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o H CPAP(Continuous Positive Airway
Pressure) anoTteAei To gold standard Tng
Bepaneiac Tou ZAAY.

o Epapupoodbnke npwta 1o 1981 ano Tov
SULLIVAN et al., kal anoTeAeoe enavaoTaon
otn Bepaneia Tou ZAAY Nou PEXPI TOTE
anoTEAOUCE N TPAXEIOOTONIA

Lancet 1981; 1: 862-865
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H CPAP AEN 6egpaneusl TIC AITiEC Nou
npokaAouUv TNV ano@pa&n Tou
AVWTEPOU AaspaywyouU, dAAG anoTeAEI
napnyopnTIkn Bepaneia dlaTnpwVTAC
TWV AVWTEPO AEPAYWYO AVOIXTO. _
Eur Respir Mon 2010. 50, 244-266.



*AvTAia ouvexoUc BETIKNC TTiEONC
‘Mdaoka epapuoync Kal KEQAAODETNC
*KUKAWPO



JCSM
Journal o Clinical
Sleep Medicine

SPECIAL ARTICLES

Treatment of Adult Obstructive Sleep Apnea with Positive Airway Pressure:

An American Academy of Sleep Medicine Clinical Practice Guideline
Susheel P. Patil, MD, PhD"; Indu A. Ayappa, PhD?; Sean M. Caples, DO?; R. John Kimoff, MD*; Sanjay R. Patel, MD®; Christopher G. Harrod, MS®

J Clin Sleep Med. 2019;15(2):335-343.

 Scientific literature has expanded regarding the effects of PAP on
adults with OSA

* Research on improving PAP adherence and advancements in device
technology have continued to evolve

» Research questions designed to identify optimum device modalities
and configurations

* Objective: to combine and update information from prior guideline
documents regarding the treatment of adults with OSA with PAP
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Table 1—PICO questions.

1.

2.

10.

11.

In adult patients with OSA, does CPAP versus no treatment improve AHI/RDI/REI, daytime sleepiness, neurocognitive function, quality of life, sleep
quality, mood, and motor vehicle crashes?

In adult patients with OSA, does PAP versus no therapy improve left ventricular ejection fraction, blood pressure control, and glucose control
(hemoglobin A1c; fasting glucose)?

In adult patients with OSA, does PAP versus no therapy reduce cardiovascular event rates (incident hypertension, myocardial infarction, coronary
revascularization procedures, stroke, atrial fibrillation, sudden death, hospitalization for heart failure, and cardiovascular mortality), all-cause
hospitalization, and all-cause mortality?

In adult patients with OSA, does initiation of PAP based on an in-laboratory versus ambulatory APAP-based strategy improve AHI/RDI, adherence to
PAP therapy, sleepiness, and quality of life?

In adult patients with OSA, does APAP versus CPAP improve AHI/RDI, adherence, sleepiness, neurocognitive function, and quality of life, and
reduce side effects?

In adult patients with OSA, does BPAP or auto-BPAP versus CPAP improve AHI/RDI, adherence to PAP therapy, sleepiness, neurocognitive
function, and quality of life, and reduce side effects?

In adult patients with OSA, does the addition of modified pressure profile PAP to PAP therapy improve adherence to PAP therapy. sleepiness, and
quality of life, and reduce side effects?

In adult patients with OSA, does oral CPAP versus nasal (nasal mask versus intranasal) CPAP versus oronasal CPAP improve AHI/RDI, adherence
to PAP therapy, sleepiness, and quality of life, and reduce side effects?

In adult patients with OSA, does humidified PAP versus standard PAP improve adherence to PAP therapy, sleepiness, quality of life, and
reduce side effects?

In adult patients with OSA, do educational or behavioral interventions versus no intervention prior to or during PAP treatment improve adherence to
PAP therapy, sleepiness, and quality of life?

In adult patients with OSA, do interventions guided by monitoring of OSA and PAP parameters during PAP treatment versus no monitoring improve
adherence to PAP therapy, sleepiness, and quality of life, and reduce side effects?

AHI = apnea-hypopnea index, APAP = auto-adjusting positive airway pressure, BPAP = bilevel positive airway pressure, CPAP = continuous positive
airway pressure, OSA = obstructive sleep apnea, PAP = positive airway pressure, PICO = Patient, Population or Problem, Intervention, Comparison, and
Qutcomes, RDI = respiratory disturbance index, REI = respiratory event index.

J Clin Sleep Med. 2019:152):301-134.



Methodology
GRADE

DPDD High
PBPPE© Moderate
DDOO Low
PO Very Low

® ® » ¢ Vast majority of

YY)

patients would use

Majority of patients
would use

B>h Benefits outweigh harms

B=H Benefits approximately
equal harms
H>b Harms outweigh benefits

Majority of patients
would not use

>ye

Vast majority of patients
would not use



Strong vs Conditional Recommendations

IMPLICATIONS FOR CLINICIANS

Almost all patients should receive the recommended

STRONG course of action. Adherence to this recommendation
could be used as a quality criterion or performance
indicator.

Different choices will be appropriate for different

CONDITIONAL Dpatients, and the clinician must help each patient
arrive at a management decision consistent with her
or his values and preferences.



Good Practice Statement #1

» Treatment of OSA with PAP therapy should be based on
a diagnosis of OSA established using objective sleep
apnea testing.

