membership, National Health, Lung, and Blood Institute Special Emphasis Panel, 
1997 

Chairman, Executive Committee, National Sleep Foundation, 1996-1998 

Member, Association of Professional Sleep Societies Program Committee, 1994-1996 

Member, Sleep Apnea Association Grant Review Committee, 1993-1995 

Member, Research Committee, American Sleep Disorders Association, 1993 

Board of Directors, American Sleep Apnea Association, 1990-1993 

American Thoracic Society/American Sleep Disorders Association Committee on Sleep Disorders 
Training, 1990-1993 

Member, Education Committee, American Sleep Disorders Association, 1988-1992 

Member, Grant Review Committee, Association of Sleep Disorders Centers, 1986-1992 

Chairman, Fellowship Trainee Grant Committee, World Federation of Sleep Research Societies, 1990 

Member, Diagnostic Classification Steering Committee of the American Sleep Disorders Association, 
1987-1990 

Chairman, Development Committee, Association of Sleep Disorders Centers, 1982-1985 

Chairman, Psychopharmacology Committee, Association for the Psychophysiological Study of Sleep, 
1976-1986 

Member, Finance Committee, American Sleep Disorders Association, 1985-1988 

Chairman-Midwest Region, Accreditation Committee, Association of Sleep Disorders Centers, 1983-1985 

Member, Physicians Syllabus Subcommittee, Project Sleep; The National Program on Insomnia and 
Sleep Disorders. United States Department of Health, Education and Welfare, 1979-1981 

Member, Joint Coordinating Council, Project Sleep; The National Program on Insomnia and Sleep 
Disorders.  United States Department of Health, Education and Welfare, 1979-1981 

Member, Education Committee, Association of Sleep Disorders Centers, 1976-1981 
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Member, State of Ohio Ethical Review Committee, 1976-1978 

Professional Societies 

Sleep Research Society (formerly Association for the Psychophysiological Study of Sleep) 

American Academy of Sleep Medicine (formerly Association of Sleep Disorders Centers) 

American Psychological Association 

New York Academy of Sciences 

Psychonomic Society 

American Association for the Advancement of Science 

Clinical Sleep Society 

Canadian Sleep Society 

International Society for CNS Clinical Trials and Methodology 

Scientific Review Activities 

EDITOR-IN-CHIEF 
Journal Sleep, 1997-2002 

ASSOCIATE EDITOR 
Sleep Online 

Human Psychopharmacology 

International Journal of Sleep and Wakefulness 

Sleep Medicine 

EDITORIAL BOARDS 

Advances in Therapy Anxiety 
Behavioral Sleep Medicine Clinical Investigation 
CNS Neuroscience and Therapeutics European Neurological Journal 
International Journal of Sleep Disorders International Scholarly Research Network Addiction 
Mind & Brain, the Journal of Psychiatry Open Sleep 
Sleep Sleep Health 

Sleep and Hypnosis 
Sleep Medicine Sleep Reviews 
Stress and Health Stress Medicine 
Oren CNS Journal 
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OMBUDSMAN 

Journal of Sleep Health 

ADVISORY BOARDS 

Medscape Neurology 

REVIEWER 

Abnormal Psychology American Review of Respiratory Disease 
Accident Analysis & Prevention 
Archives of General Psychiatry Archives of Internal Medicine 
Behavioral Sleep Medicine Biological Psychiatry 

British Journal of Pharmacology 
Comprehensive Psychiatry ClinicalClinical Psychiatry 
Chest 
Drugs 
European Journal of Psychiatry Journal of the American Geriatric Society 
Journal of Clinical Psychopharmacology Journal of Biological Rhythms 
Journal of the American Medical Association Journal of Neuroscience 
Journal of Nervous and Mental Disease Laryngoscope 
Lancet New England Journal of Medicine 
Mayo Clinic Proceedings Neuropsychopharmacology 
Pharmacotherapy Psychophamrmacology 

Sleep 
The Medical Letter 

Other Research Activities 

Reviewer, European Science Foundation, 2015-

Member, Advisory Board, Orun CNS Network, 2014-2016 

International Forum on Mood and Anxiety Disorders, Member Scientific Committee, 2011-

Presenter: FDA/PERI Workshop on Safety and Efficacy of Hypnotic Drugs, May 10-11, 2011 

Director: Sleep Research Society Course on Development of Sleep Promoting Agents, New York, 2008 
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CDC Special Study Section on Sleep, 2007 

Institute of Medicine, Sleep Disorders and Sleep Deprivation: An Unmet Public Health Problem, 2006 

Planning Committee NIH, The Assessment of Treatment Efficacy, NIH State-of-the-Science Conference 
on Manifestations and Management of Chronic Insomnia in Adults, 2005 

Co-Chair, National Institute of Health Workshop on Neurobiology of Sleep and Waking, September 10-11, 
2001 

Sleep Meeting , Abstract reviewer 1995 – present 

NIH Peer Review Consultant, 1995-Present 

Associate Editor, Time Life Medical, 1995-1997 

Office of Motor Carriers’ Peer Review of Commercial Driver Fatigue Research, Peer Review Report of 
Commercial Driver Sleep Apnea Research, 1997 

Office of Motor Carriers' Peer Review of Commercial Driver Fatigue Research, US Department of 
Transportation, 1995 

Reviewer, Drug Evaluations, American Medical Association, 1991-1992 

Chairperson, World Psychiatric Association Task Force on Hypnotics, 1992 

Consultant, U.S. Food and Drug Administration Psychopharmacology Advisory Committee, 1992 

Ad Hoc Reviewer, The Wellcome Trust, 1993-Present 

Ad Hoc Reviewer, British Columbia Health Research Foundation, 1991 

Member, United States Department of Transportation Committee on Psychiatric Disorders and 
Commercial Drivers, 1990 

Member, Special Study Section-NIH, (review sleep research proposals) 1983, '84, '87, '88, '89, '90, '93, 
'95, 2006, ’07, ‘08 

Faculty, National Multi-Site Training Program for Basic Sleep Research, 1987-Present 

Member, Grant Review Panel, American Narcolepsy Association, 1987-1991 

Member, Scientific Advisory Board, Center for Narcolepsy, 1985-Present 

Consultant Member, Orphan Products Development IRG, Food and Drug Administration, 1984-1990, '95 

Consultant, Board of Scientific Counselors, NIMH, 1989 

Member, VA Merit Review Board for Neurobiology, 1989 

Chairman, Special Study Section, NIH, (review of sleep research proposals) 1985, 1986, 1988, 1989 

Ad Hoc Reviewer, Medical Research Council of Canada, 1986-1988, 1996 
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Ad Hoc Reviewer, Ministry of Health, Ontario, Canada, 1986-1988 

Ad Hoc Member, Neurology A Study Section, NIH, 1981, 1983 

Co-Chairman, Project Sleep Consensus Workshop on Insomnia, 1981 

Selected Presentations 

Inaugural Thomas Roth Lecture of Excellence, Associated Professional Sleep Societies, Sleep 2014. 

Keynote Lecture, Association of Professional Sleep Society, Baltimore, 2013 

The Assessment of Treatment Efficacy, NIH State-of-the-Science Conference on Manifestations and 
Management of Chronic Insomnia in Adults, 2005 

Key Note Lecture, Hellenic Sleep Research Society, Athens, Greece, 1999 

Key Note Lecture, Annual Meeting of the South Africa Sleep Society, 1998 

Key Note Lecture Sleep Wake Disorders of Canada, 1997 

8th International Rappaport Symposium, 2nd Annual Meeting of the Israel Sleep Research Society, Sleep 
Medicine, Challenges for the 21st Century, Zichron Yaacov, Israel, 1997 

Sleep and Sleep Disorders:  From Molecular to Behavior, The 9th Takeda Science Foundation 
Symposium on Bioscience, Kyota, Japan, 1996 

National Institutes of Health Technology Assessment Conference Statement: Assessment and 
Methodological Problems in the Evaluation of Insomnia Treatment, October, 1995 

NTSB/NASA Ames Fatigue Symposium, 1995 

NIH Technology Assessment Conference, Integration of Behavioral and Relaxation Approaches into the 
Treatment of Chronic Pain and Insomnia, Assessment and Methodological Problems Specific to the 
Evaluation of Insomnia, 1995 

Principal Lecture, Founding Congress of Sleep Research Societies, Cannes, France, 1991 

Keynote Address, Annual Meeting of Japanese Sleep Society, 1990 

Keynote Address, Annual Meeting of British Sleep Society, 1990 

National Institute of Neurological Disorders and Stroke, Consensus Workshop on Narcolepsy, 1990 

National Institute of Aging Consensus Conference on Sleep Disorders of Older People, 1990 

American Thoracic Society Consensus Conference on Indications and Standards for Cardiopulmonary 
Sleep Studies, 1989 

National Institute of Heart, Lung, and Blood Consensus Conference on Sleep Disordered Breathing, 1988 

National Institute of Mental Health Consensus Conference on Drugs and Insomnia, 1984 
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Scientific Exhibits 

Roth T, Dement W, Buysse D, Walsh J, Simon W, Simon R, Young T: Sleep and Its Influence on 
Physicians Quality of Life and Treatment Practices, American Family Practice, New Orleans, Louisiana, 
1997 

Roth T, Zorick F, Roehrs T, and Wittig R:  Insomnia Treatment: A New Pharmacological Approach. 
American Psychiatric Association Annual Meeting, Toronto, Canada, 1982 

Roth T, Zorick F, Brane A, and Wittig R: Effects of Antidepressant Therapy on Sleep, Depression and 
Nocturnal Cardiac Functioning.  American Psychiatric Association Annual Meeting, New Orleans, 
Louisiana, 1981 

Kramer M, Roth T, Salis P and Zorick F:  Assessment of Side Effects of Anti-Psychotic Agents, 1978 

Roth T, and Kramer M:  Evaluation of Hypnotics in Various Patient Populations, 1977 
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DATA MONITORING BOARDS 

Neurogen Chair Data Safety Monitoring Board NG2-73-205, 2003 

Pharmacia Chair Ropinirole Safety Monitoring Board for Sudden Sleep Onset, 2008 

Actelion Chair Data Monitoring Board AC-078A201 and AC-078A202, 2017 
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ORIGINAL ARTICLES 

1. Pradhan SN, Beer B, Roth T, Dutta SN:  Some Behavioral Effects of Ditran (JB329) in Rats. Arch Intl 
Pharm Ther 170:  264-275, 1967. PMID: 6076580 

2. Pradhan S, Roth T: Comparative Behavioral Effects of Several Anticholinergic Agents in Rats. 
Psychopharm 12:  358-366, 1968. PMID: 5652217 

3. Brunner RL, Roth T, Rossi RR:  Age Differences in the Development of the Conditioned Emotional 
Response.  Psychonomic Sci 21(3): 135-136, 1970. 

