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Differences in Long-term Efficacy of Oral Appliance Therapy for Obstructive Sleep
Apnea According to Polysomnographic Phenotypes

Jung-Hwan Jo', Ji-Hee Jang', Ji-Woon Park'?, Jin-Woo Chung'?

'Department of Oral Medicine, Seoul National University Dental Hospital
“Department of Oral Medicine and Oral Diagnosis, School of Dentistry and Dental Research Institute, Seoul National University

Purpose: The purpose of this study is to evaluate the efficacy of oral appliance therapy for the treatment of obstructive
sleep apnea (OSA) according to distinct polysomnographic phenotypes.

Material and Methods: Forty four patients with OSA were evaluated before and after oral appliance therapy through
polysomnography along with clinical and radiological examination. Treatment efficacy and change in respiratory parameters
were evaluated according to polysomnographic phenotypes based on OSA severity, sleep position dependency and REM
sleep relatedness.

Results: Mean age of the patients was 49.8+11.3 years. The apnea-hypopnea index (AHI) value at baseline was
29.0+21.8/h. After a mean treatment duration of 56.6+42.0 months using an oral appliance, the overall AHI had reduced
by 44.3+35.4%. Treatment efficacy of oral appliance for OSA was 47.7% with AHI < 10 and 40.9% for AHI >50% reduc-
tion. Results were similar regardless of OSA severity. The reduction of AHI and increase of oxygen saturation level was
significantly greater in patients with positional OSA than in those with nonpositional OSA. Not-REM-related OSA patients
showed significantly greater reduction of AHI and increase in oxygen saturation compared to those with REM-related OSA.

Conclusion: Oral appliance therapy was effective in approximately half of the patients with OSA during a long-term
follow-up period. Positional and not-REM-related OSA patients showed higher treatment efficacy and improvement with
oral appliance therapy.
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Figure 1. Change in respiratory outcomes after oral appliance therapy

A. Change in AHI
B. Change in lowest oxygen saturation level
AHI, apnea—hypopnea index
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Table 1. Changes of demographic characteristics and polysomnographic indices at baseline and after oral appliance therapy

Variable Baseline Follow-up P-value
Demographic characteristics
Age, years 49.8111.3 5781116 -
Gender, male, N (%) 39 (88.6%) 39 (88.6%) -
BMI, kg/m? 25.2+2.6 25.612.7 0.081
Neck circumference, cm 39.1£28 39.6+2.8 0.129
Wiaist-hip ratio 0.95+0.06 0.9540.05 0.603
ESS 8.24.4 6.3t35 0.004"
Polysomnographic indices

AHI, /h 29.0£21.8 17.1£19.7 0.001™"
RDI, /h 31.4£20.8 22.7£184 0.001"
REM AHI, /h 30.8+22.1 24.2+19.6 0.021
NREM AHI, /h 24.0£22.8 16.2£19.9 0.005"
Supine AHI, /h 33.3t25.0 21.8t215 {0.001"
Non-supine AHI, /h 85112.0 6.4£9.2 0.261
N1 sleep, % 26.6+14.7 24.0£12.5 0.303
N2 sleep, % 51.8t14.1 50.5£15.5 0.558
N3 sleep, % 5.6£12.1 7.3£135 0.209
REM sleep, % 15.545.3 18.36.3 0.015°
Snoring time, % 49.8+22.8 39.4425.6 0.046"
Mean oxygen saturation, % 94.912.1 955414 0.076
Lowest oxygen saturation, % 81.8t8.0 84.8+7.3 0.004"

BMI, body mass index; ESS, Epworth sleepiness scale; AHI, apnea—hypopnea index; RDI, respiratory disturbance index; REM, rapid

eye movement sleep; NREM, non-rapid eye movement sleep
Results were obtained from paired t-test: meantSD
"Significant difference: p ( 0.05

“Significant difference: p { 0.01

Z7Vetth. FUEYZEAST} 82444004 634358
b=

ZrAst AL, FZol7} 49.8+22.8%CA 39.4+25.6%°.
2 olulotA 7= ek (Table 1, Fig. 1).
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Table 2. Baseline demographic characteristics and change of polysomnographic indices after oral appliance therapy according

to OSA severity
_ Total Mild Moderate ~ Severe
Variable (n=44) (n=18) (n=11) (n=15) P-value Post-hoc
(1] 2] (3
Demographic characteristics

Age, yearsa 4981113 483t145 508t9.0 51.048.7 0.756

Gender, male® 39(88.6%) 14(77.8%) 11(100%) 14(93.3%)  0.146

BMI, kg/m2° 252426 244429 25427  26.0:2.0 0.249

Neck circumference, cm? 388133  37.1£39  40.0t26  39.6%2.7 0.090

Waist-hip ratio® 0.95+0.06 0.94:0.07 0.93+0.06 0.96+0.04 0.383

ESS® 8.214.3 7.8t4.6 9.1#4.3 8.214.3 0.681

Treatment duration, month?® 56.6£42.0 49.2+38.7 75.6+43.4 515+43.1 0.222

Polysomnographic indices

Reduction in AHI, /h 88t158 12472  6.0£132 19.9+191  0.001" (1]-13]",[2]-[3I
Reduction in RDI, /h? 87t140 21461  7.2¢11.1 178t180  0.003 (131"
Reduction in REM AHI, /h? 65176  4.2+139  9.1#164 75234 0.757

Reduction in NREM AHI, /h? 7.9£17.1 24195  33t149 193220  0.011° (1]-(3]',[2]-[3I
Reduction in supine AHI, /h* 11.4£19.2 62142 11.3t21.7 18.8t22.1 0.198

