6/29/2019

@g_the home of neurology

5th Congress of the European Academy of Neurology

Oslo, Norway, June 29 - July 2, 2019

Teaching Course 2

Treatment of adult and pediatric primary sleep
disorders (Level 2)

Treatment of sleep-related movement
and breathing disorders

UIf Kallweit

Hagen, Germany

Email: ulf.kallweit@uni-wh.de



( u rvve rsitat
Witten/Herdecks

5th EAN congress
Oslo, 29 June 2019
Teaching Course- Level 2

Treatment of sleep-related
movement and breathing disorders

UIf Kallweit
Center for Narcolepsy & Hypersomnias
University Witten/Herdecke

* No conflicts of interest

6/29/2019



nipersitit
Sleep-related movement disorders
Restless legs syndrome
Sleep-breathing disorders
Obstructive sleep apnea
Gnipersitit,

Sleep-related movement disorders
Restless legs syndrome

Sleep-breathing disorders
Obstructive sleep apnea

6/29/2019



6/29/2019

(urDversntat
Witten/Herdecke

Epidemiology

* General population: 1-15%
* 1-3% need pharmacotherapy
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male (n=23,282)

Ohayon, 2012

female (n=26,150)
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Familial RLS
in males

Familial RLS
in females

|

RLS

|

Etiology/ Pathogenesis

RLS in a single
comorbid condition
Iron deficiency
Kidney disease
CVD in women

Diabetes
Migraine
PD-treated RLS in
Polyneuropathies multimorbidity

AR

RLS severity

Forms of RLS

Trenkwalder et al., 2016
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MEIS 1 and -2 involved in
development of basal ganglia in
the human brain

Freemann and Rye, 2013; Drgonova, 2015; Ferré, 2018
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Iron transport dysregulation- BBB
->acquisition of iron in the brain low

Earley, 2014
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Pre-
synaptic

Extra-
cellular

Post-
synaptic

DAT, dopamine transporter; 30MD, 3-Omethyldopa; Th, tyrosine hydroxylase.

Salas et al, 2010
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i dopamine/ adenosine
Iron diet (7 weeks)
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Quiroz, 2016
ez Pathogenesis-
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e State C-S-T-C Circuits Akathisia

Figure 6. Integrative scheme of the pathogenetic mechanisms involved in the periodic leg movements during sleep (PLMS),
akathisia and arousal components of restless legs syndrome (RLS; see text: Conclusion and Future Directions).

Ferré, 2018
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Circadian dopamine levels

8AM 8PM 8AM

Adapted from: Sleep and Movement Disorders; Chokroverty S et al., 2013

Symptoms
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(e Symptoms
st Periodic limb movements
Periodic imb movements in sleep consist of
flexion movements at the ankles, knees and
hips, and sometimes the arms, recurring every
5 to 90 seconds

Usually bilateral :
(>90%), e 'mwmwwmwwwww
* rarely unilateral m s ‘W"* MW‘ mm,m
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Symptoms
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e Periodic limb movements
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Box 2 | The URGE acronym

Wayne Hening coined the acronym 'URGE' as a convenient
reminder of the key features of restless legs syndrome:*

= U= urge to move the legs, usually associated with
unpleasant leg sensations

» R =restinduces symptoms;
= G = getting active (physically and mentally) brings relief
» E = evening and night make symptoms worse

Table 12 Diagnostic criteria for restless legs syndrome (RLS; adapted from ICSD-3)

Criteria A-C must be met

These symptoms must:
1. Begin or worsen during periods of rest or inactivity such as lying down or sitting;
2. Be partially or totally relieved by movement, such as walking or stretching, at least as long as the activity continues; and
3. Occur exclusively or predominantly in the evening or night rather than during the day

positional discomfort, myalgia, venous stasis, leg oedema, arthritis, habitual foot-tapping)

A. An urge to move the legs, usually accompanied by or thought to be caused by uncomfortable and unpleasant sensations in the legs.