This good practice statement applies specifically to a new di-
agnosis of O5A, wiuch should be established by etther a home
sleep apnea test or In-laboratory sleep testing prior to mitiation
of treatment for O5A Patients with a previcusly established
diagnosis of OSA who are currently on PAP therapy and have
good symptom confrol should confiome PAP therapy, even
when pnor testing results are not readily available.

Good Practice Statement #2

* Adequate follow-up, including troubleshooting and
monitoring of objective efficacy and usage data to ensure
adequate treatment and adherence, should occur

following PAP therapy initiation and during treatment of
OSA.



Recommendation 1

* We recommend that clinicians use positive airway
pressure, compared to no therapy, to treat OSA in adults
with excessive sleepiness. (STRONG)

— 38 RCTs; critical outcome included sleepiness
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Figure S2. PAP Pre-treatment vs. Post-treatment (AHI, events/hr)

Posttreatment Pretreatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Arnaro 2012 8 B 12 3| 14 12 88% -32000[-3862,-21.38] —
Barnes 2004 48 47 89 M3 123 89 97% -16.50[-19.24 -13.76] -
Becker 2003 34 3 16 6245 8 16 95% -5910[F63.30,-54.90] -
Hoyos 2012 38 124 28 385 147 34 92% -3470[41.45 -27.495) —_—
Ip 2006 1.7 18 14  47.7 153 14  89% -46.00[5407,-37.93) —_—
Lam 2007 28 64 34 238 111 34 9.5% -21.00[-25.31,-16.69] -
Montasterio 2001 B 8 GG 20 B 66 97% -1400F1641,-11.59) -
Mouyen 2010 22 15 10 388 21.4 10 7.8% -36.60[49.90 -23.30] -
Fhillips 2011 6.8 148 16 412 2349 16 T7.7% -3440[4817,-2063] e
Wieaver 2012 g 13 112 128 64 121 97% -1190[-13.07,-10.73 -
Woodson 2003 46 27 26 198 99 27 96% -1520[F19.08,-11.32] -
Total (95% CI) 424 439 100.0% -28.59[-36.78, -20.40] <
Heterogeneity, Tau®*=178.76; Chi*= 567 .06, df=10 (P = 0.00001); F= 98% 20 35 ] 75 =h

Test for overall effect Z= 6.84 (P < 0.00001) Postreatment Prefreatment



Figure S3. PAP vs. Control Conditions (ESS)

PAP Control Maan Difference Mean Difference
Study or Subgroup Mzan S0 Total Mean SD Total Weight IV, Random, 35% CI W, Ramdom, 95% CI
1.1.1 All studies (studies of non-sleepy patenis excluded)
Arnarn 2012 5 & 11 9 T 12 0a%  -4.00-8.87, 087]
Ballesier 1999 6 441 GE 105 BA ar 24%  -800[F7A19 -281] e
Bames 2002 25 5 M 0.1 5 22 20%  -06D[-3.21, 207] B
Bames 2004 0i 38 8% 102 3.8 a0 A7% -1.00F211,001] ]
Eecker 2003 51 38 16 B8 & 16 1.6% -3.80[6.53 -073] e
Coughlin 2007 o4 82 24 125 5.2 24 21% -0 [5857, -0E632] E—
Dalmases 2015 FEd4 38 16 E1 2B 15 2 030 [-2.04, 2 Fd) B
Duran-Cantolla 2010 T.2 37 164 B8 42 17 40% -1.60[244 -076] -
Englerman 1997 101 56 16 10 4.8 16 1.3% 0AD0[3.51,3.71] .
Englaman 1098 B2 2 12 4 23 268%  -B.00[2.04 -2.086] —
Enaleman 19959 B4 34 11 4 34 27%  -3.00[4.90.-1.10] -
Faccenda 2001 101 4.8 G 125 66 i3 28% -2140[4.49 -031] —
Hack 2000 L= 11 13 11 25 07% -FA0 1277 -227]
Howos 2011 EE 4.4 26 61 5.6 20 1.7% 0A60[-2.48, 2.48] B —
Hul 2006 748 11 B1 4.8 23 1.8%  -1.10F3.87,1.67] I
Jdenkinson 1999 74 51 13 38 49 31%  -G.00[7.52 -4.40] —
Kahlor 200% E2 41 a0 110 &4 43 268% 640711, -2.00] —_—
Kushida 2012 T4 47 4a4d B4 42 403 42% -1.00[1.47,-043] -
Larm 2007 7 a8 34 o ar 33 1.89% -3.00[F5.75 -0.25] R
Martinez- Garcia 2013 55 41 a7 9 45 ar 34 -J50[4.78 -222] -
hcardle 2001 E A4 X 125 &Y a2 1.7%  -BS0 Q51 -2.40] —_—
MCEvOY 2016 4.2 35 1211 6.8 44 1183 4.4% -160 292 -2.26] -
McKillan 2014 7.2 38 140 b2 4 138 389%  -200[283 -112] -
Montasterno 2001 0B 55 0 114 &2 a3 26% 120413 -027] —
Montzerrat 2001 fEA 33 M 1450 A1 a3 20% -FOL 1046 -547] —_—
Fhillips 2011 &1 3z 16 56 2.8 13 Z23%  -1480F3T2,073 .
Salord 2016 5 38 41 F5 & 38 26%  -2150[4.46 -054] I
Sicoali 2008 E2 &1 a0 114 &0 439 2A% S50 [7.27 -283] —_—
Siiam 2012 .74 Y 94 12 27 23%  -1.70[-3.949,0440) T
Wearer 2012 126 39 1t3 142 32 110 39% -1.60[2.054 -0606] -
West 2007 g1 a7 19 11 B ey 1.3% -280[-6.53,073] T
Woordson 2003 0.3 &A1 M 105 33 i 22% 030261, 201] .
Zhao 20T B4 K| o4 tata] 38%  -1.70[291,-044] -
Subtotal (95% CI) 362 3035 824%  -2TM1[-3.27,-215] L ]
Hederogeneity: Tau=156; Chi®=142.26 df= 32 (P =000001); F=72%

