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Objective

® To explore associations between improvements in daytime and
nighttime symptoms and quality of life (QoL) among LYRICAL
participants with idiopathic hypersomnia taking low-sodium oxybate
(LXB)

Conclusions

e |Improvements in refreshing nighttime sleep, and separately, daytime
sleepiness, were linked to improvements in broader patient-reported
outcomes, including cognitive functioning, work productivity, and QoL,
over the study period in participants with idiopathic hypersomnia
taking LXB

Limitations include the lack of a comparator group, potential selection
and recall bias (participants had been taking LXB for 212 weeks at
enrollment), and small sample sizes for some analyses

Survey and qualitative insights from the LYRICAL study highlight the
importance of addressing the 24-hour symptom burden of idiopathic
hypersomnia with LXB and how restorative sleep and improving
daytime sleepiness may translate to measurable real-world gains
across a spectrum of function and QoL outcomes

References: 1. Xywav® (calcium, magnesium, potassium, and sodium oxybates) oral solution, ClllI [prescribing information]. Palo Alto,
CA: Jazz Pharmaceuticals, Inc. 2. Cohen J. Statistical power analysis for the behavioral sciences. Hillsdale, NJ: Lawrence Erlbaum;
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2019;92(15).e1754-e1762. 8. PROMIS Cognitive Function Scoring Manual. 2022. Available at: https://www.healthmeasures.net/images/
PROMIS/manuals/Scoring_Manual _Only/PROMIS _Cognitive_Function_Scoring_Manual _03June2022.pdf.
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Introduction

e |ow-sodium oxybate (LXB; Xywav®) is approved by the US Food and Drug Administration for the treatment
of excessive daytime sleepiness or cataplexy in patients 7 years of age or older with narcolepsy and for the
treatment of idiopathic hypersomnia in adults’

e The LYRICAL (Longitudinal mixed methods studY of Real-world patterns of use, effectiveness, and treatment
satisfaction in adults with lIdiopathic hypersomnia and narColepsy tAking Low-sodium oxybate) study was
conducted to better understand the real-world experience of adults with narcolepsy or idiopathic hypersomnia
taking LXB treatment

— This poster reports associations between nighttime and daytime symptoms and quality-of-life (QoL)
outcomes for participants with idiopathic hypersomnia; results for the narcolepsy cohort are presented in
Poster 534

— Relatedly, Posters 359 and 360 describe participant-reported effectiveness and treatment satisfaction in
narcolepsy and idiopathic hypersomnia, respectively; individualized dosing with LXB for participants with
narcolepsy and idiopathic hypersomnia are explored in Posters 362 and 361, respectively

Methods

This longitudinal, mixed-methods study gathered quantitative (survey) and qualitative (interview) data from participants currently taking e (Correlation coefficients (r) were used to quantify associations at enroliment between

LXB at enroliment and over the 24-week study period

Figure 1. LYRICAL Study Design

Screening Form Enroliment

Week 24

4 Patient Global Impression of Change (PGI-C) items since starting LXB and PROs
assessing symptoms (ldiopathic Hypersomnia Severity Scale [IHSS]; Sleep Inertia

Questionnaire [SIQ]), work productivity (Work Productivity and Activity Impairment [WPAI)),

cognitive function (PROMIS-Cognitive Function [CF]-Short Form [SF]-8a), sleep-related
QoL (10-item Functional Outcomes of Sleep Questionnaire [FOSQ-10]), depression
(9-item Patient Health Questionnaire [PHQ-9]), and treatment satisfaction (9-item

d Inclusion and exclusion criteria? Standardized PRO instruments and de novo items Standardized PRO instruments and de novo items

Oo-0

Qualitative interviews

aParticipants were eligible if they were 218 years of age at the time the screening form was completed; a US resident; diagnosed with narcolepsy or idiopathic hypersomnia; prescribed and currently taking LXB for narcolepsy or

idiopathic hypersomnia; and had been taking LXB for 212 weeks prior to completing the screening form. All participants provided written or electronic informed consent.
PRO, patient-reported outcome.

