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Abstract
Purpose

The rates of chronic obstructive pulmonary disease (COPD) and obesity are increasing worldwide. Both COPD
and obesity are highly associated with obstructive sleep apnea (OSA) and all three conditions are associated
with reduced quality of life. Liraglutide is a glucagon-like peptide 1 receptor agonist (GLP-1 RA) approved for
weight loss and the treatment of type 2 diabetes mellitus. In addition, liraglutide has anti-in�ammatory
properties. We investigated the effect of treatment with liraglutide on health-related quality of life (HRQoL)
and OSA in people with obesity and COPD.

Methods

We designed and performed a double-blinded randomized controlled trial of obese participants with COPD
from two outpatient clinics. Forty patients were randomized to a liraglutide group (3.0 mg, subcutaneous) and
a placebo group, to receive treatment for 40 weeks. At baseline and the end of the medication period, the
participants underwent cardiorespiratory monitoring and completed Short Form-36 version 2 (SF-36v2) and
Epworth Sleepiness Scale (ESS).

Results

We diagnosed 84% of the participants with some degree of OSA. Compared to placebo, liraglutide resulted in
reductions in Apnea–Hypopnea Index (AHI), Oxygen Desaturation Index (ODI) and a rise in Epworth
Sleepiness Scale (ESS) in certain OSA subgroups and improved several SF-36v2 domains.

Conclusion

OSA is common among obese people with COPD. 40 weeks of treatment with liraglutide may improve some
measures of OSA and HRQoL in obese people with COPD.

Trial registration

Study procedures were in accordance with the Declaration of Helsinki after approval by the Scienti�c Ethics
Committee of The Region of Southern Denmark (j. no S-20170147) and Eudract (j. no. 2017-003551-32). The
study was registered at clinicaltrials.gov (NCT03466021) and monitored according to Good Clinical Practice
(GCP) by the GCP Unit of Odense University Hospital (Odense, Denmark).

Introduction
In medical and health research, health-related quality of life (HRQoL) is now considered an equally important
endpoint as physiological and biochemical measures of disease severity. HRQoL refers to health aspects of
quality of life considered to re�ect the impact of disease and treatment on disability and daily functioning [1].

The rates of both obesity and chronic obstructive pulmonary disease (COPD) have reached epidemic
proportions. Globally, nearly 4 million individuals died in 2017 due to being overweight or obese [2, 3]. COPD is
the third leading cause of death worldwide, causing 3.23 million deaths in 2019 [2].
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COPD and obesity are highly associated with obstructive sleep apnea (OSA), which is the most common
sleep-related breathing disorder [4]. All three conditions, COPD, OSA and obesity, are associated with reduced
quality of life (QoL) and impaired HRQoL. Measuring eight domains, the Medical Outcomes Study Short-Form
Health Survey (SF-36), is a frequently used tool to provide a broad assessment of HRQoL.

Additionally, people with obesity and comorbidities report poor physical and emotional health [5]. Obesity is
also associated with reduced quality of life [6]. In obese individuals, weight reduction achieved by lifestyle
changes, diet changes, or bariatric surgery has pronounced effects on HRQoL. The short- and long-term
effects differ depending on the weight reduction mechanism [7]. The effect on HRQoL after bariatric surgery
seems to be more pronounced compared to the effects of intensive lifestyle intervention and diet changes. [8]
Medical weight management with liraglutide in overweight and obese individuals improves HRQoL compared
to placebo [9]. Changes in HRQoL are linked to the magnitude and duration of weight loss [10].

In people with COPD, a number of conditions can affect HRQoL, including poor sleep quality and frequent
exacerbations [5]. In people with COPD, obesity reduces HRQoL, and those who are overweight or obese report
increased dyspnea and increased prescriptions of inhaled medications compared to normal-weight
individuals with COPD [11].

