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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 25.6+2.7 0.081
Neck circumference, cm 39.1£28 39.6+2.8 0.129
Waist-hip ratio 0.950.06 0.9520.05 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 85%12.0 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, % 49,8122 8 39.4125.6 0.046"
Mean oxygen saturation, % 94.9£2.1 955414 0.076
Lowest oxygen saturation, % 81.8+8.0 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

Z7Vetdth. FUEPZEAST} 82444004 634352
AaskRal, 50171 49.8+£22.8%014 39.4425.6%2
2 F9ulslA 7HA= ALt (Table 1, Fig. 1).
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IE HYET, BSAME 49.0%, 56 oAM= 42.3%,
20| M= 41.1%9] AHI 742 Btk Al 15 7HX &
3 AHL RDI, NREM AHIQ] 7349} REM 2] 5719

Aoli= BA 2 02 FololA LRI (Table 2). 2= 2
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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
Gender, male®
BMI, kg/m2?
Neck circumference, cm?
Wiaist-hip ratio®
ESS®
Treatment duration, month?®
Polysomnographic indices
Reduction in AHI, /h?
Reduction in RDI, /h?
Reduction in REM AHI, /h?
Reduction in NREM AHI, /h?
Reduction in supine AHI, /h?

Increase in REM sleep, %°

4981113 483145 50.8t9.0 51.0487 0.756
39(88.6%) 14(77.8%) 11(100%) 14(93.3%)  0.146

252+26 24,
38.8£33  37.

4429  254+27  26.0£2.0 0.249
1#39  40.0:26  39.6£2.7 0.090

0.95+0.06 0.94+0.07 0.93t0.06 0.9610.04 0.383
8.244.3 7.84.6 9.1#4.3 8.244.3 0.681
56.6442.0 49.2+38.7 75.61434 51.5+43.1 0222

881158  12¢7.2  6.0+132 19.9+19.1  0.001"  []-[3".[12-3
874140  21#6.1  7.2+#111 178t180  0.003" (1-31"

65176 42

139 914164  75£234 0.757

7.9+17.1 24195  33t149 1931220  0.011° (-3, [21-3
114£19.2  6.2#14.2  11.3%21.7 18.8+22.1 0.198

Reduction in non-supine AHI, /h? 218117 -13t72 70123  2.8t15.0 0.205

28t72 27175 16467 6553 0.017' [2]-31

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 5517.8 0.189

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

=
2
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=
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OSA, obstructive sleep apnea; 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 ANOVA test: mean+SD
PResults were obtained from chi-square test: N(%), post-hoc analysis was done with Tukey’s test

o A= F REM99] 5717F 4.247.0%F -3.7+£4.2%
= FomlstA A Heptom, 2avitaRzele o] S
E3 41464%7} -08+4.0%2= RouloHA A v
EfT}. E oy i gt oggaolA

o SR ERGOI B2 AGUIEY AR EZFEE} AR F AHI

o] Z47t 155+17.8/hit 42+99/hE §oJulsHA|
A VERLIL, NREM AHIS] 47 17.1+17.4/he}
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0.4+10.8/hZ Fu|o}A TA Yepton, HAiAE
3}w0] 2717} 5.7 +£6.8%3} 1.2+4.8%E 2-ou]sHA 2
A YEbttHTable 3, Fig. 2, 3).

4. FBLERIC| X2 52

HH Y HRESETZONAN WAL A 5T

-2 AHK10 71% l 47.7%, AHI 50%014} 24 712 Al
40.9%S K , 45L o 27} 77.8%2} 38.9%, 55
=d o 27. 3%9} 455%, %Y o 26.7%2 40%S B9
T} (Fig. 4). AHA|9)2/8 HAd AT S5 AHIC10
71 Al 51.5%, AHI 50% oVd F4s 71 Al 42.4%S B
lom, ZpAH|o/d HA T HRE g5 AHKIO0
71% A 50.0%, AHI 50%014 24 713 Al 37.5%S &

= Al 52.9%, AHI 50%°14 T4 7152 Al 41.2%9] 78
e BoH, REM H|92y widsuiregod
& AHIK10 71 Al 52.0%, AHI 50% O 24 712 Al
44.0%S E%WTable@

H24d THES SRR 7O e
AHI 50% o]&@ié’ 71F02 ol9E o, 2AAE 3]

AEA A 27 A FAAAESHE (p=.011, A=-1.160)
O HAAARIE (=018, f=237)7F EAZCE {9
)3k of|5 QIALE ERIE THTable 5).

[r

£ AT Fufold] Ao AR HAHSET
= LE

ok PO g rHTFoES= AHKI0 7] &5 A1) g0 W HduidAl A= fads
Table 3. Changes of polysomnographic indices after oral appliance therapy according to positional and REM dependency
Positional dependency REM dependency
Varable P(();Lt:igogr;al pol;]gir:)nal P-value rReE}f/(lad N?:eljtgi\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 46:16.8 8.8£16.8 0.538 12.4£15.1 4.3t195 0.170
Reduction in NREM AHI, /h 76£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 -3.7t4.2 0.004" 0.67.0 5.147.6 0.070
Increase in mean oxygen saturation, % 0.6£1.8 02419 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: mean+SD
"Significant difference: p { 0.05

“Significant difference: p { 0.01
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o
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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
OSA, obstructive sleep apnea; AHI, apnea—hypopnea index

Table 4. Efficacy of oral appliance therapy according to polysomnographic phenotypes of OSA

Positional dependency REM dependency
Success criteria " Non- REM- Not-REM-
P(()::t%al 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, obstructive sleep apnea; REM, rapid eye movement sleep; AHI, apnea—hypopnea index
Results were obtained from chi-square test.

A WA A= ZI7E A 02 o =30t O] gAte] Hl20] 59.1%% T4 #3E Aol g2 713
7I1E oM H g S FAWEAAR S AeE AT o e, 5 BAOIA AHI 107
JARAATE2 AR FAHII0UHS 7Ee 23S S 7ISCZ SIS 1 A 43801 77 8%= B2 7%
T 64%, AHI 50%°18 #AE 7IEC2 ol¥Z W 35% 2 fAlsklrke Aol ol & sl
2 Hug v ep. & A9 A% JFE] ot 27 2 AFK FRUWEAAE T AHIS| AR oY
= 71E A7 2ot 2 2015 HolAl= efkor AHI 2t Bt 9 AR S7PF SRIEIH. A= 4
50%°1V A4S 7R R IR Wolle 5.9% B, 589 A5 AR Al 50 7Fs/do] ERjlE
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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 1.520 469-4.923 485
RDI 041 .168 1.042 .750-1.448 .805
REM AHI -.014 067 986 .866-1.124 835
NREM AHI -.538 516 584 212-1.606 297
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 01
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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