EVIDENCE PROFILES ONLINE SUPPLEMENT

Evaluation and Management of Obesity Hypoventilation Syndrome

An Official American Thoracic Society Clinical Practice Guideline

Babak Mokhlesi, Juan Fernando Masa, Jan L. Brozek, Indira Gurubhagavatula, Patrick B. Murphy, Amanda J. Piper, Aiman Tulaimat, Majid Afshar,
Jay S. Balachandran, Raed A. Dweik, Ronald R. Grunstein, Nicholas Hart, Roop Kaw, Geraldo Lorenzi-Filho, Sushmita Pamidi, Bhakti K. Patel, Susheel
P. Patil, Jean Louis Pépin, Israa Soghier, Maximiliano Tamae Kakazu, Mihaela Teodorescu; on behalf of the American Thoracic Society Assembly on

Sleep and Respiratory Neurobiology



Evidence table E1: Should serum bicarbonate (HCOs™) rather than partial pressure of carbon dioxide in arterial blood (PaCO;) be used to screen for

OHS in obese adults with sleep-disordered breathing?

Patient or population: obese adults with OSA

New test: serum bicarbonate | Cut-off value: 27 mmol/I

Pooled sensitivity: 0.86 (95% Cl: 0.70 to 0.94) | Pooled specificity: 0.77 (95% Cl: 0.60 to 0.89)

Number of results per 1,000 patients tested (95% CI)
Test result : Prevalepce 5% : : Prevaler)ce 19% : : Prevaler]ce 29% . Number of pfirticipants Certainty of the Evidence
Typically seen in patients with Typically seen in patients with Typically seen in patients with (studies) (GRADE)
OSA and BMI 30-34 OSA and BMI 35-40 OSA and BMI over 40

True positives 43 (35 to 47) 86 (70 to 94) 172 (140 to 188) 1372 o000
False negatives 7 (3 to 15) 14 (6 to 30) 28 (12 to 60) (5)? VERY LOW
True negatives 731 (570 to 845) 693 (540 to 801) 616 (480 to 712) 1372 o000
False positives 219 (105 to 380) 207 (99 to 360) 184 (88 to 320) (5)* VERY LOW
Inconclusive Not reported (0) -
Complications Not reported (0) -

ClI: Confidence interval

Explanations

a. One more study included very few patients with OHS and was excluded from analysis (Borel 2017). Sensitivity analysis including this study did not show a difference in
accuracy.
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Evidence table E2: Should adults with OHS be treated with positive airway pressure (PAP)—either continuous positive airway pressure (CPAP) or

noninvasive ventilation (NIV)—or not be treated with PAP?

Certainty assessment Ne of patients Effect
. Study . . . . - Other positive airway pressure Relative Absolute Certainty Importance
Ne of studies design Risk of bias | Inconsistency | Indirectness | Imprecision e (PAP) no PAP (95% Cl) (95% Ci)
Death (RCT) (follow up: range 1 to 2 months)
123 randomised . . . very serious . ) 0 fewer per 1,000 a000
3 trials serious 2 not serious not serious b none 0/209 (0.0%) 0/205 (0.0%) not estimable (from 13 fewer to 13 more) VERY LOW CRITICAL
Death (observational studies) (follow up: range 1 months to 7 years)
In 1 comparative observational study with 1 year observation mortality was lower in those receiving
BiPAP compared to those initially not receiving PAP: 26% vs. 54%; RR: 0.35 (95% CI: 0.23 to 0.55; RD:
35 fewer per 100 (95% ClI: 20 to 50 fewer). (Sanchez Gomez 2012).
Single-arm studies (case series):
In-hospital mortality:
PAP: 5.8% (95% Cl: 2.3 to 9.3) (Carrillo 2012)
no PAP: 15% (95% Cl: 12.1 to 17.9) (Marik 2016)
Mortality after 1 year:
PAP: 4% (range: 4% to 15%) (Blankenburg 2017, Heinemann 2007, Jothieswaran 2015, Piesiak 2013,
Salturk 2015, Tabernero Huguet 2016)
. no PAP: 23.4% (95% CI: 11 to 36) (Nowbar 2004)
pARCE obsSetL\i;g(S)nal serious © serious ¢ serious © not serious none Mortality at 2 years: \%%?é\?v CRITICAL
PAP: 8% (range: 4 to 27) (Blankenburg 2017, Bouloukaki 2018, Heinemann 2007, Jothieswaran 2015,
Tsolaki 2011)
no PAP: no data
Mortality at 3-5 years:
PAP: 19.4% (range: 6 to 36) (Blankenburg 2017, Borel 2013, Budweiser 2007, Jothieswaran 2015, Masa
2015, Palm 2016, Perez de Llano 2005, Priou 2010)
no PAP: 19.2% (95% ClI: 15.8 to 22.6) among those who survived exacerbation and were discharged
from hospital (Marik 2016)
Mortality at 7 years:
PAP: 26.3% (95% ClI: 22.0 to 30.5) (Castro-Anon 2015, Jothieswaran 2015, Ojeda Castillejo 2015)
no PAP: no data
Quality of life (assessed with: Functional Outcomes of Sleep Questionnaire (FOSQ) (range of possible scores: 0-120, higher score is better; MID ~?))
13 randomised ) ! ! ! i MD 6.59 points more ®pO0O
2 trials serious 2 not serious not serious serious € none 172 112 (2.47 more to 10.7 more) LOW CRITICAL
Resolution of hypercapnia (follow up: range 1 to 2 months; assessed with: PaCO> <45 mmHg at the end of the study)
123 randomised . . . o o . RR 1.39 10 more per 100 000
3 trials serious 2 not serious not serious serious none 64/177 (36.2%) 32/123 (26.0%) (0.97 10 2.00) (from 1 fewer to 26 more) Low CRITICAL
Resolution of hypercapnia (follow up: range 3 months to 7 years
8 observational ' . ' . Eight series of cases of patients receiving various modes of PAP reported resolution of OHS in 2% to o000
6891119222324 studies serious ¢ serious 9 not serious not serious none 74% of patients. VERY LOW CRITICAL
Awake hypoxemia (follow up: range 1 to 2 months; assessed with: change from baseline in PaO, of 62 mm Hg)
123 randomised . . . . ] MD 3.2 mm Hg higher Eele)
3 trials serious 2 not serious not serious serious € none 190 129 (0.8 higher to 5.5 higher) LOW IMPORTANT
Awake hypercapnia (follow up: range 1 to 2 months; assessed with: change from baseline in PaCO> of 51 mm Hg)
3123 randt_)mlsed serious 2 not serious not serious serious © none 190 129 - MD 2.4 mm Hg lower ®000 IMPORTANT
trials (1 lower to 3.8 lower) LOW
Nocturnal oxygen saturation <90% [% total sleep time]
123 randomised . . . ) ] MD 31.3 % lower 000
3 trials serious 2 not serious not serious not serious none 190 129 (24.5 lower to 38 lower) MODERATE IMPORTANT
Apnea-hypopnea index (AHI) (assessed with: change from baseline of 70 episodes/h)
12 randomised . . . . A MD 50 episodes/h fewer 0000
2 trials serious 2 not serious not serious not serious none 151 84 (42 fewer to 58 fewer) MODERATE IMPORTANT
Motor vehicle accidents - not measured
- I - I - I - I - I - I I - | - I - I | CRITICAL

