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bjectives

Review OSA diagnosis and Discuss New OSA Treatment Option:
eview New CSA Guidelines with New Treatment Options

Review Updated RLS Guidelines with New Treatment Options
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pstructive Sleep Apnea

snoring

i)y

Normal Partial Collapse Enmpiete Collapse
Hypopneas Apneas
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inical Presentation

ypical symptoms = Atypical symptoms are more
o Snoring common in women

o Witnessed apneas o Nonrestorative sleep

o Excessive daytime sleepiness o Fatigue (not sleepiness)

o Nocturnal gasping/choking o Insomnia

o Morning headaches o Mood complaints

o Nocturia

o Poor focus/concentration
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yworth Sleepiness Scale

How likely are you to doze off in the following situations? e ANt o B
Sitting and reading D0 D1 02 O3
Watching television D0 01 D2 O3
Sitting inactive, in a public space D0 @h D2 3
Lying down to rest in the afternoon when circumstances permit D0 O1 O 2 D3
Sitting and talking to someone D0 01 02 D3
Sitting quietly after a lunch without alcohol D0 D1 ()2 ()3
As a passenger in a car for an hour without a break D0 O1 D2 D3
In a car, while stopped for a few minutes in traffic (20 (01 )2 ()3
TOTAL SCORE:

Score of >10 = sleepy

Johns MW. The Epworth Sleepiness Sca




sk Factors

\ge >50yrs

Aale > female (until postmenopausal)
-acial anatomy

arge neck circumference

Dbesity
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[OP-BANG Risk Stratification

DP-Bang Questionnaire

e answer the following questions by checking “yes” or “no” for each one

ing (Do you snore loudly?)

Iness (Do you often feel tired, fatigued, or sleepy during the daytime?)

rved Apnea (Has anyone observed that you stop breathing, or choke or gasp during your sleep?)
Blood Pressure (Do you have or are you being treated for high blood pressure?)

(Is your body mass index more than 35 kg per m*?)

(Are you older than 50 years?)

. Circumference (Is your neck circumference greater than 40 cm [15.75 inches]?)

ler (Are you male?)

Score of >3 has >
sensitivity to de
moderate to sever

2 1 point for each positive response.

ng interpretation: 0 to 2 = low risk, 3 or 4 = intermediate risk, = 5 = high risk.

Chung F et al. STOP questionnaire. Anesthesiology. 2




aferral Process

Sleep Clinic
Evaluation )
Patient Referral to Sleep Pol slgnlq_r?ggram
Evaluation Medicine y (PSG)
Sleep Study
Home Sleep
Apnea Test
Documentation is key! (HSAT)

e Symptoms (+ESS)

* Riskfactors (+STOPBANG)
e Comorbidities (02 use?)

* Reason for referral
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)lysomnogram (PSG)

imited EEG

ingle lead EKG
imb leads
espiratory channels
)Ximetry

-ffort belts

/- CO2 monitoring
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ome Sleep Apnea Test (HSAT)

\void In patients with the
ollowing significant
omorbidities

o Severe COPD

o Home O2 use

o Severe CHF

o Hypoventilation

o Central sleep apnea
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SAT with Peripheral Arterial Tonometry (PAT)
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agnosing OSA: Apnea-Hypopnea Index (AHI)

AHI = (total # of apneas and hypopneas)
(total SLEEP time in hours)

AHI Severity

<5 No OSA

5-14 Mild OSA
15-29 Moderate OSA
>30 Severe OSA
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eatment Options for OSA

Jontinuous Positive Airway Pressure (CPAP)
Aandibular Advancement Device (MAD)
lypoglossal Nerve Stimulator (HGNS)

)ther Surgical Options

ntraoral Neuromuscular Stimulation (NMES)
Veight Loss Therapy

lew Medications?
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ypoglossal Nerve Stimulation (HGNS) Therapy

ilateral Stimulation

1spire® —
-

ric collapse is a contraindication

Same Qualifying Criteria

= AHI15-65*

m Centraapneas <25%
= BM|<32*

= Failed CPAP

*pbased on insurance

Bilateral Stimulati

Concentric collapse is NOT contrair
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ypoglossal Nerve Stimulation (HGNS) Therapy

Unilateral Stimulation Bilateral Stimulation
-DA approved since 2014 = FDA approved since 2025, b
nternal battery exchanged avallable in Europe since 20
svery 11 years = External battery
Remote operated = Phone app operated
Vlore focus on tongue = More focus on base of tongL
yrotrusion depression
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rzepatide (Zepbound)