Testfor oversll effect 7 =949 (F < 0.00001)
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1.1.2 Studies of non-sleepy patients only

Barbe 2001 [ 29 o2 23 36% aooEt42, 112
Barba 2010 49 26 178 B.1 31 42%  -1.20[1.78, -063]
Barhe 20172 52 24 G557 B3 3 3RR 44%  -10[1.60,-0.70]
Fedline 15493 5.9 4.2 a1 102 4.3 4G Z89%  -1.350[-3.04,0.44]
Robinson 2006 28 3 16 a 3 16 258% -1.10[-3.18, 080
Subtotal (95% Ch 631 634 17.6%  -1.05[-1.36, -0.F4

Helerogeneity: Tau==0.00, ChiT=3.77 dr=4 (F=044), F=0%
Testfor oversll effect: £=6.65 {F = 0.00001}

Total {35% Cl) 9l 369 100.0%  -2.39 [-2.85, -1.90]
Helerogeneity: Tau®=1.33; Chi®=191 .26, df= 17 (P = 0.00001}); F= 81%

Testfor overall effect Z=947 (F <« 0.00001}

Testfor subdgroup diferences: Chi== 2590, d47=1 (F = 0.000077, "= 56.1T%

ESS reduction of —1.0 points (95% CI: —0.7 to

—1.4 points) that the TF judged to not be clinically

significant
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Figure S4. PAP vs. Control Conditions (Osler & MWT, min)

PAP Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean 5D Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Barnes 2004 an a an 2a a 80 1G6.6% 0.25[-0.06, 0.56] T
Engleman 1999 16.2 106 4 144 pA 34 1348% 019 [-0.29, 0.6E] —
Hack 2000 15 EA 26 2472 841 31 120% 121 [0.64,1.79] —
Jenkingon 1008 we T 2 215 B2 19 148% 1.22[0.79,1.65] —
Kohler 2009 40 52 0 m TH 19 15.0% 0.31 [-0.09, 0.70) T
Mehdillzn 2014 278 116 110 238 134 115 ATAE% 0.22[0.08 0.59) —
Wilest 2007 35 13 9 273 N 2 10.9% 043 [-0.20,1.05] N B —
Total (95% CI) 371 381 100.0% 0.54 [0.23, 0.84] o
Heteragenemy: Taus= 012 ChF= 23 87, df= 6 (P = 00006); 1= 75% ‘ '2

f f
-2 -1 I 1

Tesimr overall effiect Z= 241 (F = D.0006) Favors Contral Favors PAP

Figure S5. PAP vs. Control Conditions (MSLT, min)

PAP Control conditions Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Total Weight N, Random, 95% Cl IV, Random, 95% Cl
Earbe 2001 12 5 28 11 3 8 137% 200067, 4 67)
Barnes 2002 107 448 28 1.7 14 28 150%  -1.00[2.81,1.51)
Engleman 1994 7.2 21 17 5.1 a1 14 JE% 1AD[4.62 BF2)
Engleman 1007 10 482 16 Rt G 18 T EW 0A0[-ZERB, 2.88) IS S—
Engleman 1008 nz2 20 23 6.9 2 23 1B.2% 240002 477 —
Montastero 2001 10 A B& 11 g 0 240% 100276 0.7&) —
Fedline 1098 1nm A A1 111 4 dE 10A% D402 48 1 E2) — &
Total (95% Cl) 230 M2 100.0% 0.25[-0.89, 1.38] L

10 -5 0 5
Favors Control  Fawvors PAP

HEetergenelly Ta= 060, Chi*=812, di=hR{F=1023) F=26%
Tesitar overall effiect Z=0.42 [F =060

treatment of OSA with CPAP results in clinically
significant improvements in self reported
sleepiness and the ability to maintain wakefulness,
particularly in sleepy patients with OSA.



Recommendation 2

» We suggest that clinicians use positive airway pressure,
compared to no therapy, to treat OSA in adults with
impaired sleep-related quality of life. (CONDITIONAL)

Remark: Sleep-related quality of life (QOL) in adult patients with OSA
may be adversely affected by OSA-related symptoms. Examples of such
symptoms include: snoring, sleep-related choking, insomnia, disruption of
bedpartner’s sleep, morning headaches, nocturia, impairments in
productivity or social functioning, and daytime fatigue.