Daytime sleepiness (assessed with: change from baseline in Epworth Sleepiness Scale (range of scores: 0-24; lower score is better; MID ~2-3 points))®
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123 randomised . . . . i MD 2.49 points lower 00
3 trials serious 2 not serious not serious serious € none 190 129 (1.03 lower to 3.95 lower) LOW CRITICAL
Resolution of daytime sleepiness (follow up: 2 months; assessed with: Epworth Sleepiness Scale <10 at the end of the study)
123 randomised . . . o ) y RR1.21 10 more per 100 000
3 trials serious 2 not serious not serious serious none 111/171 (64.9%) 61/113 (54.0%) (0.99 10 1.47) (from 2 fewer to 24 more) LOW CRITICAL
Cardiovascular events
2 observational . . . . . ] ] &000
1 studies serious | not serious not serious serious | none 33/204 (16.2%) VERY LOW CRITICAL
Exercise and/or functional capacity (follow up: 2 months; assessed with: change from baseline in 6-Minute Walk Distance in meters [MID ~20 to 40 m])
13 randomised . . . o ] MD 12 m more 000
2 trials serious 2 not serious not serious serious none 172 112 (12 fewer to 41 more) LOW IMPORTANT
Need for daytime supplemental oxygen
13 randomised . . . . ) ) RR0.79 6 fewer per 100 a000
2 trials serious 2 serious ™ not serious serious none 43/190 (22.6%) 36/129 (27.9%) (05410 1.16) (from 4 more to 13 fewer) VERY LOW IMPORTANT
Reduction in need for supplemental oxygen (follow up: 2 months; assessed with: PaO2 >55 mm Hg at the end of the study)
13 randomised . . . o ) ) RR 1.16 13 more per 100 000
2 trials serious 2 not serious not serious serious none 144/160 (90.0%) 83/106 (78.3%) (L0410 1.30) (from 3 more to 23 more) LOW IMPORTANT
Quality of sleep (assessed with: change from baseline of 58 arousals/h)
12 randomised . . . . A MD 35.33 arousals fewer 0000
2 trials serious 2 not serious not serious not serious none 151 84 (42,81 fewer 10 27.85 fewer) MODERATE IMPORTANT
Quality of sleep in patients with no severe OSA (follow up: 2 months; assessed with: change from baseline of 22 arousals/h)
13 randomised serious @ not serious not serious serious ° none 39 45 - MD 10 arousalsih fewer 800 IMPORTANT
trials (6 fewer to 47 fewer) LOW
Hospitalization (follow up: 2 months)
randomised There were no hospital admissions in the group receiving PAP and 5 hospital admissions per 100 o000
13 trials serious 2 not serious not serious serious P none patients over 2 months (95% ClI: 0 to 12) in those not receiving PAP. Hospitalized patients stayed in the LOW CRITICAL
hospital for an average of 0.65 days per patient over 2 months (95% CI: 0 to 1.64 days).
Hospitalization
One comparative observational study found the rate of hospital readmissions in those discharged with
BiPAP compared with those initially discharged with no PAP to be 55% vs. 48% (RR: 1.14 (95% CI: 0.83
49212426 observational . . . : to 1.56) (Sanchez Gomez 2012). Four series of cases reported the risk of hospitalization in patient a000
5 studies serious ¢ not serious not serious serious ¢ none receiving PAP: 10% (2.4 to 17.6); 3 months of observation (Howard 2017) 12% (1.0 to 22.6); 1 year of VERY LOW IMPORTANT
observation (Salturk 2015) 35% (22.4 to 47.9) 4 years of observation (Perez de Llano 2005) 49% (41.7 to
55.4); 5 years of observation (Sanchez Quiroga 2018)
Length of hospital stay
observational Two series of cases of patients who received PAP reported a mean of 16 days (14.5 to 17.5) (Carrillo 000
44101216 studies serious © not serious serious © not serious none 2012) and 11 days (10 to 12) (Salturk 2015). Two series of cases that did not receive PAP reported VERY LOW IMPORTANT
similar length of hospital stay: mean 10 days (9 to 11) (Marik 2016) and 8 days (5 to 11) (Nowbar 2004).
Emergency department visit (follow up: 2 months)
) MD 18 visits/100 persons/2
13 randqmlsed serious @ not serious not serious serious f none 25 35 - months fewer ®000 IMPORTANT
trials Low
(32 fewer to 1 more)
Emergency Department visit (follow up: 1 year
4% observational ' ' ' . One series of 34 cases reported 38% of patients visiting ED over 1 year of observation. The other series o000
2 studies serious © not serious not serious serious none of cases from 2 intervention arms in an RCT reported 61% of 204 patients visiting ED over 5 years. VERY LOW IMPORTANT
Any adverse effects (follow up: 16 days)
N observational . . . . 0 ] i e000
1 studies serious © not serious not serious serious $ none 75/173 (43.4%) VERY LOW IMPORTANT

