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Learning Objectives

* Describe the prevalence, burden, and common clinical presentations of
hypersomnolence in patients with mental illness, including the impact on quality of life
and the role of psychiatry clinicians in early identification

* Assess evidence-based strategies to identify hypersomnolence in patients with mental
illness, including differentiation from fatigue, use of validated screening and monitoring
tools, interpretation of diagnostic testing, and appropriate referral to sleep specialists

* Differentiate among sleep-wake disorders underlying hypersomnolence, including
obstructive sleep apnea (OSA), narcolepsy type 1 and type 2 (NT1, NT2), and IH, with
consideration of psychiatric, cardiometabolic, and renal comorbidities

* Evaluate the safety, efficacy, and cardiovascular implications of traditional and off-label
therapies compared with newer and emerging treatments for narcolepsy and IH,
including considerations related to sodium burden, dosing, and titration



The State of
Hypersomnolence



Most Psychiatric Disorders Are Associated With
Sleep Disturbance

Diagnostic criteria: Common clinically:
* MDD * Schizophrenia
* Bipolar Disorder * Panic disorder
* GAD * OCD
* PTSD * Borderline Personality
Disorder

* Dementias
* ADHD
* Substance Use Disorders



Sleep Disturbance Is The Rule During A Major
Depressive Episode

* The majority of patients will have a ~ 0
sleep complaint as partofa —80 /0
depressive episode of patients report insomnia
* The majority of research has been on ~ 0
iInsomnia in depression, with little 20 30 /0
attention to hypersomnolence report hypersomnolence

Ohayon MM, et al. Can J Psychiatry. 2000;45(2):166-172; Weissman MM, et al. JAMA. 1996;276(4):293-299; Kaplan KA, Harvey AG. Sleep Med
Rev. 2009;13(4):265-271.



Key Conceptual Framework for Sleep Disturbance
in Psychiatric Conditions

Insomnia with EDS
as daytime
consequence

Increased sleep
duration
with EDS

Insomnia

Clinophilia

EDS = Excessive Daytime Sleepiness
Plante DT, et al. J Sleep Res. 2017;26(4):497-504.



Important Vocabulary

Hypersomnia \
* Excessive total sleep
duration
[hyper- too much +
L. somnus, sleep]

¥ )

Unfortunately, these terms are often
used interchangeably

Dauvilliers Y, et al. Rev Neurol (Paris). 2017;173(1-2):19-24; Trotti LM. Sleep Med Rev.
2017;35:76-84; Barateau L, et al. Curr Psychiatry Rep. 2017;19(2):13



Hypersomnolence Disorder Prevalence

27. 8% Report of Excessive Sleepiness (ES)
¥
Presence of at least one of the following:
-Recurrent periods of irrepressible need o sleep or
1 5 60/ to nap within the same day (13.2%)
. 0 -Recurrent naps within the same day (1.9%)
-Nonrestorative (unrefreshing) prolonged main
sleep episode =9h/day
-Sleep drunkenness (4.4%)

\ 4

4 70/ ES occurs =23 times/wk, for =23 mo despite main
° 0 sleep period =27h

¥

2.6% Significant distress or impairment in cognitive,

social, occupational, or other areas of functioning
¥

Not better accounted for or exclusively during the

course of another sleep disorder

1.5%

Ohayon MM, Dauvilliers Y, Reynolds CF. Arch Gen Psychiatry. 2012;69(1):71-79.



Hypersomnolence and Mental lllness

Adiusted OR (5501

Major Depressive Disorder 4.8 (3.6-6.9)
Dysthymic Disorder 5.4 (3.1-9.3)
Bipolar Disorder 5.3 (3.2-8.7)
Generalized Anxiety Disorder 2.5(1.7-3.8)
Posttraumatic Stress Disorder 2.5(1.7-3.8)
Obsessive-Compulsive Disorder 5.9 (3.3-10.7)

Ohayon MM, Dauvilliers Y, Reynolds CF. Arch Gen Psychiatry. 2012;69(1):71-79.



Impacts of Hypersomnololence

Increases Predicts risk

A (Al (o Treatment- of Associated

with suicide
attempts

Significant
resistant

cause of .. :
Incident depressive

Impairment symptoms

depression relapse

> > > >

Breslau N, et al. Biol Psychiatry. 1996;39(6):411-418; Roberts RE, et al. Am J Psychiatry. 2000;157(1):81-88; Worthington J, et al. Psychopharmacol
Bull. 1995;31(2):223-226; Zimmerman M, et al. J Clin Psychiatry. 2005;66(9):1134-1138; Kaplan KA, Harvey AG. Sleep Med Rev. 2009;13(4):275-285;
Kaplan KA, et al. J Affect Disord. 2011;132(3):438-444; Goldstein TR, et al.J Consult Clin Psychol. 2008;76(1):84-91; Fitzgerald CT, et al. J Clin Sleep

Med. 2011;7(4):351-356



T
Sleepiness in Psychiatric Disorders Requires a
Careful Evaluation

Symptoms —-mp Differential

% !

Treatment < Diagnosis

Please do not jump directly from symptom to treatment!



Common Comorbid Sleep Disorders That May
Contribute to Hypersomnolence in Psychiatric Patients

Behavioral Insufficient Sleep

Circadian Rhythm Disorders

Obstructive Sleep Apnea

Restless Legs Syndrome

Narcolepsy/ldiopathic Hypersomnia

Geoffroy PA, et al. Encephale. 2026;52(3 suppl):S100-S107; Chepke C, et al. J Clin Psychiatry. 2025;86(3):24nr15718; Barateau L, etal. Curr
Psychiatry Rep. 2017;19(2):13



Key Learning Points @

* Hypersomnolence is a significant problem in persons with mental
illness

* About 20-30% of patients with depressive episodes report
hypersomnolence

* |t can impact the 24-hour day and have severe impacts on
functioning and the course of mental illness

* Building a differential diagnosis is a critical step in optimizing
treatment



ldentifying Hypersomnolence
in Patients with Mental Illness



Sleep-Wake Disorders in DSM-5-TR

DSM-5 Sleep-Wake-Circadian
Disorders/Groups

Insomnia Disorder

Hypersomnolence Disorder

Narcolepsy

Breathing-Related Sleep Disorder (eg, OSA)
Circadian Rhythm Sleep-Wake Disorders

Non-REM Sleep Arousal Disorders
Nightmare Disorder Parasomnias
REM Sleep Behavior Disorder

Restless Legs Syndrome

Substance/Medication-Induced Sleep Disorder

OSA=obstructive sleep apnea; REM=rapid eye movement

Complaints are of dissatisfaction regarding the
quality, timing, and amount of sleep.

However, resulting daytime distress and impairment
are core features shared by all sleep-wake disorders.

Sleep disorders are often accompanied by
that must be
addressed in treatment planning and management.

Furthermore, persistent sleep disturbances
(both insomnia and excessive sleepiness) are
established risk factors for the subsequent development
of mentalillnesses and substance use disorders.

They may also represent a prodromal expression of an
episode of mentalillness, allowing the possibility of early
intervention to preempt or attenuate a full-blown
episode.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition-Text Revision. American Psychiatric

Association Publishing; 2023.




What to Pay Attention to in a Clinical Interview

Feeling excessive sleepiness (despite treating their underlying psychiatric conditions)
Episodes of inadvertently falling asleep

Unrefreshing sleep

Recurrent naps

Sleep inertia

Fatigue

Cognitive impairment

Trotti LM. Continuum (Minneap Minn). 2020;26(4):890-907; Khan Z, Trotti LM. Chest. 2015;148(1):262-273.



I
“Pm Tired.’

* How do we begin to assess
hypersomnolence in our patient
population?

* What does a patient mean when they
report feeling “tired?”

 Excessive daytime sleepiness (EDS)
could affect 50-80% of patientsin a
typical psychiatric practice.

* Fatigue could affect as many as 47% of
stable psychiatric patients.

* Start by differentiating the two

Zou S, et al. Global Health. 2020;16(1):119.



Distinguishing Between EDS and Fatigue @

* Distinguishing between EDS and fatigue can be difficult. Definitions
are blurred.

* Fatigue is generally characterized by:

* Lack of energy

* Reduced ability to perform physical activities

* Poor concentration and memory

* Chronic medical, neurological, or psychiatric conditions, orin isolation as in chronic fatigue syndrome.

* Fatigue is not generally associated with inappropriate episodes of
sleep during the day.

Pigeon WR, et al. 2003;54(1):61-69. Gandhi KD, et al. Mayo Clinic Proceedings. 2021;96(5), 1288-1301



T ——
Evaluation of Excessive Daytime Sleepiness

Symptoms of sleepiness

4

Is patient describing sleepiness or fatigue? > Fatigue
Sleepiness Determine cause
\ y
Insufficient sleep or Sedating medication or Snoring, snort arousals or
shift work? recreational drug use? observed apneas?
\ y
Advise lifestyle Ackust as indicated Polysomnography or home sleep
changes apnea test

A y
No cause found or sleepiness persists after correction of other factors?