— 19 RCTs; critical outcome included sleep-related QOL

- BHDO
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Figure S7. PAP vs. Control Conditions (SF-36 PCS)

FAP Control Mean Difference Mean Differance
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI W, Random, 95% CI
Barhe 2001 21 54 19 a0 5.4 5 A0% 1.00[-1.29, 389 T
Barnes 2007 VAR P2 8 [ 280 0% 1401565, 12.684]
Englaman 1399 79 228 34 T2 6 34 0.2%  GB0[-482 1842 ]
Jenkinson 1399 434 101 52 455 104 49 11% 390010, 7.90 |
Lam 2007 FTE 1BE 34 BFT 283 33 0.2% 9.80[-0.85 2046 b
Lanwig 2017 446 102 0§ 4?9 4§43 08 4E% 170102, 447 T
MCEYDY 2076 4.9 g 1218 4283 81 1189 #1.5% 1.001[0.30, 1.64] F
Woniserrat 2001 a0.7 3649 3 472 M7 22 0% 340[19.594, 26.04] I
Siccoli 2008 708 1845 50 70 183 49 0.6% [
Wiondson 1003 s 7 18 sl4 @ 3% 14% - Figure S6. PAP vs. Control Conditions (FOSQ & SAQLI)
han 2017 462 46 #1428 87 84 43% PAP Control Std. Mean Difference Std. Mean Cifference
Study or Subgroup  Mean 5D Total Mean 5D Total Weight IV, Random, 35% Cl IV, Random, 95% Cl
Total [95‘“?” . 1676 1639 100.0% Barbe 2001 108 103 9 110 10 5 G6.0% -0.19[-0.73,0.35] —T
Hetaroganeity: Tau® = 000 Chi*= 8.79, df=10 (P = 0.65) *= 0% Barnes 2004 33 094 099 23 095 90 Ad% 0.00 [0.29, 0.29] —
Testfor overall effect 2= 4.04 (F < 0.0001) Craig 2012 49 11 167 48 12 163 112% 0.09 F0.13,0.20] -
Faccends 2001 124 41 68 116 58 3 9.0% 016 [0.18,0.50] T
Figure S8. PAP vs. Control Conditions (SF-36 MCS) Larn 2007 £9 058 34 &5 DB 11 50% 1.42[0.84,2.00 .
M ehdillan 2014 85 11 1M 111 118 1058% 0.36([0.11, 0,67 —
PAP Control o Mentacterio 2001 106 20 86 102 21 80 £og% 019 [0.16, 0.55 +—
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Mortzerat 2004 104 125 21 4007 205 27 5.4% 0.50 [0.09, 1.10] I
Barbe 2001 g1 108 18 52 10 25 BT% 1 philipe 2011 16 22 16 17 28 12 41% 0,24 [0.08, 0.49] —_—
Barmes 2002 VoA J8 BD3 XEA 0 XB 14% -33 Cicenli 2002 a4 141 500 3.8 15 49 20% 0.421[0.04,0.83 —
Craig 2012 52 88 1685 485 11 198 14.3% Wiiaavar 2012 14.9 3113 143 27 110 103% 0.71 [0.05, 0.47] =
Englzman 1399 74 212 34 6B2 238 4 15% 4 Wiiest 2007 LR 1 19 44 1 1 40% 069 [0.08,1.23 —
Jenkingon 12343 554 7 52 478 104 49 11.2% 7 Wiinodson 2003 1A 24 W12 2 8 E1% 012 [0.40, DER| I
Lam 2007 738 ME 4 T1A T 33 13% 2
Leawis 2017 526 10 g 497 11 98 125% : Total (95% Cl} B21 300 100.0% 0.27 [0.09, 0.45] "
WCEYDy 2016 936 g 1218 524 83 1189 180 % Heteropenelty: Tau®= 0.08; ChF= 3390, f=12 [F=00008); = 64% |2 _51 7 I'
Mantserat 2001 435 115 23 5936 T4 22 BE% - Tesifor overall efiect £= 2.99(F=0.003) Favors contral Favors PAP
Siccoli 2008 7E8 162 50 706 225 49 42% B
Woodson 7003 432 BE J2 471 83 36 8% 3
Znan 2007 913 4.7 g1 94 11.4 29 11.b6% -2
Total (95% C1) 1241 1787 100.0% .80 [U.UB, 5.0D] r'-
Heteragenaeity: Tau® = 4.55; Chi*= 20562 df=11(P=0001% P=54% -ZiD -‘I}D b 1=D E:D
Tastforoverall eflect 7= 202 (F =004 Favors control  Favars PAP
Figure S9. PAP vs. Control Conditions (SF-36 VS)
FAP Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Teotal Weight IV, Random, 95% Cl I/, Random, 95% (Il
Barnes 2001 612 214 12 614 215 22 4.09% -0J0[11.45, 11.08] ——
Craig 2012 OB 208 171 638 2248 168 20.4% B0 (208, 11,32 -
Enplaman 1399 83 19 34 46 23 34 B.0% 1Z.00[1 48T 2203
Lam 2007 626 164 34 87 161 33 81%  460[-230,13.400] —
Lemwiz 2017 818 1141 959 485 94 100 33.9% 2.30[-0.56, 518 T
Wantzerrat 2001 B34 273 13 BBA 205 22 3.2% 1.00[-13.09 1509
Siceoll 2003 A4y 204 a0 a2B JRY 49 BAR% 1210 [ 73 2147 -
Zrao 2017 635 168 81 609 181 83 19.6% ZA0[-3.02,822 I
Total (95% CI) 520 519 100.0% 4.63 [2.03,7.23] L
Heteragenaity: Tau® = 306; Chi*= 5.08, df=7 (P =0.18); F= 13% ZEIZI -1=|] 5 1=IJ E:D