Cl: Confidence interval; MD: Mean difference; RR: Risk ratio; OR: Odds ratio

Explanations

a. Studies were not blinded and other risk of bias criteria was suboptimally reported.

b. No events

c. Series of cases; no direct comparison with a control group
d. Studies reported mortality between 4% and 36%; we were not able to explain it with duration of observation, patient age, or severity of disease.
e. Confidence interval does exclude an appreciable benefit with PAP or small and likely negligible difference.

f. Cl does not exclude an appreciable benefit or almost no difference.
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g. Studies reported the range of resolution of OHS between 1.5% and 62%. We could not explain these differences with either length of follow-up, apparent severity of disease, or mode of
ventilation.

h. One study enrolled patients without severe OSA and the effect in this population was smaller but excluding this study would not change the overall estimate. RR among those with severe OSA:
1.27 (95% Cl: 1.01 to 1.6) and among those without: 1.07 (95% Cl: 0.74 to 1.54). There were some baseline imbalances in the proportions of patients with ESS<10. The average change from baseline
in the proportion of those who had ESS <10 among those with severe OSA was 23% more in PAP (NIV or CPAP) group and 7% more in controls (Masa 2015), and among those without severe OSA
there was a decrease of 3% in those receiving NIV and did not change in controls (Masa 2016).

i. Study was not blinded

j. Only 33 events

k. We did not lower certainty which was already low and imprecise, but there was some inconsistency that could be explained by the type ove PAP: NIV vs. CPAP. NIV (2 studies): 19.30 m more
(95% Cl: 0 to 39) and CPAP (1 study): 10 m fewer (95% Cl: 32 fewer to 12 more).

I. Assuming the minimal important difference of 20 m, the confidence interval does not exclude an appreciable benefit in in important proportion of patients.

m. One study (Borel 2012) reported that no patient required supplemental 02

n. Only 52 events

0. Only 84 patients; Cl does not exclude an appreciable benefit or almost no difference)

p. No events in the PAP group and only 60 patients in total.

g. There were only 23 events total

r.only 13 events

s. Only 75 events
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Evidence table E3: Should adults with OHS be treated with CPAP or with NIV?