Reduction in non-supine AHI, /h? 218117 -13t72 704123  2.8t15.0 0.205

Increase in REM sleep, %° 2.8t7.2 2.7+75 -1.66.7 6.5+5.3 0.017 [2]-13r
Increase in mean oxygen saturation, %° 0.5t1.8 0.2¢15 -0.1£1.8 1.4+1.9 0.120

Increase in lowest oxygen saturation, %°  3.0t6.3 1.614.8 2.145.7 55+7.8 0.189

disturbance index; REM, rapid eye movement sleep;
*Results were obtained from ANOVA test: meantSD

“Significant difference: p ( 0.05
“Significant difference: p ( 0.01

sl

A0 M2 FBUEXI &

HA RS F 5] SR BRG] R 2
2 A2 A0S TS W, AAEY A5
REgEToI AAEISEY AU ST

OSA, obstructive sleep apnea; BMI, body mass index: ESS, Epworth sleepiness scale; AHI, apnea—hypopnea index; RDI, respiratory

NREM, non-rapid eye movement sleep

PResults were obtained from chi-square test: N(%), post-hoc analysis was done with Tukey’s test

OF A& § REM$H9] 57171 4.2+ 7.0%2 -3.7£4.2%
2 FouloHA IA Yebton, HAAtARsEo] S}
B3 4.1464% -0.8+4.0%2F SoulsHA A4 Y
BT & Feunoley HadeaRsggwolA
FrHoEd HadTHRES SRS AR F AHI
9] A7t 155417.8/hd} 42+9.9/h2 Fu|oH

A YERZAL, NREM AHI®| #47F 17.1+17.4/het
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Table 3. Changes of polysomnographic indices after oral appliance therapy according to positional and REM dependency
Positional dependency REM dependency
Varable P(();Lt;ogr;al pol;]ict)ir:)nal P-value rReE}f/(lad N?:elzigi\iﬂ P-value
(n=8) (n=17) (n=25)
Reduction in AHI, /h 8.2£16.0 7.0£95 0.832 42199 15.5£17.8 0.019°
Reduction in RDI, /h 9.1£13.3 481109 0.409 5.249.2 13.8£16.5 0.052
Reduction in REM AHI, /h 46116.8 8.8£16.8 0.538 12.4£15.1 4.3t195 0.170
Reduction in NREM AHI, /h 7.6£17.7 6.7£13.7 0.900 0.4£10.8 171174 0.001"
Reduction in supine AHI, /h 14.0£19.8 278147 0.139 6.6£14.2 17.0£21.4 0.087
Reduction in non-supine AHI, /h -0.5+10.8 12.749.2 0.003" 28+12.4 1.9£11.9 0.829
Increase in REM sleep, % 42470 -3.7+4.2 0.004" 0.617.0 5.1+7.6 0.070
Increase in mean oxygen saturation, % 0.6£1.8 0.2£1.9 0.542 -0.0£16 0.9£1.9 0.119
Increase in lowest oxygen saturation, % 4.116.4 -0.8t4.0 0.044" 1.244.9 5.746.8 0.029°

REM, rapid eye movement sleep; AHI, apnea—hypopnea index; RDI, respiratory disturbance index; NREM, non-rapid eye movement

sleep

Results were obtained from independent T-test: meantSD
"Significant difference: p { 0.05

“Significant difference: p { 0.01
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Figure 2. Change in respiratory outcomes after oral appliance therapy according to positional dependency
A. Change in AHI
B. Change in lowest oxygen saturation level
OSA, obstructive sleep apnea; AHI, apnea—hypopnea index
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Figure 3. Change in respiratory outcomes after oral appliance therapy according to REM dependency
A. Change in AHI
B. Change in lowest oxygen saturation level
REM, rapid eye movement; OSA, obstructive sleep apnea; AHI, apnea—hypopnea index
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Figure 4. Efficacy of oral appliance therapy according to OSA severity
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Table 4. Efficacy of oral appliance therapy according to polysomnographic phenotypes of OSA

Positional dependency REM dependency
Success criteria " Non- REM- Not-REM-
P?;E;%Sal positional P-value related related P-value
(n=8) (h=17) (n=25)
»50% reduction in AHI 42 4% 37.5% 0.437 41.2% 44.0% 0.555
Follow-up AHI {10 51.5% 50.0% 0.623 52.9% 52.0% 0.265

OSA, abstructive sleep apnea; REM, rapid eye movement sleep; AHI, apnea—hypopnea index

Results were obtained from chi-square test.
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Table 5. Logistic regression analysis predicting the efficacy of oral appliance therapy”

Predictor variables Standardized §  Standard error Odds ratio 95% Cl P-value
AHI 419 .600 1.5620 A469-4.923 485
RDI 041 168 1.042 .750-1.448 .805
REM AHI -014 067 986 .866-1.124 835
NREM AHI -.538 516 .bg4 212-1.606 297
Supine AHI 198 173 1.219 .868-1.710 253
Non-supine AHI -.042 .080 959 .820-1.121 597
Snoring time -.071 .061 932 827-1.049 241
Mean oxygen saturation -1.160 457 313 .128-.768 0117
Lowest oxygen saturation 237 100 1.267 1.042-1.542 018

Cl, confidence interval; AHI, apnea—hypopnea index; RDI, respiratory disturbance index; REM, rapid eye movement sleep; NREM,
non-rapid eye movement sleep

*Success criteria of MAD treatment: Y50% reduction in AHI

"Significant difference: p { 0.05
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