Tastforowerall effert 2= 340 (F = 00005

Favors control Favors PAP




Recommendation 3

Figure S30. PAP vs. control conditions (change in nighttime SBP) [Normotensive patients]

Mean Difference
Weight IV, Random, 95% Cl

Mean Difference
IV, Random, 95% Cl

PAP centrel conditions
Study or Subgroup  Mean 5D Tofal Mean S0 Total
Arias 1005 -1 141 24 -1 12 25
Diragar 2007 -3 05 12 1 a5 12
Total (95% Cl} 37 kT

Heterogeneity: Taw? = 0.00; Chi®= 086, df=1 {F = 0.46); 7= 0%
Testfor overall effect 2= 071 {F=0.48%

A23%  0.00[7.26, 7.26]
47 7% 400 F11.50, 2.60]
100.0%  1.01[7.15, 3.34]

1 1 1 ]
B 0 10 20

Favors FAP  Favors Control

Figure S31. PAP vs. control conditions (change in nighttime DBP) [Normotensive patients]

Mean Difference

PAP control conditions Mean Difference
Study or Subgroup  Meaan 5D Total Mean S0 Total Weight IV, Random, 95% Cl W, Random, 95% CI
Mrias 2005 -2 8 25 -1 i 25 T4.2%  -1.00[4.92,297
Orager 2007 -4+ B 12 -3 =81 12 26B%  1.00[7.65, 5.659]
Total (95% CI 3 3 100.0%  -1.00[4.538, 2.38]

Heterageneity: Tau® = 0 00; ChF= 000, df=1 (P =100 F= 0%
Testmor overall emect Z=0.58 (F=0.50)

t }
=20 -1

I 10 20
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Figure S32. PAP vs. control conditions (change in daytime SBP) [Normotensive patients]

Mean Difference

« We suggest that clinicians use positive airway pressure,

\ in adults with
'NAL)

pressure

PAP contrel conditions Mean Difference
Study or Subgroup  Mean SD Total Mean LD Total Weight N, Random, 95% Cl IV, Random, 95% Cl
Arias 2005 09 25 0 " 25 B1.3% 000 [-5.57, 557]
Orager 2007 -3 73 12 -1 10 12 387%  -1.00[-801,601]
Total (95% CI) 37 37 100.0%  -0.39 [4.75, 3.97]

Heterogengity Tau® = 000, Chi= 005, df =1 (P =083 F=0%
Tesifor overall efiect £=0.17 [F = 0.8@)
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Figure S33. PAP vs. control conditions (change in daytime DBP) [Normotensive patients]

Mean Difference

PAP control conditions Mean Difference
Study or Subgroup  Mean SD Total Mean 50 Total Weight N, Random, 95% C| I/, Random, 95% CI
Arias 2005 -1 5 25 -1 G 25 ThE% 0.00 [-3.06, 3.05]
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Total (95% Ch 37 Ji100.0%  -0.24 [-2.91, 2.42]

Heterageneity: Taue = 000, ChiF= 010, df=1 (P=0.75) F=0%
Testmor averall eTect Z=0.18 [F = 0.86)
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Recommendation 3

A total of 26 RCTs measured BP before and after PAP

ssstudied mixed populations of normotensives and hypertensives, many
treated with antinypertensive drugs

*Most RCTs did not specify sleepiness status a priori

ssSeveral control conditions were utilized, ranging from sham PAP, to
usual care, to an oral placebo tablet to no treatment while maintaining
antinypertensive medications for comparison to PAP.

. Many studies utilized 24-hour (or 48-hour) ambulatory BP
measurements Some studies utilized office or lab-based measurements
“*Nightly PAP adherence was variable

s*Some trials used fixed CPAP titrated during PSG in the sleep
laboratory and some used APAP, while others used CPAP derived from a
night on APAP

Overall, the analyses suggest that PAP use reduces BP in
adults with OSA. particularly in participants with moderate to
severe OSA. The quality of evidence for BP in all participant
types with OSA ranged from moderate to high. depending on
the time and type of BP measured. and was downgraded due
to imprecision.



No Recommendation

* There is insufficient and inconclusive evidence to either
recommend or withhold PAP to treat non-sleepy adults
with OSA as a means to reduce cardiovascular events or
mortality.

— Critical outcomes included cardiovascular events and all-cause
mortality risk

— 17 studies (11 observational, 6 RCTs) reported on cardiovascular events
— 13 studies (9 observational, 4 RCTs) reported on all-cause mortality risk

- OO0 to DODO

— Patient and clinician should have a balanced discussion about the
current state of the evidence about CV risk reduction with PAP therapy




No Recommendation

Figure S36. PAP vs. control conditions (All-cause mortality) [RCTs]
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Figure S37. PAP vs. control conditions (All-cause mortality) [non-RCTs, all patients]
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non-randomized studies and RCTs

o In many instances, the control groups were comprised of
participants who refused PAP therapy

o Impact interim advances in cardiovascular disease therapies may
have on the benefit of treating OSA with PAP

o PAP adherence was lower in the RCTs than in the nonrandomized
studies: in RCTs inclusion of less symptomatic/sleepy participants
and exclusion of participants with the most severe disease given
that symptoms and OSA severity are predictors of PAP adherence.