Liraglutide is a glucagon-like peptide 1 receptor agonist (GLP-1 RA) prescribed for the treatment of type 2
diabetes and for weight loss and weight maintenance [12]. In individuals with obesity and moderate or severe
OSA, liraglutide reduces OSA severity, as measured by the Apnea–Hypopnea Index (AHI) [13]. However, how
liraglutide affects OSA in individuals with obesity and COPD has not been investigated.

We recently demonstrated that liraglutide improves measures of pulmonary function in people with COPD
[14]. The aim of the present study was to investigate the effect of liraglutide on HRQoL in obese people with
COPD and furthermore to explore the effect on OSA among these individuals.

Materials & Methods

Study overview
This was a pre-planned sub-study of a 44-week prospective, randomized, placebo-controlled, double-blinded,
two-center, parallel-group trial that was conducted between February 2018 and March 2020 [14]. The study
was conducted at the Department of Pulmonary Diseases of Hospital South West Jutland, University Hospital
of Southern Denmark (Esbjerg. Denmark) and the Department of Medicine, Section of Pulmonary Diseases,
Lillebælt Hospital, University Hospital of Southern Denmark (Vejle, in Denmark). Study procedures were in
accordance with the Declaration of Helsinki after approval by the Scienti�c Ethics Committee of The Region
of Southern Denmark (j. no S-20170147) and Eudract (j. no. 2017-003551-32). The study was registered at
clinicaltrials.gov (NCT03466021) and monitored according to Good Clinical Practice (GCP) by the GCP Unit of
Odense University Hospital (Odense, Denmark).

The participants attended six visits at six time points, comprising the screening, randomization, titration, mid-
term evaluation, end of medication, and end of trial time points. Speci�c examinations, blood sample
collections, and surveys were planned for each visit [14].
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Study participants
We recruited 40 participants from the outpatient clinics at the two participating centers and randomized them
to treatment with either liraglutide (3.0 mg, subcutaneous) or placebo in a 1:1 manner, with 20 patients in each
group initially before dropouts, etc. Inclusion criteria were: COPD, de�ned as forced expiratory volume in one
second relative to forced vital capacity (FEV1/FVC) < 70% after maximal broncho-dilation in accordance with
the Global Initiative for Chronic Obstructive Lung Disease guidelines; former smoker; BMI > 27 kg/m2; and age
40–70 years. Exclusion criteria were: current smoker; treatment with systemic corticosteroids; diabetes
mellitus of any type; interstitial pulmonary disease; severe hepatic, renal, or heart disease; pancreatitis;
pregnancy; or breastfeeding. All participants provided written informed consent.

Short Form 36 version 2 (SF-36v2) and Epworth Sleepiness
Scale (ESS) questionnaires
We collected information on HRQoL using a Danish version of SF-36v2. SF-36v2 is a multipurpose 36-item
health survey yielding a pro�le that comprises two health component summary measures: physical
component summary measure (PCS) and mental component summary measure (MCS), and eight health
domain scales. These eight domains comprise Physical Functioning (PF), Role-Physical (RP), Bodily Pain
(BP), General Health (GH), Vitality (VT), Social Functioning (SF), Role-Emotional (RE), and Mental Health (MH)
[15]. PF consists of 10 items about physical functioning and limitations related to various activities, such as
lifting and carrying groceries, climbing stairs, bending, kneeling, or stooping, and walking moderate distances.
One self-care item is included to represent self-care activity limitations. Using three response levels, the PF
items assess both the presence and extent of physical limitations. Low scores indicate signi�cant limitations
in physical activity performance, whereas high scores re�ect little or no such limitations. RP is a four-item
domain about limitations in daily activities or work, the time spent on these activities and di�culty performing
these activities. Low RP scores indicate problems with work or other activities as a result of physical issues.
High scores indicate that there are few or no issues with work or other daily activities. BP comprises two items
about the intensity of bodily pain and its in�uence on work activities. Low scores indicate high levels of pain
that interfere with normal activities, whereas high scores indicate no pain and no interference with normal
activities. GH includes �ve items; one of them involves the respondent rating their general health overall
(excellent to poor) and the remaining items also focus on general health and the respondent’s expectations
about their future life. Low scores imply poor general health that is likely to deteriorate. High ratings imply that
the respondent views their health positively. VT consists of four items about well-being, energy level, fatigue,
and being worn out. Low scores imply fatigue and exhaustion. High scores indicate constant or near constant
energy. SF is a two-item domain re�ecting the impact of physical or emotional problems on social activities.
With lower SF scores, the degree to which physical and emotional di�culties interfere with typical social
activities increases. The lowest score implies extreme or frequent interference with typical social activities
owing to physical or emotional issues, while the highest score indicates no such interference. RE comprises of
three items and assesses mental health-related role limitations in relation to working time, amount of work or
other activities completed, and the care with which work or other activities are performed. Low scores re�ect
emotional issues affecting work or other activities. High scores re�ect no emotional restrictions. MH consists
of �ve items about anxiety, depression, loss of behavioral/emotional control, and psychological wellbeing.
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Low scores indicate frequent nervousness and depression, whereas high scores indicate feelings of peace,
happiness, and calm all or most of the time.