Certainty assessment Ne of patients Effect
g ; continuous
noninvasive L . .
Ne of Study . . . . - . . S positive airway Relative Absolute Certainty Importance
Suses design Risk of bias | Inconsistency | Indirectness | Imprecision Other considerations verzﬁlle\ilt)lon pressure (95% Cl) (95% ClI)
(CPAP)
Death (follow up: range 2 to 3 months)
123 randomised . . . . ) . 0 fewer per 1,000 ®900
3 trials not serious 2 not serious not serious | very serious none 0/147 (0.0%) 0/164 (0.0%) not estimable (from 17 fewer to 18 more) Low CRITICAL
Death (follow up: 5 years)
. randomised ) B . ! " RR 0.82* 29 fewer per 1,000 ®O00O
1 ttials serious © not serious not serious very serious © none 11/97 (11.0%) 16/107 (14.9%) (0.36 10 1.87) (from 85 fewer to 86 more) VERY LOW CRITICAL
Quality of life
123 randomised ) . . o SMD 0.08 SD higher 900
3 trials not serious 2 not serious not serious serious none 117 109 (0.35 higher t0 0.19 lower) 8 MODERATE CRITICAL
Resolution of hypercapnia (follow up: 2 to 3 months; assessed with: PaCO2 <45 mm Hg at the end of the study)
123 randomised . : ! I " 0 RR 1.29 11 more per 100 1 l@)
3 ttials not serious 2 not serious not serious serious none 48/103 (46.6%) | 41/113(36.3%) (09410 1.77) (from 2 fewer 1o 28 more) MODERATE CRITICAL
Resolution of hypercapnia (follow up: 5 years; assessed with: PaCO, <45 mm Hg at the end of the study)
. randomised . ) ) o " 0 RR1.28 11 more per 100 ®900
1 trials serious © not serious ! not serious serious none 40/77 (51.9%) 33/81 (40.7%) (0.91 10 1.79) (from 4 fewer to 32 more) Low CRITICAL
Awake hypoxemia (follow up: range 2 to 3 months; assessed with: change from baseline PaO2 62-66 mm Hg)
23 randomised . : ! . MD 0.21 mm Hg lower SCOOD
2 ttials not serious 2 not serious not serious not serious none 99 91 (3.1 higher to 3.5 lower) HIGH IMPORTANT
Awake hypercapnia (follow up: range 2 to 3 months; assessed with: change from baseline PaCO 51 to 59 mm Hg)
123 randomised ) . ) ) MD 1.08 mm Hg lower @)
3 trials serious | not serious not serious not serious none 117 109 (0.76 higher 1o 2.91 lower) MODERATE IMPORTANT
Nocturnal oxygen saturation <90% total sleep time (assessed with: change for baseline 70%)
3 randomised ! ) ! . MD 3% higher o0
1 ttials serious © not serious not serious serious © none 69 64 (14.4 higher 10 8.4 lower) Low IMPORTANT
Apnea-hypopnea index (AHI) (assessed with: change from baseline 70 episodes per hour)
3 randomised ' ' ' . MD 3 episodes/h more CEEle)
1 trials serious ¢ not serious not serious not serious none 69 64 (13.37 higher to 7.37 fewer) MODERATE IMPORTANT
Motor vehicle accident - not measured
- - - | - | - - | - [ - | - | - - | CRITICAL
Daytime sleepiness (assessed with: change from baseline in Epworth Sleepiness Scale (range of scores: 0-24; lower score is better; MID ~2-3 points))
123 randomised . : ! — MD 0.76 points lower 1 l@)
3 trials not serious 2 not serious not serious serious none 117 109 (0.71 higher to 2.22 lower) MODERATE CRITICAL
Resolution of daytime sleepiness (follow up: 2 to 3 months; assessed with: 10 or fewer points on Epworth Sleepiness Scale )
123 randomised . . . . ) 0 RR 1.04 3 more per 100 ®900
3 trials not serious 2 not serious not serious | Vvery serious & none 73/102 (71.6%) | 77/111 (69.4%) (08710 1.23) (from 9 fewer to 16 more) Low CRITICAL
Resolution of daytime sleepiness (follow up: 5 years; assessed with: 10 or fewer points on Epworth Sleepiness Scale )
. randomised . - : . ) " RR 1.04 3 more per 100 eO00O
1 trials serious © not serious not serious very serious © none 58/78 (74.4%) 57/80 (71.3%) (0.86 10 1.26) (from 10 fewer to 19 more) VERY LOW CRITICAL
Mood/depression (follow up: 2 years; assessed with: Beck Depression Inventory; MID: ~5 points; Scale from: 0 to 63)
5 observational ) . . ) MD 2.9 higher OO0
1 studies serious ™ not serious not serious not serious none 141 84 (4.25 higher to 1.5 higher) VERY LOW IMPORTANT
Cardiovascular events (composite) (follow up: 5 years)
. randomised ) ) ' ! " RR 1.17* 3 more per 100 e®OO00O
1 ttials serious © not serious not serious very serious © none 17/97 (17.0%) 16/107 (15.0%) (0.56 10 2.44) (from 6 fewer to 18 more) VERY LOW CRITICAL
Exercise and/or functional capacity (assessed with: change from baseline in 6-Minute Walk Distance in meters [MID ~20 to 40 m])
s randomised . . . ) MD 26 m more &e00
1 trials serious ¢ not serious not serious serious " none 69 64 (46.56 more to 5.44 more) LOW IMPORTANT
No need for daytime supplemental oxygen at the end of the study (follow up: 2 to 3 months; assessed with: PaO2 >55 mm Hg)
123 randomised . : . - 0 104/113 RR 1.01 1 more per 100 Ll l@)
3 ttials not serious 2 not serious not serious serious none 95/103 (92.2%) (92.0%) (0.9410 1.08) (from 6 fewer o 7 more) MODERATE IMPORTANT