o In addition, the benefits of PAP on cardiovascular event risk may
be greater in more symptomatic and more severe disease, which
are the groups that were excluded from the RCTs

o Co morbidities among study cases and controls are often
imbalanced and may be difficult to control for.
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10,149 participants, median follow-up of 68 months

PLoS Med 2014;11:e1001599



Recommendation 4

« We recommend positive airway pressure therapy be
initiated using either APAP at home or in-laboratory PAP
titration in adults with OSA and no significant
comorbidities. (STRONG)

Remarks: Recommendation based on studies that excluded patients with
the following comorbidities or conditions: congestive heart failure,
chronic opiate use, significant lung disease such as chronic obstructive
pulmonary disease, neuromuscular disease, history of
uvulopalatopharyngoplasty, sleep-related oxygen requirements, or
expectation for nocturnal arteria oxyhernog[égin desaturation due to
conditions other than OSA, including hypoventilation syndromes and
central sleep apnea syndromes.

Recommendation based on the clinical trials reviewed, in which mask
Jittings and education on PAP use at a sleep center and/or close follow-up
by trained staff during the treatment period were provided to the home

APAP group. In some studies, daytime acclimatization to PAP was
included.




Recommendation 4

» We recommend positive airway pressure therapy be
initiated using either APAP at home or in-laboratory PAP
titration in adults with OSA and no significant
comorbidities. (STRONG)

— 10 RCTs; critical outcomes included PAP adherence, sleepiness,
and QOL

- OOOD

Figure S58. APAP-intiated PAP vs. In-lab-intiated PAP (AHI, events/hr)
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Figure S59. APAP-intiated PAP vs. In-lab-intiated PAP (Adherence, hrs/night)
PAP+ambulatory PAP<lal Mean Difference Mean Difference
Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl N, Random, 95% Cl
Amle 2009 4.1 14 94 4R 17 B3 98% -DS0F1 33,0327 ~
Berty 2008 £2 14 40 525 215 30 4Bp%  -005H1.03,087 — T
Chai-Coetzar 2013 48 21 g1 42 44 98% .0BO0R1 43,027 -
Cross 2006 4.4 25 100 44 15 98 10.9% 0.00F0.T0, 0,70 -1
Hul 2017 g ? A7 38 21 3 10.8% 1A004n, 180 -
Funa 2011 2.4 24 a5 28 232 24 11.0% 060009, 1.25] T
Mcardle 2010 44 27 fil f2 18 8BS 10.7T%  -080[1.52-008] I
lulgrese 2007 [ 1 e g4 2 320 0.a% 060 028, 1.45] T
Planes 2003 45 1T 18 53 14 14 0% -080H191,031] -1
Rosen 2012 47 21 740 26 24 B 104% 140033, 1.84] —_—
Tatal (35% CI} 624 587 100.0%  0.09 [-0.38, 0.58] ?
1

Heteropensity: Tau= 040, Chi* = 30,90, cf = 8 (P = 0.0DD3); F= 71 % + + : ; +
TRSTTAr Querall eTact =039 (7 =0.70 Favars PAF+lan Favors PaF+amoulatary



Recommendation 5

APAP vs. CPAP for the treatment of obstructive sleep apnea in adults

Figure S62. APAP vs. CPAP (AHI, events/hr)
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Figure S63. APAP vs. CPAP (Adherence; hrs/night)
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Figure S67. APAP vs. CPAP (Osler & MWT)
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Figure 568. APAP vs. CPAP (FOSQ & SAQLI)

Favars CPAF Favors APAR

APAp CPaP Std. Maan Diffarance Std, Mean [ifference
Shsdy or Subgqroup  Mean 5D Total Mean SD Total Weight W, Ramdom, 85% CI IV, Ramdom, 35% Cl
Barry 2014 152 32 66 154 34 &R 348% -0L0E 044, 0,26 —
Kushida 2011 171 21 47 16T 3.3 47 16.2% 0.14 [-0.28, 0.85] T
To 2008 48 113 :h] 48 13 41 129% 0.00 [-0.43, 0.42] . —
Wias1 2006 55 BE ] 459 6.6 28 16.1% 0.08 [-0.43, 0.60] N B —
Todal (35% Ch 183 176 100.0% 002 [0.18, 0.23)

Heferngenety Tau®= 000, Ghi*= 000, 0= 3 (P= 0105, F= 0%

Teslior overall effect Z=013 (P = 0.25)

Figure 565. APAP vs. CPAP (5F-38 PCS)
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Assessed for eligibility (n=569)

Excluded (n=247)
+ Mot meeting inclusion criteria (n=53)
+ Declined to participate (n=194)

Randomized (n=322)

l

|

Allocated to fixed pressure (n=161)

| Allocated to auto-adjusting pressure (n=161)

2
e
H]

v

25 withdrew

11 discontinued due to CPAP intolerance
7 did not comply with study protocel
2 withdrawn from study (exclusion criteria)*
2 early dropout after titration
1 exhibited complexe sleep apnea
1 could not perform any ABPM measurements
1 serious adverse event (stroke event)

16 withdrew

10 discontinued due to APAP intolerance
5 did not comply with study protocol
1 withdrawn from study (exclusion criteria)*

= |

i

Analysed in intent-to-treat (n=161)
25 Missing data imputed
2 changed to APAP during study period
1 84 years old (should be < 80)

Analvsed in per protocol (n=1331

Analysed in intent-to-treat (n=161)
16 Missing data imputed
2 changed to CPAP during study period

Analysed in per protocol (n=143)

Fixed-pressure CPAP versus auto-adjusting CPAP:
comparison of efficacy on blood pressure in
obstructive sleep apnoea, a randomised clinical trial

Pépin JL, et al. Thorax 2016;71:726-733.