The component summary measures are aggregates of the health domain scores. All health domain scores are
used to score both component summary measures to various degrees: PF, RP, and BP correlate most highly
with PCS and contribute most to the scoring of PCS rather than MCS. MH, RE, and SF correlate most strongly
with MCS and contribute most to the scoring of MCS rather than PCS. VT, GH, and SF correlate with both
components: VT and SF correlate most strongly with MCS, and GH correlates most strongly with PCS.

We collected the responses to the SF-36v2 survey using PRO CoRE Smart Measurement® System
(QualityMetric Incorporated LLC, Johnston, RI, USA). Speci�c SF-36v2 scoring procedures were used to ensure
standardization of the content and scoring. The health domain scores were transformed from Z-scores to T
scores between 0 and 100, where 0 represents the lowest possible score and 100 represents the highest
possible score. The mean values are based on the 2009 US general population norms [16].

ESS measures sleepiness, based on the respondents’ rating (0–3) of the tendency to become sleepy in eight
situations. Higher scores indicate severe symptoms.

Both ESS and SF-36 are self-administered surveys, and they were performed at baseline (randomization) and
the end of the medication period (visits 2 and 5, respectively).

Cardiorespiratory monitoring to determine Oxygen
Desaturation Index (ODI) and Apnea–Hypopnea Index (AHI)
OSA is characterized by repeated episodes of total or partial upper airway collapse obstructing air�ow. These
episodes result in intermittent nocturnal hypoxemia or cyclical episodes of desaturation and re-oxygenation
[17]. ODI indicates the number of times that oxygen saturation decreases per hour, regardless of the duration
[17].

A widely used de�nition of apnea is a cessation of air�ow for > 10 seconds, and hypopnea is de�ned as
various degrees of reduction in air�ow resulting in desaturation. AHI (which is used to diagnose and assess
the severity of OSA) takes into account number of apneas plus the number of hypopneas per hour during
sleep [18]. AHI < 5 is normal, 5–14 is mild, 15–29 is moderate, and > 30 is severe [4, 19].

ODI and AHI were determined based on cardiorespiratory data collection at baseline (randomization) and the
end of the medication period (week 0 and 40, respectively). This involved a Nox T3TM portable monitor and
Noxturnal v5.1 (Nox Medical, Reykjavík, Iceland; Resmed). We instructed the participants to use the device for
at least 4 h during sleep between 10 pm and 8 am on one night, preferably during the whole sleep period. If
the device fell off early in the night, they were instructed to remount it. If no data were recorded, the process
was repeated on a subsequent night if possible.