B. The above features are not solely accounted for as symptoms of another medical or a behavioural condition (e.g. leg cramps,

behavioural or other important areas of functioning

C. The symptoms of RLS cause concemn, distress, sleep disturbance or impairment in mental, physical, social, occupational, educational

Trenkwalder, 2013; European Sleep Textbook, 2014

W I Table |. Characteristics That Differentiate the Most Common
Qn)\/‘el':”shta’t N Conditions That Mimic RLS From RLS'**®
- Disorder Characteristics
Hypotensive Occurs in patients with orthostatic hypotension;
akathisia does not normally accur while lying down
Radiculopathy No urge to move the legs; no response to dopamine
agonists
H M M M Vascular Pain intensity in legs worsens with movement; pain
D I ffe re n t l a I d I ag n o S I S claudication; intensity in legs lessens with rest; no urge to move
neurogenic legs; no circadian rhythmicity
claudication
Neuroleptic- History of neuroleptic use; no relief with leg
induced akathisia movement
Neuropathy Typically reported as numbness, burning, pain; no
urge to move the legs; present mostly during the
day, infrequent at night; no relief with sustained
mavement; no response to dopamine agonists
Chronic pain Symptoms may be present with movement
syndrome
Nocturnal leg No urge te mave the legs; often experienced as
cramps sudden and painful muscle contractions in calf
Hypnic jerks Sudden movements/sensations often described as
falling or electric shocks
Fibromyalgia Na circadian riythmicity; no response to dopamine
agonists; not relieved by movement.
Positional No circadian rhythmicity; can be relieved by simple
discomfort change in position; usually does not return with
position change
Arthritis Discomfort with movement and mastly in joints; no
response to dopamine agonists; no circadian rhythmicity
Varicose veins  Some relief with inactivity or massage
Bogan, 2013 Abbreviation: LS, restless legs syndrome

6/29/2019
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0 e Questionnaires

Box 3 | Scales for assessing RLS

Severity scales IRLSSG- ratlng scale
= |RLS (International RLS Study Group Severity Scale)¢t
= RLS-6%2
In the past week...
= Johns Hopkins Severity Scale (JHSS)?’ (1) Overall, how would you rate the BLS discomfort in your legs or arms?
_ (4) Very severe
_ (3] Severe
Quality of life scales = 2 Moduke
= RLS QoL questionnaire by Kohnen&? - E:); ’;“”‘d
_ one
= RLS QoL questionnaire by Allen*’ In the past week...
(2) Overall, how would you rate the need to move around because of your RLS symptoms?
= RLS-QL! instrument“® _ (4] Very severe
& _ (3) Severe
= SF-36 (Short-Form 36 Health Survey)5* _ (2) Moderate
_ (1) Mild
Other scales for RLS _(0) None
S ’ : In the past week...
= Clinical Global Impression (CGl), Patient Global (3) Overall, how much relief of your RLS arm or leg discomfort did you get from maving
i 165 around?
Impression (PGI) TY—
= RLS diagnostic index (RLS-DI)” — (3) Mid relief
_ (2) Mederate relief
= Augmentation Severity Rating Scale of the European _ (1) Either complete or almost complate relief
36 _(0) No RLS symptoms to be relieved
RLS study group (ASRS)* P T———r
Abbreviation: RLS, restless legs syndrome. Reprinted from Sleep
Med. 4, Hogl, B. & G i V. RLS and sleep
ionnaires in i lessons learned from Parkinson’s

disease, S7-S12, © (2007), with permission from Elsevier.

Trenkwalder, 2010

Witten/Herdecke

@ ... Associated symptoms/disorders
— Cardiovascular diseases

Increased risk for hypertension Association between RLS severity and
OR1,12-2,5 mortality among relatively healthy men
70
Odds oo nd 550 Relate wesght (%
5 60
' 2 B ptrend = 0.03
250
I ) E 40
3 g .
T 3 k] 2,50 (0.97-6.45)
' 9 S 30
' ; s
- 5 % 20 164 (0.73-3.65)
' ‘.
! 1 L 00
A . HIN e No RLS RLS 5-14 RLS 15+
times/month times/month
(n=5490) (n=99) (n=45)
Hwang et al., 2018; Innes, 2012 Li 2013
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(}n Autonomic/sympathetic activation-

