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Introduction

- TH R 37
> Yool HAUL2 ‘+HSZHO0l(Sleep related breathing disorder)’
=

o Tr

o | 4248 +=HE =S (Obstructive sleep apnea)
- 33 +HES S (Cental sleep apnea)
- FHZH X2HT|E0l(Sleep-related hypoventilation disorder)
o F=MAH XLAZ0H (Sleep-related hypoxemia disorder)

. 2 2ol

. AN ZA

- F=HCHA A AN Polysomnography)

- UA=FE =0 H7|E WHA|Z AAHDrug induced sleep endoscopy)...



Introduction
. X2

o OI:OI-7|
od
e XHH 712 Y27 (Continuous positive airway pressure; CPAP)
e XYL EX|(Automatic positive airway pressure; APAP)
o LU ZX| : MAD(Mandible advancement device)
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Lifestyle modification

« 2 &=
= O
- ItNE =2 H|TF F QoA BMI Het7t SIGEE 20| AHI ZH M0 =)
(exercise: 32.2 + 5.6 to 24.6 + 4.4, stretching(Control): 244 + 5.6 to 28.9
- Gt RUAEDOE 28 252 40| S M| AHI 44 20t7F A0

Aerobic exercise combined with resistance exercise [MD = —7.36, 95% Cl (—8.64, —6.08), p
< 0.00001]

Aerobic exercise alone [MD = —4.36, 95% Cl (—6.67, —2.06), p = 0.0002](2)

. AYIE 2F L3, AT 7|5 B 50| ¥ERE HoR M2

X~
S|
*

6.4; P < 0.01)(1)

“JIH2 2S0|ctE AEStn Fitaet FHAFE A R

(1) Kline CE et al., The Effect of Exercise Training on Obstructive Sleep Apnea and Sleep Quality: A Randomized
Controlled Trial, S/eep, 2011 Dec 1;34(12):1631-40. doi: 10.5665/sleep.1422.

(2) Peng J, Yuan Y, Zhao Y, Ren H., Effects of Exercise on Patients with Obstructive Sleep Apnea: A Systematic
Review and Meta-Analysis, Int J Environ Res Public Health, 2022, 19, 10845.
https://doi.org/10.3390/ijerph191710845




Lifestyle modification
=

- M2 Y02t SFoH SFOHKA| ¢
(pooled RR 1.25, 95%CI 1.08 to 1.45, 12 = 69%, 10 studies)(1)
5% W= 355ml 7|& Hd2 otF 270 O, O d=2 170 O & &M OSA high risk
(OR 1.47, 95%CI 1.25 to 1.73; p < 0.001)(2)

- =FA| AHI B 0| S713.98 events per hour (95% Cl, 3.27 to 4.68; P < .001))
AN A EDEE ZEA(-2.72% (95% Cl, -3.69 to -1.76; Z score, 5.53; P < .00001)(3)

« 71k 2= 0|2t & UM XotE 7 E 00 OSA =tA|Z!

b= 70| H|S OSA riskZ} 25%7F K| Ab=

“&= OA|HE

ol

0| Ao FLICE BFSHM K.

(1) Simou E, Britton J, Leonardi-Bee J, Alcohol and the risk of sleep apnoea: a systematic review and meta-analysis, S/eep
Medlicine, 2018, 42:38-46, doi: 10.1016/j.sleep.2017.12.005

(2) Zheng D et al., Alcohol consumption and sleep quality: a community-based study, Public Health Nutrition, 2020, 24(15),
4851-4858, doi:10.1017/51368980020004553

(3) Burgos-Sanchez C et al., Impact of Alcohol Consumption on Snoring and Sleep Apnea: A Systematic

Review and Meta-analysis, Otolaryngol Head Neck Surg, 2020, Vol. 163(6) 1078-1086, DOI: 10.1177/0194599820931087




Lifestyle modification
. 29

« SAAl AHI 45(95% Cl = 0.43-9.25; p = .03)
Epworth sleepiness scale &&(95% Cl = 0.54- 1.05; p < .00001)
204 Of & S A| OSA high risk(1)
. '6h}olo1|}k1 O10] OSAO| O|X|= Ak A > of M (p-value=0.0270)
A 5 S?,l; [l{(OR: 1.53, 95% Cl 1.01-2.32)
SiXf S¢St D A M(OR: 1.79, 95% Cl 1.10-2.89)
202 O &k S HA|(OR: 1.88, 95% Cl 1.15-3.05)(2)
-

- Aot MzsEh(2d, M NF, i 2T )
e OSA riskE 2 50%71tX| Z2 7Hs(3)