Table 4 Effect of CPAP treatments on BP levels in the per-protocol population
FP-CPAP (n=133)
BP, mm Hg Baseline

AutoCPAP (n=143) Intergroup adjusted*
Follow-up  p Value Differences (95% CI) p Value Differences (95% CI) p Value

Intergroup raw

Follow-up  p Value Baseline

Dffice SBP 136.0£154 132.9+14.2 0.007 13464171 13394167 052 -2.4 (-5.5 10 0.7) 013 —1.8 (4610 1.0) 0.20

Office DBP 79.5+9.6 76193  <0.001 80.5+9.7 78.0+89 0.001 -1.0 (-3.0t0 1.0) 035 -14(-321003) 01
24 h SBP 129.04126 126.8+11.4 0012 12784135 1276+129 082 -20(-441w003) 0.09 -1.7(-391005) 013
24 h DBP 78.8+82 76775  <0.001 78.6+8.2 778+£75 008 -13(-26t0 —-0.03) 0.046 -13(-24t0-0.1) 0.032
24 h mean BP 95.4+8.2 93.4+75  <0.001 94.8+8.8 94179 024 -1.4(-291002) 0.08 -12(-251002) 0.09
Daytime SBEP 13444138 131.8£11.9 0001 13254136 1325+129 094 -2.5(-52100.2) 0.07 —-1.8 (4.2 t0 0.5) 013
Daytime DBP 82.8+9.0 803+83  <0.001 825485 813+81 0031 -14(-28100.1) 0.07 -13(-26100.1) 0.07

Daytime mean BP 99.6+9.2 97.0+82  <0.001 98.6+89 979+82 028

Nighttime SBP 11934126 117.7+£126 012 11934153 1188+143 058

Nighttime DBP 714479 703474 0.040 71.5+9.0 713+£78 081

Nighttime mean BP  87.6+8.1 86.6:8.0 012 87.8£101  874+89 049
Data are presented as mean+50.

*Adjusted by baseline BP values.
AutoCPAP, auto-adjusted CPAP; BF, blood pressure; DBP, diastolic blood pressure; FP-CPAP, fixed-pressure CPAF; SBP, systolic blood pressure.

-19(-36t -0.1) 0.041
-1.0 (-3.6 to 1.6) 045
-1.0 (-2.6 to 0.5) 0.19
-06(-23w012) 0.52

-16(-3.1t0 —0.01) 0.049
-1.0(-341014) 0.40
-1.0(-241003) 013
—0.6(-2.2 10 0.9) 043

What is the bottom line?

» In this double-blind, randomised dinical trial of
parallel groups involving 322 patients with OSA
indicated for CPAP treatment, although fixed
pressure and auto-adjusting CPAP had similar
impact on dinical blood pressure (primary
outcome), fixed pressure CPAP was more
effective than auto-adjusting CPAP in reducing
24 h diastolic blood pressure (secondary
outcome).



Recommendation 6

Figure 575. EPAP vs. CPAP (AHI, events/hr)
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Figure ST7. BPAP vs. CPAP (ESS)"
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Recommendation 6

« We suggest that clinicians use CPAP or APAP over BPAP
in the routine treatment of OSA in adults.
(CONDITIONAL)

Remarks: The decision to use BPAP should be based on the clinician’s
judgement and needs of the individual patient.

This recommendation is for the initial treatment of OSA and does not

address management of patients who have previously failed CPAP or
APAP.

The treatment of other forms of sleep-related breathing disorders

associated with hypercapnia, which may require the use of BPAP, are
covered in other AASM guidelines.



Recommendation 7

« We recommend that educational interventions be given
prior to initiation of PAP therapy in adults with OSA.

(STRONG)

Remark: Educational interventions include those focused primarily on
providing information prior to initiation of PAP about what OSA is, its
downstream consequences, what PAP therapy is, and the potential

benefits of PAP therapy.

— 7 RCTs; critical outcomes included adherence

- OPO

Figure S78. Education + PAF vs. Usual Care + PAP (Adherence, hrs/night)
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Recommendation 8

« We suggest that behavioral and/or troubleshooting
interventions be given during the initial period of PAP
therapy in adults with OSA. (CONDITIONAL)

Remarks: Behavioral interventions include those focused on behavior
change prior to and during the initiation and subsequent use of PAP
therapy using strategies such as cognitive behavioral therapy or
motivational enhancement.

Troubleshooting interventions include those focused on close patient
communication to identify PAP-related problems and to initiate potential
solutions during the initial period of PAP therapy.

The intervention period may include interactions prior to, during, and
after PAP titration and follow-up.

— 15 RCTs; critical outcomes included adherence

- PPBO
— B>h
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Recommendation 9

« We suggest that clinicians use telemonitoring-guided
interventions during the initial period of PAP therapy in
adults with OSA. (CONDITIONAL)

Remark: Telemonitoring includes the remote monitoring of PAP
parameters such as PAP use, residual OSA severity, unintentional mask
leaks, and PAP settings during treatment initiation and follow-up.