No need for daytime supplemental oxygen at the end of the study (follow-up: 5 years; assessed with: Pa0Oz >55 mm Hg)
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. randomised . . ) o 0 0 RR 1.01 1 more per 100 ©000
1 ttials serious © not serious °© not serious serious none 74177 (96.1%) 77181 (95.1%) (0.95 10 1.08) (from 5 fewer o 8 more) Low IMPORTANT
Quality of sleep
One study found a mean difference in change from baseline in arousal index of 4 fewer arousals
13 randomised . . . . per hour (95% CI: 15 fewer to 7 more) favoring NIV. (Masa 2015) eOO00O
2 trials serious serious P not serious serious 9 none Another study found a mean difference in change from baseline in PSQI of 3.67 more points (95% | VERY LOW IMPORTANT
Cl: 1.25 to 6.09) also favoring NIV. (Piper 2008)
Hospitalization
Follow-up 3 months: 3/31 in NIV and 3/29 in CPAP group; RR: 0.94, 95% CI: 0.20 to 4.27. (Masa
24 | randomised , , , , 2019) ®000
2 trials notserious® | notserious | notserious | very serious ® none Follow-up: 5.2 years: 51/97 in NIV and 48/107 in CPAP group; RR: 1.17, 95% CI: 0.88 to 1.55; risk Low CRITICAL
difference: 8 more per 100, 95% CI: from 5 fewer to 25 more). (Howard 2018)
Emergency department visit (follow up: 5 years)
. randomised . . . . 0 0 RR0.97 2 fewer per 100 a000
1 trials serious © not serious not serious | Vvery serious & none 58/97 (59.8%) 66/107 (61.7%) (0.7810 1.20) (from 13 more to 14 fewer) VERY LOW IMPORTANT
Length of hospital stay
4 randomised ' . ' . MD 0.19 fewer days per person-year @)
1 trials serious ¢ not serious not serious not serious none 97 107 (113 fewer to 0.75 more) MODERATE IMPORTANT

Cl: Confidence interval; RR: Risk ratio; SMD: Standardised mean difference; MD: Mean difference; PSQI: Pittsburgh Sleep Quality Index; *: Adjusted for age, sex, smoking habits and forced vital capacity.

Explanations

a. One study was not blinded but the results of the studies were consistent.

b. No events among only 311 patients

c. Study was not blinded

d. One recent observational study with a control group (Bouloukaki 2018) observed patients with NIV and CPAP for 2 years and found similar risk of death in both groups, but the
results were not adjusted and very imprecise (7/141 with NIV and 4/84 with CPAP, RR: 1.04, 95% Cl: 0.31 to 3.46, RD: 2 more per 1,000, 95% CI: from 33 fewer to 117 more).

e. Confidence interval does not exclude an appreciable benefit with either intervention compared to the other.

f. Confidence interval does not exclude a small additional benefit with either intervention compared to the other.

g. One relatively small study reported results as median and IQR -- if this study were not included in analysis the SMD would be 0.01 (-0.28 to 0.29).

h. Confidence interval does not exclude an appreciable additional benefit with NIV or no difference.

i. One recent observational study with a control group (Bouloukaki 2018) observed patients with NIV and CPAP for 2 years and found similar probability of resolution of OHS in
both groups, but the results were not adjusted for baseline differences (NIV was used only in those in whom "oxygen desaturation persisted after obstructive apneas and
hypopneas had been eliminated with CPAP"): 114/141 (80.9%) with NIV and 70/84 (83.3%) with CPAP; RR 0.97, 95% Cl: 0.86 to 1.10; RD: 25 fewer per 1,000, 95% CI: from 117
fewer to 83 more).

j. One study was not blinded and the other did not report the methodology in sufficient detail to assess risk of bias.

k. Assuming that MID would be ~2-3 points, the Cl does not exclude an appreciable benefit with NIV or no difference.

I. One recent observational study with a control group (Bouloukaki 2018) observed patients with NIV and CPAP for 2 years and found slightly lower probability of resolution of
daytime sleepiness with NIV compared to CPAP, but the results were not adjusted for baseline differences (NIV was used only in those in whom "oxygen desaturation persisted
after obstructive apneas and hypopneas had been eliminated with CPAP"): 133/141 (94.3%) with NIV and 84/84 (100.0%) with CPAP; RR 0.95, 95% Cl: 0.90 to 0.99; RD: 5 fewer
per 100, 95% Cl: from 1 fewer to 10 fewer).

m. Results were not adjusted for baseline differences (NIV was used only in those in whom "oxygen desaturation persisted after obstructive apneas and hypopneas had been
eliminated with CPAP") and 8% were lost to follow-up.

n. Assuming that MID would be ~20 to 40 m, the Cl does not exclude an appreciable benefit with NIV or no difference.

0. One recent observational study with a control group (Bouloukaki 2018) observed patients with NIV and CPAP for 2 years found that the probability of not requiring
supplemental 02 was similar in both groups, but the results were not adjusted for baseline differences (NIV was used only in those in whom "oxygen desaturation persisted after
obstructive apneas and hypopneas had been eliminated with CPAP"): 137/141 (97.2%) with NIV and 84/84 (100.0%) with CPAP; RR 0.97, 95% Cl: 0.94 to 1.01; RD: 3 fewer per
100, 95% Cl: from 6 fewer to 1 more).

p. see description of results

g. Only 169 patients which likely does not meet optimal information size.
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r. PSQI (Pittsburgh Sleep Quality Index) — range of possible scores from 0 to 21; higher score indicates worse quality of sleep.
s. Patel S, Kon SSC, Nolan CM, Barker RE, Simonds AK, Morrell MJ, Man WD. The Epworth Sleepiness Scale: Minimum Clinically Important Difference in Obstructive Sleep Apnea.
Am J Respir Crit Care Med. 2018 Apr 1;197(7):961-963.
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Evidence table E4: Should hospitalized adults suspected of having OHS, in whom the diagnosis has not yet been confirmed, be discharged from
hospital with or without PAP treatment while awaiting confirmation of the diagnosis?

