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ABSTRACT

Rationale: Home respiratory polygraphy may be a simpler alternative to in-laboratory
polysomnography for the management of more symptomatic obstructive sleep apnea
patients, but its effectiveness has not been evaluated across a broad clinical spectrum.
Objective: To compare the long-term effectiveness (6 months) of home respiratory
polygraphy and polysomnography management protocols in patients with intermediate to
high sleep apnea suspicion (most patients requiring a sleep study).

Method: A multicentric, non-inferiority, randomized controlled trial with two open parallel
arms and a cost-effectiveness analysis was performed in twelve tertiary hospitals in
Spain. Sequentially screened patients with sleep apnea suspicion were randomized to
respiratory polygraphy or polysomnography protocols. Moreover, both arms received
standardized therapeutic decision-making, continuous positive airway pressure (CPAP)
treatment or a healthy habit assessment, autoCPAP titration (for CPAP indication), health-
related quality-of-life questionnaires, 24-hour blood pressure monitoring and
polysomnography at the end of follow-up. The main outcome was the Epworth sleepiness
scale measurement. The non-inferiority criterion was -2 points on the Epworth scale.
Results: In total, 430 patients were randomized. The respiratory polygraphy protocol was
non-inferior to the polysomnography protocol based on the Epworth scale. Quality of life,
blood pressure and polysomnography were similar between protocols. Respiratory
polygraphy was the most cost-effective protocol, with a lower per-patient cost of 416.7€.
Conclusion: Home respiratory polygraphy management is similarly effective to
polysomnography, with a substantially lower cost. Therefore, polysomnography is not
necessary for the vast majority of patients with suspected sleep apnea. This finding could

change established clinical practice, with a clear economic benefit.

Word count, abstract: 249
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INTRODUCTION

Obstructive sleep apnea (OSA) is a highly prevalent disease (1) that reduces quality of life
(2) and increases cardiovascular (3,4) and traffic accident risks (5,6). The gold standard
for OSA diagnosis is in-laboratory polysomnography (PSG), but it is expensive and time
consuming. Less complex portable monitoring devices have been designed for rapid
home diagnosis. However, the role of portable monitors in OSA management (diagnosis,
treatment election and long-term effectiveness) is not fully defined.

The most frequently used type Il portable monitor is an accepted (7) and cheaper (8-11)
alternative for OSA diagnosis in patients with OSA suspicion who may or may not receive
continuous positive airway pressure (CPAP) treatment if OSA is demonstrated. This
portable monitor, also called respiratory polygraphy, includes sensors for airflow,
respiratory effort, and pulse oximetry readings. However, in a large study of patients with
intermediate to high clinical suspicion of OSA, the therapeutic decision making performed
after diagnosis (CPAP or other treatments) by home respiratory polygraphy (HRP) was
only applicable to patients with severe OSA (40% of the total sample) (12).

Other studies comparing the effectiveness of HRP and PSG protocols (diagnosis and
treatment effectiveness) selected patients with a high clinical suspicion of OSA who
received CPAP therapy if OSA (apnea-hypopnea index (AHI)=15) was demonstrated (13-
15) and showed similar medium-term effectiveness. However, in these studies, patients
with a lower OSA suspicion or an AHI<15 (who did not receive CPAP treatment) were not
included in the effectiveness analysis, resulting in an important bias related to a greater
number of patients who could potentially be managed by HRP (more than twice the
number reported). Neither of these studies assessed the cost-effectiveness relationship;
two studies analyzed costs using other analysis methods (15,16) and demonstrated
favorable findings for the HRP approach. Therefore, HRP could be a cheaper

management alternative to PSG in patients with a high clinical probability of OSA who are
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treated with CPAP. However, this finding may not apply to a wider clinical spectrum of
patients who require a sleep study but may or may not be treated with CPAP. Moreover,
the addition of the cost required to perform PSG for the management of patients without a
high OSA suspicion who need a sleep study should minimize the economic advantage
estimated in previous studies using HRP instead of PSG (17).