Multiple sleep latency test to assess for narcolepsy or idiopathic hypersomnia

Causes of EDS are not mutually exclusive

Gandhi KD, et al. Mayo Clinic Proceedings. 2021:96(5)1288-1301.



Differential Diagnosis of Hypersomnolence O

NT1 NT2 Idiopathic Hypersomnia

Obstructive
Sleep Apnea

<2 SOREMPs
on PSG/MSLT or
none if nocturnal
No cataplexy REM latency <15 min

>2 SOREMPs on
MSLT (may substitute 1
from PSG if nocturnal
REM latency <15 min)

Disruptive snoring

Waking up gasping for

e Excessive
air, choking, or holding = = daytime

one’s breath Cataplexy / Refreshing naps s sleepiness Normal CSF fayhiavs lohd Seeh

1 \ ¥ (=11 hours in a

\ (eg, ESS >10) RS 24-hour period)

Excessive daytime sleepiness Disrupted sleep i concentration
CSF hypocretin-1 \ MSLT
concentration _ 1 Unrefreshing
Fragmented and <110 pg/mL Sleep paralysis I Slf; E)nliihetgcszy —————— - naps
nonrestorative sleep ,' -

Sleep-related ,

Cognitive hallucinations

impairment

Circadian
May dysrhythmia
have

spontaneous

remission

S

(Medication-lnduced Sleep DisordeD

MORE COMMON IN NT1 MORE COMMON IN IDIOPATHIC HYPERSOMNIA
C Circadian Rhythm Disorder )

) OSA may be the most common primary hypersomnolence disorder in psychiatric clinics,

C Kleine-Levin Syndrome

but IH and Narcolepsy are important for us to understand as well!

OSA=Obstructive Sleep Apnea; NT1=Narcolepsy Type 1; NT2=Narcolepsy Type 2; IH=ldiopathic Hypersomnia
Dauvilliers Y, et al. Sleep Med Rev. 2022;66:101709. Chepke C, et al. J Clin Psychiatry 86.3 (2025): 24nr15718.



Differentiating Hypersomnolence Disorders from
ADHD and Difficult-to-Treat MDD

Clues that Favor Quick Questions to Surface

Hypersomnolence Disorders Red Flags

Overlap of MDD and Hypersomnolence e Do you fight sleep most days? When you say tired,

¢ \When depression/anxiety seems unusually

¢ Patients may say they fgel “.fatigued”, refractory despite good treatment. S)C()hS;Ol:J Sggg?&giiﬁigzesqgggIi:ig;f)’ orjust
“(ljoevrv);aer;régé/”cvt\%vr\: {EZS\:}?SZ: ,ZS?;Z;?/Q * Irresistible dozing in passive situations or * \When you laugh or feel excited/angry, does your jaw
_ ' massive over-caffeination get slack, words get slurred, do your knees buckle,
. Dgpresg|on may make people feej sleepy « Habitual total sleep 210 -11h ordo you drop objects? (Cataplexy)
without increased sleep propensity (Long sleep time inlH) e How long until you can think or function after

waking? (Morning inertia)

Overlap of ADHD and Hypersomnolence . Prolongeclllconfusmn anld irritability VIZIth'a « Doyou ever “zone out “or “go on autopilot” and then
¢ The cognitive fog and under-arousalin strong |?u t(_) rticurn tosleeponawa ’En|ng realize you kept doing what you were doing
narcolepsy can look like inattention (Sleepinertia/“sleep drunkenness”inIH) (working, cooking, driving) but don’t remember
e Hyperactivityin ADHD canbe a e Emotion-triggered brief weakness: knee doing it? (Automatic Behaviors)
compensatory response to sleepiness buckling, jaw slackening, dysarthria, grip ¢ Have you ever woken up unable to move or speak
e Stimulant response creates the perception loss (Cataplexy in NT1) for a period of time, even thoughyou're fully aware?
of an ADHD diagnosis (Sleep Paralysis)

¢ As you’re drifting off or waking up, do you ever see
vivid images, hear voices/sounds, or feel a presence
in the room? (Hypnagogic/Hypnopompic events)
ADHD=Attention Deficit Hyperactivity Disorder; MD D=Major Depresive Disorder
Chepke C, et al. J Clin Psychiatry 86.3 (2025): 24nr15718. Morse AM & K Sanjeev. Med. Sci 6.1 (2018): 16. Dunne L, et al. Sleep and Breathing 20.4 (2016): 1277-1284. Thorpy M and AM Morse.

Sleep Medicine Clinics 12.1 (2017): 61-71. Morse AM, et al. CNS drugs (2025): 1-14. Moderie C, and DB Boivin. Sleep Medicine 124 (2024): 462-470. Chepke C. J Psychiatry Neurosci.
2023;48(6):E472-E473



There Are Many Assessment Options
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After you or your child th
provider. He or she will

How old are you?

Would Never
Fall Asloop

Slight Chance 2}

of Falling Asieep

It is important that you answer each question as best you can.

Sitting and reading
Sitting and watching TV or a video

Sitting in a classroom at school during the morning

Sitting and riding in a car or a bus for about half an hour

Lying down to rest or n the afterncon

Sitting and talking to someone

Sitting quietly by after lunch

Sitting and eating a

This screening tool is not intended to make a diagnosis or take the place of an evaluation by a sleep specialist.

(years) Boy?

Moderate Chance
of Falling Asleep

EPWORTH SLEEPINESS SCALE FOR
CHILDREN AND ADOLESCENTS (ESS-CHAD)

Girl?

High Chance

Today's Date:

of Falling Asleep

The Stanford Sleepiness Scale (SSS)

’ Degree of Sleepiness sl.::::g
| Feeling active, vital, alert, or wide awake [ 1

Functioning at high levels, but not at peak; able to

concentrate
I Awake, but relaxed; responsive but not fully alert [ 3
I Somewhat foggy, let down {4

Foggy; losing interest in remaining awake; slowed
down

| Sleepy, woozy, fighting sleep; prefer to lie down

No longer fighting sleep, sleep onset soon; having
dream-like thoughts

I Asleep

Karolinska Sleepiness Scale (KSS)

Extremely alert

Very alert

Alert

Rather alert

Neither alert nor sleepy

Some signs of sleepiness

Sleepy, but no effort to keep awake
Sleepy, but some effort to keep awake

Very sleepy, great effort to keep awake, fighting sleep

Extremely sleepy, can’t keep awake

—_— 0 0 -3 O\ Wh B LI b —

0

Copyright © Torbjorn Akerstedt, 1990, Reproduced with permission. Reproduction, duplication or adaptation without

the written consent of Torbjirn kerstedtis strictly prohibited.

IDIOPATHIC HYPERSOMNIA
SEVERITY SCALE (12)
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Fatigue Assessment Inventory
Instructions:
Below are a scries of statements regarding your Fatigue. By Fatigue we mean a sense of
tiredness. lack of energy or total bady give-out. Please read each statement and choose a
number from 1 to 7, where #1 indicates you completely disagree with the statement and
#7 indicates letely agree. Please as they app
past TWO .
Circle the appropriate number on the answer sheet!
Questions
Compietely Completely
Disagree agpee
drowsy when 1 am atigond. TR I S T TR
2 When 1 am atgued, | lose my paticnce 12 3 4.5 6
3 My motvaton s lower when Lam ftigwed. 1 2 3 4 5 6
4 When | am ftigucd. | have difficulty L2 3 #ha'sis
concentratng
5. Excrcise brings on my ftig. i % 3 43 & q
6. Heat brings on my ftigue. V'3 3 45 @ 7
7. Loog periods of mactvity bring onmy Btigoe 1 2 3 4 5 6 7
& Stres brings on my faty 1oz 8 &S 6 1
9 Depression bengs on my fatgue 2 3 43 € 7
10, Work brangs on i J, T 3 4 s 6
11, My ftigue is worse o the afiemooe I T R Sl
12. My Bt is worse n the morning. [ A (B A
13, Performance of outin dily ctivitics (A B )
my e,
13, Resing lessens my faigoe. V% 8 &% &
15 Steeping lesns my B T 2 3w e
16, Cool emperaturs ks my ftgue. AL - A
17, Positive experiences lesien my (i 1 2 3 4 e
18,1 am caily atigued. L A M (- -
19.Fatigue interferes with my physical Vo2 3 %W e
nct
20. Faigae causes frequent problents foeme g8 3N & W e
21. My Batigue prevents susained physical I R R T
w
' 3. Wy
23 Fatigue predated otber symptoms of my & 4 43
conditon
24. Fatiguc i my moss diabling symplom i T OB o4
25, Fatigue is among my 3 most disabling T o2 g
symptoms
26 Fatigoe iterferes with my work, amily Vi o Be i ke 09
o social k.
21, Fatigoe makes other sympromms worse (VIR S
28, Fatigoe that | now expericnce is different y A SR % 7
in guality orscveriy than the fatigoe |
expenenced hefore 1 develope thi condiion
20,1 experienced proonged Btigue aflerexercise. | 2 3 4 8 6
Reprioted from Schwartz ¢ al. [11. Copyright © 1093, with pesmission from Elsevie.