4. Brunner RL, Rossi RR, Stutz RM, Roth TG:  Memory Loss Following Posttrial Electrical Stimulation of 
the Hippocampus.  Psychonomic Sci 18(3): 159-160, 1970. 

5. Kramer M, Trinder J, Roth T:  Dream Content Analysis of Male Schizophrenic Patients.  Canad 
Psychiat Association J 17: SS251-SS257, 1972. PMID: 5052064 

6. Roth T, Kramer M, Trinder J:  The Effect of Noise During Sleep on the Sleep Patterns of Different Age 
Groups.  Canad Psychiat Association J 17: SS197-SS201, 1972. PMID: 5042899 

7. Butcher RE, Brunner RL, Roth T, Kimmel CA:  A Learning Impairment Associated with Maternal 
Hypervitaminosis-A in Rats.  Life Sci 11(Part I):  141-145, 1972. PMID: 4675888 

8. Orenstein HB, Schumsky DA, Roth T, Brunner R:  Spontaneous Recovery and Generalization of 
Extinction.  J Gen Psych 86:  173-180, 1972. 

9. Kramer M, Blackwell B, Roth T, Wray M: Metiapine in Acute Schizophrenic Patients.  Curr Ther Res 
15(7):  465-469, 1973. PMID: 4198308 

10. Kramer M, Roth T:  A Comparison of Dream Content in Laboratory Dream Reports of Schizophrenic 
and Depressive Patient Groups.  Compr Psychiat 14(4):  325-329, 1973. PMID: 4353392 

11. Roth T, Kramer M, Schwartz JL:  Triazolam:  A Sleep Laboratory Study of a New Benzodiazepine 
Hypnotic.  Curr Ther Res 16(2):  117-123, 1974. PMID: 4218805 

12. Kramer M, Roth T:  The Sleep Clinic.  Cincinnati J Med 55(9): 173-175, 1974. 

13. Schwartz JL, Kramer M, Roth T:  Triazolam:  A New Benzodiazepine Hypnotic and Its Effect on 
Mood.  Curr Ther Res 16(9):  964-970, 1974. PMID: 4214671 

14. Kramer M, Roth T, Trinder J:  Dreams and Dementia: A Laboratory Exploration of Dream 
Recall and Dream Content in Chronic Brain Syndrome Patients. Intl J Aging and Human 
Develop 6(2):  169-178, 1975. PMID: 166041 

15. Kramer M, Roth T, Goldstein S, Ryan MS, Blackwell B:  A Double-Blind Evaluation of Metiapine in 
Hospitalized Acute Schizophrenics.  Curr Ther Res 18(6):  839-848, 1975. PMID: 2450 

16. Kramer M, Roehrs T, Roth T:  Mood Change and the Physiology of Sleep. Comp Psychiat 17(1):  
161-165, 1976. PMID: 174865 

17. Roth T, Kramer M, Lutz T: The Nature of Insomnia: A Descriptive Summary of a Sleep Clinic 
Population. Compr Psychiat 17(1):  217-220, 1976. PMID: 1248235 
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18. Roth T, Kramer M, Lutz T: Intermediate Use of Triazolam:  A Sleep Laboratory Study.  J Intl Med Res 
4(1):  59-63, 1976. PMID: 16793 

19. Kramer M, Hlasny R, Jacobs G, Roth T:  Do Dreams Have Meaning?  An Empirical Inquiry. Amer J. 
Psych 133(7): 778-781, 1976. PMID: 180818 

20. Roth T, Kramer M, Roehrs T:  Mood Before and After Sleep.  Psych J Univ Ottawa 1(3): 123-127, 
1976. 

21. Kramer M, Roth T, Palmer T: The Psychological Nature of the "REM" Dream.  I. A Comparison of the 
REM Dream Report and T.A.T. Stories.  Psychiat J Univ Ottawa 1(3): 128-135, 1976. 

22. Roth T, Kramer M, Lutz T: The Effects of Sleep Deprivation on Mood.  Psychiat J Univ Ottawa 1: 
136-139, 1976. 

23. Roth T, Kramer M, Lutz T: The Effects of Hypnotics on Sleep, Performance and Subjective State. 
Drugs Exptl Clin Res 1(1-2):  279-286, 1977. 

24. Roth T, Kramer M, Lutz T: The Effects of Triazolam (.25mg) on the Sleep of Insomniac Subjects.  
Drugs Exptl Clin Res 1(1-2):  271-277, 1977. 

25. Kramer M, Roth T:  Dream Translation. Israel Ann Psychiat Rel Disc 15(4): 336-351, 1977. PMID : 
273011 

26. Roth T, Kramer M, Zorick F:  Disorders of Sleep: Diagnosis and Treatment.  Therap Cons 8(4-6): 1-
5, 1977. 

27. Karacan I, Orr WC, Roth T, Kramer M, Shurley JT, Thornby JI, Bingham SF, Salis PJ:  Establishment 
and Implementation of Standardized Sleep Laboratory Data Collection and Scoring Procedures. 
Psychophysiol 15(2):  173-179, 1978. PMID: 652912 

28. Kramer M, Roth T, Salis PJ, Zorick FA, Blackwell B:  Relative Efficacy and Safety of Loxapine 
Succinate (Loxitane) and Thioridazine Hydrochloride (Mellaril) in the Treatment of Acute 
Schizophrenia.  Curr Ther Res 23(5): 619-631, 1978. 

29. Sherrick MF, Brunner RL, Roth TG, Dember WN:  Rats' Sensitivity to Their Direction of Movement 
and Spontaneous Alternation Behaviour.  Quar J Exp Psych 31: 83-93, 1979. PMID: 424507 

30. Zorick FJ, Salis PJ, Roth T, Kramer M:  Narcolepsy and Automatic Behavior:  A Case Report.  J Clin 
Psychiat 40(4):  67-73, 1979. PMID: 422531 

31. Kramer M, Roth T:  The Stability and Variability of Dreaming.  Sleep 1:  319-325, 1979. PMID: 
228375 

32. Roth T, Piccione P, Salis P, Kramer M, Kaffeman M: Effects of Temazepam, Flurazepam, and 
Quinalbarbitone, on Sleep, Psychomotor and Cognitive Function. Brit J Clin Pharmacol 8(1): 47S-
54S, 1979. PMID: 41542 
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425. Zammit G, Roth T, Erman M, Sainati S, Weigand S, Zhang J: Double-Blind, Placebo-Controlled 
Polysomnography and Outpatient Trial to Evaluate the Efficacy and Safety of Ramelteon in Adult 
Patients With Chronic Insomnia. Sleep 28 Abstract Supplement: A228, June 2005. 

426. Walsh JK, Roth T, Moscovitch A, Farber R, Jochelson P: Efficacy and Tolerability of Indiplon-IR in 
Elderly Patients with Primary Insomnia. Sleep 28 Abstract Supplement: A229, June 2005. 

427. Roth T, Zammit G, Scharf MB, Boyd M, Jochelson P: Efficacy And Safety of Indiplon-IR in Adults 
With Chronic Insomnia Characterized by Prolonged Nighttime Awakenings With Difficulty Returning to 
Sleep. Sleep 28 Abstract Supplement: A229, June 2005. 

428. Jefferson C, Drake C, Roehrs T, Roth T, Parker S: Sleep Habits in Healthy Normal Sleepers.  Sleep 
28 Abstract Supplement: A238, June 2005. 

429. Scofield H, Drake C, Myers E, Jefferson C, Roth T: Familial Vulnerability to Sleep Disturbance.  
Sleep 28 Abstract Supplement: A239, June 2005. 

430. Drake CL, Coyle MA, Jefferson C, Myers E, Derchak P, Roth T: Evidence for Greater Night to Night 
Variability in Standard Sleep Parameters in Primary Insomniacs Versus Controls in the Naturalistic 
Setting.  Sleep 28 Abstract Supplement: A242, June 2005. 

431. Roehrs TA, Soubrane C, Roth T: Zolpidem Modified-Release Objectively and Subjectively Improves 
Sleep Maintenance and Retains the Characteristics of Standard Zolpidem on Sleep Initiation and 
Duration in Elderly Patients with Primary Insomnia. Sleep 28 Abstract Supplement: A244, June 2005. 

432. Rosenberg R, Roth T: The Effect of Tiagabine on Sleep in Adult and Elderly Patients With Primary 
Insomnia:  A 30-Day, Placebo-Controlled Study. Sleep 28 Abstract Supplement: A244, June 2005. 

433. Soubrane C, Walsh J, Roth T: Zolpidem Modified-Release Improves Sleep Induction, Sleep 
Maintenance, Sleep Duration, and Quality of Sleep Without Next-Day Residual Effects in Adults With 
Primary Insomnia. Sleep 28 Abstract Supplement: A244, June 2005. 

434. Johnson EO, Roth T, Breslau N: The Association Of Insomnia With Anxiety Disorders:  Exploration of 
the Direction of Risk Among Adolescents.  Sleep 28 Abstract Supplement: A247, June 2005. 