We hypothesized that the effectiveness of OSA management using HRP for the vast
majority of patients who require a sleep study (who will or will not be treated with CPAP) is
not inferior to management using PSG. We conducted a large, multicentric, non-inferiority,
randomized controlled trial with two open parallel arms with a cost-effectiveness analysis
in patients with an intermediate to high clinical probability of OSA to determine the
effectiveness of HRP and PSG management protocols based on six months of follow-up
using the Epworth sleepiness scale (ESS) as the primary outcome measure.

Some of the results of these studies have been previously reported in the form of

abstracts (18,19).

METHODS

Participants

From May 2012 to June 2015, we sequentially screened patients between 18 and 70
years of age who were referred for pulmonary consultations because of suspected OSA at
twelve tertiary hospitals in Spain (see online data supplement). Other inclusion criteria
were 1) snoring or sleep apneas observed by a partner, 2) ESS 210 and 3) absence of
clinical suspicion of any other sleep pathology that could cause daytime sleepiness (e.g.,
narcolepsy). The exclusion criteria were 1) psycho-physical inability to complete the
questionnaires, 2) documented structural or coronary cardiopathy that was not controlled
by medical treatment, 3) Cheynes-Stokes syndrome, 4) patients with

uvulopalatopharyngoplasty, which can prevent effective CPAP treatment, 5) very severe
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nasal obstruction, which can prevent CPAP treatment, and 6) an inability to provide
informed consent. The ethics committees of the twelve centers approved the study (CEIC:
Comité Etico de Investigacion Clinica). Written informed consent was obtained from all
patients.

Intervention

Due to the large volume of potential patients, each center selected one, two or three days
per week (depending on its work organization) to include all eligible patients on those
days. We used a database to generate a simple randomization sequence. All randomized
patients received instructions to maintain correct sleep hygiene (avoid the supine position;
maintain regular sleep habits; not use sedatives, stimulants, alcohol or consume large
meals before going to bed) and to adhere to a hypocaloric diet if they were overweight or
obese. In addition, patients from both study arms followed their habitual healthcare
attention with potential visits and treatments of other specialists and primary care
physicians who were blinded for the allocated arm. Patients randomized to HRP or PSG
protocols were treated or not with CPAP based on the results from the tests and clinical
symptoms (see therapeutic decision making). The CPAP treatment groups received a
home pressure titration night with an autoCPAP device (see autoCPAP titration).

HRP

Our HRP (Embla-Embletta, Natus, Pleasanton, CA, USA) measurements included oxygen
saturation, airflow through nasal pressure, and thoracic and abdominal movements
measured by piezoelectric bands. The patients transported the device to their homes with
a prior detailed explanation and functional test device provided by a technician in the
hospital setting. When the patients returned the device the following day, the raw data
files were transmitted to a computer and scored manually, excluding artifact periods. PSG

was performed in patients with invalid HRP tests after several repetitions, and the
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subsequent cost was added to the HRP arm (see Figure E1 in the online-data
supplement).

PSG in the hospital

We used standard protocols to perform PSGs and analyze the results (see online data
supplement).

PSG and HRP studies with less than three recorded hours were repeated on two other
occasions, and the costs were included in the overall cost calculation. For PSG, apnea
was the absence of flow lasting 10 seconds or more, and hypopnea was a discernible
decrease in flow lasting 10 seconds or more with oxygen desaturation (=23%) or arousal.
For HRP, the definitions were the same but without the final arousal criteria (20).

Therapeutic decision making

A sleep physician specialist at each center (always the same individual) made the
therapeutic decision based on a standardized set of variables, including clinical symptoms
and results from HRP or PSG, using the same website (see online data supplement). The
treatment decision was guided using the Spanish Sleep Network guidelines (20). The
sleep physician recommended CPAP treatment in the case of a respiratory event index
(REI) =25 for HRP or an AHI 25 for PSG with significant clinical symptoms (i.e., ESS >12),
potentially secondary to OSA or previous cardiovascular diseases, and a REI or an AHI
230, with clinical symptoms having less importance. Non-CPAP treatment included only
correct sleep hygiene and a hypocaloric diet.