Certainty assessment
Ne of studies dset:% 3:1 Risk of bias | Inconsistency | Indirectness | Imprecision cons(izitsgtions Bl el llgeiiziies
Death (follow up: 3 months)
Among hospitalized patients with OHS or suspected of OHS who survived to hospital discharge
(n=1162), 119 (10%) were discharged home without PAP therapy and 1043 (90%) were discharged
observational ) _ ) _ h_ome on PAR therapy. At 3 mqnths, 20 out of 119 patients (16.8%, 95% Cl 10.6-24.8%) who were 000
519 studies serious @ not serious not serious® | very serious ¢ none discharged without PAP had died as opposed to 24 out of 1,043 patients (2.3%, 95% CI 1.5-3.3%) VERY LOW CRITICAL
discharged with PAP (p <0.0001); adjusted odds ratio (OR) 0.16, 95% CI 0.08 to 0.33; p <0.0001;
estimated risk difference: 136 fewer deaths per 1,000 patients, with 95% CI from 105 fewer to 152
fewer deaths.d
Among patients for whom the data about arterial blood gases were available both at baseline and
i observational . ) . . upon discharge from hospital (n=328) the mortality at 3 months without PAP and with PAP was OO0
549 studies serious ® not serious not serious® | very serious © none 9.%% VS, 4.4"2 (19 eventsp; adj(usted C))R: 0.48, 95?/; Cl: 0.19 to 1.24; estimated RD: 44 fewer per VERY LOW CRITICAL
1000, from 72 fewer to 19 more) and 14.0% vs. 10.5% at 6 months (38 events).¢
Resolution of OHS - not reported
- - | [ | - [ - | [ CRITICAL
Motor vehicle accidents - not measured
- - | [ | - [ - | [ CRITICAL
Quality of life - not measured
- - | [ | [ | [ CRITICAL
Daytime sleepiness - not reported
- - | | | | | | CRITICAL
Cardiovascular events - not reported
- - | | | | | | CRITICAL
Hospitalization - not reported
| - | | | | | CRITICAL

Cl: Confidence interval; OR: Odd

Explanations
a. Analysis of individual patient data from several single-arm studies or individual arms of comparative studies; we were not able to obtain data from 1 study (Nowbar 2004); we
did not perform an individual patient data meta-analysis for this guideline but we assumed that given the scarcity and limitations of the source data the results would be similar
and not more certain.
b. This was an indirect comparison across several single-arm studies. We did not lower the certainty of evidence for this reason because it has already been very low and the
analysis attempted to account for that (IPD).
c. There were few events in total which do not meet the optimal information size; the confidence interval in the adjusted analysis did not exclude both benefit and small harm.
d. Analysis was adjusted for age, sex and baseline PaCOa.
d. Analysis was adjusted for age and sex.
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Evidence table E5: Should a weight loss intervention or no such intervention be used for adults with OHS?
Table E5A: Laparoscopic adjustable gastric banding (LAGB) compared to intensive nutritional care in patients with OHS @

Certainty assessment Ne of patients Effect
Ne of Study . . . . . . . intensive Relative Absolute Certainty Importance
TS design Risk of bias | Inconsistency | Indirectness Imprecision Other considerations LAGB I o (95% CI) (95% CI)
Death (follow up: 3 months)
R randomised o . . . - ®0O00
1 trials serious not serious not serious very serious ¢ none 0/30 (0.0%) 0/33 (0.0%) not estimable VERY LOW CRITICAL
Resolution of OHS (follow up: 3 years; assessed with: weaning from NIV)
N randomised . . e et ) 0 RR 2.48 179 more per 1,000 O]
1 trials serious not serious not serious serious © none 9/30 (30.0%) 4/33 (12.1%) (0.85107.22) (from 18 fewer to 753 more) LOw CRITICAL
Apnea-hypopnea index (AHI) (follow up: 1 years; assessed with: change from baseline of 52 episodes/h)
1 randomised b . : : MD 22 episodes/h fewer L1lsl@)
1 trials serious not serious not serious not serious 9 none 26 30 (6 fewer to 39 fewer) MODERATE IMPORTANT
Apnea-hypopnea index (AHI) (follow up: 3 years; assessed with: change from baseline of 52 episodes/h)
1 randomised b . : . MD 13 episodes/h fewer eea0
1 trials serious not serious not serious not serious 9 none 22 24 (32 fewer to 6 more) MODERATE IMPORTANT
Weight (follow up: 1 years; assessed with: change from baseline 130 kg)
. randomised b , , o eh MD 12.9 kg lower 00
1 trials serious not serious not serious serious & none 26 30 (30.2 lower to 4.4 higher) LOW CRITICAL
Weight (follow up: 3 years; assessed with: change from baseline 130 kg)
N randomised b ) ) ) , MD 15.7 kg lower - 0]0)
1 trials serious b not serious not serious serious &l none 22 24 (36.5 lower to 5.1 higher) LOW CRITICAL
Adverse effects (follow up: 3 years)
1t ran(tjr(iJ:I!sed serious b not serious not serious serious ¥ none 6/30 (20.0%) 0/33 (0.0%) not estimable @GLBOC\XIO IMPORTANT

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

Explanations

a. components of the nutritional care were not described; all patients received a 1400 kcal/d diet
b. Study was not blinded; other risk of bas criteria was not adequately described.

c. There were no deaths among only 63 patients.

d. There is some uncertainty to what extent this reflects resolution of OHS

e. Confidence interval does not exclude an appreciable benefit or no important difference.

f. Only 13 events.

g. We assumed that even the reduction in 32-39 episodes per hour would still not resolve sleep apnea in patients with a baseline average of 52 apnea episodes per hour.

h. Only 56 patients.

i. 22/66 patients were lost to follow-up at 3 years
j. Only 46 patients

k. Only 6 events.