435. Cruz N, Roehrs TA, Fortier J, Kajy S, Roth T: Mood Effects of Pre-Sleep Ethanol in Insomniacs.  
Sleep 28 Abstract Supplement: A249, June 2005. 

436. Wright KP, Roth T: The Effects Of Tiagabine In Elderly Patients With Primary Insomnia:  A Double-
Blind, Placebo-Controlled Study.  Sleep 28 Abstract Supplement: A250, June 2005. 

437. Hays RD, Morlock RJ, Spritzer K, Drake C, Roth T: Psychometric Properties of the Restorative Sleep 
Questionnaire and Daytime Consequences of Sleep Questionnaire.  Sleep 28 Abstract Supplement: 
A251, June 2005. 

438. McClure TK, Roth T, Richardson GS: Effects of Induced Sympathetic Arousal on Sleep of Normal 
Subjects.  Sleep 28 Abstract Supplement: A254, June 2005. 

439. Richardson GS, McClure TK, Meola G, Roth T: Dex-CRH Test in Primary Insomnia.  Sleep 28 
Abstract Supplement: A256, June 2005. 

440. Gillis ME, Roehrs TA, Lumley MA, Roth T: Unique REM Rebound Following Sleep Restriction in 
Fibromyalgia Patients Compared to Rheumatoid Arthritis and Healthy Controls. Sleep 28 Abstract 
Supplement: A295, June 2005. 
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441. McCall V, Fava M, Wessell T, Rubens R, Caron J, Amato D, Roth T: Eszopiclone Co-Administered 
With Fluoxetine for Insomnia Associated With Major Depressive Disorder (MDD): An Analysis of the 
Effects on Depression.  Sleep 28 Abstract Supplement: A310, June 2005. 

442. Buysse D, McCall V, Roach J, Wessel T, Wilson P, Caron J, Roth T: Eszopiclone Co-Administered 
With Fluoxetine for Insomnia Associated With Major Depressive Disorder (MDD): Sleep Effects.  
Sleep 28 Abstract Supplement: A310, June 2005. 

443. Krystal A, Rubens R, Fava M, McCall V, Wessel T, Amato D, Caron J, Roth T: Eszopiclone Co-
Administered With Fluxetine for Insomnia Associated With Major Depressive Disorder (MDD):  Effects 
Following Eszopiclone Discontinuation. Sleep 28 Abstract Supplement: A311, June 2005. 

444. Corrigan M, McCall WV, Fava M, Rubens R, Wessel T, Caron J, Amato D, Roth T: Adjunctive 
Eszopiclone and Fluoxetine in Major Depressive Disorder and Insomnia: Effects on Sleep and 
Depression.  Neuropsychopharmacology 30 Abstract Supplement 1, December 2005. 

445. Roth T, Corser B, Singh N, Roth-Schechter B, Mayleben D, Roth A, Pather I: Daytime 
Pharmacokinetic (PK) And Pharmacodynamic (PD) Evaluation of Low-Dose Transmucosal Zolpidem 
(TMZ). Sleep 29 Abstract Supplement: A46, June 2006. 

446. Drake C, Walsh J, Roth T:  Armodafinil Improves Sleep Latency in Patients With Shift Work Sleep 
Disorder. Sleep 29 Abstract Supplement: A64, June 2006. 

447. Hyde M, Roehrs T, Blaisdell B, Burduvali E, Roth T:  REM Deprivation Effects on Physiologic 
Sleepiness, Performance and Mood. Sleep 29 Abstract Supplement: A129, June 2006. 

448. Singh M, Drake C, Koshorek G, Roehrs T, Roth T: The Association Between Assays of Sleep Drive 
and Objective Versus Subjective Sleepiness. Sleep 29 Abstract Supplement: A139, June 2006 

449. Hayduk R, Harsh J, Roth T:  Armodafinil Improves Subjective Measures of Sleepiness in Patients 
With Excessive Sleepiness Associated With Obstructive Sleep Apnea/Hypopnea Syndrome, 
Narcolepsy, and Shift Work Sleep Disorder.  Sleep 29 Abstract Supplement: A227, June 2006. 

450. Hull S, Roth T, Roehrs T:  Armodafinil Does Not Affect Intended Sleep as Determined by 
Polysomnography in Patients With Excessive Sleepiness.  Sleep 29 Abstract Supplement: A228, 
June 2006. 

451. Roth T, Jaeger S, Jin R, Krishnan A, Stang PE, Kessler RC: Sleep Problems, Comorbid Mental 
Disorders, and Role Functioning in the National Cormorbidity Survey Replication (NCS-R).  Sleep 29 
Abstract Supplement: A234, June 2006. PMID: 16952333 

452. Zammit G, Schwartz H, Roth T, Wang-Weigand S, Zhang J: Effect of Ramelteon, a Selective 
MT1/MT2 Receptor Agonist, in a First-Night-Effect Model of Transient Insomnia.  Sleep 29 Abstract 
Supplement: A238, June 2006. 

453. Seiden D, Wang-Weigand S, Zhang J, Sainati S, Roth T: Sleep-Promoting Effects of Ramelteon, a 
Selective MT1/MT2 Receptor Agonist, in Older Adults With Chronic Insomnia. Sleep 29 Abstract 
Supplement: A238, June 2006. 

454. Schnitzer T, Rubens R, Wessel T, Caron J, Amato D, Hayduk R, Roth T: The Effect of Eszopiclone 3 
mg Compared With Placebo in Patients With Rheumatoid Arthritis and Co-Existing Insomnia. Sleep 
29 Abstract Supplement: A238, June 2006. 
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455. Roth T, Rogowski R, Hull S, Cohn M, Lankford A, Mayleben D, Scharf M: Efficacy and Safety of 
Doxepin 1, 3, and 6 mg in Elderly Adults With Primary Insomnia.  Sleep 29 Abstract Supplement: 
A239, June 2006. 

456. Krystal A, Walsh J, Fava M, McCall V, Schaefer K, Rubens R, Wessel T, Caron J, Wilson P, Roth T: 
Analysis of Individual Items of the Hamilton Depression Scale in a Study of Eszopiclone/Fluoxetine 
Co-Therapy. Sleep 29 Abstract Supplement: A240, June 2006. 

457. McCall V, Krystal A, Rubens R, Wessel T, Caron J, Huang H, Anderson A, Roth T:  Two Double-
Blind, Placebo-Controlled, 6-Month Trials of Eszopiclone for Insomnia:  Pooled Analysis by 
Race/Ethnicity.  Sleep 29 Abstract Supplement: A249, June 2006. 

458. McCall V, Krystal A, Fava M, Rubens R, Schaefer K, Huang H, Amato D, Roth T:  Eszopiclone Co-
Administered With Fluoxetine for Insomnia Co-Existing With Major Depressive Disorder (MDD):  
Analysis by Severity of Insomnia. Sleep 29 Abstract Supplement: A249, June 2006. 

459. Kyrstal A, Walsh J, Rubens R, Wilson P, Caron J, Wessel T, Roth T:  Efficacy and Safety of Six-
Months of Nightly Eszopiclone in Patients with Primary Insomnia: A Second Long Term Placebo-
Controlled Study.  Sleep 29 Abstract Supplement: A249, June 2006. 

460. Doghramji P, Winkelman J, Rubens R, Schaefer K, Claus R, Roach J, Roth T:  Evaluation of Patient 
Satisfaction:  Regimen of Eszopiclone Sleep Satisfaction Trial (RESST).  Sleep 29 Abstract 
Supplement: A250, June 2006. 

461. Staner L, Muscat N, Cornette F, Santoro F, Pettersson A, Roth T, Luthringer R:  Sublingual Zolpidem 
Compared to Oral Zolpidem in the Post-Nap Sleep Model of Insomnia. Sleep 29 Abstract 
Supplement: A254, June 2006. 

462. Scharf M, Roth T, Walsh JK, Landin R, Farber R: Efficacy of Indiplon During the First Treatment 
Night in Studies of Primary Insomnia.  Sleep 29 Abstract Supplement: A255, June 2006. 

463. Jefferson C, Roth T, Roehrs T, Drake C: Correlates of Sleep Estimates in Insomniacs and Controls.  
Sleep 29 Abstract Supplement: A259, June 2006. 

464. Watson KS, Koch H, Roth T, Richardson GS: Dexamethasone Attenuates Effects of Sleep 
Deprivation on Alertness in Primary Insomnia.  Sleep 29 Abstract Supplement: A266, June 2006. 

465. McClure TK, Linn S, Watson KS, Roth T, Richardson GS: Primary Insomnia With Hyperarousal is 
Associated With a History of Childhood Stress. Sleep 29 Abstract Supplement: A267, June 2006. 

466. Scofield H, Roth T, Drake C: Presence of Sleep/Wake Symptoms in Periodic Leg Movement 
Disorders.  Sleep 29 Abstract Supplement: A290, June 2006. 

467. Walsh JK, Randazzo AC, Stone K, Dickey P, Feren S, Eisenstein RD, Kajy S, Roth T, Schweitzer PK: 
Slow Wave Sleep Enhancement Promotes Sustained Attention Independently From Alertness.  Sleep 
29 Abstract Supplement: A364, June 2006. 

468. Schweitzer P, Czeisler C, Dinges D, Roth T, Walsh J: Individual Differences in Alertness and 
Performance at Night in Patients With Shift-Work Sleep Disorder.  Sleep 30 Abstract Supplement: 
A50, June 2007. 

469. Schweitzer P, Griffin K, Roth T, Walsh J: Intraindividual Decrements in Sleepiness and Performance 
Following Sleep Restriction are Unrelated.  Sleep 30 Abstract Supplement: A122, June 2007. 
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470. Drake C, Scofield H, Jefferson C, Roehrs T, Breslau N, Johnson E, Myers E, Roth T: MSLT Defined 
Sleepiness Predicts Verified Automotive Crashes in the General Population.  Sleep 30 Abstract 
Supplement: A131, June 2007. 