AutoCPAP titration

In patients (both arms) with a CPAP treatment indication, the optimal pressure for home
use was obtained from a single recorded automatic-CPAP home session (S8-Autoset,
Resmed, Sydney, Australia) (see online data supplement) by a researcher blinded to the

study arm in the coordinating center (centralized analysis). If, after three attempts, it was
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impossible to determine the optimal pressure, patients received polysomnographic
titration, with the extra cost.

Follow-up and outcomes

Patients were evaluated on four occasions (see online-data supplement and Table E1): a)
at baseline; b) after one and three months during the follow-up period (at which points in
the study, compliance and side effects in the CPAP treatment groups, or compliance with
dietary and sleep hygiene measures in the groups without CPAP treatment, as well as
discontinuations were registered); and c) at the end of the follow-up period (six months).
At baseline and after six months, we assessed the primary outcome (ESS) and several
secondary outcomes, such as health-related quality of life (HRQL), the Functional
Outcomes of Sleep Questionnaire (FOSQ), SF-36, and the EuroQol 5D and
Thermometer; a visual analogic wellbeing scale with respect to the condition studied
(VAWS) (21,22); 24-hour blood pressure (BP) monitoring (ABPM); hourly compliance from
the CPAP devices; work- or traffic-related accidents six months before and after
randomization. Hospital admissions and days of admission; emergency visits and the
mean incidence rate of new cardiovascular events during the follow-up period. At six
months, a new PSG was performed in all patients (both arms); however, in patients
treated with CPAP, PSG was conducted with the device.

Patient inclusion could be stopped when the number of patients reached the estimated
sample size including dropouts, or when the two intervention arms (HRP and PSG) had at
least 175 patients at the end of six months of follow-up (dropouts excluded).

Sample size calculation

Based on previous studies performed in patients treated with or without CPAP (12,21,23) we
calculated the sample size for an ESS change of 3+8.1, a non-inferiority limit of -2 (23,24), an
alpha error of 0.025 and a power of 90%. The estimated sample size was 175 patients in

each arm and 240 in total once a dropout rate of 20% was adjusted.
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Statistical analysis

Missing values for the primary and secondary outcomes (dropouts included) were
addressed following a multiple imputation method with iterative multivariable regression
because the missing data had a missing-at-random pattern.

Primary outcome: The a priori non-inferiority premise was -2 in the lower limit of the 95%

confidence interval (Cl) for the change in ESS between arms. Given that the intention-to-
treat analysis could favor equivalence, we also performed a per-protocol analysis (patients
who discontinued or who were missing ESS data were excluded from the analysis). We
compared the change in ESS between the two arms using a 2-sided covariance analysis
(ANCOVA) adjusted for the baseline value, center, age, gender, and BMI (henceforth
“basic adjustment”).

Secondary outcomes (inequality analysis): Intra-group changes in continuous variables

from baseline to six months and the observed effects in the two arms of the study (inter-
group differences) were assessed using paired t tests. When the comparison was
statistically significant (P<0.05), paired comparisons of the groups were performed by
ANCOVA, taking into account the “basic adjustment.” Categorical variables were
compared between baseline and six months using the x* test. These analyses were
repeated in two subgroups of patients: a) treated or not treated with CPAP; and b) with
baseline hypertension according to ABPM (23).

Cost analysis: Direct costs related to HRP or PSG procedures were analyzed. Figure E1
shows the cost imputation procedure. The cost analysis was distributed in four cost
groups (see online data supplement).

Cost-effectiveness analysis: The cost difference between arms was evaluated against the

difference in effectiveness based on primary outcomes (ESS) and quality-adjusted life
years (QALYs) from the EuroQol questionnaire to determine the incremental cost-

effectiveness ratio (ICER). We calculated the cost-effectiveness plane, where the
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distribution of the incremental effectiveness and costs are displayed in an x-y plot, and the
cost-effectiveness acceptability curve, where the probability of preference for the HRP
protocol is displayed as a function of the willingness to pay for a point in the ESS or a
QALY, using a probabilistic Bayesian analysis (25). The sensitivity analysis was
conducted according to percentiles of cost among centers.