Fatigue Severity Scale (FSS)
Name:
Age: Gender: Oate:
1and 7 Th et to

your Usual way of Mo witin the ast wosk.
1 ndicates “strangly Gisagree” 413 7 indicates “strongly gres.”
Read and chooso a number
3 Mty mativason s kowor when | am fatigued:

O O:r Os O« Os 0O Or
2. Exarcise brings on my tatigue.

O+ O: O» O+« Os O« Or
312 casiy targued

O 02 O» O+« Os O« Or
4 Fatigue serfores wih my physcal uncsceing

O O: O» O+« Os O« Or
5 Fatigue causes frequent protlams 1o me.

O 0Oz Os O+« Os O Or
6 My atigu preverss sussaned phyacal uncioneg.

Or Oz Os O+ Os Os Or

O O (o] O« Os Qs (014
£ Fatigue s among my most disabing symptoms

O (o] (o8] O« Os Os (o}
9. Fatigus ertorss wah my work. 1amiy. o ocial e

O+ Oz O O+« Os O Or
Ko 5, LaRocoa, M. G. Ui Nash, . & Sers A . (13891, Faus Serevty Scus (FSS)
Dutabase oconTs APA PayCTosts. NDE: Y 000 1RTIESAR1-000
s PeaouscavE R e " ot

Fatigue Assessment Scale (FAS)

The following 10 statements refer to how you usually feel. For each statement you can
choose one out of five answer categories. varying from never to always. 1 = never: 2 =

sometimes; 3 = regularly: 4 = often: 5 = always.

Never  Sometimes
1. 1 am bothered by fatigue (WHOQOL) 1 2
2.1 get tired very quickly (CIS) 1 2
3. 1 don't do much during the day (CIS) 1 2
4. 1 have enough energy for everyday
life (WHOQOL) | 2
5. Physically, I feel exhausted (CIS) 1 2
6. 1 have problems starting things (FS) 1 2
7. 1 have problems thinking clearly (FS) 1 2
8. 1 feel no desire to do anything (CIS) 1 2
9. Mentally, | feel exhausted 1 2
10. When I am doing something, | can
concentrate quite well (CIS) 1 2

Regularly
3
3
3

Ll o W L

3

Reprinted from Michielsen et al. [1]. Copyright © 2003, with permission from Elsevier.

Note: The abbreviations after the items indicate the scale from which the items has been abstracted. The following are

the scales:
CIS - Checklist Individual Strength
WHOQOL - World Health Organization Quality of Life assessment instrument

FS

- Fatigue Scale

Daily Fatigue Impact Scale

Often Always

5

Fatigue is a feeling of physical tiredness and lack of energy that many people experience
from time to time. In certain medical conditions, feelings of fatigue can be more frequent
and more of a problem than usual. The following questionnaire has been designed to
help us understand how you experience fatigue and how it has affected your life. Below
is a list of statements that describe how fatigue may cause problems in
Please read each statement carefully and place an X" in the box that indicates best HOW
MUCH OF A PROBLEM FATIGUE HAS BEEN FOR YOU TODAY. Please check
ONE box for each statement and do not skip any items.

cople’s lives.

4 5

No
problem
0

Small
problem
1

Moderate
problem
>

Big
problem
3

Extreme
problem

4 5

Bocause of fatigue, 1 feel less alert.

4 5
2. Because of fatigue, | have to reduce
4 5 my workload or responsibilitics.
4 5 3. Bocause of faliguc, 1 am fes
4 5 motivated to do anything that
J requires physical effort.
4 5 T Because of fatigue, | have trouble
maintaining physical effort for long
4 5 periods.
. Because of ftigue, I find it difficult
10 make decisions
4 5

6. Because of fatigue, | am less able 1o
finish tasks that require thinking.

7. Because of fatiguc, 1 feel slowed
down in my thinking.

8. Because of fatigue, | have to limit
my physical activities.

With kind permission from Springer Science+ Business media: John et al. [3], Appendix A.

As g 35
Fatgued Veould e
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tigued Teowid e

3. Raeyour el of ftigue o th svcrage i th sk k.
01234667 85 10

g
4 Rase your bvel of e rght oo
20 4 s 6T

As g a6
Veould e

As oigued 3
[perres

. Rate o moch, i he st week. g ierferd with your enera evel of aciviey
012388675 10

No
meteronce

ertarence

6. a how . e s week. (igue crfered withyoor iy n buthe e deesyoumell.
01234 €8T89 0

7. Ratc how much, i he st woek. g mcrfcred with v momal werk oy s Both woek e the home and

et
0

No
Ieference

13456

Fureme.
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7890
Eveme
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. Rt B .t s ek, e erred with your abibey 10 o
B 12145 8T RS 10

o
Incference

i
Inerirence

9. Rt how . e pnt week. e merered wih your reions withahr people
012345678910

No
Ineterence

Eveeme
Increrence

10, Rate ow enuch, i the st woek. Tt inerferd with yoe enjeyment of e
012345678910

N
Inerirence

Ewreme
Inerirence

1 e o emuch, e st ok, g rknferd with your o
@121 486780 10

No
Inererence

12 Indicate how may days. i the st week, 300
01234567

Duys
"

Fureme
Inerrense
ftigucd forany put ofthe day

s

D 123456780 10

None of
theday

The e
ary

‘With kiod permission from Springer Science  Business Media: Haan ot al. [2], Tale 1




Epworth Sleepiness Scale

Situation Chance of dozing (0-3) * The Epworthis a clinically validated tool for
Sitting and reading 0 1 5 3 helping quantify EDS in an adult

) — population.
Watching television 0 1 2 3

Sitting inactive in a public place—for * Subjects are properly asked “Do you fall

example altheater ormesting o | 1 2 1 3 asleep?” not “Could you fall asleep?”

As a passenger in a car for an hour without 0 ’ 5 3 * 0-9is generally considered normal with

a break scores greater than ten suggestive of EDS.
Lying down to rest in the afternoon 0 1 2 3

* Regarding ESS:

* Low ESSis not supportive of “sleepy.”

Sitting and talking to someone 0 1 2 3

Sitting quietly after lunch (when you’ve

had no alcohol) g2 ) e * High ESS: Is it poor quality,
In a car, while stopped in traffic 0 1 2 3 inadequate quality, or both?
Total Score * Question a High ESS and a low AHI

sleep apnea patient.

0=would neverdoze, 1 =slight chance of dozing, 2 = moderate chance of dozing, 3 = high chance of dozing

EDS=Excessive Daytime Sleepiness
Johns MW, Sleep (1991).



Sleep History/Sleep Log

Taking a baseline sleep history is essential
for any patient visit

Date Time Out No. of Times No. of Feeling in the Morning

Bed Asleep Awake of Bed Hours | Woke Up At Night | Daytime Naps

* This history will mirror a sleep log

* The log begins at a time of day (e.g.
bedtime) and will survey an entire 24-hour
period.

* While soliciting partner/parental
observation is helpful, it should be made
clear to the patient that they are to record
what they feelis happening during the
night/day

* This log can lay the foundation for various
future conversations:
¢ Paradoxicalinsomnia (perception<reality)
* Inadequate sleep (perception>reality)

www.PrintableToDoList.com

Cossa G, et al. Austin J Sleep Disord. 2017;4(1).



Sleep History/Sleep Log

INSTRUCTIONS: TWO WEEK SLEEP DIARY

i
1. Wikite the date, day of the wesk, and type of day: Work, School, Day OFF, or Vacation. 3
2, Put the letter *C” in the box when you have coffee, cola or tea. Put “M* when you take any medicine. Put "A” when you drink
alcohol, Put “E” when you exercise.
3 Put a line (1) to show when you go to bed. Shade in the box that shows when you think you fell asleep.
4. Shade in all the boxes that show when you are asieep at night or when you take a nap during the day. 9
5. Leave boxes unshaded to show when you wake up 2t night and when you are awake during the day. %

SAMPLE ENTRY GELOW: On & Monday when | worked, [ jogged cn my funch broak at 1 PA{ had @ giass of wine with dinnar &t § P, fall asleap wafching TV from 7 fo 8§ PM, went o bed af
1030 PM, fol asheap arownd Midaight woke oo snd coudn't oot back fo swep af about 4 AM, wert back fo sleep from & fo 7 AM and fed caflee and medicine & 7:00 n the moming.

2
. Date 5 week [l onVecen V2

Y
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Steele TA, et al. Neurotherapeutics. 2021;18(1):53-74.

_ I week 1——

L— week 2

* Grid diaries can be more useful for
patients and practitioners alike to
visualize sleep amounts and patterns

* These can be very useful in the tracking of
circadian disorders, shift work, social jet
lag, etc.

* These diaries are useful when sleep
consolidation therapies are utilized




Sleep Trackers

* With the rise of consumer sleep
tracking devices, more clinics are
utilizing their data

* Many patient will already be
tracking this information

* Thoughtful pairing with sleep
logs/diaries can create a powerful
clinical tool.

de Zambotti et al. Sleep. 2019;42(12):zs2254.