"2 s 20| S4 Mo 80| Fct
‘AZE g S22 7Rl Ho| aFo| olweLct

(1) Zeng et al, Association Between Smoking Behavior and Obstructive Sleep Apnea: A Systematic Review and Meta-Analysis, Nicotine Tob Res, 2023,
25, 364-371, doi: 10.1093/ntr/ntac126

(2) Jang et al., Association between smoking and obstructive sleep apnea based on the STOP-Bang index, Scientific report, 2023, 13:9085, doi:
10.1038/s41598-023-34956-5

(3) Duan et al., Association of healthy lifestyle with risk of obstructive sleep apnea: a cross-sectional study, BMC Pulm Med, 2022, 22:33, doi:
10.1186/512890-021-01818-7
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Clinical Review of Commercially-Available

Anti-Snoring Devices H| Z+EH R

Ki-Il Lee'® and Ji Ho Choi’

'Department of Otorhinolaryngology-Head and Neck Surgery, Konyang University Colle
*Department of Otorhinolaryngology-Head and Neck Surgery, Bucheon Hospital, Soonch

Bucheon, Korea
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Fig. 1. Schematic images of commercially-available anti-snoring devices. External nasal dilator strip (A), nasal stent (B), nasal clip (C),
septal stimulator (D), chin strap (E), and mouth tape (F).
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o LUT| AE 2XIOM AFEA] AHI 2, =85, AFE AlZE S 7HKnowles et al., 2014, J Clin Sleep Med)
« Severe OSA ZHALO|AM LR47| AFESHA] 20tE 0| 2 10t& (Vorona et al, 2007, J Clin Sleep Med)
HaE ZHeto| 7tsdE 29 ofofgl
- RIHO[Z=

. AZOo| M B5 3 X0 A AHI, ESS § % (Young, 2015, Otolaryngol Head Neck Surg)
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« SONA pillow

- RDI 7.:.*_4\_ 34(17 to 5 events/h, p < 0.0001)
REM =@ RDI Zf& 2141 to <10 events/h, p = 0.001)
-'?'—_'E_Ol H = gl 7I-57|. A rEE= o Il(p — 0017)
(Zuberi, 2004, Sleep and Breathlng)

« Position dependent OSAO|A] = 1t&

- G H|74
« CPAP ALE ZHXtE CHAC Z BMI < 30 TO[A AHI Z 2 2 1Hp=0.02)
(Bordier, 2011, ERJ open res.)
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Medical treatment

* Allergic rhinitis
« 20F OSA EHXHO M allergic rhinitisZ7t A2 4% OSA &4 2[=&0| 28 57t
(OR = 2.12 (95% ClI: 1.75-2.57, p<OOOO1))
T2fLt MOl OSA SHRFO Al QI 0| SEEIBLX| LS (1)
« INCS(Intranasal corticosteroid)

« A0} A OSA 2RO A INCS(Intranasal corticosteroid) AF2A| Mean AHI Z24
(=1.0+£0.5 and +0.4+ 0.4, p=0.039)(2)

« Chronic rhinitisZt = 42l OSA 2tAHN| A INCS AFESHE AHIS| Het= HO|X| Rig
(11.5 £ 7.9 events/hour [95%CI; -4.9 to 27.8; p = 0.16])
Non-supine RDIZt Z{ M E|= 1= 2E
(56.1 £ 21.9 events/hour [95%CI; 18.9 to 93.2; p = 0.01])(3) \

Nasacort’

xe
T (N“"

doi: 10.1097/MD.0000000000013783
(2) Chan CC et al, Intranasal corticosteroids for mild childhood obstructive sleep apnea—a randomized, placebo-controlled
study, Sleep Medicine, 2015; (16):358-363, doi : 10.1016/j.sleep.2014.10.015
(3) Segsarnvirya C et al., The use of topical nasal steroids to improve continuous positive airway pressure compliance in
patients with obstructive sleep apnea: An updated systematic review and meta-analysis of randomized control trials, Asian
Pac J Allergy Immunol. 2023 Apr 17. doi: 10.12932/AP-081122-1498.