Statistical analysis
Stata v17 (StataCorp LLC, TX, USA) was used for the statistical analysis. All variables were normally
distributed. P < 0.05% was considered signi�cant. A power calculation indicated the need for 32 participants.
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We evaluated the effect of liraglutide compared to placebo at the end of the medication period (week 40) in
terms of HRQoL using SF-36v2 (including the summary measures PCS and MCS and the health domain
scales PF, RP, BP, GH, VT, SF, RE, and MH), and in terms of AHI, ODI, and symptoms related to sleepiness using
ESS.

Mean baseline-adjusted differences in ΔSF36v2, ΔAHI, ΔODI, and ΔESS scores (from baseline to the end of
the medication period) in liraglutide group compared to placebo group were calculated by a random-effects
model, adjusted for age, gender, and body weight.

Before analyzing AHI and ODI, we categorized the participants into subgroups strati�ed based on presence
and severity of OSA and treatment of OSA with continuous positive airway pressure (CPAP). We also analyzed
ESS in each of the subgroups. Figure 1 shows the distribution of the participants in the different subgroups.

Results
We randomized (1:1) 40 individuals with obesity and COPD were included and randomized 1:1 to treatment
with either liraglutide or placebo. Baseline characteristics of the participants are given in Tables 1 and 3.

 
Table 1

Baseline demographic and anthropometric characteristics in the liraglutide and
placebo groups

Characteristic Liraglutide 3.0 mg (n = 19) Placebo (n = 20) p-value

Age (years) 64.0 ± 8.4 65.4 ± 6.7 NS

Sex (male/female) 11/9 13/7 NS

Body weight (kg) 104.4 ± 13.6 102.5 ± 18.0 NS

BMI (kg/m2) 35.1 ± 3.7 36.6 ± 5.6 NS

Values are given as mean and SD. BMI: Body mass index, NS: Not signi�cant.

One participant withdrew due to a diagnosis of cancer and one participant was diagnosed with OSA, began
being treated with CPAP, and withdrew from statistical analysis. Of the 38 remaining participants, two had
invalid cardiorespiratory recordings (subgroup 1). The remaining 36 participants comprised 4 without OSA
(subgroup 2), 10 with mild OSA (subgroup 3), 8 with moderate OSA who did not receive CPAP treatment due to
compliance issues (subgroup 4), and 14 with moderate-to-severe OSA who received CPAP treatment
(subgroup 5). In total, 32 of 38 (84%) participants were diagnosed with some degree of OSA in the study. From
the included 40 persons, 30 completed the trial with 16 in the liraglutide group and 14 in the placebo group.
Figure 1 shows the subgroups of participants according to OSA presence, severity, and treatment.

Subgroups 1 and 2 and were not statistically analyzed further. In subgroup 3, there was a signi�cant reduction
in AHI of 9.25 point in the liraglutide group compared to placebo after 40 weeks of treatment (p = 0.047). This
reduction almost downgraded the condition from mild OSA to a normal state. We found no signi�cant change
in ODI. In subgroup 4, we found no signi�cant changes in AHI or ODI. In subgroup 5, there was a signi�cant
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reduction in ODI of 12.4 in the liraglutide group compared to placebo after 40 weeks of treatment (p = 0.048)
(Table 2). We found no signi�cant change in AHI.

Regarding ESS, there was no overall signi�cant change between the liraglutide and placebo group. Regarding
the subgroups, in subgroup 4, ESS increased by 2.6 points in the liraglutide group compared to placebo (p = 
0.048) (Table 2).

 
Table 2

Mean baseline-adjusted differences in ΔAHI, ΔODI, and ΔESS scores (from baseline to the end of
the medication period) in liraglutide group compared to placebo group, by subgroup.

Subgroup AHI p-value ODI p-value ESS p-value

3 -9.25 < 0.05 -4.11 NS -0.49 NS

4 10.5 NS 4.84 NS 2.6 < 0.05

5 -10.14 NS -12.4 < 0.05 0.048 NS

ESS: Epworth Sleepiness Scale, AHI: Apnea–Hypopnea Index, ODI: Oxygen Desaturation Index.