Causes of EDS: Quantity vs. Quality

Poor Sleep Quality Poor Sleep Quantity

Shantakumari N, etl. Oman Med J. 2024 Mar 31;39(2):e612.

* A high EDS typically indicates one of both
are present.

* Generally, itis most practical to begin
with assessing for inadequate sleep
quantity:

* Sleep history
* Sleep diary/log
e Sleep tracker




Poor Sleep Quality



Obstructive Sleep Apnea (OSA)

* OSAis the most common type of sleep disordered
breathing and is prevalent in up to 20% of MDD patients

* Restless sleep, insomnia, EDS, fatigue, snoring

* Intermittent hypoxia, which chronically cause neuronal
damages and white matter changes

* Increasing age and BMI

* Easily diagnosed with home sleep testing (HST) or in-lab
polysomnograms

* While HST are quite accurate, when in error, they tend to
underestimate disease severity: # respiratory events
(accurate), total sleep time (overestimate)

/’”ﬁ””‘ D | a8t

(

~50% with OSA may have
residual EDS despite any
amount of PAP use

Photo credit: Healthwise, Inc. Stubbs B, et al. J Affect Disord. 2016 Jun;197:259-67; Zhu Y et al. Front Neurol. 2015; 6:109; Xiong Y et al. ] Magn
Reson Imaging. 2017;45(5):1371-1378; Punjabi NM, et al. Sleep. 2000;23(4):471-480; Ahmed IM, et al. Sleepiness: Causes, Consequences and

Treatment. 2011.




Sleep Apnea Assessment:

STOP 0
o
Do you SNORE loudly (louder than talking or loud Yes No ~2 6 /0 Of a d u ltS b etwe e n th e a ge S
enough to be heard through closed doors)?
Do you often feel TIRED, fatigued, or sleepy during Yes No Of 3 O a n d 70 h ave S lee p a p n e a °
daytime?
?sjlaizgggz OBSERVED you stop breathing during Yes No e T h at ’S a b O u t 25 m i lli O n a d u l.tS i n
Elc:; g;)l;ll};\\];m are you being treated for high blood Yes No th e U n it e d St a t e S
BANG * Your clinic is likely full of sleep
BMI more than 35kg/m2? Yes No
AGE over 50 years old? Yes No a p n e a p at i e n tS
NECK circumference > 16 inches (40cm)? Yes No
GENDER: Male? Yes No
TOTAL SCORE

High risk of OSA: Yes 5 -8
Intermediate risk of OSA: Yes 3 -4
Low risk of OSA: Yes 0 -2

lannella G, et al. Diagnostics (Basel). 2025;15(9):1088



Sleep Apnea Assessment

:' - ‘:

®
L |
=

normal

mild moderate severe

ESS=15
“What’s Really Going On?”

ESS=Epworth Sleepiness Scale
Hudgel DW. Sleep.2016;39(5):1165-1166.

05 20 35 180



Hypersomnias



Disorders of EDS/Hypersomnia Are A Significant
Category of Sleep Disorders

Sleep-Related
Movement Parasomnias
Disorders/RLS/PLMD

Circadian Rhythm Sleep Related
Disorders Breathing

Curses/Horcruxes/

Hypersomnias Spells/Incantations

RLS=Restless Leg Syndrome; PLMD=Periodic Limb Movement Disorder
American Academy of Sleep Medicine. International Classification of Sleep Disorders. 3rd ed, text rev. 2023.



Hypersomnolence Disorder in DSM-5-TR

Excessive sleepiness despite adequate

sleep time - Ildiopathic Hypersomnia Individuals can sleep 10-12 hours
and still feel exhausted

At least one of the following:
* Recurrent period of sleep during the day
* Prolonged main sleep period (9 hours +)
 Difficulty waking up o _
OSA, hypothyroidism, anemia, and

At least 3 times/week for at least 3 months sedating psychotropics are far more
common than primary hypersomnolence

Clinically significant distress or
impairment

OSA = Obstructive Sleep Apnea
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition-Text Revision. American Psychiatric
Association Publishing; 2023.



Idiopathic Hypersomnia Severity Scale

The Idiopathic Hypersomnia Severity Scale {IHSS) was developed and validated by sleep experts with feedback from patients.

e e e IDIOPATHIC HYPERSOMNIA SEVERITY SCALE (IHSS) 2/2) e Th e IH SS iS a brief va li d ate d
. ’

sleep inartia re as well as impaired
onsequencas are r

d using a 3- or 4-paint scale, E. In general, haw do you feel after a nap?

e ] 14-point scale that looks for

s D 2 the most common signs and
symptoms of IH.

IDIOPATHIC HYPERSOMNIA SEVERITY SCALE (IHSS) (1/2)

MName: Do8: Daite:

{0} pever

10. Do you cansider that your hypersomnalence has an impact on your general health ff.e. fack of energy, ne motivation fo do
things, physical fatigue an exertion, decrease in physical fitness|?

1. What for you is the ideal duration of night-time sleep (at the weekend or on holiday, for axample)? {4) very sigrifieant {3 significant l:l M
{3011 esurs & more (2) mare than § haws and less than 11 haurs 12) muderate {1} minar ® S C O rl n °
(1) between 7 hawrs and 9 hours 10 less than 7 haurs 10) ra impact )

2. When circumstancas require that you gat up at a particular time in the maming (for example for work or studbes, or fo take 11. Do you consider that your hypersomnalence js a problem in terms of your proper intellectual functioning F.e. protiems with
the children to school during the week), do you feel that you have not had enough sheep? eancentration, memary problems, decrease i your intellactual perfarmance)? [ ] M I L D: 0_1 2
(3) always 12 afien {4) ery sigrificant {3} significant l:l
(1) sometimes 10} rever {2) moderate {1} minar
Gt * MODERATE: 13-25
3. ks it extramely difficult for you, or even impessible, to wake in the morning without several alarm calls or the help °

12. Do you consider that your hypersomnalence affects your mood (for example sadness, anxety, hypersensitiity, irrftabilityl?

L O PlLle::

of someane dose? @ l
) very severely 3} ceserely
] My“ 2] aften {2} mederately {1} laghitly D [ ] S EVE R E ° 2 6 - 3 8
(1) sametimes 10 never {09 nat atal *
4. After a night's sheep, how long does it take you to feel you are functioning properly after you get up (n other words il 13. Do you consider that your hypersomnolence prevents you from camying out daily tasks (Tamily-refated or hausehold
functional, both physically and intelctually? B R * VERY SEVERE: 39-50
{4) 2 hours ar mese (3) more than 1 hour but less than 2 haurs ‘:’ {4)very sigriicantly (3) significantly I:I
() between 30 minutes and 1 haur (1) besss than 30 minutes {2) moderately (1) ightly
{0) 1 Tesel 1 am functioning propedy & sean as | wake up {6} nat at all
5. In the minutes after waking ug, do you ever do irational things andfor say irational things, andar are you very clum: 14. Do you consider that your hypersomnalence is a problem in terms of your driving a car?
it i i i i
for examte, trigping up, breaking things or dropping thingsf? {4} very sigrificant 13} significant | |
3 MT-‘ 12) aften {2) muderate (1} minar
(1) samatimes. 10) rever {0) v profilems da not drive
&. During the day, when circumstances allow, do you ever take 3 nap?
{4 very eften (6-T times a week) [3) aften {4-5 times & week) | |
{2) sometimes [2-3 times a week) (1) rarely lonce a week) Patients’ | oees will rang with highier scores indicating moee sevare H sympitoms. A scan
{U:l fever s typical for people witho sleep disorde nonaly, a o scone of 26 can relisbly discriminate by

and ungreated patients vith | FOIn cnange in IH: R minimum chrcaly imporiant
For any imformation an the us of the B35, please contact o Research Trust, Lyon, France. Internet
1. What for you is the ideal length of your naps fat the weekend or an holiday, for examplel? Note: if you take several m
naps, add them all fogether \:I
3 2 hours ar mere (2) mare than 1 hour and less than 2 haurs
{1 less than 1 hour [0) o naps

Rassu AL, et al. ) Clin Sleep Med. 2022;18(2):617-629.



Identifying Sleep Inertia:

On atypical morning in the past week, after you wake up, to what extent do you....

not at all a little somewhat often all the time

0 1 2 3 4

1. Have problems getting out of bed?

. Need an alarm to wake up?

. Hit the shooze button on the alarm?

. Bump into and drop things?

. Notice that you move more slowly?

o O |~ WOW|DN

. Notice thatyou feel sleepy?

7. Notice that your eyes feel heavy, sore, or itchy?

8. Notice that your arms and/or legs feel tired or
heavy?

9. Notice that your mind feels groggy, fuzzy or
hazy?

10. Notice that you get winded more easily?

Kanady JC, Harvey AG. Cogn Ther Res. 2015;39(5):601-612; Wisconsin Sleep Cohort Study. Sleep Inertia Questionnaire. University of Wisconsin-
Madison; 2025.