471. Harsh J, Bogan R, Roth T: Modafinil Improves Patients’ Ability to Sustain Wakefulness in Everyday 
Situations: An Analysis of Responses to the Individual Questions of the Epworth Sleepiness Scale.  
Sleep 30 Abstract Supplement: A171, June 2007. 

472. Kleinman L, Roth T, Buysse D, Kalsekar A, Harding G, Lichstein K, Revicki D: Patient-Reported 
Outcomes (PROS) in Insomnia:  An Endpoint Model. Sleep 30 Abstract Supplement: A231, June 
2007. 

473. Anderson D, Roth T, Zheng Y, Vandormael K, Smith A, Li M, Digravio D: Efficacy and tolerability of 
Gaboxadol in Adults With Primary Insomnia: A 3-Month, Randomized, Double-Blind, Placebo-
Controlled Trial. Sleep 30 Abstract Supplement: A234, June 2007. 

474. Hull S, Roth T, Scharf M, Lankford A, Rosenberg R, Rosenthal M, Singh N, Maguire Y: Dose-
Response Effects of Sublingual Transmucosal Zolpidem 3.5mg And 1.75mg in Middle-Of-The-Night 
(MOTN) Insomnia.  Sleep 30 Abstract Supplement: A240, June 2007. 

475. Erman M, Krystal A, Zammit G, Soubrane C, Roth T: Long-Term Efficacy of Zolpidem Extended-
Release in the Treatment of Sleep Maintenance and Sleep Onset Insomnia with Improvements in 
Next-Day Functioning. Sleep 30 Abstract Supplement: A241, June 2007. 

476. Roth T, Scharf M, Hull S, Lankford A, Rosenberg R, Rosenthal M, Maguire Y, Singh N: Efficacy And 
Safety of Sublingual Transmucosal Zolpidem 3.5mg And 1.75mg In The Middle-Of-The-Night (MOTN) 
Insomnia. Sleep 30 Abstract Supplement: A241, June 2007. 

477. Erman M, Krystal A, Zammit G, Soubrane C, Roth T: No Evidence of Rebound Insomnia in Patients 
With Chronic Insomnia Treated With Zolpidem Extended-Release 12.5mg Administered “As Needed” 
3-7 Nights/Week for 6 Months.  Sleep 30 Abstract Supplement: A241, June 2007. 

478. Schaefer K, McCall W, Krystal A, Rubens R, Wilson P, Pfleeger K, Roth T: Relative Effect Sizes of 
Eszopiclone Treatment for Insomnia in Patients With Primary Insomnia and Insomnia Co-Morbid With 
Major Depressive Disorder, Generalized Anxiety Disorder, Perimenopausal Transition or Rheumatoid 
Arthritis.  Sleep 30 Abstract Supplement: A243, June 2007. 

479. Krystal A, Fava M, Pollack M, Rubens R, Schaefer K, Amato D, Roth T: Sleep Outcomes Following 
Eszopiclone Discontinuation in Patients With Primary Insomnia and Insomnia Co-Existing With Major 
Depressive Disorder or Generalized Anxiety Disorder. Sleep 30 Abstract Supplement: A245, June 
2007. 

480. Morin C, Schaefer K, Roach J, Pfleeger K, McCall W, Roth T: Baseline Sleep Impairment As 
Assessed by the Insomnia Severity Index in Patients With Primary Insomnia and Insomnia Co-Morbid 
With Psychiatric or Other Physical Disorders. Sleep 30 Abstract Supplement: A245, June 2007. 

481. Roth T, Wilson P, Schaefer K. Rubens R, Walsh J, Krystal A:  Baseline Insomnia Severity in Patients 
With Primary Insomnia and Insomnia Co-Morbid With Major Depressive Disorder, Generalized 
Anxiety Disorder, Perimenopausal Transition Or Rheumatoid Arthritis. Sleep 30 Abstract 
Supplement: A247, June 2007. 

482. Rubens R, Wilson P, Schaefer K, McCall W, Roth T: Changes in Sleep Outcomes With Placebo 
Treatment in Patients With Primary Insomnia and Insomnia Co-Morbid With Peri-Menopausal 
Transition or Rheumatoid Arthritis.  Sleep 30 Abstract Supplement: A247, June 2007. 
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483. McClure T, Drake C, Roth T: Work Productivity in Insomnia.  Sleep 30 Abstract Supplement: A251, 
June 2007. 

484. Lankford A, Hull S, Scharf M, Schwartz H, Seiden D, Jochelson P, Rogowski R, Roth T, Group S: 
Efficacy and Safety of Doxepin 3 and 6mg in Adults With Primary Insomnia. Sleep 30 Abstract 
Supplement: A256, June 2007. 

485. Drake C, Roehrs T, Schwartz J, Scofield H, Roth T: Degree and Associations of Sleepiness in 
Insomniacs and Controls. Sleep 30 Abstract Supplement: A263, June 2007. 

486. Birznieks G, Scott C, Baroldi P, Polymeropoulos M, Roth T: Melatonin Agonist VEC-162 Improves 
Sleep Onset and Maintenance in a Model of Transient Insomnia. Sleep 30 Abstract Supplement: 
A264, June 2007. 

487. Schwartz H, Hull S, Seiden D, Rogowski R, Jochelson P, Peterson G, Ludington E, Durrence H, Roth 
T: Efficacy and Safety of Doxepin 6mg in a Model of Transient Insomnia. Sleep 30 Abstract 
Supplement: A266, June 2007. 

488. Watson K, McClure T, Linn S, Roth T, Richardson G: ACTH and Cortisol Responses to DEX/CRH in 
Primary Insomnia. Sleep 30 Abstract Supplement: A273, June 2007. 

489. Burger A, Stout R, Gillis M, Burduvali E, Lumley M, Roehrs T, Roth T: Unique REM Rebound 
Following Sleep Restriction in Fibromyalgia Patients is Not Related To a Prior History of Depression.  
Sleep 30 Abstract Supplement: A322, June 2007. 

490. Stout R, Burger A, Villareal A, Gillis M, Lumley M, Roehrs T, Roth T: Objective Sleepiness Following 
Sleep Restriction in Rheumatoid Arthritis and Fibromyalgia.  Sleep 30 Abstract Supplement: A323, 
June 2007. 

491. Hyde M, Roehrs T, Greenwald M, Roth T: Post-Surgical Analgesia Predicted by Pre-Surgical Self 
Reported Sleep.  Sleep 30 Abstract Supplement: A327, June 2007. 

492. Pollack M, Rubens R, Amato D, Schaefer K, Pfleeger K, Hayduck R, Roth T: Effects of Eszopiclone 
Co-Therapy With Escitalopram on Measures of Anxiety and Mood Outcomes in Patients With 
Insomnia and Comorbid Generalized Anxiety Disorder. Sleep 30 Abstract Supplement: A330, June 
2007. 

493. McCall W, Schaefer K, Rubens R, Huang H, Pfleeger K, Hayduk R, Roth T: Effects Of Eszopiclone 
Co-Therapy With Escitalopram On Sleep Outcomes In Patients With Insomnia And Comorbid 
Generalized Anxiety Disorder.  Sleep 30 Abstract Supplement: A330, June 2007. 

494. Amato D, McCall W, Roth T, Schaefer K, Rubens R, Wilson P, Walsh J:  A Comparison of Nightly and 
Weekly Patient Reports of Sleep by Insomniacs Using Integrated Voice Response System (IVRS).  
Sleep 30 Abstract Supplement: A344, June 2007. 

495. Linn S, McClure T, Monaghan K, Bluhm D, Watson K, Roth T, Richardson G: Association of 
Serotonin Transporter (5HTT) Gene Polymorphism With Amount of Slow-Wave Sleep in Human 
Subjects.  Sleep 30 Abstract Supplement: A365, June 2007. 

496. Gumenyuk V, Robinson S, Jefferson C, Roth T, Barkley GL, Tepley N, Drake C: Brain Micro-
Changes during the Transition to Sleep:  Evidence from Magnetoencephalographic (MEG) 
Localization of Differences between 8-11Hz and 12-15Hz Frequency. Sleep 31 Abstract Supplement:  
A12, 2008. 
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497. Roehrs T, Harris E, Hyde M, Roth T:  Codeine Effects in Sleepy Versus Alert Healthy Normals.  Sleep 
31 Abstract Supplement: A33, 2008. 

498. Randall S, Maan R, Roehrs T, Roth T:  Pre-Sleep Salivary Cortisol Levels in Insomniacs Using 
Zolpidem Long-Term.  Sleep 31 Abstract Supplement:  A37, 2008. 

499. Roth T, Lankford A, Accomando WP, Sprenger KJ, Aneiro L: Sleep Onset and Maintenance in 
Patients with Chronic Insomnia Treated with Adipiplon in a Cross-Over Study. Sleep 31 Abstract 
Supplement: A40, 2008. 

500. Rosenberg R, Seiden DJ, Hull SG, Erman M, Schwartz H, Anderson C, Prosser W, Sanchez M, 
Chuang E, Roth T:  APD125, a Selective Serotonin 5-HT2A Receptor Inverse Agonist, Significantly 
Improves the Key Parameters of Sleep Maintenance in Patients with Primary Insomnia.  Sleep 31 
Abstract Supplement: A224, 2008. 

501. Mayleben D, Lankford A, Pitman V, Clark DJ, Werth J, Stern T, Roth T:  A Non-Interventional Study 
to Objectively Validate Non-Restorative Sleep as a Component of Insomnia Distinct from Difficulty 
Initiating or Maintaining Sleep. Sleep 31 Abstract Supplement: A230, 2008. 

502. Roth T, Durrence H, Gotfried M, Hull S, Corser B, Scharf M, Orr W, Buddharaju V, Schwartz H, 
Jochelson P: Efficacy and Safety of Doxepin 1 and 3 mg in a 3-Month Trial of Elderly Adults with 
Chronic Primary Insomnia. Sleep 31 Abstract Supplement: A230, 2008. 