Standardized PRO instruments and de novo items

Qualitative interviews

Treatment Satisfaction Questionnaire for Medication [TSQM-9])

e Correlations were calculated between categorical improvements in Patient Global Impression
of Severity (PGI-S) items from enroliment to weeks 12 and 24 and changes in PRO scores

over the same time period

e Measurable improvements in PRO scores at weeks 12 and 24 (defined as >0.5 SD improvement
from enrollment score) were assessed alongside PGI-S category improvements at weeks 12

and 24

Online surveys were conducted via an IQVIA-hosted platform between March 2024 and August 2025 and comprised standardized

patient-reported outcome (PRO) instruments and de novo items; surveys were administered at enrollment, week 12, and week 24
Virtual 45-minute interviews were conducted using semi-structured discussion guides with a subset of participants at enroliment (n=13)

and week 24 (n=12)

— Interviews were audio-recorded, transcribed, and coded and analyzed using MAXQDA (VERBI Software, 2021) and Microsoft Excel

Results

Figure 2. Characteristics of Participants With Idiopathic Hypersomnia
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LXB, low sodium oxybate; SD, standard deviation.

¢ Among 40 participants with idiopathic hypersomnia who completed the enrollment survey, the mean
age (SD) was 32.7 (8.0) years

e The majority of participants were female (72.5%) and White (62.5%)
e Mean (SD) duration of LXB treatment at enroliment was 83.2 (65.9) weeks or approximately 19 months
e Additional participant characteristics are reported in the Supplement, accessed via the QR code

Figure 3. Associations Between PGI-C Improvements and Better PRO Scores at Enroliment

A) Improvements in Daytime Sleepiness and Feeling Refreshed After Nighttime Sleep Were

Consistently Associated with Better Scores on Multiple PROs
PGI-S Enrollment |r|

Very strong Weak Idiopathic Daytime Nighttime Feeling
Strong Minimal Hypersomnia Sleepiness Sleep Refreshed After
Moderate Symptoms Quality Nighttime Sleep

ESS Total Score
Symptoms  |HSS Total Score
S1Q Total Score
Overall QoL PGI-C
FOSQ-10 Total Score
QoL FOSQ-10 Social Outcomes subscale
FOSQ-10 Activity Level subscale
FOSQ-10 Vigilance subscale 0.022 0.298 0.075 0.250
PHQ-9 Total Score
PROMIS-CF-SF-8a T-scores
FOSQ-10 General Productivity subscale
FOSQ-10 item: Remembering things
FOSQ-10 item: Concentrating
o IHSS item: Hypersomnia interferes with your intellectual functioning
Cognition  g|q jtem: Have difficulty concentrating
SIQ item: Find that you think more slowly
SIQ item: Find that you react more slowly
SIQ item: Find that you make more mistakes/errors
SIQ item: Have difficulty getting your thoughts together
Absenteeism

Work :
Impacts Presenteeism
(WPAI) Overall Work Productivity Loss

Activity Impairment
Treatment Global Satisfaction
Satisfaction Effectiveness
(TSQM-9) Convenience

B) Greater Improvements in Feeling Refreshed After Nighttime Sleep Were Associated With Higher
Treatment Satisfaction, QoL, and Work Productivity, and Fewer Sleep Inertia Symptoms
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C) Greater Improvements in Daytime Sleepiness Were Associated With Higher Treatment Satisfaction,
QoL, and Cognitive Function, and Less Severe Idiopathic Hypersomnia Symptoms
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aTSQM-9 scores range from 0 to 100, with higher scores indicating greater treatment satisfaction.® "(FOSQ-10 total scores range from 5 to 20, with higher scores indicating less impact of daytime
sleepiness on activities of daily living.* ‘WPAI outcomes are expressed as impairment percentages (range 0 to 100), with higher numbers indicating greater impairment and less productivity.®

4SIQ scores range from 21 to 105, with higher scores indicating greater frequency or severity of sleep inertia symptoms.® ¢IHSS scores range from 0 to 50, with higher scores indicating more
severe idiopathic hypersomnia symptoms.” PROMIS-CF-SF-8a T-scores range from 22.41 to 63.48, with higher scores indicating better cognitive function.®

ESS, Epworth Sleepiness Scale; FOSQ-10, 10-item Functional Outcomes of Sleep Questionnaire; IHSS, Idiopathic Hypersomnia Severity Scale; PGI-C, Patient Global Impression of Change;
PHQ-9, 9-item Patient Health Questionnaire; PRO, patient-reported outcome; PROMIS-CF-SF-8a, Patient Reported Outcome Measurement Information System—Cognitive Function—Short
Form—8a; QoL, quality of life; SIQ, Sleep Inertia Questionnaire; TSQM-9, 9-item Treatment Satisfaction Questionnaire for Medication; WPAI, Work Productivity and Activity Impairment.

e PGI-C improvement in feeling refreshed after nighttime sleep was very strongly correlated with improved
overall QoL and less sleep inertia, strongly correlated with higher treatment satisfaction, and moderately
correlated with less work absenteeism

e PGI-C improvement in daytime sleepiness was very strongly correlated with higher treatment satisfaction
and lower idiopathic hypersomnia symptom severity, and strongly correlated with fewer sleep-related QoL
impacts and greater cognitive function

e Polyserial (continuous data) and polychoric (ordinal items) correlations were calculated;
thresholds for correlation strength were based on Cohen’s cutoffs?