SIQ Continued

not at all a little somewhat often all the time
0 1 2 3 4

11. Notice that it is difficult to keep your
balance?

12. Notice that you feel tense?

13. Feel anxious about the upcoming
day?

14. Dread starting your day?

15. Wish you could sleep more?

16. Have difficulty concentrating?

17. Find that you think more slowly?

18. Find that you react more slowly?

19. Find that you make more
mistakes/errors?

20. Can’timagine being able to wake up?

21. Have difficulty getting your thoughts
together?

Kanady JC, Harvey AG. Cogn Ther Res. 2015;39(5):601-612; Wisconsin Sleep Cohort Study. Sleep Inertia Questionnaire. University of Wisconsin-
Madison; 2025.




Differentiation of IH from Narcolepsy

Does not involve cataplexy

No sleep-onset REM periods

No hypocretin/orexin deficiency

. . . “Knees buckling with laughter” is highly
IH patients take long, unrefreshing naps; suggestive and often not volunteered

NT1 patitents find short naps refreshing
MSLT findings: <2 SOREMPS

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition-Text Revision. American Psychiatric
Association Publishing; 2023; During EH, et al, eds. Clinical Sleep Medicine: A Comprehensive Guide for Mental Health and Other Medical
Professionals. American Psychiatric Association Publishing; 2021.



Testing For Idiopathic
Hypersomnia and Narcolepsy



MSLT/MWT -@:

* In-lab polysomnograms followed by multiple sleep
latency tests are typically used to diagnose
EDS/hypersomnia

* Supportive findings are:
Mean sleep latency 8 minutes or less

2 or more sleep-onset REM periods (a reduced REM latency on the overnight
PSG can count)

* The MSLT provides supportive information/evidence for
the presence of a hypersomnia; itis not diagnostic.

* The false negative rate of the MSLT is roughly 20%, other
estimates in IH are as high as 71%.

* What would your diagnosis be for an individual who after a
head trauma frequently convulses, bites their tongue/is
enuretic, and displays a prolonged postictal period...

...but the in-office EEG was normal?

MSLT=Multiple Sleep Latency Test; MWT=Maintenance of Wakefulness Test
Ohayon MM, et al. Sleep Med. 2019;53:88-93; Ruoff C, et al. J Clin Sleep Med. 2018;14(1):65-74.

Photo: Gemini Al generate image




Name This Animal

* It’s very large

* It’s typically gray

* It has big ears

* |t can have tusks

* It has a long trunk

* Itis often associated with circuses

* |t travels in packs

* |tisthe symbol of the Republican party

* Notable examples include Dumbo and Horton

* |t does not have a tail

Don’t throw the elephant out with the bathwater.




Be Careful with This Approach

Sleep Related
Breathing




Putting It All Together With
Psychiatric Patients



Case For Further Workup
* MZ, 38 yo female seen for the last 7 years for  UEELICECRUEREEIEEEEIETE YR T,
MDD and GAD Further Questioning
. . Reports chronic need for sleep,
* Treated with IV ketamine anq historically 10-14 hours unrefreshed prior
dextromethrophan/buproprion. to children
* Experienced post-partum depression with 2 BeroiolehildroMnanpodlZ nonre)
pregnancies but now in remission. unrefreshed upon wakening
 Still feels "tired" and experiencing concern Sleeps better now that depression and
after trying to raise her two young children anxiety are well-controlled, but still
ages 3 and 18 months with difficulty in O e S
with inertia in the mornings
energy.
Feels tiredness and low energy are now
ESS=17 most bothersome symptoms
IHHS = 20
HST = negative for OSA




Key Learning Points

* While narcolepsy and |IH are considered rare disorders, there are high
rates of psychiatric comorbidities, and therefore, these individuals may
concentrate in our clinics

* Hypersomnolence may masquerade as other psychiatric conditions and cloud the
clinical picture, so always keep hypersomnolence disorders on your differential
diagnosis

* Separate sleepiness and fatigue. Avoid “tired”

. are a feature that helps
distinguish excessive daytime sleepiness from fatigue

* In patients with chronic excessive daytime sleepiness, a mean sleep
latency of =8 minutes and =2 sleep-onset REM periods supports
narcolepsy; the absence of cataplexy distinguishes narcolepsy type 2 from
narcolepsy type 1.



An Expert Perspective on The
Role of Sodium in Cardiovascular
and Renal Health



Cardiometabolic Risk in
Hypersomnolence -
Emerging Evidence and Implications of
Salt Consumption

Virend K Somers, MD, PhD
Alice Sheets Marriott Professor
Department of Cardiovascular Medicine
Mayo Clinic
Rochester, MN



Sleep as a Determinant of CV Health

AHA PRESIDENTIAL ADVISORY
Life’s Essential 8: Updating and Enhancing the American

Heart Association’s Construct of Cardiovascular Health: A
Presidential Advisory from the American Heart Association

* Healthy diet

* Participation in physical
activity

* Glucose control

Life’s
Essentlal

L|fes

Slmp

* Weight management
* Lipid control

* Blood pressure control
‘ * Smoking avoidance

* Healthy sleep
Lloyd-Jones DM, et al. Circulation. 2022;146(5):e18-e43.




Hypersomnolence &
Cardiovascular Considerations
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Cardiovascular and Cardiometabolic Risk
Associated With Narcolepsy

3 -
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— 2 1.8
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Cohen 2018 Black 2017 Ohayon Black2017 Jennum Ohayon
2013 2013 2014
Obesity Hypertension Diabetes Dyslipidemia

Cohen A, et al. Sleep Med. 2018;43:14-18. Black J, Reaven NL, Funk SE, et al. Sleep Med. 2017;33:13-18. Ohayon MM. Sleep Med.
2013;14(6):488-492. Jennum P, et al. Sleep. 2013;36(6):835-840.



CV Risk Factors in IH

* MarketScan database
* 4980 individuals with a diagnosis of IH — Age 43; two thirds female

Comorbidity Prevalence

i)

DM/Obesity
meds
20%

Sleep apnea
50%

Hyperlipidemia
30%

Saad R, et al. Sleep Epid. 2023;3:100059.
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Narcolepsy and Cardiovascular Disease

3 -
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0 . | | | | | |
Stroke Myocardial Coronary Heart Cardiac
infarction revascularization failure arrest

Black J, et al. Sleep Med. 2017;33:13-18.



Cardiovascular Comorbidities Associated With IH

* Study of 11,428 patients with IH versus 57,138 controls

* 65% female, Mean age 45 years

CVD, Stroke and MACE increased - Odds ratios of >2.2

Hypertension and Heart Failure increased — Odds ratio of 2.0

Saad R, et al. Sleep. 2023;46(suppl 1):A369. Lillaney P, et al. Sleep. 2023;46(suppl 1):A373.



Cardiovascular Burden of Patients with IH

Cardiovascular disease 2 26 (2.14-2 38) —_—
Major adverse cardiovascular event  2.08 (1.88-2.30) —_—
Stroke 207 (1.87-2.29)
Hypertension diagnosis or antihypertensive use  2.02 (1.93-2.12) —
Heart failure 1 87 {1.76-2.20) —_—

Afrial fibrillation  1.91 (1.66-2.20)

Myocardial infarction 1,74 (1.42-2.12)

Coronary revascularization  1.58 (1.12-2.17)

Comorbid Cardiovascular Conditions or Events

Cardiac arrest 144 (0.891-2.17)

.00 0.3 1.00 1.50 .00 2.5

— Odds Ratio —*
Loweert Highar*

Saad R, et al. Nat Sci Sleep. 2025;17:1743-1755.
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CV Bond Study N=x38,000 N=x12,000

Greater risk in Greater risk in

non-narcolepsy  narcolepsy Adjusted HR
«— —> (95% Cl)
Adjusted Hazard Ratios ik | 5 171 (1.24, 2.34)
for Incidence of :
Atrial fibrillation —— 0.98 (0.72, 1.32)

Newly-Diagnosed

Cardiovascular/Renal Heart failure ;—o— 1.35 (1.03, 1.76)
Conditions in Patients Ischemic stroke E - 1.67 (119, 2.34)
with Narcolepsy and |
Matched N()n— MACE i e 1.45 (1.20, 1.74)
Narcolepsy Controls o e —— 1.48 (1.25, 1.74)
CvD E e 1.30 (1.08, 1.56)
; i : 3'

Ben-Joseph RH, et al. Sleep. 2023;46(10):zsad161. Adjusted HR (95% ClI)



Incident CVD in Narcolepsy

Sleep SLEEPJ, 2025, 00, 1-10
RCS eaI'Ch doi:10.1093/sleep/zsaf197
OXFORD - ® Advance Access publication 14 July 2025
SOClety Original Article

Original Article

Narcolepsy and risk of cardiovascular outcomes beyond
stimulant use

Munaza Riaz!, Rakesh Bhattacharjee?, Weihsuan Lo-Ciganic{:)*:%, Debbie Wilson', Emerson M. Wickwire>, Atul Malhotra®,
Christopher N. Kaufmann’+* and Haesuk Park {1