 
At baseline, PCS were 39.8 and 40.5, MCS were 44.5 and 41.4, PF were 47.7 and 66.3, RP were 12.8 and 10.6,
BP were 72.5 and 60.5, GH were 52.6 and 44.3, VT were 55.3 and 49.7, SF were 80.9 and 76.3, RE were 18.0
and 14.5 and MH were 77.6 and 74.3, in the liraglutide and placebo group, respectively (Table 3).
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Table 3
Baseline AHI, ODI, ESS, and SF-36v2 domain scores in the liraglutide and placebo groups

Score Liraglutide Placebo p-value

AHI 21.1 ± 13.9 17.0 ± 12.1 NS

ODI 21.0 ± 14.3 16.0 ± 10.4 NS

ESS 5.4 ± 3.2 5.5 ± 2.5 NS

PCS 39.8 ± 5.7 40.5 ± 5.7 NS

MCS 44.5 ± 8.4 41.4 ± 9.8 NS

PF 47.7 ± 25.5 66.3 ± 21.9 NS

RP 12.8 ± 10.9 10.6 ± 10.9 NS

BP 72.0 ± 23.3 60.5 ± 29.8 NS

GH 52.6 ± 24.3 44.3 ± 24.8 NS

VT 55.3 ± 17.6 49.7 ± 22.0 NS

SF 80.9 ± 25.1 76.3 ± 26.3 NS

RE 18.0 ± 9.3 14.5 ± 11.1 NS

MH 77.6 ± 15.7 74.3 ± 16.7 NS

Data are mean ± SD. AHI: Apnea–Hypopnea Index, ODI: Oxygen Desaturation Index, PCS: Physical
Component Summary, MCS: Mental Component Summary, PF: Physical Functioning, RP: Role Physical,
BP: Bodily Pain, GH: General Health, VT: Vitality, SF: Social Functioning, RE: Role Emotional, MH: Mental
Health, NS: Not signi�cant.

Table 4 shows the percentage change in SF36v2 scores (from baseline to the end of the medication period) in
the liraglutide and placebo groups. Tables 4 and 5 summarize the results as mean baseline-adjusted
differences in ΔSF36v2, ΔAHI, ΔODI, and ΔESS scores (from baseline to the end of the medication period)
between the liraglutide and placebo groups.
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Table 4
SF-36v2 scores at baseline and the end of the medication period in the liraglutide and placebo groups

Domain Baseline End of medication period Percentage
change in
liraglutide

Percentage
change in
placeboLiraglutide Placebo p-

value
Liraglutide Placebo p-

value

PCS 39.8 40.5 0.72 39.4 41.3 0.44 1.02 -1.94

MCS 44.5 41.4 0.30 48.3 43.2 0.06 -7.87 -5.1

PF 47.7 66.3 0.02 35.6 62.1 < 
0.001

34.0 6.8

RP 12.8 10.6 0.53 18.4 8.7 0.01 -30.4 21.8

BP 72.0 60.5 0.19 73.7 72.6 0.92 -2.3 -16.7

GH 52.6 44.3 0.30 62.0 46.6 0.08 -15.2 -4.9

VT 55.3 49.7 0.39 61.7 50.9 0.10 -10.4 -2.4

SF 80.9 76.3 0.57 92.2 81.3 0.10 -12.3 -6.2

RE 18.0 14.5 0.30 19.8 15.4 0.21 -9.1 -5.8

MH 77.6 74.3 0.52 80.9 75.7 0.33 -4.1 -1.8

The percentage changes indicate changes at the end of the medication period compared to baseline. PCS:
Physical Component Summary, MCS: Mental Component Summary, PF: Physical Functioning, RP: Role
Physical, BP: Bodily Pain, GH: General Health, VT: Vitality, SF: Social Functioning, RE: Role Emotional, MH:
Mental Health.