— Minimal: |r] < 0.2 — Moderate: 0.3 <|r| <04
— Weak: 0.2<|r| <0.3 — Strong: 0.4 <|r|<0.6

— Very strong: |r| > 0.6

Figure 4. Category Improvements in PGI-S Daytime Sleepiness at Weeks 12 and 24
Were Associated With Score Improvements Across Multiple PROs

PGI-S at Weeks 12 and 24: |r|

Very strong Weak Idiopathic Daytime Nighttime Feeling
Strong Minimal Hypersomnia Sleepiness Sleep Refreshed After
Moderate Symptoms Quality  Nighttime Sleep
ESS Total Score 0.265 0.010 0.032
Symptoms  |HSS Total Score
SIQ Total Score
Overall QoL PGI-S 0.208 0.238 0.151
FOSQ-10 Total Score 0.067 0.219
QoL FOSQ-10 Social Outcomes subscale 0.233 0.201 0.151 0.106

FOSQ-10 Activity Level subscale
FOSQ-10 Vigilance subscale

PHQ-9 Total Score

PROMIS-CF-SF-8a T-scores

FOSQ-10 General Productivity subscale
FOSQ-10 item: Remembering things
FOSQ-10 item: Concentrating

- IHSS item: Hypersomnia interferes with your intellectual functioning 0.196

Cognition  g|q jtem: Have difficulty concentrating 0.049

SIQ item: Find that you think more slowly 0.133 0.128 0.153 0.003

SIQ item: Find that you react more slowly 0.229 0.221 0.178

SIQ item: Find that you make more mistakes/errors 0.293 0.226 0.148 0.124

SIQ item: Have difficulty getting your thoughts together 0.099

Absenteeism 0.176

m(:or:cts Presenteeism 0.175

(WPAI) Overall Work Productivity Loss 0.054

Activity Impairment 0.263

Treatment Global Satisfaction 0.256 0.026 0.195
Satisfaction Effectiveness 0.138 0.252 0.055

(TSQM-9) Convenience 0.038 0.153 0.013 0.175

ESS, Epworth Sleepiness Scale; FOSQ-10, 10-item Functional Outcomes of Sleep Questionnaire; IHSS, Idiopathic Hypersomnia Severity Scale; PGI-S, Patient Global Impression of
Severity; PHQ-9, 9-item Patient Health Questionnaire; PRO, patient-reported outcome; PROMIS-CF-SF-8a, Patient Reported Outcome Measurement Information System—Cognitive
Function—Short Form—8a; QoL, quality of life; SIQ, Sleep Inertia Questionnaire; TSQM-9, 9-item Treatment Satisfaction Questionnaire for Medication; WPAI, Work Productivity and Activity
Impairment.

e PGI-S improvements in daytime sleepiness from enroliment to weeks 12 and 24 were very strongly
correlated with improvements in idiopathic hypersomnia symptom severity, and strongly correlated with
improvements in depression, cognitive function, and work and activity impacts; weaker correlations for
nighttime sleep quality and feeling refreshed after nighttime sleep may reflect limited variability over time
among participants already taking LXB for a prolonged period

Figure 5. Category Improvements in PGI-S Daytime Sleepiness at Weeks 12 and 24
Were Associated With Measurable Improvements in Depression, Symptoms, and
Cognitive Function
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aSample sizes are reported for the number of follow-up PGI-S assessments, not the number of participants.
IHSS, Idiopathic Hypersomnia Severity Scale; PGI-S, Patient Global Impression of Severity; PHQ-9, 9-item Patient Health Questionnaire; PROMIS-CF-SF-8a, Patient Reported Outcome
Measurement Information System—Cognitive Function—Short Form—8a.