Data management, imputation, statistical analyses and Bayesian cost-effectiveness
analysis were performed using EXCEL 2010 (Microsoft Redmond, Washington, USA),
SPSS software (IBM SPSS Statistics, Version 22.0. Armonk, NY, USA) and STATA 12

(StataCorp, College Station, Texas, USA).

RESULTS

Initially, 556 patients were selected, after which 126 were excluded, and the remaining
430 were randomized (Figure 1). No HRP test was invalid after repetitions (see Figure E1
in the online-data supplement). CPAP was indicated more frequently in the PSG arm
(68%) than in the HRP arm (53%). Table 1 presents the population characteristics and
sleep studies between arms. There were no significant differences between the HRP and
PSG arms at baseline, nor were there differences between centers.

Main outcome

The difference in intra-group ESS improvement between the HRP arm (-4.2; 95% CI -4.8
to -3.6) and the PSG arm (-4.9; 95% CI -5.4 to -4.3) in the intention-to-treat analysis was
not statistically significant (P= 0.14) (Table 2). Figure 2 shows the adjusted mean
differences and 2-sided 95% CI of the change in ESS by the per-protocol and intention-to-
treat analysis. In both analyses, the lower limit of the 95% CI of the mean adjusted
difference (-1.50 and -1.44, respectively) was within our pre-specified non-inferiority
margin (-2).

Secondary outcomes

Copyright © 2017 by the American Thoracic Society
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HRQL test improvement was higher in the more specific HRQL tests for OSA (FOSQ and
VAWS) and the EuroQol Thermometer (Table 2). VAWS displayed a more favorable
change in the PSG arm. The ABPM parameters exhibited similar changes in the HRP and
PSG arms (Table 3). The polysomnographic parameters at 6 months were similar
between arms, with more favorable improvement in the percentage of deep sleep in the
PSG arm.

CPAP pressure and compliance (HRP 5.1 h/day and PSG 5.3 h/day) were similar
between arms (see Table E2 in the online-data supplement). The difference in work and
traffic accidents between six months before and after randomization as well as the
occurrence of hospital admissions, length of hospital stay, emergency visits and the
cardiovascular event incidence rate per 100 patients/year six months after randomization
were similar between arms (see Table E2 in the online-data supplement).

Cost-effectiveness analysis

The cost per patient in the PSG arm (736€) was more than double the cost of HRP (320€)
(see Table E3 in the online-data supplement), mainly due to the lower cost of the HRP
test (see Figure E2 in the online-data supplement). The average difference in
effectiveness between the HRP and PSG protocols was -0.74 for ESS and -0.004 for
QALY analysis (see Table E3 in the online-data supplement). The probabilistic Bayesian
analysis (Figure 3 and see Figure E3 in the online-data supplement) indicated that HRP
management was preferred because the estimated probability that HRP would be cheaper
than PSG was higher (100%) than the estimated probability that PSG would be more
effective than HRP (93% for ESS and 84% for QALY). Because the effectiveness (ESS
and QALYs) was similar between arms, the HRP protocol is preferable due to its lower
cost. The sensitivity analysis at the same level of effectiveness showed a minimum
savings of 292.7€ and a maximum savings of 571.1€ (see Table E4 and additional results

section in the online-data supplement for more details). Figure 3 shows the sensitivity
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analysis based on a probabilistic Bayesian approach at the same level of effectiveness for
the 10™, 50™ and 90" cost percentiles among centers.

Subgroup analysis

Analysis of the primary and secondary variables between the HRP and PSG arms in the
subgroups of patients who received or did not receive CPAP treatment showed no
significant differences except in the percentage of deep sleep in patients without CPAP
treatment in the PSG arm (see Tables E5-7 in the online-data supplement).

In the subgroup of patients with hypertension, BP improved significantly in both arms,
without significant differences in the inter-group adjusted comparison (see Table E8 in the

online-data supplement).

