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Abstract
Introduction: Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have 

been shown to significantly reduce the severity of obstructive sleep apnea (OSA). 
However, their potential effects on upper airway anatomy and physiology remain 
poorly understood. This review examines the available evidence regarding the 
role of GLP-1RAs in upper airway remodeling.

Methods: A narrative review was conducted using PubMed/MEDLINE, Scopus, 
and Google Scholar. Systematic reviews, meta-analyses, clinical trials, clinical 
practice guidelines, and experimental studies published between January 2000 
and June 2026 were included.

Results: Obesity induces anatomical remodeling of the upper airway that pro-
motes pharyngeal collapse. Evidence from bariatric surgery demonstrates that 
these changes are partially reversible and that tongue fat reduction is an impor-
tant mediator of OSA improvement. GLP-1RAs consistently reduce visceral and 
ectopic adiposity and, in a pilot study, decreased tongue fat. However, direct 
evidence that these agents induce upper airway remodeling remains lacking.

Conclusions: GLP-1RAs may improve OSA not only through weight loss but 
also by promoting upper airway remodeling. Longitudinal studies incorporating 
imaging techniques and physiological assessments are needed to confirm this 
hypothesis.
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Resumen
Introducción: Los agonistas del receptor del péptido similar al glucagón tipo 1 

(GLP-1RA) han demostrado reducir significativamente la gravedad del síndrome de 
apnea obstructiva del sueño (SAHOS). Sin embargo, sus posibles efectos sobre la 
anatomía y fisiología de la vía aérea superior permanecen poco explorados. Esta 
revisión analiza la evidencia disponible sobre el papel de los GLP-1RA en el remo-
delado de la vía aérea superior.

Métodos: Se realizó una revisión narrativa mediante búsquedas en PubMed/
MEDLINE, Scopus y Google Scholar. Se incluyeron revisiones sistemáticas, metaa-
nálisis, ensayos clínicos, guías de práctica clínica y estudios experimentales publi-
cados entre enero del 2000 y junio del 2026.

Resultados: La obesidad induce un remodelado anatómico de la vía aérea su-
perior que favorece el colapso faríngeo. La evidencia derivada de la cirugía bariátri-
ca demuestra que estos cambios son parcialmente reversibles y que la reducción 
de la grasa lingual constituye un mediador importante de la mejoría del SAHOS. 
Los GLP-1RA reducen la adiposidad visceral y ectópica y, en un estudio piloto, dis-
minuyeron la grasa lingual; sin embargo, aún no existe evidencia directa de que 
induzcan un remodelado anatómico de la vía aérea superior.

Conclusiones: Los GLP-1RA podrían mejorar el SAHOS no solo mediante la 
pérdida de peso, sino también a través de un posible remodelado de la vía aérea 
superior. Estudios con técnicas de imagen y evaluaciones fisiológicas son necesa-
rios para confirmar esta hipótesis.

Palabras clave: 
Agonistas del Receptor del GLP-1; 

Obesidad; 

Síndrome de Apnea Obstructiva del 
Sueño; 

Manejo de la Vía Aérea; 

Cirugía Bariátrica.

Review article: Pulmonology

Corresponding author:

Lucia Fernanda Vergara Pérez

 luciafernanda689@gmail.
com

Article Information

Article type:
Review article

Section:
Pulmonology

Received: 29-07-2026

Accepted: 07-09-2026

Published: 30-10-2026

DOI: 10.5281/zenodo.22965164



	 S A N U MS A N U M   Revista Científico-Sanitaria	 2026 10(4):95	 S A N U MS A N U M   Revista Científico-Sanitaria	 2026 10(4):95	 S A N U MS A N U M   Revista Científico-Sanitaria	 2026 10(4):94

Introduction
Obstructive sleep apnea (OSA) is one of the 

most prevalent sleep-related breathing disorders 
worldwide. It is estimated that approximately one 
billion adults have some degree of OSA, with a 
prevalence ranging from 9% to 38% in the adult 
population, depending on the characteristics of 
the population studied and the diagnostic criteria 
applied (1,2). Its growing global burden has been 
closely linked to the increasing prevalence of obesity 
and is associated with substantial health, social, and 
economic consequences (3). In the United States 
alone, the annual cost attributable to untreated 
OSA is estimated to exceed 150 billion US dollars, 
underscoring the magnitude of this disease and the 
need for more effective therapeutic strategies (1).