Assessments With Measurable Improvement
at Weeks 12 or 24, %

e Assessments reporting PGI-S category improvements in daytime sleepiness from enrollment to weeks 12
and 24 were more likely to show measurable improvements in outcomes including depression, idiopathic
hypersomnia symptom severity, and cognitive function

Figure 6. Interview Participants Linked Nighttime Sleep Quality Improvements With
Reduced Daytime Sleepiness and Fatigue, and Improved Morning Functioning

“My physical body feels the best
the first thing in the morning, and
So the fact that | am able to get
out of bed, not have sleep
inertia, get a few things done
before the physical ailments start
to supersede everything else, that
at least, again, allows kind of
functionality right now and why
our dishes aren’t just completely

“I feel like my sleep is 10 out
of 10. Every morning | wake
up, | can get right out of bed,
get moving. I don’t feel tired
at all in the morning. | don’t
feel tired when I’m driving in
the morning. | don’t have any
like hungover feelings or
dizziness or nausea. | don't
have any side effects in the

piled up in the sink every day.” morning.”
(CID020, IH, week 24)

(CID037, IH, week 24)

“The big things for me is that |
know that I will sleep through
the night basically. | know that

| will be able to wake up in the
morning at roughly 8, 8.5 hours,
and that sense of security | think
just is really helpful. Yeah, it is

restful sleep.”
(CID008, IH, enrollment)

“Exercise is another thing. It was really difficult to
have the energy to do that ... on workdays
before [LXB], but now I do some exercise
every single day and often, many miles.

A few miles of running or several miles of hiking.”

(CID0O05, IH, week 24)

IH, idiopathic hypersomnia; LXB, low-sodium oxybate.
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Supplemental Results

Supplemental Table S1. Additional Participant Characteristics

Participants With Idiopathic Hypersomnia
Characteristic (N=40)

_ _ _ Median (range) 30.5 (21-53)
Better Quality of Life In Goncer n 4
Female 29 (72.5)
u | u - Male 11 (27-5)
Idlopathlc Hypersomnla- Race,n(%)
- - White 25 (62.5)
F I n d I n g s F ro m LY RI CA L Black or African American 9 (22.5)
Prefer not to answer 2 (5.0)
Caroleen Drachenberg, PhD, MSPH'; Meagan Farrell, PhD?; Diher . . 209
) ) i American Indian or Alaska Native 1(2.9)
Jennifer D’Souza, PhD, MPH?; Emily Kim, MPH?; Chloe Hayes, MS?; Asian 1 (2.5)
Dian Zhang, MPH, MS?; Meaghan Lawrence, MS?; Christina A. .
Graham, BS, BA*; Marisa Whalen, PharmD?; Jessica K. Alexander, Er\?\floz_me?t’”rl_(@ o6 (65,0
PhD'; Silky Beaty, PharmD, MSPH'; Sarah C. Markt, ScD, MPH?; o reng tume X ((1 i 6))
Laura B. Herpel, MD®’ Seeking work opportunities 2 (5.0)
'Jazz Pharmaceuticals, Palo Alto, CA, USA; 2IQVIA, New York, NY, USA; 3IQVIA, Atlanta, Working part-time 6 (15.0)
GA, USA; *IQVIA, Boston, MA, USA; °Jazz Pharmaceuticals, Philadelphia, PA, USA; Homemaker 3(7.5)
°Bogan Sleep Consultants, Columbia, SC, USA; "Medical University of South Carolina, Unable to work 3 (7.5)
Charleston, SC, USA
Number of LXB doses per night, n (%)
1 6 (15.0)
2 34 (85.0)
Number of weeks taking LXB
Mean (SD) 83.2 (65.9)
ESS score
Mean (SD) 10.7 (5.3)
Other current comorbid diagnoses, n (%)?
Attention deficit disorder/attention deficit hyperactivity disorder 6 (15.0)
Anxiety 21 (35.6)
Depression 18 (45.0)
Hypertension 1(2.9)
Obesity 3 (7.9)
Obstructive sleep apnea 5 (12.5)
Periodic imb movement disorder 2 (5.0)
Restless leg syndrome 1(2.5)
Current concomitant treatments, n (%)?
Amphetamine 10 (25.0)
Armodafinil 1(2.9)
Fluoxetine 4 (10.0)
Methylphenidate 7 (17.5)
Modafinil 3 (7.5)
Pitolisant 1(2.5)
Sertraline 2 (5.0)
Solriamfetol 5 (12.5)
Other current treatment 4 (10.0)
None of the above® 16 (40.0)

2Response options are not mutually exclusive. *"None of the above” indicates participants were not taking any of the medications listed in this table; however, they may have been taking other concomitant medications.
ESS, Epworth Sleepiness Scale; LXB, low-sodium oxybate; SD, standard deviation.
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