 
Regarding the mean baseline-adjusted differences in ΔSF36v2 scores (from baseline to the end of the
medication period) in the liraglutide group compared to placebo group, we found no signi�cant differences in
PCS or MCS (Table 5). Among the eight health domains, ΔGH signi�cantly increased by 13.1 points (p = 
0.045) and ΔRP by 9.1 points (p = 0.004) in the liraglutide group compared to placebo. There were no
signi�cant changes among the other domains.
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Table 5
Mean baseline-adjusted

differences in ΔSF36v2 scores
(from baseline to the end of the
medication period) in liraglutide

group compared to placebo group
Score Differences p-value

PCS 0.5 NS

MCS 4.4 NS

PF -11.2 NS

RP 9.13 0.004

BP -0.9 NS

GH 13.1 0.045

VT 11.3 NS

SF 10.6 NS

RE 3.1 NS

MH 3.9 NS

NS: Not signi�cant.

Discussion
To our knowledge, this is the �rst study to evaluate the effect of liraglutide in people with obesity, COPD, and
OSA. We examined the effect of liraglutide (3.0 mg) for 40 weeks on measures related to HRQoL, OSA, and
sleep. To obtain speci�c results, we strati�ed the participants in subgroups depending on the presence and
severity of OSA and whether they were treated for OSA with CPAP.

In obese individuals with COPD and mild OSA (subgroup 3), 40 weeks of liraglutide compared to placebo
reduced AHI by 9.25 points. In fact, this reduction downgraded the condition from mild OSA to almost a
normal state. There was no signi�cant change in ODI in this subgroup. Among obese individuals with COPD
and moderate-to-severe OSA who started treatment for OSA with CPAP (subgroup 5), there was a signi�cant
decline in ODI of 12.4 in the liraglutide group compared to placebo. There was no signi�cant change in AHI in
this subgroup.

CPAP is the standard treatment for moderate-to-severe OSA. However, an oral appliance (OA) is a useful
alternative or additional treatment option for mild, moderate, and severe OSA [20]. A mandibular advancement
device is a sort of OA, where the lower jaw is advanced and attached to the teeth [21]. Additionally, it is well
known that weight loss improves OSA-related parameters especially in moderate-to-severe OSA, so weight
loss is recommended as an initial treatment. Intensive lifestyle intervention over 10 years improved OSA
severity due to change in body weight and AHI compared to baseline [22]. Furthermore, a study of obese
individuals with moderate-to-severe OSA reported that liraglutide reduced AHI by 6.1 events per hour
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compared to placebo [13]. This �nding is in line with our results on reduced AHI, though we found the
reduction in AHI in subgroup 3 (obese individuals with COPD and mild OSA). In a bariatric surgery cohort, AHI
declined by 9.1 events per hour due to weight loss after the surgery [23]. In all three studies, the participants in
question were not treated with CPAP. Regarding ODI, in another obese population, a weight loss program
combined with CPAP or OA in obese people with severe OSA reduced ODI [24]. This is also in line with our
results from subgroup 5 (obese individuals with COPD and moderate-to-severe OSA who started treatment for
OSA with CPAP), where there was a reduction in ODI in the liraglutide group compared to placebo. However,
the mechanisms underlying the effects of weight loss (in the previous study) [24] and the presence and
impact of COPD (in our study) differ.

The co-existence of OSA and COPD depends on the COPD phenotype: increased lung volume, low BMI, and
emphysema protect against OSA, while increased BMI with bronchitis promote OSA. The latter phenotype
describes our population. OSA occurs in 65.9% of people with moderate-to-severe COPD, so it is a common
comorbidity and also a challenge in this population [4, 25].

We did not �nd a signi�cant change in ESS overall between the liraglutide and placebo groups. A similar result
occurred in the abovementioned bariatric surgery study, in which weight reduction achieved by bariatric
surgery did not affect ESS [23]. Another study showed that ESS did not change in people with the triad of OSA,
COPD, and obesity [26]. This population is comparable to our population in terms of the presence of obesity,
COPD, and OSA.