Pennestri, 2007

PLM

—e—  PLMS withMA 11
PLMS without MA {

Changes in systolic BP

Changes in diastolic BP

Changes in HR
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Heartbeats before and after the movement
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Restless Legs Syndrome
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Cardiovascular Disease

Gottlieb et al., 2017
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(Gversitat Associated symptoms/ disorders
P Psychiatric disorders

Increased risk for depression and anxiety
OR 2-4

Table2 Lifetime prevalence rates and odds ratio of depressive disorders, pank attadts and arcdety disordersin RLS patients and the GHS-MHS contrd group (* p < 0.05;
**p< 0.01;*** p < 0.001) (RLS restBess legs syndroms; MDE major depressive episade; w weighted; OR odds ratio; @ confidence interval)

RS (n =130} Contrds {n= 2265) RLS vs. Controls RLS > G5 years (n = 108)
N % swd N % 9B5%A OR 95%CI N * 5%
#Any MDE 48 369 290456 393 152 137168 330**  21-50 21 194 130-281
MOE 30 230 166312 348 134 119149 18 12-30 17 157 100-239
Dysthymia 7 53 25-109 108 38 3.1-47 110 04-25 4 37 13-95
Panic Attad 20 1538 0a-27 19 72 62-84 21 12-36° 8 74 37-142
#Ary Panc Disorder 15 114 7.0-183 €2 34 27-42 364" 1869 5 46 1.9-107
Panic Disorder 15 114 7.0-183 & 32 2540 413 21-80° 5 46 19-107
Paten of comorbidity
Andetly & Depression 25 192 133-270 13 60 5.1-7.1 9 83 43-153
Panic &Depression 9 49 36128 4 16 1223 457%  19-107 2 19 0472
¥induding patients wath the Giscrder due toa general medical condition according to DSM-IV
© OR adjustad for mean contral group = 4.6 for panic attadk (95 %C1 = 22-9.5),8.5 for panic attack dus to medical condition(95% 01 = 3.3-183), and 9.1 for panic disor-
der {35%0 = 42-195

Hornyak, 2010

Qtt Prospective study: RLS-Psy-Co

A psyc hiatric disorder was E&U;}Eszﬁmlu‘an[?f:c'gn::iﬁgﬁfﬂ:c:rudi:;'éu i
ategories’
found in 39% of RLS patients
60.0% : :
Psychiatric disorder “
Major depression 8 (16.3%) 400%
Anxiety disorder 6 (12.2%)
Somatoform disorder * 9 (18.3%) 200%
* Subtyp psychogenic pain 8/9
disorder .
Post- traumatic stress 2 (4.1%) oo P 515 15
disorder (PTSD) Puttincex
L) RLS+PC
Eating disorder 1(2%) P peyhia ty: PLM, periodicimb RLS, restless
egs syndrome.

Kallweit et al., 2016
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\wersiEt - Medication inducing or deteriorating RLS

Antidepressants (SSRI, SNRI) . Other

o RLS-Cases in % Cimetidin

© Metoclopramid

n Clozapin, Haloperidol, Olazapin,
701 Quetiapin, Risperidon

ol Lithium

0- . Simvastatin

& &

p & @a"*‘@ %&f é?of égfb & F @563‘& Tramadol

e & ¥ o o4 Interferon a

Fig. 2. Percentage frequency of new RLS cases with reference to

Phenytoin, Methsuximid

mdividua | medication.

Hoque et al., 2010

Gipersiat, Therapy

TTANSIUSIONS, . LIl UIU PEUICIU WAGH ULAUIGY SIO[tcavs v jrswessmsmey o

Actn Medion Scandinavien, Vol CXLY, fase, VI, 1053,

Trom the Medical Clinie of tho University of Upsala, Sweden (Chief: Professor E. Ask-
Upmark, M. D.)