503. Friedman NP, Roth T, Wright KP, Drake CL:  Sleep Reactivity to Stress and Insomnia: Genetic and 
Environmental Contributions. Sleep 31 Abstract Supplement: A231, 2008. 

504. Linn S, McClure TK, Monaghan K, Bluhm D, Roth T, Richardson G: Serotonin Transporter (5HTT) 
Gene Polymorphisms and Risk of Primary Insomnia. Sleep 31 Abstract Supplement: A233, 2008. 

505. Roth T, Krystal AD, Maguire Y, Singh N, Maytom M:  Pharmacokinetics of the Sublingual Zolipdem 
Tartrate 3.5 mg Lozenge Compared to the Oral Zolpidem Tartrate 10 mg Tablet. Sleep 31 Abstract 
Supplement: A235, 2008. 

506. Chhangani B, Roehrs T, Cruz N, Roth T:  Effects of Ethanol on Sleep in Insomniacs: An Analysis by 
Halves of the Night.  Sleep 31 Abstract Supplement: A246, 2008. 

507. Lankford A, Segal S, Borders J, Anderson D, Durrence H, Rogowski R, Ludington E, Roth T:  Efficacy 
and Safety of Doxepin 6 mg in a 4-Week Outpatient Trial of Elderly Adults With Primary Insomnia. 
Sleep 31 Abstract Supplement: A256, 2008. 

508. Lankford A, Krystal A, Durrence H, Jochelson P, Rogowski R, Kittrelle J, Roth T:  Doxepin 3 and 6 mg 
in a 35-Day Trial of Adults with Primary Insomnia: Effects Following Discontinuation. Sleep 31 
Abstract Supplement: A256, 2008. 

509. Krystal A, Lankford A, Durrence H, Jochelson P, Rogowski R, Kittrelle J, Roth T:  Efficacy of Doxepin 
3 and 6 mg on Early Morning Awakenings in Adults with Primary Insomnia. Sleep 31 Abstract 
Supplement: A257, 2008. 

510. Ancoli-Israel S, Krystal A, Durrence H, Jochelson P, Rogowski R, Roth T:  Consistency of Symptom 
Improvement in Elderly Adults with Chronic Insomnia Treated with Doxepin 1,3, and 6 mg.  Sleep 31 
Abstract Supplement: A257, 2008. 
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511. Stroe AF, Roth T, Jefferson C, Gajos K, Hudgel DW, Drake C:  Excessive Sleepiness Predicted by 
Specific Medical Disorders and Depression: A Population-Based Study. Sleep 31 Abstract 
Supplement: A298, 2008. 

512. Harris E, Roehrs T, Hyde M, Roth T: Pain Sensitivity in Sleepy Versus Alert Healthy Normals. Sleep 
31 Abstract Supplement: A300, 2008. 

513. Vernon MK, O’Quinn S, McQuarrie K, Norquist JM, Dinges D, Roth T, Herring W, Brodovicz K: 
Development of a Excessive Sleepiness Diary. Sleep 31 Abstract Supplement: A308, 2008. 

514. Fava M, Asnis G, Shrivastava R, Lydiard RB, Bastani B, Sheehan D, Roth T:  Improved Insomnia 
Symptoms and Daily Functioning in Patients with Comorbid Major Depressive Disorder and Insomnia 
Following Zolpidem Extended-Release 12.5 mg and Escitalopram Co-Treatment. Sleep 31 Abstract 
Supplement: A324, 2008. 

515. Sheehan D, Asnis G, Shrivastava R, Lydiard RB, Bastani B, Roth T, Fava M:  Zolpidem Extended-
Release 12.5 mg Co-Administered with Escitalopram Improves Insomnia Symptoms and Next-Day 
Functioning in Generalized Anxiety Disorder Comorbid with Chronic Insomnia. Sleep 31 Abstract 
Supplement: A325, 2008. 

516. Gumenyuk V, Spear L, Jefferson C, La-Rose C, Roth T, Korzyukov O, Drake C: Armodafinil 
Improves Brain Activity Related to Sensory Memory and Pre-Attentive Novelty Detection in Patients 
with Shift Work Disorder.  Sleep 32 Abstract Supplement: A5, 2009. 

517. Drake C, Gumenyuk V, Jefferson C, La-Rose C, Spear L, Kick A, Roth T: Armodafinil in Shift Work 
Disorder: Normalization of the MSLT.  Sleep 32 Abstract Supplement: A34, 2009. 

518. Randall S, Roehrs T, Maan R, Roth T:  Chronic Hypnotic Use: Risk of Rebound Insomnia.  Sleep 32 
Abstract Supplement: A34, 2009. 

519. Randall S, Roehrs T, Maan R, Roth T:  Chronic Hypnotic Use:  Its Abuse Liability.  Sleep 32 Abstract 
Supplement:  A34-A35, 2009. 

520. Diederichs C, Roehrs T, Hyde M, Greenwald M, Roth T:  Post Surgery Patient Controlled Analgesia 
in Smokers and Non Smokers.  Sleep 32 Abstract Supplement: A41-A42, 2009. 

521. Wright KP, Dinges DF, Roth T, Walsh JK, Czeisler CA:  Circadian Phase in Patients with Shift-Work 
Disorder (SWD): Influence on Nighttime Sleepiness, Performance and Daytime Sleep.  Sleep 32 
Abstract Supplement: A46, 2009. 

522. Zee P, Wang-Weigand S, Ogrinc F, Roth T:  The Use of Ramelteon to Advance Sleep Timing and 
Melatonin Phase in Delayed Sleep Phase Disorder.  Sleep 32 Abstract Supplement: A48-A49, 2009. 

523. Rosenberg R, Bogan RK, Yang R, Tiller J, Youakim JM, Roth T:  Sleep Characteristics in Subjects 
Recruited for a Jet Lag Study. Sleep 32 Abstract Supplement: A51, 2009. 

524. Bogan R, Tiller J, Yang R, Youakim J, Roth T:  Armodafinil for Excessive Sleepiness Associated with 
Jet Lag Disorder. Sleep 32 Abstract Supplement: A52, 2009. 

525. Hirshkowitz M, Lankford A, Roth T, Yang R, Rippon GA: Adjunctive Armodafinil Improves 
Wakefulness Throughout the Day in CPAP-Treated Patients With Excessive Sleepiness Associated 
with Obstructive Sleep Apnea.  Sleep 32 Abstract Supplement:  A194-A195, 2009. 
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526. Roth T, Harsh J, Walsh J, Rosenberg R, Yang R, Rippon G: Armodafinil Improves Wakefulness 
Throughout the Day in Patients with Excessive Sleepiness Associated with Narcolepsy. Sleep 32 
Abstract Supplement: A245, 2009. 

527. Richardson GS, Renier K, Kristin M, Shapiro L, Roth T:  CRH Type 1 Receptor (CRHR1) 
Polymorphisms and Risk for Primary Insomnia.  Sleep 32 Abstract Supplement: A253, 2009. 

528. Friedman NP, Roth T, Wright KP, Drake CL:  Genetic and Environmental Relations Between 
Insomnia and Intrusive Thinking: The Contribution of Sleep Reactivity to Stress.  Sleep 32 Abstract 
Supplement: A255, 2009. 

529. Kessler RC, Coulouvrat C, Hajak G, Roth T, Shillington AC, Walsh JK, Vita AJ: American Insomnia 
Survey: Methodology. Sleep 32 Abstract Supplement:   A265-A266, 2009. 

530. Morin C, Krystal A, McCall V, Schaefer K, Claus R, Wilson A, Friedman M, Roth T, Ancoli-Israel S:  A 
Responder Analysis Using the Insomnia Severity Index in Older Adults Treated for 12 Weeks with 
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Insomnia Following Long-Term Eszopiclone Treatment.  Sleep 32 Abstract Supplement:   A280-A281, 
2009. 
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Lozenge. Sleep 32 Abstract Supplement: A282, 2009. 

533. Rosenberg R, Roehrs T, Singh N, Steinberg F, Roth T:  Absence of Rebound Effects with Low-Dose 
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Population Controls. Sleep 32 Abstract Supplement: A283, 2009. 
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540. Drake C, Jefferson C, Kick A, Roth T:  The Effects of Caffeine Given 0, 3, or 6 Hours Before Bed on 
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541. Drake C, Gumenyuk V, Jefferson C, Kick A, Coaker M, Roth T:  Extending Time in Bed in Short 
Sleepers: Effects on Objective Sleep Parameters Measured in the Home.  Sleep 33 Abstract 
Supplement:  A113, 2010. 
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Reduces Pain Sensitivity.  Sleep 33 Abstract Supplement: A170-A171, 2010. 
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Insomnia:  Randomized, Controlled, Adaptive Crossover Polysomnography Study.  Sleep 33 Abstract 
Supplement:  A199, 2010. 
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555. Mamedov O, Roth T, Jefferson C, Drake C:  Cortisol Responsivity to a Cold Pressor Challenge in 
Insomniacs.  Sleep, 34, Abstract Supplement:  A170, 2011. 
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Sleep Maintenance and Early Morning Awakenings in Adult and Elderly Patients with Insomnia 
Treated with Doxepin 3 and 6 MG. Sleep, 34, Abstract Supplement:  A182, 2011. 