(1) Yuan C et al,, Association of allergic rhinitis with obstructive sleep apnea : A meta-analysis, Medicine, 2018 97:51(e13783), - |




Medical treatment

« Allergic rhinitis
* Leukotriene receptor antagonist
« Montelukast 1257t 589 mild OSA 2OHAHI < 10)
« AHI Z2(>50% decrease in the AHI in 65.2% of treated children)
Adenoid gland size Zr2~(from 0.81 + 0.04 to 0.57 + 0.04, p < 0.001 (1)
« T&AZL| Ix.7} Oftl 20} Mild sleep disordered breathing(SDB) i

* Montelukast 165 =& A| AHI Z2(p < 0.03)
Adenoid gland size Zf2~ (0.76 + 0.03 to 0.56 +
respiratory-related sleep disturbances2| 7H =01 (2)

“2O0F0f|A E| 27| H|EE X RSHH F25 (4

|

-2 i
SINGUL "

| 10mg Tablets montelukast sodium

(1) Goldbart AD, Greenberg-Dotan S, Tal A. Montelukast for children with obstructive sleep apnea: a double-blind, placebo-controlled study.
Pediatrics. 2012;130(3):e575-580. doi:10.1542/peds.2012-0310.

(2) Goldbart AD, Goldman JL, Veling MC, Gozal D. Leukotriene Modifier Therapy for Mild Sleep-disordered Breathing in Children. Am J Respir
Crit Care Med. 2005 May 5;172(3):364-370. doi:10.1164/rccm.200408-10640C.



Medical treatment

« GERD(Gastroesophageal reflex disease)
+ OSA9t GERDS| H2hd2 ZLIE(OR = 1.53, 95% Cl [1.23, 1.91], P = 0.0001, I2 = 0%)
HAM(OR = 1.63,P = 0.001), &2 BMI(OR = 1.81, P = 0.003), SH(OR = 1.45P = 0.004), &F

(OR = 1.79, P = 0.02)
12{Lt GERD7} OSA2) severityOf| &= FX|= H2(1)

)
WY
P~

« LPR(Laryngopharyngeal reflex)
« OSA ZHXHO| A LPR 49| K27t AHI 5 severityOl F&S O|X|X| %S(p = 0.3)(2)
« OSAT Il non-OSAT2| LPR S 7= X0| 1S (p = 1.00)
OSAT I} non-OSAT 2| Reflux Symptom Index (RSI)2t Reflux Finding Score (RFS)&= XtO| 21 (p

= 0.34 and p =0.36)
AHIQ} RSI, RFSZte| A 2A = 912 (3)

“rHEZ 0| ACHH GERD or LPR 5S¢ 7575 FQlslof gLt

mjot
o

(1) Chehade El et al., Association between obstructive sleep apnea andgastroesophageal reflux disease: A systematic review and meta-analysis, /
Gastroenterol Hepatol, 2023 Aug;38(8):1244-1251. doi: 10.1111/jgh.16245. Epub 2023 Jun 10

(2) Magliulo G et al., Laryngopharyngeal reflux in obstructive sleep apnoea patients: Literature review and meta-analysis, Am J Otolaryngol, 2018,
39; 776-780, doi: 10.1016/j.amjoto.2018.09.006

(3) Tamin S et al., Association between laryngopharyngeal reflux and obstructive sleep apnea in adults, PeerJ, 2022 Apr 25;10:e13303. doi:

10.7717/peerj.13303



Medical treatment
« Obesity
Increased fat in the lateral pharyngeal wall

POSTERIOR VIEW OF THE AIRWAY

Normal

Constricted

Fat

RP accumulation

Epiglottis

Table 1. Risk Factors and Clinical Features of Obstructive Sleep Apnea

Characteristic Measure?
Risk factors Odds ratio
Weight
Overweight vs normal weight 2.3-3.4
Obese vs normal weight 4.0-10.5
Male sex (vs female) 1.7-3.0
Age (per 10-y increment) 1.4-3.2
Postmenopausal state in women 2.8-4.3
Enlarged upper airway soft tissues (eg, tonsils, Unknown
adenoids, tongue)
Craniofacial abnormalities (eg, retrognathia, Unknown
micrognathia)
Clinical symptoms and signs Prevalence, %
Excessive sleepiness, fatigue, or unrefreshing sleep 73-90
Snoring most nights 50-60
Witnessed breathing pauses, choking, or gasping 10-15
during sleep
Nocturia (2 or more times per night) 30
Nocturnal gastroesophageal reflux 50-75
Morning headache 12-18

# Odds ratios reflect the range of values reported from population-based
cohort studies, excluding extreme values. Prevalence estimates are from
population- or clinic-based patient samples referenced in the text.