Therapy in Rostless Legs.
By
NILS BRAGE NORDLANDER.
(Submitted for publication January 7, 1038,)

~—

e

8

" —
sovoral times. In cases of sideropenia without anomia where restless legs ocourred,

they have been cured by iron therapy per os (3). Sinco then I have tried intravenous
jron therapy with »Intrafers (identical with »Ferrivening and containing a 2 per
cont colloidal solution of saccharated oxide of jron) in pationts with restloss logs.
As tho result of one or two injections the paresthesia as a rulo disappenred after
» day and remained absont for o long time. Thus 10 pnt-‘x?nti with iron-deficienoy-

{2t RO GO K \ |

Nordlander BG; Acta Med Scand 1953;145(6):453-457
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Evidence-based and consensus clinical practice guidelines for the iron et Dt & o A

treatment of restless legs syndrome/Willis-Ekbom disease in adults Are all 4 core RLS features present?
o Rule i ', iall ind al di fort.
and children: an IRLSSG task force report Srveald ol e
Obtain moming fasting serum ferritin, iron, total iron binding capacity, TSAT%.

Richard P. Allen *°, Daniel L. Picchietti °, Michael Auerbach ¢, Yong Won Cho ¢,

James R. Connor °, Christopher ]. Earley °, Diego Garcia-Borreguero ', Suresh Kotagal %,
Mauro Manconi ", William Ondo ', Jan Ulfberg ', John W, Winkelman ¥, On behalf of the
International Restless Legs Syndrome Study Group (IRLSSG)

TSAT% < 457
| ves

1) Is serum ferritin > 75 ug?’

2) Are conditions present that block oral iron
absorption or make response unlikely?*

3) Oral iron contraindications?

Need for a more rapid response?

Yes to
any

Results: A total of 299 papers were identified, of these 31 papers met the inclusion criteria. Four studies
in adults were given a Class | rating (one for IV iron sucrose, and three for 1V ferric carboxymaltose); only
Class IV studies have evaluated iron treatment in children. Ferric carboxymaltose (1000 mg) is effective
for treating moderate to severe RLS in those with serum ferritin <300 g/l and could be used as first-line

Notoall4

treatment for RLS in adults. Oral iron (65 mg elemental iron) is possibly effective for treating RLS in those ORAL IRON TREATMENT
with serum ferritin <75 ug/l. There is insufficient evidence to make conclusions on the efficacy of oral Ferrous sulfate 325 mg (65 mg elemental) + vitamin C 100 mg
iron or IV iron in children. twice daily or total dose once daily.

Continue for 12 weeks or stop f oral iron s not tolerated.

Conclusions: Consensus recommendations based on clinical practice are presented, including when to
P P .2 Repeat iron panel after 12 weeks of treatment.

use oral iron or IV iron, and recommendations on repeated iron treatments. New iron treatment algo-
rithms, based on evidence and consensus opinion have been developed.

Satisfactory response
of RLS to oral iron?

Stop oral iron but repeat as needed if

5/"\91:’:: w&:m‘am =g Assess for intravenous iron
Adjust any other RLS treatments as. (See intravenous iron aigorithm)
needed.

‘Serum ferritin can be faisely elevated in the presence of acute or chronic inflammation.

“Such as a heavy uterine bleeding, bariat . y
disease, theumati diseases, etc.

@ersit it H :
v Oral vs. iv. iron therapy

i.v.iron therapy more
16 effective (p=0.0022)

14
12

10

RLS-Schweregrad
o
|

baseline Monat 12
Woche 8 baseline Monat 12
M Eisensucrose (iv.) M Eisensulfat (oral)

Ulfberg J et al., WASM Berlin 2005

6/29/2019
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@ersatat RLS- Therapy

Treatment Random-effects model 95%-Cl
GBP-ENC —%— -5.31 (-6.75 to -3.88)
PGB — -5.21 (-6.92 to -3.49)
PLC 0.00

PMP - -4.72 (-5.70 to -3.74)
RPR - -3.99 (-5.37 to -2.60)
RTG —— -5.17 (-6.62 to -3.73)

| L L L

Gabapentin enacarbil, pregabalin and rotigotine are equally effective in restless
legs syndrome: a comparative meta-analysis.
Iftikhar IH, Alghothani L, Trotti LM. Eur J Neurol. 2017;24:1446-1456.

)il RLS — therapy

Table 1. Levels of evidence of the principal pharmacologic treatment of RLS/

WED.