DISCUSSION

To the best of our knowledge, this study is the first to compare the long-term effectiveness
of HRP and PSG management protocols in a real and large population of patients with an
intermediate to high OSA suspicion who were treated with or without CPAP. The principal
findings are as follows: a) the effectiveness of the HRP protocol assessed by ESS is not
inferior to that of the PSG protocol; b) the effectiveness assessed by HRQL, ABPM and
PSG is similar between protocols; and c) the cost-effectiveness relationship is favorable to
the HRP arm.

Over two decades, the diagnostic efficacy of HRP versus PSG has been evaluated in
several studies with divergent methodology and results (9,11,26-28). HRP underestimates
the AHI because 1) the denominator, HRP recorded time, is higher than the PSG sleep
time; and 2) HRP cannot identify hypopnea with associated arousal without desaturation,
which can be assessed using PSG. Although the last disadvantage would appear to be of
limited importance (29), the average difference between REI and AHI according to HRP

and PSG, respectively, was close to 10, even when the HRP recording time was reduced
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to eliminate periods with movement suggesting wakefulness (8). However, most studies
have determined a cut-off point to confirm an OSA diagnosis (8-11,26-28), and some
studies have also identified a cut-off point to exclude OSA (8,9,26,28) at half the cost of
the PSG (8,30). However, in clinical practice, diagnosis is followed by therapeutic decision
making (CPAP or other treatments) based on the results of HRP and PSG. Using HRP,
accurate therapeutic decisions can be made (in agreement with the PSG results) only for
patients with severe OSA (REI 230) (12).

Previous studies did not include a follow-up period to evaluate the long-term effectiveness
and considered PSG to be the gold standard (i.e., disagreements between HRP and PSG
were considered incorrect for HRP). Three randomized controlled studies assessed the
effectiveness of CPAP treatment after a diagnosis of OSA using PSG or HRP (13-15).
Patients were selected to receive CPAP treatment if relevant OSA (AHI =15) was
confirmed (high clinical probability of OSA). The two protocols (HRP and PSG) showed
similar improvements in REI and AHI, quality of life, clinical symptoms, CPAP adherence
and cost advantages (14-16), but cost-effectiveness was not analyzed. Because these
studies only included patients with a high clinical probability of OSA who were treated with
CPAP (approximately 40% of the patients needing sleep studies), the results could not
provide conclusive effectiveness and cost data (20) for a population with a wider clinical
spectrum of disease who might or might not be treated with CPAP and potentially
managed by HRP.

Compared with the three previous studies using HRP, the present study mainly adds a
wider clinical spectrum of disease (patients treated with or without CPAP), a long-term
cost-effectiveness analysis for this wider population, a PSG at the end of the study and
ABPM results showing that PSG is not necessary for the vast majority of patients with a

suspicion of OSA who are candidates for a sleep study.
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Given that the criteria to define intermediate or high clinical OSA probability are not strictly
characterized or widely accepted, our selection criteria of patients with intermediate to
high clinical OSA probability may partially overlap with the criteria to define high clinical
OSA probability in some previous studies using HRP (13-15). However, in our study, the
AHI was approximately 40% lower (24 in the present study and 39-45 in previous studies)
and the dispersion measure was approximately double the measure reported in previous
studies. Additionally, the percentage of patients without a CPAP indication was 40% in our
study compared with 7% (13) 27% (14) and 2% (15) from previous studies. These findings
confirm our wider spectrum of OSA severity.

Other studies have compared the short- (31) and medium-term (32) effectiveness of
simpler portable monitoring (type 1V) (7) with PSG. The results were similar to previous
studies using HRP, but only patients with a high OSA suspicion and CPAP treatment
indication were included in the analysis.