561. Randall S, Roehrs T, Harris E, Maan R, Roth T:  Individual Differences in the Likelihood of Rebound 
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Potential, and Rebound during PRN Treatment of Middle-of-the-Night Awakening with Zolpidem 
Tartrate Sublingual Tablet 3.5 MG.  Sleep Medicine 12, Suppl. 1, S58, 2011. 
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Power Spectral Profile of the Orexin Receptor Antagonist Suvorexant (MK-4305) in Patients with 
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584. Ivgy-May N, Roth T, Amari N, Pathiraja K, Walsh JK: Efficacy and Safety of Esmirtazapine in Non-
Elderly Adult Patients with Primary Insomnia: A 2-Week Outpatient Trial. Sleep, Volume 35, Abstract 
Supplement: A222-A223, 2012. 
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585. Ivgy-May N, Amari N, Pathiraja K, Rowe E, Roth T:  Efficacy and Safety of Esmirtazapine in a Six-
Week Sleep Laboratory in Patients with Primary Insomnia. Sleep, Volume 35, Abstract Supplement: 
A224, 2012. 
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588. Baleeiro T, Horoszok L, D’Aniello F, Staner L, Lindauer A, Santos B, Gropper S, Roth T, Guglietta A: 
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T, Michelson D, Herring WJ: Efficacy and Safety of Suvorexant, an Orexin Receptor Antagonist, in 
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598. Popat C, Parikh N, Bazan L, Roth T: Differences in Automated Computerized Scoring Versus Manual 
Scoring of Portable Ambulatory Sleep Studies.  Sleep, Volume 36, Abstract Supplement: A126, 2013. 
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599. Popat C, Bazan L, Drake C, Roth T:  Clinical and Demographic Characteristics of Patients with REM-
Specific and REM-Dominant Obstructive Sleep Apnea.  Sleep, Volume 36, Abstract Supplement: 
A171, 2013. 
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Blunted Cortisol Response to Stress.  Sleep, Volume 36, Abstract Supplement: A216, 2013. 
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612. Hull SG, Leibowitz MT, Furey SA, Jayawardena S, Roth T:  A Randomized, Double-Blind, Placebo-
Controlled, Multicenter, 28-Day, Polysomnographic Study of Gabapetin in Transient Insomnia 
Induced by Sleep Phase Advance. Sleep, Volume 36, Abstract Supplement: A221, 2013. 
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disturbances in two phenotypes of shift work disorder.  Sleep, Volume 37, Abstract Supplement: 
A468, 2014. 
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634. Roehrs T, Roth T.  Ethnicity and zolpidem sleep effects in insomnia.  Sleep, Volume 37, Abstract 
Supplement: A523, 2014. 

635. Roth T, Singh N, Waldron A, Moline M. Sex influence on sleep architecture following treatment of 
patients with middle-of-the-night insomnia with buffered sublingual zolpidem or placebo.  Sleep, 
Volume 37, Abstract Supplement: A524, 2014. 

636. Vargas I, Drake CL, Roth T, Friedman NP. Vulnerability to stress-related sleep disturbance and 
insomnia: investigating the link with comorbid depressive symptoms.  Sleep, Volume 37, Abstract 
Supplement: A528, 2014. 

637. Mengel HJ, Drake CL, Pillai V, Belcher R, Roth T.  Distribtuion and stability of insomnia phenotypes. 
Sleep, Volume 37, Abstract Supplement: A557, 2014. 

638. Verster JC, van de Loo AJ, Moline M, Roth T.  Next-morning driving performance after middle-of-the-
night administration of hypnotic drugs:  evidence from dutch on-road driving studies.  Sleep, Volume 
37, Abstract Supplement: A558, 2014. 

639. Levin AM, Howard R, Derringer JL, Mengel HJ, Datta I, Friedman NP, Roth T, Drake CL.  A multi-
phenotype genome-wide association study of insomnia-related sleep traits.  Sleep, Volume 37, 
Abstract Supplement: A568, 2014. 

640. Belcher R, Roth T, Drake CL, Mengel HJ, Bazan L, Gumenyuk V. Belcher R, Roth T, Drake CL, 
Mengel HJ, Gumenyuk V. Seperated insomnia severity index (ISI) distinguishes two phenotypes of 
shift work disorder.  Sleep, Volume 37, Abstract Supplement: A586, 2014. 
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641. Bogan RK, Roth T, Schwartz J, Miloslavsky M, Scharf M. Time to response with sodium oxybate for 
the treatment of excessive daytime sleepiness (EDS) and cataplexy in patients with narcolopsy. 
Sleep, Volume 37, Abstract Supplement: A667, 2014. 

642. Pillai V, Kalmbach D, Roth T, Drake CL.  A seven-day actigraphy based study of sleep disturbance in 
high trait ruminators. Sleep, Volume 37, Abstract Supplement: A771, 2014. 

643. Kalmbach DA, Roth T, Drake CL, Pillai V.  Different affect states target distinct actigraphy-based 
sleep parameters.  Sleep, Volume 37, Abstract Supplement: A815, 2014. 

644. Verster JC, Bervoets AC, de Klerk S, Vreman RA, Brookhuis KA, Roth T.  The impact of alcohol 
hangover and total sleep time on simulated highway driving.  Sleep, Volume 37, Abstract 
Supplement: A818, 2014. 

645. Drake CL, Belcher R, Roehrs TA, Koshorek GL, Roth T.  Nocturnal wakebout during predicts daytime 
sleepiness. Sleep, Volume 37, Abstract Supplement: A1028, 2014. 

646. Mamelak M, Swick T, Emsellem H, Montplaisir J, Lai C, Black J. A 12-week, open-label study 
evaluating sodium oxybate (SXB) in patients with narcolepsy. Ann Neurol. 2014;76(Suppl S18):in 
press. Abstract 350121. 

647. Verster JC, Roth T. Total sleep time, alcohol consumption, and the duration and severity of alcohol 
hangover. Journal of Psychopharmacology 2014, 28 (supplement to #8): A19. 

648. Gordon V C, Bradley P, Bazan L, Mordis C, Roth T, Roehrs TA. Pre Operative Stop Bang Screening 
Predicts Post Opertive Painand Opioid Use.Sleep Vlume 38, Abstract Supplement A172, 2015. 

649. Anderson JR, Fellman-Couture C, Koshorek G, Roehrs TA , Roth T, Arnedt JT, Drake CL, Efficacy of 
Cognitive Behavioral Therapy For Insomnia and Sleep Restriction Therapy for Post-Menopausal 
Insomnia and Comorbid Vasomotor Symptoms. Sleep Vlume 38, Abstract Supplement A230, 2015. 

650. Donners AAMT, Cheng P, Verster JC, Roth T, Drake CL, Pillai V, Ciesla JA. Nocturnal rumination as 
a mediator between sleep disturbance and negative affect. Sleep Medicine 2015, 16 (supplement 1): 
S247. 

651. Donners AAMT, Bury D, Fernstrand AM, Garssen J, Roth T, Verster JC. The association between 
insomnia and perceived health status. Sleep Medicine 2015, 16 (supplement 1): S191. 

652. Fernstrand, AM, Bury D, Garssen J, Roth T, Verster JC. Insomnia and the dietary intake of 
typotophan and niacin. Pharma Nutrition, 2015. 

653. Van de Loo AJAE, Bervoets AC, Mooren L, Garssen J, Roth T, Verster JC. The impact of having a 
15-minute break with and without consuming an energy drink on prolonged simulated highway 
driving. Sleep Medicine, 16 (supplement 1): S201, 2015 

654. Verster JC, Fernstrant AM, Bury D, Roth T, Garssen J. The association of sleep quality and insomnia 
with dietary intake of tryptophan and niacin. Sleep Medicine, 16 (supplement 1): S191, 2015. 

655. Van de Loo AJAE, Roth T, Verster JC. Lapses during on road driving: determining a cut-off value for 
clinically relevant driving impairment. European Neuropsychopharmacology, 25 (Supplement 2): 
S616-S617, 2015. 

656. Roehrs T, Koshorek G, Withrow D, Tancer M, Roth T. How representative are insomnia clinical trials? 
Sleep, Volume 39, Abstract Supplement: A198, 2016. 
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657. Pillai V, Tran KM, Roth T, Drake CL. Limitations of current diagnostic criteria for insomnia: a case for 
quantitative cut-offs. Sleep, Volume 39, Abstract Supplement: A198, 2016. 

658. Fellman-Couture C, Pillai V, Arnedt J, Anderson J, Moss K, Roth T, Drake C. Long term efficacy of 
cognitive behavior therapy for menopausal insomnia. Sleep, Volume 39, Abstract Supplement: A198, 
2016. 

659. Roehrs T, Koshorek G, Withrow D, Roth T. Cortisol and hyperarousal in insomnia. Sleep, Volume 39, 
Abstract Supplement: A201, 2016. 

660. Durrence H, Roth T, Tran KM, Singh M, Cheng P, Pillai V, Drake C. Arousability of insomnia patients 
and healthy volunteers is not impacted by the sleep-specific doses of doxepin (3mg and 6mg), but is 
impacted in healthy volunteers using zolpidem 10mg. Sleep, Volume 39, Abstract Supplement: A201, 
2016. 

661. Durrence H, Drake CL, Tran KM, Bazan L, Cheng P, Pillai V, Roth T. Double-blind, placebo-
controlled, 4-way crossover study comparing the effects of doxepin 6mg and zolpidem 10mg on gait, 
balance, and cognitive performance in healthy volunteers. Sleep, Volume 39, Abstract Supplement: 
A206, 2016. 

662. Verster JC, Bouwmeester NH, van de Loo AJ, Peters LV, Tiplady B, Alford C, Roth T. Meta-analysis 
on the next-morning effects of hypnotic drugs on psychomotor speed and motor control in healthy 
subjects. Sleep, Volume 39, Abstract Supplement: A210, 2016. 

663. Verster JC, Peters LV, van de Loo AJ, Bouwmeester NH, Tiplady B, Alford C, Roth T. Meta-analysis 
on the next-morning effects of hypnotic drugs on short- and long-term memory functioning in healthy 
adults and elderly. Sleep, Volume 39, Abstract Supplement: A210, 2016. 

664. Carr AN, Ramsey DL, Brum JM, Thomas P, Kappler G, Chan K, Koshorek G, Roth T. 
Diphenhydramine hcl improves both objective and subjective sleep parameters in an occasional 
sleeplessness population. Sleep, Volume 39, Abstract Supplement: A212, 2016. 

665. Withrow D, Koshorek G, Roth T, Roehrs T. At-home actigraphy vs. in-laboratory PSG in insomnia. 
Sleep, Volume 40, Abstract Supplement: A122, 2017. 