Gottlieb DJ, Punjabi NM,
Diagnosis and
Management of
Obstructive Sleep Apnea,
JAMA, 2020;323(14):1389-
1400.
doi:10.1001/jama.2020.3514



Medical treatment

* Obesity
« XN& 10kg S7tAl AHI 32% S7H95% confidence interval [Cl], 20%-45%)
K& 10kg |7:||'_+_A|___AH| 26% Z42~(95% Cl, 18%-34%)
50| 10% 7t moderate to severe SDB(AHI > 15) 7t 0]| 6Hf

Table 3. Conditional Logistic Regression Coefficients and Odds Ratios™ for Development
of Moderate-to-Severe Sleep-Disordered Breathing (SDB) (AHI=15 Events/h) for Selected
Increments of Weight Gain

Estimated Odds Ratio

Percent Gain in Weight Regression for Moderate-to-Severe SDB
(vs No Gain) Coefficient (SE) (95% Confidence Interval)
5 0.9 (0.3) 2.5(1.5t04.1)
10 1.8 (0.5) 6.0 (2.2t0 17.0)
20 3.6(1.1) 36.6 (4.6 to >50)

*Adjusted for change in cigarette packs/wk. AHI indicates apnea-hypopnea index. All P<.001,

Peppard PE, Young T, Palta M, Longitudinal Study of Moderate Weight Change and Sleep-Disordered Breathing, JAMA,
2000;284;(23):3015-3021. doi:10.1001/jama.284.23.3015



Medical treatment

* Obesity

* GLP(Glucagon like peptide)-1 agonist
. Qlzal 2| =X

Oral intake of 7 DEND o
= L —| A
° E—r9|'|_ _'_I_I:Il 7|:|F_|_

P 1>, . Suppresses
rbohydrates £yl ’
ca( y.:t:fs AY (\(,;\‘-;%%;{ ) appetite
ses Q ‘-. = )

=IO amplifies
e @Gastric emptying Xlﬁ 22 - ‘..{T[;f.i’ glucose-dependent
Al o Brain 1/ insulin release
) o _IX-” : * % TGLUT2
. . e |#4] Slows gastric -
+ Complication W emptying 1 B cell
el . . . vagal mechanism
« Nausea, vomiting, diarrhea, constipatic %5 '
headache

Pancreas

| @ GLP-1 dnalogs
(DPP-4 resistant) n
adjunct therapy w/ metformin or SFUs @

long acting (bid to weekly dosing) D

** Not significant for (Y romotes weight loss o . -
long-acting GLP-1 < P 9 glucagon Inhibits
agonists due to ” o glucagon

« Pancreatitis, gastroparesis,
bowel obstruction

Stomach ".
carbohydrates

. g Ld
tachyphylaxis M risk pancreatitis & bo release
C-cell tumors
Liver
»
.0

Prandial ‘.. ..' glucagon promotes

(:\I;:Lb;&l:rate ,‘ glycogen breakdown

3 absor;ﬁm to release glucose

J Plasma glucose



Medical treatment

* Obesity
= -
Liraglutide(Saxenda) Semaglutide(Wegovy) Tirzepatide(Mounjaro)
OSA X X O
b2k O O O
Gt O O O
T L= A o) O ?




Medical treatment

« Obesity
e Liraglutide 3.0mgE 32F ALEA| AHI Z2(=12.2 vs —6.1, p = 0.0.0150)(1)
- Semaglutide TH=9 2 OSAQt ¢lgtd Aot =22 Qs
« Tirzepatide

. 17637t AHE = HB &4 - —12.3% with the 5-mg dose, —18.7% with the 10-mg dose,
and —19.7% with the 15-mg dose(2)

« 10mg B2 15mg 52F AtE
« Trial 1(PAP O/AFE ) : —20.0 events per hour (95% Cl, —25.8 to —14.2) (P<0.001)
e Trial 2(PAP A& : —23.8 events per hour (95% Cl, —29.6 to —17.9) (P<0.001)(3)

“H|ZF X| 257} HF dT0ll= =S5 X2 OSA X| & 2at= F=HoHx| gL

rir

(1) Blackman A et al., Effect of liraglutide 3.0mg in individuals with obesity and moderate or severe obstructive sleep apnea: the SCALE Sleep Apnea
randomized clinical trial, /nt J Obes (Lond)., 2016 Apr 26;40(8):1310-1319. doi: 10.1038/ij0.2016.52

(2) Jastreboff AM et al., Tirzepatide for Obesity Treatment and Diabetes Prevention, NE/M, 2025;392:958-71. doi: 10.1056/NEJM0a2410819

(3) Malhotra A et al, Tirzepatide for the Treatment of Obstructive Sleep Apnea and Obesity, NEJM, 2024;391:1193-205. DOI: 10.1056/NEJM0a2404881



Take home massage
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Conclusion
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