Riaz M, et al. Sleep. 2025;48(12)




Increased Risk of MACE in Narcolepsy

No. of Events/No. of Patients Incidence per 100 person-

Subgroups years Adjusted Hazard Ratio
Without Without (95% CI)
Narcolepsy aarsaleny TR . Lo ° N — 1 3 4 , 9 6 7
Main Analysis 1,431/34,562  2,275/100,405 1.50 0.85 1.89 (1.71 - 2.09) g2
Age group, years ° I
<25 47/8,627 52/21,119 0.22 0.10 1.76 (1.04-297) [—®— PropenSIty matChed
26-44  239/12,652 215/34,144 0.67 0.23 3.14 (2.34 - 5.00) i
45-65  729/11,102 839/28,910 2.23 1.00 2.22 (1.89 - 2.59) R . .
>65  399/1,723 611/4,846 9.64 5.92 150 (1.23 - 1.82) ¢ e Ratio of 1:3
Sex
Male  615/13,001 956/37,596 1.69 0.92 2.13 (1.83 - 2.47) -
Female  814/21,470 1,129/58,145 0.92 0.47 2.18 (1.90 - 2.51) - ° A ge 4 O
Sleep apnea
With sleep apnea  579/12,893 870/30,305 1.70 1.05 2.07 (1.77 - 2.43) o
Without sleep apnea  845/21,302 1,075/61,643 1.40 0.67 2.17 (1.88 -2.49) = ° 6 O % fe ma le
Hyperlipidemia
With hyperlipidemia  604/7,436 789/20,572 2.95 1.30 2.43 (2.01 - 2.87) ——
Without hyperlipidemia  826/27,035 1,221/72,320 111 0.67 1.91 (1.67 - 2.19) - o 8 9 % INcrease d CVD
Diabetes
With diabetes  356/3,206 526/8,755 4.46 221 1.95 (1.59 - 2.40) '-0;_‘
Without diabetes  1,072/31252  1,490/86,080 1.23 0.66 2.26 (2.01 - 2.55 1
—— ( > * 95% increased MACE
With hypertension  711/6,960 1,011/19,207 3.79 1.87 2.10 (1.82 - 2.43) -
Without hypertension  717/27,502 1,013/73,997 0.94 0.53 2.13 (1.84 - 2.47) ——
Type of narcolepsy
Narcolepsy type I~ 191/5,563 251/16,625 1.29 0.58 2.10 (1.58 - 2.79) ——
Narcolepsy type 2 1,237/28,943  1,756/83,627 1.54 0.80 2.08 (1.86 - 2.32) -

05115 2 25 3 35 4

Increased risk for patients Increased risk for patients
without narcolepsy with narcolepsy

Riaz M, et al. Sleep. 2025;48(12)
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Salt Intake Recommendations

~40% of table salt is sodium
The restis chloride

Sodium

Average Daily US AHA Recommended AHA Optimal Daily
Sodium Intake Daily Sodium Intake Sodium Intake

3,400mg 2,300mg 1,500mg 10 grams of table salt =
4 grams of sodium

AHA=American Heart Association

Gupta DK, et al. JAMA. 2023;330(23):2258-2266. Tang R, et al. JAMA Netw Open. 2023;6(12):e2349930. Wang YJ, et al. Nutrients.
2020;12(10):2934. Strazzullo P, et al. BMJ. 2009;339:b4567. U.S. Food and DrugAd ministration. https://www.fda.gov/food/nutrition-
education-resources-materials/sodium-your-diet. Accessed September 4, 2025.


https://www.fda.gov/food/nutrition-education-resources-materials/sodium-your-diet?utm_source=chatgpt.com
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T
Sodium Intake is a Critical Target for CV Health

High sodium intake is linked to:

High blood Reducing sodium intake lowers
pressure systolic blood pressure by ~5 mm Hg

/ About 40% of the sodium \
consumed by Americans
comes from:

deli meat sandwiches, burgers,
pizza, burritos/tacos, soups,
pasta mixed dishes, egg dishes,

and savory snacks Higher risk Those who consume =5g of salt per day
k(e-g- chips, crackers, pOpCOFI’l)/ of stroke have ~20% higher risk of stroke

Higher frequency of salt use is
(A (6] 13 associated with a higher risk of
chronic kidney disease

Higher risk of heart There is a ~6% increase in CVD risk for
failure and CVD every 1000mg of sodium consumed

Worse Mental Health Outcomes

AHA=American Heart Association

Gupta DK, et al. JAMA. 2023;330(23):2258-2266. Tang R, et al. JAMA Netw Open. 2023;6(12):e2349930. Wang YJ, et al. Nutrients. 2020;12(10):2934.
Strazzullo P, et al. BMJ. 2009;339:b4567. U.S. Food and Drug Administration. hﬂp_&lbnmmaida,gmito_qdﬂMLEmn_e_dug_aimn_Le_sp_uchs_
malﬂlalsLsgdmm_)LQur_dLej; Accessed September 4, 2025.
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...and Linked to Worse Mental Health

Compared to never/rarely,
always adding salt to food is associated with a

higher risk of the following psychiatric disorders:

ety [IEIZERE

A higher frequency of salt use is associated with:

Sleep Disorder m
Major Depressive Disorder m
Schizophrenia :-m
Bipolar Affective Disorder

1 1.5 2

In a longitudinal study of adolescents:

Greater sodium excretion and lower potassium excretion
(linked to poor diet) predicted
more severe depressive symptoms at follow-up

after controlling for age, sex, BMI, and baseline depressive symptoms

BMI=Body Mass Index.
Mrug S, et al. Physiol Rep. 2019;7(16):e14213. Wang W, et al. BMC Med. 2025;23(1):32. Yu HH, et al. J Affect Disord. 2025;391:119975.



T ——
Current Dietary Intake of Sodium and K+

Diet has shifted from:

Hich K+ = Low Na

to
Low K* mp Hich Na
SO0 _ [ ] Natural Diet
Mismatch between the K* intake of prehistoric Il Modern Diet
modern diet introduced over man was estimated to be 6000 1
the last 10,000 years, and 15,000 mg/day?
the nutritional requirements £ 4000+
encoded into the human
genome, which developed 2000 -
over the several million
years from the Stone age I_h |_L

Na K Ca Mg

Milne G. Archaeology International. 2015;18:84-96. Palmer BF, Clegg DJ. Mayo Clin Proc. 2016;91:496-508.



-_________________________________________________________________________
Practical Tips for Sodium Intake Reduction Counseling

in Psychiatric Practice

Higher Sodium Choices Lower Sodium Choices

» Taste your food before putting extra salt on it oy S ' L omg
» Try no-salt seasoning blends or herbs and spices instead of salt to Zmg & imo
add flavor to your food. Nomg 2 ime
* Rinse any canned beans, vegetables, or other foods b N vy
* Recognize that foods that don’t taste salty can still be high in sodium oy T o me
* On nutrition labels, 220% of DV is considered high Total = 1,522 mg Total =917 mg
per whole sandwich per whole sandwich

Simply using a salt substitute (75% NaCl ,25% KCLl) lowered the risk of major
cardiovascular adverse events by 13% (rate ratio 0.87; 95% Cl, 0.80 to 0.94; P<0.001)

In an open-label, cluster-randomized trial (n=20,995) with a mean follow-up of 4.75 years

Your advice People without HTN who received advice about sodium reduction were

55% more likely to reduce their sodium consumption compared to those who did not
inan annual state-based, cross-sectional telephone survey

matters!

DV=Daily Value; HTM=Hypertension; Na=Sodium, Cl=Chloride; K=Porassium
Wang Y), et al. Nutrients. 2020;12(10):2934. Va P, et al., MMWR Morb Mortal Wkly Rep. 2018;67(7):225-229. https://www.cdc.gov/salt/reduce-sodium-
intake/index.html. Accessed 8-20-25. https://www.fda.gov/food/nutrition-facts-label/how-understand-and-use-nutrition-facts-label? Accessed 8-20-25.