Drug Level of evidence
Dopamine agonists

Pramipexole Level A

Rotigotine Level A

Cabergoline Level A, not FDA-approved

Ropinirole Level B

Levodopa Level C, not FDA-approved
Alpha-2-delta calcium channel ligands

Gabapentin encarbil Level A

Pregabalin Level B, not FDA-approved

Gabapentin
Opioids

Oxycodone/naloxone Level C, not FDA-approved
Iron

Oral iron Level B, not FDA-approved

Ferric carboxymaltose Level B, not FDA-approved

Abbreviation: FDA = US Food and Drug Administration.

Zucconi,2018

6/29/2019
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PLM/ blood pressure

under DA-Therapie

120%

115%

110%

105%

100%

RLS baseline —=—
RLS after Pramipexole - - - -

Manconi, 2011

\ un)versﬁtat
Witten/Herdecke

PLM/ blood pressure

under DA-Therapie

Rotigotine's effect on PLM-associated blood pressure elevations in
restless legs syndrome
AnRCT

Bauer A et al., Neurology, 2016

50

0
|
-100 }

150
-200

-250

Improvement

LS mean treatment difference (95% Cl)

p<00001  p=00028 p<00001  p=00146 p=0.0001 p=0.1079

-300

Noctumal Total Noctumal Total Noctumal Total
S8P noctumal D8P noctumal HR noctumal
elevations s8P elevations DBP elevations HR

Jevat
with PLM elevations  with PLM __ elevations _ with PLM ___elevations.

(...) most of the treated
patients for primary RLS
had no association with
CVD and hypertension (...)

Cholley-Roulleau M et al, PLoS One, 2017

6/29/2019
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@ersitét . . .
) DA-therapy improves depression in RLS

T Neurol (20113 258: 1046-1054

DOI 10.1007/s00415010-5879-7
Ropinirole Placebo
ORIGINAL COMMUNICATION 5
Ropinirole improves depressive symptoms and restless legs -2 4
syndrome severity in RLS patients: a multicentre, randomized,
placebo-controlled study @ -4
=3
) 2
Mattern - Ines Peglau - Tillmann Dreykluft - o 6
a Hansen * Ralf Kolnen * Norbert Banik « g
Hornyak < 45
CI
-10 4
0.1
ol I s,

Fig. 3 Change of the Montgomery-Asberg Depression Rating Scale
(MADRS). Adjusied mean treatment difference from baseline to end
of the study (day 85). "*“indicates P < 0.001

\Giersizt RLS- Augmentation

Definition

- main complication of dopaminergic treatment of
RLS (levodopa > dopamine receptor agonists).

RLS symptoms

— appear earlier in the afternoon or evening

- have a quicker onset after rest

- are more intense

- are spread to different parts of the body

- shorter duration of medication effect

6/29/2019
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niyversitst, RLS- Augmentation

Table 3. The MPI Diagnostic Criteria for Augmentation'™

Augmentation requires that criteriaA + B,A+C,orA+B+C

are met:
A) Basic features (all of which need to be met):
| . The increase in symptom severity was experienced in 5 of 7 days
during previous week.

2.The increase in symptom severity is not accounted for by other
factors, such as a change in medical status, change in lifestyle, or the
natural progression of the disorder.

3. It is assumed that there has been a prior pesitive response to
treatment.
B) Persisting (although not immediate) paradoxical response to
treatment: RLS symptom severity increases some time after a dose
increase and improves some time after a dose decrease.
C) Earlier onset of symptoms:
| Earlier onset by = 4 hours
or

2. Earlier onset (between 2—4 hours) occurs with | of the following
compared with symptom status before treatment: a) shorter latency
to symptoms when at rest; b) extension of symptoms to other body
parts; c) greater intensity of symptoms (or increase in PLMs); or
d) shorter duration of relief from treatment.

Abbreviations: MFIl, Max Planck Institute: PLM, periodic leg movement; RLS,
restless legs syndrome.

Bogan, 2013

Qn)yﬁersﬁcat’

Circadian dopamine levels

Normal
DA

RLS DA

8AM 8PM 8AM

Aus: Sleep and Movement Disorders; Chokroverty S et al., 2013

6/29/2019
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Gipersitar, RLS- Augmentation

| Augmentation
Eliminate exacerbating factors
(serum ferritin < 50-75 pg/mL), lifestyle changes, exacerbating drugs)

! !