Because of the AHI underestimation with HRP, we indicated CPAP in 15% fewer patients
using HRP compared with PSG. However, this was not associated with important
consequences because improvements in the primary and secondary outcomes were
similar between the arms in the subgroup of patients not treated with CPAP (with the
exception of a smaller deep-sleep percentage with the HRP protocol). Thus, refining the
HRP protocol (i.e., increasing the predisposition to indicate CPAP in “borderline” cases or
using an REI cut-off point from HRP superior to an AHI cut-off point from PSG) may avoid
this worsening. However, the absence of greater improvement in the remaining outcomes
suggested that the PSG protocol indicated 15% more CPAP treatments without significant
benefits and with a higher cost. In other words, the fact that borderline patients located at
the fringes of HRP underestimation in comparison with PSG (10 points of AHI on average)
(8) has no real benefit in deciding upon CPAP versus no CPAP, increasing the role of

HRP.
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As mentioned previously, our patients had a wide range of OSA severities and no uniform
treatment; consequently, moderate intragroup improvement was observed in both arms. In
both arms, the intragroup improvement was higher in the subgroup of patients treated with
CPAP, although only moderate improvement was observed for BP (see Table E7 in the
online-data supplement). Some studies have shown early improvement (i.e., first three
months) in BP in OSA patients treated with CPAP, depending on the baseline BP (33).
Accordingly, in the subgroup of patients with baseline hypertension, based on ABPM
criteria, the intragroup improvement in BP was significant in both arms (see Table E9 in
the online-data supplement).

Several studies have estimated the cost effectiveness of HRP compared with PSG based
on simulated models of hypothetical cohorts of patients that include diagnosis, CPAP
titration and CPAP adherence, with conflicting results (34,35). In the present analysis, we
applied a more solid, methodological cost calculation approach based on the following
criteria: a) our study was conducted using a real and large cohort of patients; b) only direct
costs were included; and c) no assumptions of cost calculations were incorporated.
Adequate professional qualifications are recommended in most clinical practice
guidelines. Accordingly, we included only hospitals with a great deal of experience in HRP
OSA management, which was also supported by a study performed in our environment
showing better agreement in therapeutic decision making using HRP in comparison with
PSG among more expert professionals (30).

Our study has some limitations: 1) the randomization group was necessarily open to
researchers because therapeutic decisions were based on the HRP or PSG results; it was
also open to patients, although the performance of different diagnostic tests appeared to
have a minor impact on the patients; 2) the methodology included some variable decision
nodes in certain intra- and inter-observers in terms of therapeutic decisions, as well as the

use of autotitration to determine the visual CPAP level. The variability in therapeutic
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decisions was minimized, in part by using the Spanish Sleep Network guidelines criteria
and inter-observer variability to determine the visual CPAP level with a centralized
assessment; 3) we focused our cost evaluation on direct costs related to the HRP or PSG
procedures (test and repetition cost, patient cost and CPAP cost), excluding other
potential direct costs, such as hospital admission, emergency visits and work/traffic
accidents, because these events may either be caused by OSA or not and are not strictly
related to HRP or PSG management. In any case, as the occurrence of these events was
similar in both arms, their inclusion should not cause differences in costs; and 4) we
specifically selected a single OSA treatment as an alternative to CPAP treatment as it was
hygienic-dietary measures to avoid contamination between the arms when applying other
potential therapies (i.e. mandibular advance device). Therefore, patients in both study
arms without OSA (RDI/AHI<5) at baseline (16% in the HPR and 9% in the PSG ones)
had the same treatment (hygienic-dietary measures). However, patients from both study
arms followed their habitual healthcare attention with other specialists and primary care
physicians (if necessary) who were blinded for the allocated arm. Non-substantial
changes in pharmacological treatment sleepiness-related were produced during the
follow-up. Since we did not include patients with sleepiness not potentially caused (totally
or partially) by OSA, most of them improved in their sleepiness and the PSG performed at
6 months revealed that the majority presented a mild OSA in both study arms.

In conclusion, the HRP management protocol is not inferior to PSG and presents
substantially lower costs. Therefore, PSG is not necessary for the vast majority of patients
with suspicion of OSA. This finding could change established clinical practice, with a clear

economic benefit.
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CAPTIONS

Figure 1: Flow chart of the study protocol. Abbreviations: ITT = intention to treat; HRP =
home respiratory polygraphy; and PSG = polysomnography.