Key Learning Points

 Sleepis acore vital sign for cardiovascular health — AHA's Life's Essential 8
formally added healthy sleep alongside diet, physical activity, glucose control,
weight, lipids, blood pressure, and smoking avoidance

* Hypersomnolence disorders carry markedly elevated cardiovascular risk —
narcolepsy and idiopathic hypersomnia show high comorbidity burden and, in
narcolepsy, 2-3x greater odds of CVD, stroke, MACE, and heart failure across
multiple large cohort studies

 Excess dietary sodium is a major, modifiable CV (and mental health) risk
factor — average U.S. intake (~3,400mg/day) far exceeds AHA targets (2,300mg
recommended, 1,500mg optimal); a simple salt-substitute intervention cut
major CV events by 13%



Limitations of Traditional and
Off-Label Treatments for
Narcolepsy and IH



T ——
American Academy of Sleep Medicine Guideline-
Recommended Medications for Narcolepsy

Critical Outcomes Showing

Strength of Clinically Significant Improvement Amphetamine & Methylphenidate Products
Intervention Recommendation| EDS Cataplexy Disease Severity QoL with a Labeled Narcolepsy Indication
Modafinil Strong X X X Mixed amphetamine salts
T Mixed amphetamine salts tablets (Adderall)
Pitolisant Strong X X X Ambh . i (singl v
: mphetamine sulfate (single salt
SO 922 STEE 2 2 a Amphetamine sulfate tablets (Evekeo)
i X X X .
Somamfe_to_l Str?hg Dextroamphetamine sulfate
Armodafinil Conditional X X Dextroamphetamine IR tablets (Zenzedi)
Dextroamphetamine Conditional X X gextroampﬂetamine ERlSpalnsulesP .
extroamphetamine oral solution (ProCentra
Methylphenidate = Conditional X xiroamp ine oralsolution (ProCentra)
Methylphenidate hydrochloride
Methylphenidate IR tablets (Ritalin)
hallen in of Stimulants for Narcol Methylphenidate SR tablets (Ritalin-SR)
* Stimulant shortages, Schedule I Meﬂ;ytpﬂen@gate EE tabls[fs (Nﬁtad?:/le Eﬁ)l_ )
.. . . ethylphenidate chewable tablets (Methylin
>50%):
e Common Adverse Effects (_5'/0). heidda?he, nau§§a, dlzglness, and mspmma Methylphenidate oral solution (Methylin)
e May cause or worsen aggression, irritability, hostility, anxiety, mood swings

¢ I[ncreases cardiovascular risk

EDS=Excessive Daytime Sleepiness; QoL, Quality of Life. IR=Immediate-Release; ER= Extended-Release; SR= Sustained-Release
Maski K, et al. "Treatment of central disorders of hypersomnolence: an American Academy of Sleep Medicine clinical practice guideline." Journal of Clinical
Sleep Medicine 17.9 (2021): 1881-1893. Prescribing lanformation. Drugs @FDA: Accessed 8.20.26. www.accessdata.fda.gov/scripts/cder/daf/.



Sodium Oxybate Robustly Treats the EDS
and Cataplexy of Narcolepsy

i i Oxybate/GHB
Sodium Oxybate is a salt of gamma- Aybate

hydroxybutyrate, an endogenous PPN
compound thatis a metabolite of GABA
&G

Low concentrat_ion Moderate conce_ntralion High concen!rati_on Changes in A"ert.ing Agents in .. .
(sublhefpeutlc) (theraj:’eutlc) (suprathirapeutlc) 180 Days FOllOWI“g oxybate |nlt|at|0n
= D 2, e, D L e
hp . and GABAg receptors GABA, receptors Red uCtiO n 87 (30. 7%)
(AJ High-affinity
GABA, receptors o . .
o i 1 Discontinuation 58 (20.5%)
Its therapeutic eﬁeqts may pe mediated VT T Sl 25 (8.8%)
through GABA; actions during sleep at 7 %
NE’ DA’ and thalamocortical neuro nS Noradr.energic Dopam.inergic Thalamocortical N 0 C ha nge 60 (21 : 2%)
neurons neurons projections
| : ' from a real-world retrospective

Inhibition of Arousal Mechanisms

EHR and claims analysis study

The net effects are consolidation of nocturnal
sleep and improved sleep architecture,
which reduces daytime sleepiness

Improved Nighttime Sleep

GABA=Gamma-Aminobutyric Acid; NE=Norepinephrine, DA=Dopamine, EDS=Excessive Daytime Sleepiness
Prescribing Information. Drugs@FDA: Accessed 8.20.25. www.accessdata.fda.gov/scripts/cder/daf/. Schneider LD, et al. Journal of Clinical Sleep

Medicine (2025): jcsm-11566. Lavender M, et al. CNS drugs (2025): 1-13. Markt, et al. 2025. Poster Presented at SLEEP 2025, the 39th Annual Meeting of the
Associated Professional Sleep Societies, LLC (APSS); June 8-11, 2025; Seattle, WA.



Unfortunately, Sodium Oxybate
Has a Very High Sodium Content

2400 2,300mg
AHA max daily
sodiumintake

2100
1800

_ AHA ideal daily

% 1500 sodiumintake

£

£ 1200

3

T

@ 900

The highest dose of
SXB exceeds the
idealdaily sodium
intake all onits own

600

300

0
m4.5¢g/d 6g/d M7.5g/d M9g/d

SXB=Sodium Oxybate; HTN=Hypertension; CV=Cardiovascular

New-onset hypertension diagnosis or
antihypertensive medication initiation

2 7. 6.60
o=
2 67 Starting SXB increased the
3 O odds of a new HTN diagnosis
S 4 oradded antihypertensives
= 31 by 61% over controls
o |2 _ in a real-world
E 0 claims-analysis study
= 0 -
SXB Control
Cohort Cohort
Events 63 80
Patients 954 1906

Sodium oxybate has been a gold standard in treating narcolepsy

for decades, but it massively increases sodium intake,
which could increase CV risk

Prescribing Information. Drugs@FDA: Accessed 8.20.26. www.accessdata.fda.gov/scripts/cder/daf/. Ben-Joseph RH, et al. Mayo Clinic Proceedings. Vol. 99. No.

11. Elsevier, 2024.


http://www.accessdata.fda.gov/scripts/cder/daf/

Key Learning Points

* As a psychiatric clinician, we shouldn't just focus on wakefulness. Sodium
oxybate products are foundational for treating hypersomnolence disorders

* Individuals with hypersomnolence disorders, just like those with
psychiatric conditions, are at greater risk for cardiovascular comorbidities
and earlier death from cardiovascular disease

* Sodium intake is a key risk factor in cardiovascular disease and one that
psychiatric clinicians are very capable of helping patients to modify

* Sodium oxybate is one of the foundational treatments of narcolepsy, but it
has an extremely high sodium content



Newer and Emerging Treatments
for Narcolepsy and IH



Lower Sodium Oxybate

Idiopathic Hypersomnia (IH) in adults
Narcolepsy: EDS and cataplexy (ages 7 years and older)

Mechanism of action Hypothesized GABAg actions at noradrenergic and dopaminergic neurons

Typical doses Narcolepsy: 4.5 g to 9.0 g nightly, divided into two doses at nighttime
IH: may be prescribed once nightly, initially 3 g or lessthenupto6 g

Central nervous system depression; abuse and misuse

Caution with hazardous activities, depression and suicidality, confusion/anxiety,
parasomnias

Contraindications In combination with sedative hypnotics or alcohol
Succinic semialdehyde dehydrogenase deficiency

Adverse effects In adults (= 5%): headache, nausea, dizziness, decreased appetite, parasomnia,
diarrhea, hyperhidrosis, anxiety, and vomiting

Potential interactions Divalproex - recommend initial sodium oxybate dose reduction

Special considerations Risk Evaluation and Mitigation Strategy (REMS), central pharmacy

Lower sodium content

FDA. Drugs@FDA: FDA-Approved Drugs. Accessed March 10, 2024: https://www.accessdata.fda.gov/scripts/cder/daf/
See Prescribing Information for full details



Lower Sodium Oxybate

2,300mg

AHA max daily * At 6 mgto 9 mg/night, sodium oxybate
contributes 1100 mg to 1640 mg to daily

sodium intake

1800 sodium intake
e _ "7 AHAideal dail * Yet... The American Heart Association
3 1500 -: : sodiumintakg . . .
g R recommends total daily sodium intake of
£ P <1500 mg as ideal and 2300 mg as the
8 oo | b upper limit to maintain blood pressure
o |1 A and heart health
: i ! E : E sodium
300 i I 1 1| thanSXB

[
|
|

W45g/d Meg/d B7.5g/d W9g/d

Junnarkar G, et al. Expert Opin Drug Discov. 2022;17:109-119. American Heart Association. How much sodium should | eat per day?
Accessed Nonvember 8, 2023. http://www.heart.org/en/healthy-living/healthy-eating/eat-smart/sodium/how-much-sodium-should-i-eat-per-day.



Switching to Low-Sodium Oxybate
Significantly Reduced 24-Hour Blood Pressur

Primary Endpoint
24-hour ambulatory SBP ——
Secondary Endpoints
Daytime ambulatory SBP —a—
Office SBP —a—
Nighttime ambulatory SBP —_
Exploratory Endpoints
24-hour ambulatory DBP —a—
Daytime ambulatory DBP —a—
Office DBP ——
Nighttime ambulatory DBP 1
141210 -8 6 —4 -2 0

LSM change (95% CI), mmHg

Greater Blood Pressure Reduction

White WB, et al. Hypertension. 2025;82(12):2162-2171.