666. Koshorek G, Withrow D, Roth T, Roehrs T. Actigraphy in insomnia with and without event-marking. 
Sleep, Volume 40, Abstract Supplement: A122, 2017. 

667. Drake C, Cheng P, Luik A, Peterson E, Joseph C, Tallent G, Tran K, Ahmedani B, Roehrs T, Roth T. 
Preliminary data for the sleep to prevent evolving affective disorders (SPREAD) trial. Sleep, Volume 
40, Abstract Supplement: A131, 2017. 

668. Hyde-Nolan ME, Arnedt JT, Cheng P, Fellman-Couture C,Tallent G, Kalmbach D, Singh M, Roth T, 
Drake CL. Efficacy of behavioral insomnia treatment on post-menopausal quality of life. Sleep, 
Volume 40, Abstract Supplement: A133, 2017. 

669. Roth T, Mayleben D, Feldman N, Lankford A, Grant T, Nofzinger E. A novel forehead temperature 
regulating device for insomnia: A randomized clinical trial. Volume 40, Abstract Supplement: A142, 
2017. 

670. Verster J, van de Loo AJ, Roehrs T, Roth T. Are clinical trial participants representative for patients 
with insomnia? Volume 40, Abstract Supplement: A148, 2017. 
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671. Van de Loo AJ, Mackus M, Knipping K, Kraneveld AD, Garssen J, Roth T, Verster JC. Cytokines, 
sleep and daytime sleepiness. Volume 40, Abstract Supplement: A291, 2017. 

672. Cheng P, Fellman-Couture C, Ahmedani B, Tallent G, Arnedt J, Roehrs T, Roth T, Drake C. CBT-I for 
menopause related insomnia also reduces depression severity. Volume 40, Abstract Supplement: 
A405, 2017. 
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Swick, TJ, Chisholm, R.: Bilateral Rhythmic Synchronous Movements of the Lower 
Extremities in Sleep - A Form of Epilepsy?  International Conference on Sleep in the 
Diseased Brain - Current Opinion in Neurology. 1994 

Swick, TJ. The Neurology of Sleep. In Neurologic Clinics, Vol 23, ed. Fayle, RW. 
Saunders, Philadelphia, 967-989, 2005 

Xyrem International Study Group. Further evidence supporting the use of sodium 
oxybate for the treatment of cataplexy: a double-blind, placebo-controlled study in 28 
patients. Sleep Medicine, 2005; 6 (5): 415-421 

Xyrem International Study Group. A double-blind, placebo-controlled study 
demonstrates sodium oxybate is effective for the treatment of excessive daytime 
sleepiness in narcolepsy. J Clin Sleep Med 2005; 1(4): 391-397 

Kushida CA, Littner MR, Hirshkowitz M, Morgenthaler TI, Alessi CA, Bailey D, 
Boehlecke B, Brown TM, Coleman J, Friedman L, Kapen S, Kapur VK, Kramer M, 
Lee-Chiong T, Owens J, Pancer JP, Swick TJ, Wise MS. Practice Parameters for 
the Use of Continuous and Bilevel Positive Airway Pressure Devices to Treat Adult 
Patients With Sleep-Related Breathing Disorders. Sleep. 2006; 29(3): 375-380 

Morgenthaler TI, Kapen S, Lee-Chiong t, Alessi C, Boehlecke B, Brown T, Coleman J, 
Friedman L, Kapur V, Owens J, Pancer J, Swick T. Practice Parameters for the 
Medical Therapy of Obstructive Sleep Apnea. Sleep. 2006; 29(8): 1031-1035 

Swick T. The Nightly Administration of Sodium Oxybate Is Associated with Significant 
Improvements in Nocturnal Sleep Quality, Pain and Fatigue in Patients with 
Fibromyalgia. Abstract/Poster presentation, 58th American Academy of Neurology 
Meeting, April 2006, San Diego, CA 

Morgenthaler TI, Kapur VK, Brown T, Swick TJ, Alessi C, Aurora N, Boehlecke B, 
Chesson AL, Friedman L, Maganti R, Owens J, Pancer J, Zak R. Practice 
Parameters for the Treatment of Narcolepsy and Other Hypersomnias of Central 
Origin. Sleep. 2007; 30(12): 1705-1711 

Morgenthaler TI, Aurora N, Brown T, Zak R, Alessi C, Boehlecke B, Chesson AL, 
Friedman L, Kapur V, Maganti R, Owens J, Pancer J, Swick TJ. Practice Parameters 
for the Use of Autotitrating Continuous Positive Airway Pressure Devices for Titrating 
Pressures and Treating Adult Patients with Obstructive Sleep Apnea Syndrome: An 
Update for 2007. Sleep. 2008; 31 (1): 141-147 

Ondo WG, Perkins T, Swick T, Hull KL, Jimenez JE, Garris TS, Pardi D. Sodium 
Oxybate for Excessive Daytime Sleepiness in Parkinson Disease. Arch Neur. 2008; 
65(10); 1337-1340 

Swick TJ, Alvarez-Horine S, Zheng Y, Guinta D, Inhaber N, Holman, A, Smith TR, 
Russell IJ. Impaired Sleep and Daytime Functioning at Baseline in Subjects with 
Fibromyalgia: A 14-Week Randomized, Double-Blind, Placebo Controlled Trial of 
Sodium Oxybate (Abstract). Sleep. 2009; 32; A330 

Swick TJ, Alvarez-Horine S, Zheng Y, Rothman J., Inhaber N, Holman A, Smith TR, 
Russell IJ. Sodium Oxybate Improves Pain, Fatigue, and Sleep in Fibromyalgia: 
Results from a 14-week Randomized, Double-Blind, Placebo Controlled Trial 
(Abstract). Sleep. 2009; 32; A321 
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Wang YG, Swick TJ, Carter LP, Thorpy MJ, Benowitz NL. Safety overview of 
postmarketing and clinical experience of sodium oxybate (Xyrem®): abuse, misuse, 
dependence, and diversion. J Clin Sleep Med 2009; 5(4): 365-371 

Russell JI, Holman AJ, Swick TJ, Alvarez-Horine S, Wang YG, Guinta; Sodium 
Oxybate reduces pain, fatigue, and sleep disturbance and improves functionality in 
fibromyalgia: results from a 14-week, randomized, double-blind, placebo-controlled 
study. Pain. 2011; 152(5): 1007-1017 

Swick TJ. The Neurology of Sleep. In Sleep Medicine Clinics, Vol 6, No. 1, ed. 
Strickgold, R. Saunders, Philadelphia, 1-14, 2011 

Swick TJ. Sodium Oxybate: a potential new pharmacological option for the treatment of 
fibromyalgia syndrome. Ther Adv Musculoskel Dis. 2011; 3(4): 167-178 

Swick TJ. The Neurology of Sleep-2012. In Sleep Medicine Clinics, Vol 7, No. 3, ed. 
Strickgold, R. Saunders, Philadelphia, 399-415, 2012 

Swick TJ. Parkinson’s disease and sleep/wake disturbances. Parkinson’s Dis 
2012:205471 

Roth, T, Dauvilliers, Y, Mignot, M, Montplaisir, J, Paul, J, Swick, T, Zee, P. Disrupted 
nighttime sleep in narcolepsy. J Clin Slp Med 2013; 9(9): 955-965 

Swick TJ, Friedman JH, Chaudhuri KR, Surmann E, Boroojerdi B, Moran K, Ghys L, 
Trenkwalder, C. Associations between Severity of Motor Function and Nonmotor 
Symptoms in Parkinson’s disease: A Post Hoc Analysis of the RECOVER study. Eur 
Neuro. 2014; 71:140-147. 

Swick TJ, Sliman JA, Dressman MA, Xiao C, Licamele L, Baroldi P, Polymeropoulos 
MH. Tasimelteon, a dual melatonin agonist for the treatment of Non-24 Hour Disorder: 
Pooled safety analysis in placebo controlled randomized trials. (Abstract) American 
Psychiatric Association, New York, New York 2014. 

Black J, Swick T, Feldman N, Doekel Jr. R, Khayrallah M, Bream G, Ruoff, C. Efficacy 
and Safety of Oral ADX-N05 for the Treatment of Excessive Daytime 
Sleepiness in Adults with Narcolepsy: Results of a Randomized, Double-Blind, 
Placebo-Controlled Trial. (Abstract) APSS [Sleep] (2014) Minneapolis, MN. 

Lee DO, Swick T, Poxceta S, Jaros M, Kim R, Shang G. Sleep Pain, and International 
Restless Legs Scale Outcomes as Predictors of Response on the Patient-Rated 
Clinical Global Impression-Improvement Scale In Patients with Moderate-to-Severe 
Primary RLS Treated with Gabapentin Enacarbil: Pooled Analyses from 2 Randomized 
Trials. (Abstract) APSS [Sleep] (2014) Minneapolis, MN. 

Mamelak M, Swick T, Emsellem H, Montplaisir J, Lai C, Black J. A 12-week open label, 
multicenter study evaluating the safety of sodium oxybate (SXB) in patients with 
narcolepsy. (Abstract) APSS [Sleep] (2014) Minneapolis, MN. 

Bogan R, Swick T, Mamelak M, Ristanovic R, Lai C, Black J, Villa K, Montplaisir J. 
Evaluation of Quality-of-Life in Patients with Narcolepsy Treated with Sodium Oxybate: 
Use of the 36-Item Short-Form Health Survey in a Clinical Trial. (Abstract) APSS 
[Sleep], Seattle, WA, 2015. 

Todd J. Swick, M.D. Page 5 of 17 



                                                                                                                                

         
      

          
 

              
        

     
       
  

 
         

      
 

       
       

 
         

        
     

 
 
 

     
    
      
 
   
    
      
 
    
   
      
 
   
    
     
 
      
     
    
 
  
       
      
 
   
      
       
    
 
    
  
        
 

Black J, Bassetti C, Bogan R, Lai C, Swick T. Sodium Oxybate Treatment in Patients 
with Narcolepsy Stratified by the Presence of Cataplexy: Retrospective Subgroup 
Analysis of a Randomized Clinical Trial. (Abstract) APSS, [Sleep] Seattle, WA, 2015. 