Figure 2: Adjusted mean and 95% confidence interval of ESS change by per-protocol and
intention-to-treat analysis. Because the premise of non-inferiority was -2 in the lower
bound of the 95% confidential interval, HRP was not inferior to PSG management.
Abbreviations: ESS = Epworth sleepiness scale; HRP = home respiratory polygraphy;
PSG = polysomnography.

Figure 3: Panel A: Cost-effectiveness plane. The probabilistic Bayesian analysis indicated
that HRP management was preferred. Although PSG management is slightly more
effective, it is much more expensive. Panel B: Cost-effectiveness plane according to the
original values and incremental cost percentiles (P10, P50 and P90) based on sensitivity
analysis using a probabilistic Bayesian approach. Abbreviations: HRP = home respiratory

polygraphy; PSG = polysomnography; and ESS = Epworth sleepiness scale.
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Table 1: Anthropometric characteristics, alcohol and smoking habits, and

comorbidities.

Randomize

d HRP PSG
N=430 N=218 N=212
Gender, male, % 70.5% 69.7% 71.2%
Age, years, median (IQR) 50 (16) 51 (15.3) 50 (18)
BMI, kg/m2, median (IQR) 30.7(7.3) | 30.2(7.7) | 31.1(7.2)
Neck circumference, cm, median (IQR) 41 (6) 41 (4.8) 41 (6)
Active drinker, % 21.6% 22 21.2
Alcohol, gr, median (IQR) 20 (20) 15 (20) 24 (22.5)
Active smoker, % 24.1% 24,8 18,9
Pack years, mean (SD) 26.2 (17.5) |25.1 (17.7)| 27.6 (17.6)
Hypertension, % 30.2 31.2 29.2
Diabetes, % 9.3 10,6 8
Dyslipidemia, % 25.6 26.6 24.5
Ischemic heart disease, % 4 5 2,8
Arrhythmia, % 2.1 3.2 0.9
Stroke, % 1.9 1.4 2.4
Neoplasias, % 1.4 1.4 1,4
Anxiety, % 10.5 11.9 9
Depression, % 1.2 11.5 10.8
ESS, median (IQR) 13 (5) 13 (6) 13 (5)
Habitual unrefreshing sleep, % 62.5 62 63.2
Habitual snorer, % 94.2 94.6 93.9
Habitually observed apneas, % 59.1 57.8 60.4
Traffic/work accidents, % 8.6 10.1 7.5
Recorded time, min, median (IQR) 440.3 (60) | 430 (40.1)
X(a)l:% or total sleep times, min, median 420 (67.7) | 354.5 (91.9)
%light sleep, median (IQR) 63.5(23.9)
%deep sleep, median (IQR) 18.9 (15.8)
%REM sleep, median (IQR) 15.4 (9.4)
Arousal index, median (IQR) 32.2 (31.9)
REI/AHI, median (IQR) 20.9 (33.4)| 28.5(43.3)
Mild or no OSA (REI/AHI=0-14.9), % 41.2 25.0
Moderate OSA (REI/AHI=15-29.9), % 23.9 25.9
Severe OSA (REI/AHI=30), % 34.9 49.1
DI, median (IQR) 16.7 (38.6)| 18.2 (41.6)
%TST<90, median (IQR) 9.8 (34.7) 5.4 (28)

Abbreviations: BMI = body mass index; ESS = Epworth sleepiness scale; REI = respiratory event index; AHI = apnea-
hypopnea index; OSA= obstructive sleep apnea; DI = desaturation index (23% oxygen saturation drop); and %TST<90 =

percentage of the TST below 90% oxygen saturation.
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Table 2: Baseline measurements and changes with treatment related to the primary

and secondary outcomes of HRQL and BMlI.