End of

Baseline Treatment
High-Sodium Low-Sodium

Oxybate Oxybate LSM

(N=43) (N=43) change® (95% CI) P value

Mean (SE), mmHg mmHg 1-sided 2-sided

132.3 (1.8) 128.2 (1.8) -41 (-6.9,-1.4) 0.0019* 0.0038
139.1 (1.9) 134.1 (1.9) -5.1 (-7.8,-2.4) 0.0003* 0.0005
138.0 (0.9) 128.8 (1.4) -9.2 (-11.9, -6.5) <0.0001* <0.0001
116.9 (2.1) 114.9 (2.4) -2.0 (-5.3,14) 0.1265 0.2530
77.3 (1.6) 75.0 (1.4) -2.3 (-4.1,-0.5) 0.0118°
82.7 (1.6) 79.8 (1.5) -28 (-4.8,-0.9) 0.00450
85.2 (1.0) 81.4 (1.5) -3.8 (-6.0,-1.6) 0.0014°
65.2 (1.8) 64.1 (1.9) -1.1  (-3.6,1.5) 0.3993°




Once-Nightly Sodium Oxybate:
Extended-Release Oral Suspension

GABA; agonist
DEA Schedule Il

Approved for cataplexy or EDS in adults with narcolepsy

* Dose
* |Initiate dosage at 4.5 gm/night orally, one dose
* Titrate to effect in increments of up to 1.5 gm/night/week
* Recommended dosage range: 6 grams to 9 grams once per night

* Contraindications: In combination with sedative hypnotics or alcohol,
Succinic semialdehyde dehydrogenase deficiency

* AEs in adults (= 5%): Nausea, dizziness, enuresis, headache, and vomiting

DEA=US Department of Justice Drug Enforcement Agency. Drugs@FDA: FDA Approved Drugs. Accessed March 10, 2026.
www.accessdata.fda.gov/scripts/cder/daf/.



T
Mean Plasma Concentrations of GHB Following Oral

Administration of ON-SXB or Twice-Nightly SXB

N=28 healthy volunteers

Main finding:
Once-nightly SXB provides
sustained overnight exposure
without the second concentration
peak associated with middle-of-
the-night redosing

GHB Concentration, pg/mL (mean+SE)

Time, h
—8—ON-SXB -#—Twice-nightly SXB

GHB=g-hydroxybutyrate; ON-SXB=once-nightly sodium oxybate; PK=pharmacokinetic; SXB=sodium oxybate
Error bars indicate standard error.
Bogan RK, et al. Sleep Med. 2022;100:442-447.



Once vs. Twice Nightly Low Sodium Oxybate in IH

A
20
oLT SDP DBRWP
B
Placebo Lower-sodium Least squares mean Nominal
154 P (n=59) oxybate (n=56) difference (95% Cl) p value
_ Male 16 17 —_— ; -6-0(-9-2t0 -2-8) p=0-0006
Q Least squares mean '
v difference (95% Cl) in change Female 43 39 —_— ; -6-5(-8-310-4-8) p<0-0001
2 1 from end of SDP to end of Once nightly 11 15 —_— : -49 (-7-4t0 -2-5) p=0-0004
a - DBRWP . . :
= L -65(-8:0t0 -5.0) Twice nightly 47 4 — ; -7-4(-92t0 -5.7) p<0-0001
g p<0-0001 With long sleep 11 13 —_— ; -7-8 (-11-4t0-4-2) p=0-0002
Without long sleep 48 43 — i -6-2 (-7-8t0 -4-6) p<0-0001
. Taking baseline idiopathic hypersomnia medication 35 33 —_— ; -6:9(-8:9to0 -4.9) p<0-0001
Treatment naive 24 23 —_— E -6:0 (-83t0-37) p<0-0001
T T T T T T T 1
-@- Open-label lower-sodium oxybate (n=115)* 4 J N -12 -10 -8 -6 -4 -2 0 2
-8 Double-blind lower-sodium oxybate (n=56) Least squares mean difference (95% Cl)
-#- Double-blind placebo (n=59) — —>
o T T T T T T 1
Dayl Week1l Week 4 Week 8 End OLT End SDP End DBRWP Favours lower-  Favours

sodium oxybate placebo

» Efficacy in pivotal phase 3 trial observed in both once (23%) and twice nightly (77%)
dosing

* Phase 4 DUET trial had 36.6% on once and 63.4% on twice nightly therapy

* Allowed investigator discretion/preference with maximum nightly dose of 9 grams
(maximum once nightly dose of 6 grams)

Dauvilliers Y, et al. Lancet Neurol. 2022;21(1):53-65; Plante DT, et al. CNS Drugs. 2026;40(6):803-822.



Newer Oxybate Options: Summary

Lower Sodium Oxybate Once-nightly Sodium Oxybate

* Substantially lower sodium load * Similar sodium load to standard

 Flexible dosing sodilim oxybate

« Once vs. twice nightly * Regimented dosing
* Asymmetric » Potential to avoid middle of the
* Current indications for night awakenings
narcolepsy and IH * Current indication for

narcolepsy



Pitolisant

Narcolepsy: EDS or cataplexy in adults
Mechanism of action Histamine H; receptor antagonist/inverse agonist

Typical doses 17.8 to 35.6 mg daily (initial dose 8.9 mg)
Dose reductions for hepatic and renal disease (not recommended for
end-stage renal disease) and CYP2D6 poor metabolizers

Warnings QT interval prolongation

Contraindications Known hypersensitivity; severe hepatic impairment

Adverse effects Insomnia, nausea, anxiety

Key potential interactions trong CYP2D6 inhibitors: 17.8 mg maximum recommended dose
Strong CYP3A4 inducers: decreased pitolisant exposure

Hormonal contraceptives and sensitive CYP3A4 substrate effectiveness
may be reduced. Use alternate non-hormonal contraceptive method
during pitolisant use and 3 weeks after use.

Special considerations Central pharmacy

FDA. Drugs@FDA: FDA-Approved Drugs. Accessed March 20, 2024: https://www.accessdata.fda.gov/scripts/cder/daf/
See Prescribing Information for full details



Pitolisant Phase 3 Trials

* Harmony 1 - Double blind RCT in narcolepsy
* Pitolisant demonstrated significant improvements in ESS relative to placebo
* Similar changes in ESS compared to modafinil

* Harmony CTP — Double blind RCT in narcolepsy with cataplexy
* Pitolisant demonstrated significant reduction in weekly cataplexy rate
* Also several other secondary endpoints

* INTUNE - Double blind randomized withdrawal trial in IH
* Did not meet primary endpoint (ESS)

Dauvilliers Y, et al. Lancet Neurol. 2013;12(11):1068-1075; Szakacs Z, et al. Lancet Neurol. 2017;16(3):200-207; Plante DT, et al. Sleep.
2025;48(suppl 1):A375-A376.



Orexin 2 Receptor Agonists: A New Treatment Class

Agent Population studied Current status* Key clinical signal
FDA approved for Phase 3: improved wakefulness, sleepiness, cataplexy,
Oveporexton : . . : . : .
TAK-861 NT1 adults with NT1 in disease severity, and quality of life; median weekly cataplexy
(LSS August 2026 reductions of 79%-89%
Alixorexton NT1, NT2, IH Phase 3: NT1 and NT2; Plaoii ij?ﬁu: :Zsrj?; Y\ilr?qd 'rrgferﬁqvfﬂr avl\goaonbo'lsiilseglijr:i(;?geusem
(ALKS 2680) S Phase 2: IH » 1MP ™
and cognition
Early results showed improved objective and subjective
Cleminorexton wakefulness across NT1, NT2, and IH; NT1 cohort
(ORX750) NT1, NT2, 11 Phase 2a demonstrated an 87% relative reduction in weekly
cataplexy versus placebo
Being developed for hypersomnolence disorders with and
TAK-360 NT1, NT2, IH Phase 2 without established orexin deficiency; efficacy results not yet
available
) Early clinical development assessing safety,
Lu AH69593 Narcolepsy Phase 1b; FDA Fast pharmacokinetics, and pharmacodynamic effects; patient

Track efficacy not yet established

*As of September 2026
Dauvilliers Y,, et al. N EnglJ Med. Published online September 9, 2026. doi:10.1056/NEJM0a2601598; Plazzi G, et al. Lancet Neurol. Published
online August 24, 2026; Alkermes. Accessed September 10,2026; ClinicalTrials.gov. NCT06752668, NCT06812078; Lundbeck. July 23, 2026.



Key Learning Points ',Q..'

* Multiple oxybate preparations are commercially available that vary
depending on cation(s) bound to the oxybate moiety (sodium vs.
others), timing of administration, and current indications

* Pitolisant is a unique agent targeting histamine approved to treat
daytime sleepiness and cataplexy in narcolepsy

* The first orexin receptor 2 agonist (oveporexton) has recently been
approved to treat type 1 narcolepsy, with other agents from this class
under development



Faculty/Patient Advocate
Panel Discussion

Patient Advocate Experience with Diaghosis and Treatment of Hypersomnolence
Role of Psychiatry Clinicians in the Care of Patients with Hypersomnolence
Best Practices for Counseling Patients on Sodium Intake

Building a Support Network with Sleep Specialists




T
Accessing Further Education/Consultation

in Sleep Medicine

The
Sleep IS committed to the

growth and development of the
Research field of sleep and circadian

SOClety research through education and
® F()undati()n funding opportunities.

Learn more by visiting their website: ¢!

https://sleepresearchsociety.org/foundation/




Q&A
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