Obesity is the leading modifiable risk factor for 
the development of OSA and has a bidirectional 
relationship with the disease, as it promotes OSA 
development while OSA itself may contribute 
to further weight gain through metabolic and 
behavioral alterations (4,5). The risk of OSA increases 
progressively with body mass index (BMI); even a 
10% increase in body weight has been associated 
with a 32% increase in the apnea-hypopnea index 
(AHI) (6), whereas individuals with obesity have a four- 
to tenfold higher risk of developing OSA compared 
with those of normal weight (3,7,8). Consequently, 
nearly 70% of individuals with obesity have some 
degree of OSA (9,10). Nevertheless, obesity does 
not account for all cases, as a recent meta-analysis 
showed that approximately one quarter of patients 
with OSA have normal body weight and nearly 70% 
do not meet criteria for obesity (3).

Traditionally, obesity management has relied 
on intensive lifestyle interventions. Although the 
combination of dietary modification, physical 
activity, and behavioral therapy achieves weight 
reductions of approximately 8% of total body 
weight (11), long-term weight maintenance remains 
challenging, with progressive weight regain typically 
beginning around 36 weeks after completion of the 
intervention (12). Bariatric surgery has therefore 
represented the most effective treatment for 
sustained weight loss, achieving total body weight 
reductions ranging from approximately 19% to 26% 
at five years, depending on the surgical procedure 
(approximately 25.5% following Roux-en-Y gastric 
bypass, 18.8% after sleeve gastrectomy, and 
11.7% after adjustable gastric banding) (13). 
However, its invasive nature, perioperative risks, 
limited access, lack of social support, short- and 
long-term gastrointestinal complications, and low 
patient acceptance have resulted in fewer than 1% 
of eligible individuals undergoing bariatric surgery 

each year (14–16). The introduction of glucagon-like 
peptide-1 receptor agonists (GLP-1RAs), and more 
recently dual glucose-dependent insulinotropic 
polypeptide (GIP)/GLP-1 receptor agonists, has 
transformed the pharmacological management of 
obesity by achieving weight reductions of 15–20% 
(17), outcomes that were previously attainable 
almost exclusively through bariatric surgery.

Interest in this field has intensified following the 
publication of the SURMOUNT-OSA trials, which 
demonstrated that tirzepatide significantly reduces 
the apnea-hypopnea index in patients with obesity 
and moderate-to-severe OSA, providing the first 
robust evidence that a pharmacological therapy can 
effectively treat this disorder (18). However, most 
available reviews have focused on the magnitude 
of weight loss and the reduction in the apnea-
hypopnea index, interpreting these findings primarily 
as a consequence of overall weight reduction. 
In contrast, considerably less attention has been 
paid to the potential effects of these therapies 
on upper airway anatomy and physiology, and to 
the implications that these changes may have for 
contemporary OSA management. In this review, 
we synthesize the available evidence from an upper 
airway–centered perspective and discuss how GLP-
1 receptor agonists may reshape our understanding 
of OSA pathophysiology and influence future 
therapeutic strategies.

Methods
A narrative review of the scientific literature was 

conducted to evaluate the impact of glucagon-like 
peptide-1 receptor agonists (GLP-1RAs) on obstructive 
sleep apnea (OSA), with particular emphasis on upper 
airway–related pathophysiological mechanisms and 
their clinical implications. A literature search was 
performed in the PubMed/MEDLINE, Scopus, and 
Google Scholar databases, including publications 
from January 2000 through June 2026. Combinations 
of Medical Subject Headings (MeSH) and Health 
Sciences Descriptors (DeCS) were used, including 
the terms obstructive sleep apnea, sleep-disordered 
breathing, glucagon-like peptide-1 receptor agonists, 
GLP-1 receptor agonists, semaglutide, tirzepatide, 
obesity, upper airway, pharyngeal collapsibility, 
weight loss, and upper airway anatomy, as well 
as their Spanish equivalents, using the Boolean 
operators AND and OR. Studies were included if 
they addressed the effects of GLP-1RAs on OSA, 
obesity-related upper airway anatomy or physiology, 
or mechanisms relevant to upper airway remodeling. 
Publications unrelated to the review objectives, non-
peer-reviewed reports, conference abstracts without 
full-text availability, and duplicate records were 
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excluded. Priority was given to systematic reviews, 
meta-analyses, randomized controlled trials, clinical 
practice guidelines, consensus statements, and 
relevant experimental or physiological studies based 
on their methodological quality and relevance to the 
objectives of this review.