Mild augmentation (all of the below) Severe augmentation
1. Temporal shift 1. Not mild, OR
2. Dopaminergic dose is < maxi doss 2. Does not respond to treatment for mild augmentation
3. Symptoms cause mild distress T
4. There has been no prior increase in dose above what = 3 - e -
wias previously therapeutically effective The omechvf! is fo reduce, & if possible ‘elnmm_ala the short-acting
dopamine agonist and to begin freatment with roligotine or a long acting
k] ¥ agonist or an a23 ligand or in severe cases a long-acting oplate
i Three strategies are available for doing this:
Keep the same OR . Cemplfll: switch egie: vail ing this
dopamine agonist et 10000 ‘;elo‘;o"“ons 1 OR 1 OR 1
T T 10-day washout
Cross titration
One of the below three Add an a2 ligand and Switch
| ligan |
options: Ang2sngand then gradually reduce Switch patient from
1. Split with same dose; the dose of the a short-acting Evaluate if any drug
2. Advance the dose OR dopamine agonist with dopamine agonist to treatment is needed.
earlier, the objective of rotigotine or a long- If symptoms.
if options 1 and 2 fail Ratigotine or a long- eliminating it altogether, acting dopamine continue, introduce
3. Consider increasing the acting i ur ing that this agonist if this is not an a2 ligand or an
dose but keeping it at/ agonist al s approved may not be possible in already the case. opioid
below approved daily dose dose all cases
: o I I I
If this strategy fails If this strategy fails
consider a complete consider “severe . If these strategies fail or if the patient has severe, round-the-clock
switch of " options. symptoms, then treatment with low doses of an opioid (long-acting
or shou
|—. . If serum ferritin < 50-75 pg/mL then treatment with intravenous iron,
according to availability, should be strongly considered.

Bogan, 2013

Long term DA treatment with
Rotigotin patch

IRLS Score *
40 Remitter (IRLS<10):  59% of patients

~~
8 Symptomfree (IRLS=0): 39% of patients
I
o 30
Nt
(]
1
o
]
S 20
E -~
£t
c 9
32 10
A
-
£ =
- N
Titration
3691215182124 27 30 33 36 39 42 45 48 51 54 57 60
Time (Months)
n=295 n=220 n=190 n=159 n=146 n=129

IRLS= International Restless Legs Study Group Ratings Scale, *Safety Set (n=295)

Adapted from Oertel W. et al. Lancet Neurol 2011; 10(8):710-20
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Sleep-related movement disorders
Restless legs syndrome

Sleep-breathing disorders
Obstructive sleep apnea
Phenotyping
Residual sleepiness

QH OSA Pathophysiology

Wakefulness

Normal breathing

Trudo FJ et al., 1998

6/29/2019
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PAP in OSA improves ESS

Figure 3. Forest plot of comparison: 2 CPAP versus control - Crossover studies, outcome: 2.1 Epworth

Sleepiness Score.
Epworth Score Epworth Score

Study or Subgroup _ Epworth Score  SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Bames 2002 06 133 67% -060[321,201) i
ESS Bames 2004 -1 05663 369% -1.00(211,011] L

Engleman 1997 01 184 35% 010F351,37) -+

Engleman 1998 -6 153 51% -6.00[9.00,-3.00) =

Engleman 1999 -3 1.067 104% -3.00(5.09,-091] el

Faccenda 2001 -24 071 235% -240F379,-1.01] L

Marshall 2005 -24 09183 14.0% -2.40[-4.20,-0.60) e

Total (95% CI) 100.0% -1.92[-2.59, -1.25] U

Heterogeneity. Chi*= 13.70, df= 6 (P = 0.03); F= 56% —ﬁ‘o_fn_—?u—z'u—

MWT:
MSLT:

Testfor overall efiect: Z=5.58 (P < 0.00001)

+2.4 min
+1.25 min

Favours CPAP  Favours control

Giles TL, et al., 2008
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“Residual” sleepiness in
Obstructive Sleep Apnea (OSA)