I. All adverse effects were related to the surgery itself: gastric band repositioning due to dysphagia and gastric band replacement, gastric band removal because of gastric band

slippage (3, 4, and 9 years after surgery), gastric ulcer (8 years after surgery), and discovery of gastric cancer (7 years after surgery).

m. Only 30 patients; confidence intervals do not exclude an appreciable benefit with either approach.
n. baseline 12 points

0. Only 30 patients; assuming the MID ~20 m the confidence intervals do not exclude an appreciable benefit in some patients.

p. baseline 165-200 m

Reference
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1. Feigel-Guiller B, Drui D, Dimet J, Zair Y, Le Bras M, Fuertes-Zamorano N, et al. Laparoscopic gastric banding in obese patients with sleep apnea: A 3-year controlled study and

follow-up after 10 years. Obes Surg 2015;25:1886-1892.

Table E5B: Gastric bypass compared to no bariatric surgery in patients with OHS

Certainty assessment Ne of patients Effect
Ne of Study . . . . - Other . no bariatric Relative Absolute Certainty Importance
siughes design Risk of bias Inconsistency | Indirectness Imprecision TSRS gastric bypass surgery (95% Cl) (95% Cl)
Death (follow up: 2 years)
. observational . . . o . o000
1 studies serious 2 not serious not serious serious none 2129 (6.9%) VERY LOW CRITICAL
Resolution of OHS (follow up: 2 years)
. observational . . . g . ©000
1 studies serious 2 not serious serious © serious none 25/29 (86.2%) VERY LOW CRITICAL
Awake hypoxemia (Pa0y) (follow up: 2 years)
12 observational . . . ) Mean change from baseline was 15 mm Hg more (95% CI: 9 to 21) (Sugerman eOO00O
2 studies serious 2 not serious not serious not serious none 1986) and 19 mm Hg more (L1 to 27) (Sugerman 1988). VERY LOW IMPORTANT
Awake hypercapnia (PaCO) (follow up: 2 years)
12 observational ' ' ' . Mean change from baseline was 10 mm Hg less (95% ClI: 7 to 13) (Sugerman o000
2 studies serious # not serious not serious not serious none 1986) and 10 mm Hg less (95% CI: 6 to 14) (Sugerman 1986) VERY LOW IMPORTANT
Daytime sleepiness (follow up: 2 years)
. observational . . . o . . . e000
1 studies serious 2 not serious not serious serious none Daytime hypersomnolence disappeared VERY LOW CRITICAL
Weight (follow up: 2 years)
) Average weight loss:
213 Obi{ﬁggnal serious 2 not serious not serious serious none - 50 kg (95% CI: 39 to 60) from baseline 155 kg in 30 patients (Sugerman 1986) \%%?O(\?V CRITICAL
- 44 kg (95% CI: 33 to 55) from baseline 163 kg in 38 patients (Sugerman 1992)
Pulmonary artery pressure (follow up: 3-6 months)
12 observqtlonal serious 2 not serious not serious serious none Pulmqnary artery pressure fell on average 13 mm Hg (95% ClI: 5.8 to 20.2) from o000 IMPORTANT
studies baseline 36 mm Hg VERY LOW

Cl: Confidence interval; MD: Mean difference

Explanations
a. Series of cases; no direct comparison with a control group
b. Only 2 events among 29 patients
c. Based on "improved or cured" but definition not provided.
d. Only 29 patients.
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1. Sugerman HJ, Fairman RP, Baron PL, Kwentus JA. Gastric surgery for respiratory insufficiency of obesity. Chest 1986;90:81-86.
2. Sugerman HJ, Baron PL, Fairman RP, Evans CR, Vetrovec GW. Hemodynamic dysfunction in obesity hypoventilation syndrome and the effects of treatment with surgically
induced weight loss. Ann Surg 1988;207:604-613.
3. Sugerman HJ, Fairman RP, Sood RK, Engle K, Wolfe L, Kellum JM. Long-term effects of gastric surgery for treating respiratory insufficiency of obesity. Am J Clin Nutr
1992;55:597S-601S.
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Table E5C: Biliopancreatic diversion with duodenal switch (BPD/DS) compared to no bariatric surgery in patients with OHS

Resolution of OHS (follow up: 5-7 years)

; . : ) . - o000
1 b - - -
1 observational studies serious 2 not serious not serious serious none 16/16 (100.0%) VERY LOW
Cl: Confidence interval

CRITICAL

Explanations
a. Series of cases; no direct comparison with a control group
b. Only 16 cases

References

1. De Cesare A, Cangemi B, Fiori E, Bononi M, Cangemi R, Basso L. Early and long-term clinical outcomes of bilio-intestinal diversion in morbidly obese patients. Surg Today
2014;44:1424-1433.
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Table E5D: Weight loss program compared to nutritional and exercise advice in patients with OHS?