-irst FDA-approved medication for the treatment of moderate-to-
severe OSA (AHI >15) in adults with obesity (BMI >30)

SURMOUNT-OSA Trial
| Decrease AHI by ~50%
| Decrease in body weight by ~18%
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A Change in Apnea—Hypopnea Index in Trial 1 (efficacy estimand)

= : Placebo
:E. _5_\% 438 %_53
2 \
g -10- ‘
2
o -15-
£
& -20-
3]
m —
£ -25- ~—— -25.3
() Tirzepatide -27.4
% -304
e
8 -35-
(W]
40 T T v T
0 20 52 Treatment-
Regimen
eeks ;
w Estimand

B Change in Apnea—Hypopnea Index in Trial 2 (efficacy estimand)

Overall mean apnea—hypopnea index at baseline, 51.5 events/hr
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C Change in Body Weight in Trial 1 (efficacy estimand)
Overall mean body weight at baseline, 114.7 kg

(1] [ RSRIS coshaesa  pe prigd RAES Hoed i e e e i
W—lj -1.6
@
£
o -5 | Placebo
m
E
U=
o
3
8 -15-
() B 2
t Tirzepatide | #1-18.1 -17.7
o 20
(7]
o
-25 T T T T 1 | T rla T
0 4 812162024 36 48 52 Treatment-
Regimen
Weeks Estimand

D Change in Body Weight in Trial 2 (efficacy estimand)
Overall mean body weight at baseline, 115.5 kg
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rzepatide (Zepbound)

‘DA approved since Dec 2024, but insurance coverage may still
e difficult

ut of pocket expense may run $300-$500

leep study within the past year

low does coverage look after weight loss?

ral GLP-1 meds are not indicated for treatment of OSA
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rst Oral Medication for OSA?

>ombination pill of Aroxybutynin and Atomoxetine (AD109)
o Increase activity of upper airway dilator muscles

AARIPOSA trial

o Reduction in AHI by 45% in mild-moderate OSA

o Mean HR slightly increased

o Most common side effects — dry mouth, insomnia, urinary hesitancy
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ARIPOSA Trial Results

g 1

70

-
o

[ Placebo o C
> 60 =
3 mE Ato75 2E
2 50 @ % 50—
b mm AD109 2.5/75 ST
8 40 £ 5 40
> = AD109 5/75 a5
> 30- o 30
c v
2 20~ 8 Yo 20
3 ) 5
- 10~ | B III =l | 10
o UALIA UM COMMA FURMN R bl NN M i
>20% >30% >40% >50% >60% >70% >80% >90%
% reduction in AHI, from baseline QN

UT Southwe
Medic:



traoral Neuromuscular Electrical Stimulator (NMES)

DA authorized since 2021

Aild OSA (AHI <15) and snoring Iin s =
dults

)aytime use — 20min daily for
 weeks then a couple of times a
veek for maintenance

etrains upper airway and tongue S
0 reduce collapse
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entral Sleep Apnea

UT Southwe
Medic:



antral Sleep Apnea

\bsence/reduction in effort with corresponding change in airflow

ot a single disorder, but represents central breathing instability |
arious clinical conditions (i.e CHF, OSA, opioids)

’athogenesis vary depending on underlying condition, but
najority is a posthyperventilation phenomenon
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fect of Sleep on Ventilatory Control

kefulness Drive Present Absent Absent
2moreceptors/ Intact Reduced Reduced more
tilatory Drive

yer Airway Normal Increased Increased/Varia
istance

1eic Threshold (AT) Not present Present Not present

Adapted from Berry, Richard, B. et al. Fundamentals of Sleep Medicine. (2nd Editic
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SA Pathophysiology

(mmHg) CO.
racarve Apnea threshold
Sleep 45
Wake 40 I
Apnea 38 bemmmedacccccc e
Threshold
Air flow J YT (| ~ Central Apnea

J Korean Sleep Re.
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SA Pathophysiology

G (loop gain)
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Deacon-Diaz N, Malhotra A. Inherent vs. induced loop gain abnormalities in obstructive sleep apnea. Frc




SA Classifications

rimary (ldiopathic)

>SA with Cheyne-Stokes respiration (CSR)
o Typically due to underlying CHF

>SA due to medication or substance use

>SA due to medication condition without CSR
reatment-Emergent CSA

>SA due to high altitude
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SA Treatment Options