5-15% R-EDS in OSA (ESS >10)

Characteristic OSA with RES 0SA without RES 20
- 18
Usual sleep duration h:min 7024153 7062 1:09
Multiple awakenings 250 450 16
Early awakening 450 300 <
Nocturnal micturitions 30 500 E 14
Restiess legs symptoms, treated 200 150 >
Nonrefreshing night |::> 600°* 50 5 12
Sleep drunkenness 00 00 o
Morning headache |::> 450° 200 2 10
Sleep paralysis 200 00 %
Hypnagogic hallucinations 00 00 c 8
Tired on awakening 550" 150 3
Tired during daytime 950t 200 = 5
Nonretreshing nap 500* 30
Home-Ostberg score 574175 583181 4
D: 0%, 0. *: p<0.05 for OSA versus without RE! 2
controls

OSA with RES OSA without RES Healthy controls

Guilleminaut & Philip, 1996; Koutsourelakis | et al., 2009;
Pepin JL et al., 2009; Vernet | et al., Eur Respir J, 2011
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Differential diagnosis of
sleepiness in OSA

Diabetes
Inflammatory

-

Mood
disorders

%
Z
2, cytokines

Residual
Daytime
Sleepiness

Comorbid
disor

Medications
Drugs/alcohol

Undiagnosed
conditions
Anemia
Hypothyroidism

Neurologic
disorders

Fig. 1. Factors in ovals are potential contributing factors to the cause of residual daytime sleepiness in OSA.
Arrows represent the direction of effects.

Chapman et al., Sleep Med, 2011
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\nijeersitst Djagnosis OSA (?)

Polysomnographischer Befund erstellt nach AASM mit MiniScreen Pro
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et Differential diagnosis of
sleepiness in OSA

Diabetes
Inflammatory
cytokines /

restriction

Residual

Daytime P -

Sleepiness / V] /Comorbid
7 ] sleep
/ disorders

Medications
Drugs/alcohol

5 Neurologic

Fig. 1. Factors in ovals are potential contributing factors to the cause of residual daytime sleepiness in OSA.
Arrows represent the direction of effects.

Undiagnosed
conditions:
Anemia

Chapman et al., Sleep Med, 2011
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Hypoglossal nerve stimulation

NON RESPONDER (n=1)
* RESPONDER (n=6)

Events/our

Baseline AHI 6 Month AHI Baseline ODI 6 Month ODI
Fig. 1. Targeted hypoglossal nerve system. IPG = implantable
pulse generator. (Color figure can be viewed in the online issue,
which is available at www.aryngoscope.com.]
Friedmann, 2016
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Pharmacological management

Treatment for EDS in OSA

Solriamfetol
(under review EMA)
Other

Treatment of OSA
- according phenotype

Change of arousal threshold
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Eckert D, et al. 2014
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Pharmacological management

Changein AHI

Day 14 Day 28

H Placebo M Ond 24 mg 0 Ond 12mg+ FI5mg M Ond 24 mg+ Fl 10 mg

Figure 2—Adjusted mean change frem baseline in AHI within groups at
treatment day 14 and treatment day 28. *P = 0.069; **P = 0.057.

Prasad et al., 2010

Treatment of OSA
- according phenotype

Activation of muscle tone

Ondansetron +
Fluoxetin (5-HT2/3 / Serotonin)
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Sleep neurology at EAN Oslo

Sunday, 30 June

Time: 8:00—-9:30 h

Room: Jan Mayen 1

Activity: Focussed Workshop 10:
Disturbances of consciousness and
sleep-wake functions: The lessons
from brain damaged patients.

Time: 17:00-18:30 h
Room: Budapest
Activity: Oral session: Sleep disorders

Monday, 1 July

Time: 8:00—-9:30 h

Room: Lisbon

Activity: Interactive Session 5: What can
movement in sleep tell us about the disease?

Time: 13:30-14:15h
Room: Poster Screen B12
Activity: Poster session Sleep 2

Time: 15:45-16:45 h
Room: VIP Room, exhibition, blue area
Activity: Sleep Panel Business Meeting
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