— 5 RCTs; critical outcomes include adherence, sleepiness, and

side effects

- DDDO
— B>h

- R

Figure S83. Telemonitoring + PAP vs. Usual Care + PAP (adherence, hrs/day)
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Figure 584. Telemonitoring + PAP vs. Usual Care + PAF (ESS)
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Additional Considerations

Clinicians should also consider:

— Modified pressure profile PAP

— Mask selection
— Humidified PAP

Figure S106. Humidified PAP vs. Standard PAP (Dry Mouth/Throat, incidence)
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Summary

Four recommendations are strongly suggested and include:

Using PAP to treat excessive sleepiness

Initiating PAP therapy with either APAP at home or an in-laboratory
CPAP titration

Continuing PAP therapy for OSA with either CPAP or APAP

Using educational interventions to initiate PAP therapy in adults with
OSA.

All other recommendations were conditional and include using PAP
to treat impaired sleep-related QOL or concomitant hypertension;
implementing CPAP or APAP over BPAP in the routine treatment of
OSA; and utilizing behavioral, troubleshooting, and telemonitoring
interventions during the initial period of PAP therapy.

Providers should consider additional strategies that will maximize
the individual patient's comfort and adherence such as
nasal/intranasal over oronasal mask interface and heated
humidification.



Difference between the current guideline and the previous
guideline?

o the current guideline recognizes that in OSA with adults
that APAP in the home is non-inferior to in-lab PAP
titration strategies when initiating therapy

o there is recognition that continued treatment of adults
with OSA with either APAP or CPAP results in similar
outcomes.

o the new guidelines attempt to focus clinicians on
implementing strategies to optimize adherence to PAP,
which many patients struggle with.

o educational interventions, behavioral and/or
troubleshooting interventions are either recommended or
suggested to be given prior to and during the initiation of
PAP therapy.

o telemonitoring-guided interventions may have a role in
optimizing PAP adherence.
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{@?ﬁ EAAHNIKH NMNEYMONOAOTIKH ETAIPEIA

GEPAIEYTIKH ANTIMETQUIEH ANO®PPAKTIKOY EIYNAPOMOY
, 3. Kubopiopds avaykaidtntog 1 un Gepameiog pe CPAP.
ATINOIOQN-YHOIINOION KATA TON YINO (ZAYY) ME CPAP. :

ATAITOYMENOZ KAINIKOZ-EPTAYXTHPIAKOX EAETXOY/ Metd v O1evépysis TOAVCOUATOKUTOYPUPIKIG LEAETNG VAVOL KO1L TOV GOQT|

EMITAEKOMENOI $OPEIX /ATPOVIIO®EXEIZ YYNTATOTPAPHIHE

kabopiopd tov AHI 1 andpaon yw évopén Bepoamevtixiye ovipetrdmong pe CPAP
TYIKEYQN CPAP/TYIOI TYEKEYQN/IIAPAKOAOY®HEIH AZOENQN. - : ?

X. Meppiyxne , £. Tyite, E. Boypdrng (petd amd véa perétn tithonoinong mécemv vnd CPAP) Ba 1e6si edv :

OMAAA  AIATAPAXON YIINOY EAAHNIKHE [INEYMONOAOIIKHE . , . L, . o .
O deikmg anvoudv-vronvordv avd Gpa drvow (AHI) sivan peyakbrepog fy icog Tov 15
ETAIPEIAT
(AHI = 15 ovamvevetikdy encicodiov avé dpa Grvov) 1
AHI > 5 xon < 15 avanvevotikd eneicodo. avd dpa Omvov Kol mapovoia svég 1
TMEPIGCOTEPMY EK TAV KATOTEPD
a. Hpepriow vovniia
BIvwocwkéc Swropoyés (Sratopayl] Hviune, TPOCOYNC, EKUABNCNE, CUYKEVIPWOTS
KAT)
v. Awgtapyn ovvoisbnotog 1 abrvia
5. Aptypuoxy) Yréproon

e. Toyoyuxn xopdronddeia

o7. Iotopkd eyxepaiikot eneicodiov



Flgure 1—riow cnart 1or implementation or ciinical praciuce guigeline.

|

Does the patient have excessive daytime sleepiness,
reduced sleep-related QOL, or hypertension? (see No
Recommendations 1-3) .

Yes

Discuss treatment options for OSA Discuss if there are ofher
reasons to treal OSA.
Do the patient and clinician No Conducted During PAP Initiztion and Follow-Up *"
agree that PAP is the preferred
treatment choice? Use educational interventions with routine initiation
of PAP therapy (see Recommendation 7) '
Yes l
Pursue Consider using behavioral andlor troubleshooting
) altemnative interventions with PAP therapy (see
Does the patient have . seleced Recommendation 8) '
significant comorbidities? therapy
| Consider follow-up using telemonitoring to improve
. y I
Yes i l No adherence (see Recommendation 9)

Consider initiating PAP using APAP Additional considerations !
at home or in-lab titration (see [T === i ==

Recommendations 4) Use of nasal interfaces over oral or oronasal
' interfaces
1

Consider initiating PAP
using in-lab strategy

Use of heated humidification with PAP therapy to

Treat patients with CPAP or APAP over BPAP (see
avoid side effects

Recommendations 5,6) &'
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