Certainty assessment Ne of patients Effect
Ne of Study . . . . o " . weight loss nutritional and Relative Absolute Certainty Importance
SIS design Risk of bias | Inconsistency | Indirectness Imprecision Other considerations programme e Sy (95% CI) (95% CI)
Death (follow up: 3 months)
R randomised o . . . . . - ®0O00
1 trials serious not serious not serious very serious ¢ none 0/17 (0.0%) 1/20 (5.0%) not estimable VERY LOW CRITICAL
Quality of life (follow up: 3 months; assessed with: SF-36 mental and physical component scores (scale: 0-100; higher score is better; MID ~5))
N randomised . ) ) A SF36 mental: mean difference 3.0 (95% CI: -7.67 to 13.66) (baseline: 42 points) o000
! trials serious not serious not serious VEry serious none SF36 physical: mean difference: 4.6 (95% Cl: -2.28 to 11.55) (baseline: 30 points) VERY LOW CRITICAL
Resolution of hypercapnia - not reported
- - : : — 1 ] : I N B : [ T crmca
Awake hypoxemia (follow up: 3 months; assessed with: change from baseline in PaO2 of 62 mm Hg)
randomised o . . o MD 0.38 mm Hg lower 800
1 trials serious not serious not serious serious none 15 15 (7.5 lower to 6.75 higher) LOW IMPORTANT
Awake hypercapnia (PaCO) (follow up: 3 months; assessed with: change from baseline in PaCO2 of 53 mm Hg)
randomised . ) ) ) MD 1.95 mm Hg lower [1210]0)
1 trials serious not serious not serious serious © none 15 15 (5.25 lower to 1.2 higher) LOW IMPORTANT
Nocturnal oxygen saturation <90% [% total sleep time] (follow up: 3 months; assessed with: change from baseline 52%)
randomised b ! ) o MD 3.6 % higher OO
1 trials serious not serious not serious serious none 15 15 (6.9 lower to 14.1 higher) LOW IMPORTANT
Apnea-hypopnea index (AHI) - not reported
- -] - I - I - I - I - I - I - I - I - I - | IMPORTANT
Motor vehicle accidents - not reported
- - - - - - - | - [ - | - [ - [ - | CRITICAL
Daytime sleepiness (follow up: 3 months; assessed with: change from baseline in Epworth Sleepiness Scale (lower score is better; MID ~2-3 points); Scale from: 0 to 24)
randomised b ! ) . MD 2.1 points lower ®pO0O
1 trials serious not serious not serious serious ® none 15 15 (4.72 lower to 0.48 higher) LOW CRITICAL
Cardiovascular events - not reported
- - - - | - - | - | - | - - | - | - | CRITICAL
Exercise and/or functional capacity (follow up: 3 months; assessed with: change from baseline in 6-Minute Walk Distance in meters [MID ~20 to 40 m]))
randomised . ) ) ) MD 9.3 m higher - 0]0)
1 trials serious not serious not serious serious 9 none 15 15 (0.7 higher to 18 higher) LOW IMPORTANT
Dyspnea (follow up: 3 months; assessed with: change from baseline 4 points in Medical Research Council breathlessness scale (range 1-5; lower score is better))
randomised b ! ) . MD 0.98 points lower OO
1 trials serious not serious not serious serious © none 15 15 (187 lower to 0.08 lower) LOW IMPORTANT
Weight (follow up: 3 months; assessed with: change from baseline 140 kg)
randomised . ) ) ) MD 11.8 kg lower - 0]0)
1 trials serious not serious not serious serious © none 15 15 (22.1 lower to 1.5 lower) LOW CRITICAL
Mood (follow up: 3 months; assessed with: change from baseline 6 points in Hospital anxiety depression scale (lower score is better; MID ~2-2.5); Scale from: 0 to 21)
randomised ! ! ! . ) MD 1.1 points lower OO
1 trials serious not serious not serious serious © none 15 15 (2.83 lower to 0.63 higher) LOW IMPORTANT
Need for daytime supplemental oxygen - not reported
N I I B B A : I N B : [ [ iporTANT
Hospitalization - not reported
- [ - ] - I - I - I - I - I - I - I - I - I - | CRITICAL
Emergency department visit - not reported
- -] - I - I - I - I - I - I - I - I - I - | IMPORTANT
Adverse effects - not reported
- - ] - I - I - I - I - I - I - I - I - I - | IMPORTANT

ClI: Confidence interval; MD: Mean difference

Explanations

a. Weight loss program consisted of motivational session, personalized exercise and dietary plan, monthly review, weekly phone calls/reminders; all patients in both groups
received NIV

b. Study was not blinded and stopped early for low accrual, large loss to follow-up, and unavailability of personnel to provide intervention.
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c. Only one event among 37 patients

d. Only 30 patients; confidence intervals do not exclude an appreciable benefit with either approach.

e. Only 30 patients; confidence interval does not exclude an appreciable benefit or no important difference.

f. baseline 12 points

g. Only 30 patients; assuming the MID ~20 m the confidence intervals do not exclude an appreciable benefit in some patients.
h. baseline 165-200 m
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