Baseline,

Intra-group

P value of inter-

median (IQR) dr:rg:?gg?’ group differences
HRP PSG HRP PSG Unadjusted | Adjusted
13 13 42 | -49
ESS (6) 5) | (5.4 | (5.3) 0.14 -
94 93 6.7 6.5
FOSQ @27) | (28 | (16.7)t | (qg.ay | 0919 -
079 | 079 | 001 | 0.03
EuroQol 5D ©032) | (03) | ©0.17) | 016y | 031 -
70 70 3.1 5.1
EuroQol Thermometer (30) (30) (19.1) | (17.4) 0.263 --
. 467 | 455 12 2.6
SF 36-Physical (15.3) (14.6) 9.2) (9.1)F 0.101 -
468 | 457 2.5 14
SF 36-Mental (18) (17.5) (12.2)f (11.7) 0.334 --
583 | 57.1 4.4 9.1
VAWS 324) | (31.3) | (22.8) | (23.4 | 0035 0.043
) 302 | 311 | 004 0
BMI, kg/m 77 | 72 | (178 | (17) 0.797 -

Abbreviations: HRQL: health-related quality of life; ESS = Epworth sleepiness scale; FOSQ = Functional Outcomes of Sleep
Questionnaire; SF 36 = Medical Outcome Survey Short Form 36; VAWS = visual analogical well-being scale; and BMI = body

mass index.

P values of intra-group differences (six months - baseline): *=<0.05; 1=<0.01; and $=<0.001
P values of inter-group differences unadjusted or adjusted by basic adjustment (baseline values of the variable analyzed, center,

age, gender and BMI).
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Table 3: Baseline measurements and changes with treatment related to 24-hour blood

pressure monitoring.

Intra-group

Baseline, differences P value of inter-
median (IQR) mean (SD) group differences
HRP PSG HRP PSG | Unadjusted | Adjusted
90 91 -0.2 0
24-h BP, mmHg (11) (12) (6.6) 8.1) 0.241 -
. 93 94 -0.3 -0.3
Daytime BP, mmHg (12) (12) (7.8) 8.7) 0.405 -
83 83 -0.4 -0.4
Nocturnal BP, mmHg (14) (13) (9.6) (10.2) 0.387 -
24-h systolic BP, mmHg (11169) (11260) (gzg) 8'13) 0.65 -
Daytime systolic BP, 123 124 0.6 -0.3 0.656 _
mmHg (16.3) (15.8) (11) (10.9) '
Nocturnal systolic BP, 111 112 0.4 0.3 0.791 _
mmHg (18.3) (18) (11.9) (13.6) '
24-h diastolic BP, mmHg ?145 (Zg) (‘2'96) ('g'58) 0.089 -
Daytime diastolic BP, 78 78.5 -1 -0.6 0.298 _
mmHg (11.3) (10.8) (6.2)* (7.1) '
Nocturnal diastolic BP, 70 0.3 -0.1
mmHg 68.5 (12) (11) (8.4) 8) 0.145 -

Abbreviations: BP = blood pressure

P values of intra-group differences (two months - baseline): *=<0.05.

P values of inter-group differences unadjusted or adjusted by basic adjustment (baseline values of the variable analyzed, center,

age, gender and BMI).
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Table 4: Polysomnographic outcomes at six months and differences between groups.

At sbxmonths, dHRP'PSG P value of inter-group
median (IQR) TG, differences
mean (SD)

HRP PSG Unadjusted | Adjusted
Recorded time, min 426 (31.5) ??;287.85) (é21'.95) 0.484 -
Valid or total sleep times, min (?122) (??232) (1'5,":.)’1) 0.454 -
% light sleep (g?g) (g?) (225?6) 0.14 --
% deep sleep (1?:?) (fgzg) (;%'g) 0.031 0.023
% REM sleep (197.'79) (197.65) ( 101'?6) 0.775 -
Arousal index ( 11;9) 17(162)| 118'?’4) 0.292 -
AHI (164'?2) (163;?6) (11;9) 0.286 -
DI (3:471) (146.51) (115:17) 0.197 -
Mean SatO, (??f?) ?34) (;%';) 0.901 -
HTST<90 (8:2) (101'?3) (2195.26) 0.566 -

AHI = apnea-hypopnea index; DI = desaturation index; and %TST<90 = percentage of the TST below 90% of oxygen

saturation.

P values of inter-group differences unadjusted or adjusted by basic adjustment (baseline values of the variable analyzed, center,

age, gender and BMI).
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Figure 1
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Figure 2
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Figure 3
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