In general, quality of life is lower in COPD individuals than non-COPD individuals [27]. Quality of life is also
reduced in overweight and obese people, with lower PCS, GH, and PF [28]. Our participants had a mean PCS of
40.1 ± 5.6 and a mean MCS of 42.9 ± 9.2, which are higher than both the PCS (26.1) and MCS (27.9) in COPD
patients referred to pulmonary rehabilitation [29] and higher than the PCS (35.7) and lower than the MCS
(48.3) in normal-weight COPD patients with pain complaints [30]. Regarding the second study, interference of
pain with physical activities may explain the lower PMC [30] in the second study, while decreased MCS is
common in obese people with chronic conditions [15] such as in our study.

OSA also impacts HRQoL. In a cohort study with different severities of OSA, severe OSA, higher age, and
higher BMI were associated with lower SF-36 PCS scores [31]. In people with COPD, obesity is common and
the number of comorbidities increases with the class of obesity. This combination is associated with worse
COPD-related outcomes such as impaired quality of life, and weight loss may impact COPD-related outcomes
in obese people with COPD [32]. We found signi�cant improvements in two of the eight health domains of SF-
36v2: GH and RP. Although these changes were signi�cant, the �ndings were at the border of clinical
importance. We found a 13.1-point improvement in ΔGH and a 9.1-point improvement in ΔRP (from baseline
to the end of the medication period) in liraglutide group compared to placebo group. Studies in people with
COPD have suggested clinically important differences are 15 for GH and 12.5 for RP [33]. However, some
individuals might experience clinically relevant improvement.

COPD and obesity are in�ammatory diseases and both predispose individuals to OSA. Intermittent hypoxemia
is comparable to ischemia-reperfusion injury, leading to oxidative stress and contributing to reactive oxygen
species and in�ammatory mediator production, which triggers upper airway and systemic in�ammation [17].
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Our cardiorespiratory recordings revealed unknown/undiagnosed cases of OSA in 32 of the participants
(84%). Undiagnosed OSA has been linked to neurocognitive impairment and cardiovascular morbidity, and it is
a well-known public health concern [17]. It is likely that the presence of OSA affects HRQoL in this obese
population with COPD and any accompanying treatment will improve HRQoL in this group.

Strengths and limitations

The strengths of our study are the randomized controlled design combined with both objective
(cardiorespiratory monitoring) and subjective (SF-36v2 and ESS) measures.

We included and randomized 40 participants, but ended up with 30 completing participants, due to
comorbidities diagnosed during the study, invalid cardiorespiratory data, and dropouts. Our reduced sample
size limits the strength of our study (power calculation indicated the need for 32 participants). Some
participants were diagnosed with OSA, but either they declined OSA treatment (CPAP) or discontinued
treatment due to side effects (subgroup 4). Due to the differences in receiving treatment in the various
subgroups, the results should be considered with caution. It is conceivable that, eventually, continued
treatment would affect the results further.

Conclusion
In obese patients with COPD, OSA was a common comorbidity. 40 weeks of treatment with the GLP-1 RA
liraglutide reduced AHI in participants with mild OSA, and reduced ODI in participants with moderate-to-severe
OSA who started treatment for OSA with CPAP. Treatment with liraglutide had no impact on PCS or MCS in
obese people with COPD, but improved the general health (GH) and role physical (RP) domains. Our study
suggests that liraglutide may be an appropriate additional treatment option in obese people with COPD and
OSA with impaired HRQoL. Further studies are needed to clarify the full effect of liraglutide in people with
obesity, COPD, and OSA.
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Figures

Figure 1

Subgroups of participants according to OSA presence, severity, and treatment 

AHI: Apnea–Hypopnea Index, CPAP: continuous positive airway pressure, OSA: obstructive sleep apnea, Sg:
Subgroup