> PAP

IPAP with back up rate

\daptive-seroventilation (ASV)

ow-flow O2

\cetazolamide

ransvenous phrenic nerve stimulation (TPNS) - NEW
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ansvenous Phrenic Nerve Stimulation

loderate to severe CSA
o Primary CSA remede® -
o CSA due to CHF

PHRENIC NERVE

Vorks automatically and -

ontinuously at night t Wy
jivotal trial in 2016 Ny e
091% had a 50% reduction in AHI V|

o Average reduction of 23.9 events/hr i
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A Treatment
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Figure 2: Percentage change in AHI at 6 months’ follow-up compared with baseline




ostless Legs Syndrome
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astless Legs Syndrome (RLS) - Clinical Diagnosis

Urge to move legs accompanied by or thought to be
caused by uncomfortable and unpleasant sensations

Rest makes it worse

Gets better with movement

Evening or nighttime symptoms are worse

Oma@@ x5 C

Differential diagnosis does not explain symptoms
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Creepy- Ants : Worms
: Jittery :
crawly crawling moving

Shoc!<-l|ke Weird Unsettled @ Throbbing
feelings

Grabblong ltching Crazy legs Just need

sensation bones to move
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ommon Etiologies of RLS

Jrain Iron Deficiency (ferritin)
o Pregnancy
o Kidney disease

Aedication-Induced
o Antidepressants
o Dopamine antagonists
o Antihistamines (centrally acting H1)
o Caffeine
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_S Treatment Options

’harmacotherapy = Non-Pharmacotherapy
olron supplementation oPeroneal nerve stimulation - NE
oGabapentinoids oBehavioral modification

oDopaminergics
oLow-dose opioids
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Accurate Diagnosis & Iron Assessment

Are all 4 core RLS fealures present?
Rule out mimics, especially leg cramps and positional discom

on Supplementation SR e e

[ TSAT% < 45?

,l, Yes

1) Is serum ferritin > 75 pgfl?'
2) Are conditions present that block oral iron

Dbtain fasting Fe, Ferritin, TIBC, Tsat
)0 not replete for Tsat >45% g S T

4) Need for a more rapid response?

tart ferrous sulfate 325mg + Vitamin C [ Notoais

ORAL IRON TREATMENT

;ID Or daily aS tOIerated for ferritin <75 Ferrous sulfate 325 mg (65 mg elemental) + vitamin C 100 r

twice daily or total dose once daily.

T < 4 (0] Continue for 12 weeks or stop if oral iron is not tolerated.
l n S a O Repeat iron panel after 12 weeks of treatment.

>onsider IV Fe for ferritin <100 and ———
sat <45% and/or po intolerant r[ HEErollen J—l

No | por
tr

Stop oral iron but repeat as needed if
symptoms worsen with decreasing -
peripheral iron status. Asse"'.s for '"trav
Adjust any other RLS treatments as (See intravenous irc
needed. Highlights
4

IRLSSG Task Fo
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ABAPENTINOIDS

irst line therapy for chronic, persistent RLS

sabapentin (Neurontin)
o Poorly absorbed above 600mg, space out dosing

sabapentin Enacarbil (Horizant)
o Only one that is actually FDA-approved

’regabalin (Lyrica)

Winkelman, et al. Restless Legs Syndrome: A Rev
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dpaminergics

opinirole, pramipexole, rotigotine patch
lo longer first line therapy
ligh risk of AUGMENTATION — incidence of 7-10% per year

o Paradoxical effect with earlier symptom onset, worsening severity, sprea
to arms

o Dose-dependent (AVOID going above max dose)
o Difficult to treat

ncreased risk of compulsive behavior in 10-20% of RLS patients

Winkelman, et al. Restless Legs Syndrome: A Rev
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yw-Dose Opioids

Aethadone 2.5-20mg
Suprenorphine 0.5-6mg

>an be used in refractory RLS

o No improvement or cannot tolerate first line therapy
o Augmented RLS
o Symptoms for >10yrs

Winkelman, et al. Restless Legs Syndrome: A Rev
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aroneal Nerve Stimulation

onic Motor Activation (TOMAC)
\ctivates anterior tibialis muscle

‘or moderate to severe RLS

o Not due to iron deficiency

o Falled at least one pharmacotherapy

o Documentation within the last 6 months

Bogan et al Efficacy and safety of tonic motor activation (TOMAC) for medicati
restless legs syndrome: a randomized clinical tri
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immary

lew neuromodulation treatment options for sleep disorders
o Bilateral HGNS for OSA

o Transvenous phrenic nerve for CSA

o Peroneal nerve stimulation for RLS

lew pharmacological treatment for OSA
o Tirzepatide
o Maybe new oral pill?

LS treatment
o Check iron levels on all RLS patients and replete if necessary
o Start with gabapentin, not dopaminergics
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