Black J, Swick T, Feldman NT, Doekel R, Khayrallah M, Bream G, Ruoff R. Efficacy 
and Safety of Oral JZP-110 for the tteatment of Excessive Daytime Sleepiness in 
Adults with Narcolepsy: Results of a Phase 2b, Randomized, Double-Blind, Placebo-
Controlled Trial. (Abstract) Canadian Sleep Society Conference, Toronto, Canada, 
September 2015. 

Swick, TJ. Treatment paradigms for cataplexy in narcolepsy: past, present and future. 
Nature and Sci of Sleep. 2015, 7:159-169. 

Scrima L and Swick T. Narcolepsy. In: Synposis of Sleep Medicine. Pandi-Perumal SR 
Editor, CRC Informa Press, London, Chaper 7, 2016 (In Press). 

Swick TJ and Ondo, WG. Sleep in Parkinson’s Disease. In: Dopamine and Sleep: 
Molecular, Functional and Clinical Aspects. Monti JM, Pandi-Perumal SR and 
Chokroverty S; Editors; Elsevier, Philadelphia, 2016 (In Press). 

INVITED LECTURES: Introduction to Sleep Disorders 
Sam Houston Memorial Hospital 
General Staff Meeting, February 1983 

Sleep Apnea Syndrome 
Department of Anesthesia Grand Rounds 
Baylor College of Medicine, January 1984 

Clinical Sleep Disorders 
Memorial Northwest Hospital 
CME Luncheon Lecture Series, August 1985 

Pain Mechanisms and Management 
Spring Branch Memorial Hospital 
Medical Education Lecture, May 1986 

Magnetic Resonance Imaging - Principles and Applications 
Western Branch - Harris County Medical Society 
Program director, October 1986 

Sleep Disorders Medicine 
La Universidad Autonomia de Guadalajara School of Medicine, 
Continuing Medical Education. Jalisco, Mexico, August 1987 

Osler Institute 
Neurology - Neurosurgery Board Review Course 
Faculty - Neurological Aspects of Sleep Disorders 
Houston Texas, March 1991 

Mind Matters Seminars 
Sleep Disorders 
Houston, San Antonio, Galveston, Texas May 1992 
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Bilateral Rhythmic Synchronous Movements of the Lower Extremities in Sleep - A 
Form of Epilepsy? 
International Conference on Sleep in the Diseased Brain 
Jerusalem, Israel, March 13-18, 1994 

Sleep Disorders in Critical Care Settings 
Houston Critical Care Conference 
Houston, Texas, November 2000 

Narcolepsy – Into the New Millenium 
Grand Rounds, Department of Neurology UT School of Medicine, 
Houston, Texas, November 2000 

Sleep Disorder for Neurologists 
Department of Neurology, University of Texas School of Medicine-
Houston, Texas, Spring 2001 

Movement Disorders in Sleep 
The Southern Sleep Society Annual Meeting, March 2001 

Degenerative Neurologic Diseases and Sleep 
The Southern Sleep Society, March 2003 

The Physiologic Consequences of Snoring and Sleep Apnea 
Houston Critical Care Conference, November 2003 

New Advancements in Narcolepsy 
Grand Rounds, Scott and White Clinic, Temple, Texas 
Texas A&M University School of Medicine, November 2003 

A Problem Based Sleep Medicine Course for the Primary Care Practitioner, 
Co-Director: The Houston Sleep Consortium, September 2004 

Efficacy of Sodium Oxybate for the Treatment of Excessive Sleepiness in Patients with 
Narcolepsy. Investigator Meeting, Jazz Pharmaceuticals, January 2006 

The Neurology of Sleep: Advances in Neurology 
Methodist Neurological Institute, January 2006 

A Problem Based Sleep Medicine Course for the Primary Care Practitioner, Second 
Annual Course, 
Co-Director: The Houston Sleep Consortium, February 2006. 

Sleep and the Law: “But Officer I Was Asleep!” 
Association of Professional Sleep Societies, Annual Meeting, June 2007 

Advances in Understanding and Treatment of Narcolepsy 
Methodist Neurological Institute 3rd Annual Advances in Neurology, September 2007 

A Problem Based Sleep Medicine Course for the Primary Care Practitioner, 
Pain and Sleep: A Bi-Directional Relationship 
The Houston Sleep Education Consortium, February 2008 
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Clinical Experience with Sodium Oxybate in Narcolepsy and Fibromyalgia: Clinical 
Trials and Clinical Practice Perspectives. 
Investigator Meeting, Jazz Pharmaceuticals, March 2008 

Problem based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing 
a Differentioal Diagnosis and Treatment Plan, Chronic Pain and Sleep Disorders. 
The Houston Sleep Education Consortium, March 2009 

Problem Based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing 
a Differential Diagnosis and Treatment Plan 
The Houston Sleep Education Consortium, February 2010 

Problem Based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing 
a Differential Diagnosis and Treatment Plan 
The Houston Sleep Education Consortium, February 2011 

Parasomnias: Things that Go Bump In The Night. Texas Medical Association Annual 
Meeting; Section on Psychiatry, June 2011. 

National Experts Panel on Narcolepsy. Disturbed Nocturnal Sleep; Jazz 
Pharmaceuticals, Minneapolis, MN, June 2011. 

Excessive Somnolence and Excessive Quantity of Sleep: Prevalence, Comorbidity and 
Mortality. Patients with Hypersomnia in a Dedicated Sleep Practice. Stanford Sleep 
Epidemology Research Center. April 2012. 

Problem Based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing 
a Differential Diagnosis and Treatment Plan 
The Houston Sleep Education Consortium, February 2012 

Physician Fatigue. Physician Health and Rehabilitation Training Session and Retreat, 
Texas Medical Association Committee on Physician Health and Rehabilitation Annual 
Retreat 2012, Moody Gardens, Galveston, Texas Feb 2012. 

Basics of Narcolepsy. National Narcolepsy Network Annual Conference, October 2012, 
Cleveland, OH. 

Comorbidity of Sleep Disorders and Mortality: Excessive Sleepiness & 
Hypersomnolence Issues. Comorbidities of Hypersomnolence: Chicken or Egg? 
Stanford Sleep Epidemiology Research Center. August 2013. 

Advancements in Narcolepsy: Pathophysiology and Etiology. National Narcolepsy 
Network Annual Conference, October 2013, Atlanta, GA. 

Problem Based Sleep Medicine Course to Enhance Your Clinical Practice: Establishing 
a Differential Diagnosis and Treatment Plan. 
The Houston Sleep Education Consortium, 10th Annual Course, January 2014 

Sleep Medicine Lecture Series-Introduction to clinical sleep medicine, neuroanatomy, 
physiology, pathophysiology and treatment. Houston Methodist Hospital, Department 
of Neurology, Houston, TX 2014-2015. 

Sleep and Pain: A Bi-Directional Relationship. American Sleep and Breathing 
Academy, Annual Meeting, Scottsdale, AZ, May 2014. 
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Clinical Decision-Making in Narcolepsy Management; State-of-the Art. APSS National 
Meeting, Minneapolis, MN, June 2014. 

Unmasking Narcolepsy: Diagnostic and Therapeutic Strategies. American Association 
of Sleep Technologists Fall Course, Darien, IL September 19, 2014. 

Keynote Address, “Narcolepsy 101”. National Narcolepsy Network Annual Conference, 
October 2014, Denver, CO. 

Invited Sleep Specialist-The Whitney Reyolds Show, PBS; Chicago, IL concerning 
sleep apnea, drugs and athletics, November 2014. 

American Association for Respiratory Care, National Meeting: The role of the 
RRT/CRT/RPSGT/RST in the Changing Health Care Environment, Las Vegas, NV, 
December 2014. 

The Orexin System, Texas Neurologic Society, Fort Worth, Texas, February 2015. 

2015-Narcolepsy and Central Hypersomnias (Past, Present nd Future). The Houston 
Sleep Education Consortium-Problem Based Sleep Medicine Course. Houston, Texas 
March 2015. 

Narcolepsy Case Studies and PSG/MSLT Evaluation of Excessive Daytime 
Hypersomnolence. American Association of Sleep Technologists Annual National 
Meeting, Seattle, WA, June 7, 2015. 

Diabetes and Metabolic Dysfunction and their relationship to sleep disorders. Board of 
Registered Sleep Technologists, Annual Meeting, Dallas, Texas, September 19, 2015. 

Update on medical therapy for narcolepsy. National Narcolepsy Network Annual 
Conference, Denver, CO; October 10, 2015. 

Practical Insights in Sleep Medicine: Advancing the Clinical Approach to Recognizing, 
Diagnosing, and Managing Excessive Daytimne Sleepiness and/or Cataplexy in 
Narcolepsy. Live, National Closed Circuit Tevelesion Presentation, New York City, NY, 
October 2015. 

Sleep Medicine and the Training of Sleep Specialists in the USA. 
Neurology/Psychology Chinese Sleep Disorders Assocition Meeting, Beijing, China 
November 2015. 

Elements of a Comprehensive Sleep Disorders Center, Sino-American Private Sleep 
Center Seminar, Beijing, China, November 2015. 

Sleep Medicine Lecture Series-Introduction to Clinical Sleep Medicine, neuroanatomy, 
physiology, pathophysiology and treatment. Houston Methodist Hospital-Neurological 
Institute, Department of Neurology, Houston, TX 2015-2016. 

HOSPITAL STAFF APPOINTMENTS: 

Memorial Hermann-Memorial City Medical Center 
Houston, Texas 77024 Courtesy Staff 

North Cypress Medical Center 
Cypress, Texas 77429 Active Staff 
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