Results

1. The upper airway in obesity.

1.1. Obesity-Induced anatomical remodeling of 
the upper airway

Obesity induces profound anatomical remodeling 
of the upper airway, providing the principal structural 
substrate for the development of obstructive sleep 
apnea (OSA). Increased adiposity promotes ectopic 
fat deposition within and around the pharynx, 
resulting in enlargement of multiple soft-tissue 
structures, including the tongue, soft palate, uvula, 
lateral pharyngeal walls, and parapharyngeal fat 
pads (19).

Among these alterations, tongue fat 
accumulation represents one of the most important 
anatomical changes. Fat deposition within the 
tongue, particularly in the genioglossus muscle, 
increases tongue volume and promotes posterior 
displacement of the tongue base as muscle tone 
decreases during sleep, thereby reducing the 
retrolingual airway space (20). In addition, increased 
tongue volume has been associated with inferior 
displacement of the hyoid bone, further contributing 
to narrowing of the pharyngeal lumen (21). Likewise, 
fat accumulation within the parapharyngeal fat pads 
exerts mechanical pressure on the lateral pharyngeal 
walls, promoting upper airway narrowing and acting 
as an independent determinant of OSA severity, 
particularly in patients with a predominant pattern of 
lateral pharyngeal collapse (22).

Obesity also alters the morphology of the soft 
palate and lateral pharyngeal walls. Enlargement of 
these structures, associated with fatty infiltration 
and elongation of the soft palate, reduces the 
retropalatal airway space, whereas thickening of 
the lateral pharyngeal walls further increases the 
mechanical load imposed on the upper airway 
(21). More recently, three-dimensional magnetic 
resonance imaging studies have demonstrated that 
increasing body mass index is accompanied by a 
progressive enlargement of virtually all pharyngeal 
soft tissues, including the tongue, soft palate, 
lateral pharyngeal walls, parapharyngeal fat pads, 
epiglottis, and pterygoid muscles. These structural 
changes are accompanied by a characteristic pattern 

of upper airway narrowing, with a predominant 
reduction in the lateral airway diameter, particularly 
at the retropalatal level (23).

From a clinical perspective, neck circumference 
serves as an indirect marker of this anatomical 
remodeling because it reflects adipose tissue 
accumulation surrounding the upper airway and is 
strongly associated with both the risk and severity of 
OSA (24,25). As a consequence of these structural 
alterations, the upper airway undergoes a progressive 
reduction in luminal caliber and anatomical reserve 
against collapse. Importantly, this narrowing is not 
solely attributable to local fat deposition but also 
to indirect obesity-related mechanisms, including 
reductions in lung volumes caused by central 
adiposity, which diminish the caudal traction exerted 
on the pharynx (21,23). Collectively, these changes 
establish the anatomical substrate upon which 
the functional abnormalities responsible for upper 
airway collapse during sleep develop.

1.2. Functional Consequences of Upper Airway 
Remodeling

The anatomical alterations described above 
translate into functional changes that increase the 
susceptibility of the pharynx to collapse during 
sleep (4). Unlike other segments of the respiratory 
tract, the pharynx lacks rigid bony or cartilaginous 
support and behaves as a collapsible tube whose 
stability depends on the interaction among 
intraluminal pressure, the mechanical properties of 
its surrounding tissues, and the activity of the upper 
airway dilator muscles. Consequently, obesity-
induced anatomical remodeling increases the 
mechanical load imposed on the upper airway and 
promotes greater pharyngeal collapsibility, which is 
considered one of the principal pathophysiological 
mechanisms underlying OSA (26).

The most objective measure of this propensity for 
collapse is the pharyngeal critical closing pressure 
(Pcrit), defined as the intraluminal pressure at 
which the upper airway completely collapses. Pcrit 
is regarded as the principal physiological marker 
of pharyngeal collapsibility because it integrates 
the combined effects of multiple anatomical 
determinants, including peripharyngeal adiposity, 
tongue volume, pharyngeal length, hyoid bone 
position, and upper airway dimensions (27,28). In 
patients with obesity and OSA, more positive Pcrit 
values indicate a greater tendency toward upper 
airway collapse and correlate with both disease 
severity and anthropometric measures such as body 
mass index and neck circumference (28).

Upper airway stability also depends on dynamic 
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factors that modulate the mechanical forces acting 
on the pharynx. Among these, lung volume plays 
a pivotal role. Central adiposity reduces functional 
residual capacity and expiratory reserve volume as 
a consequence of decreased chest wall compliance 
and cephalad displacement of the diaphragm, 
effects that become more pronounced in the supine 
position and during sleep (29). As a result, the caudal 
traction exerted by the trachea on the pharynx is 
diminished, reducing longitudinal tension within the 
pharyngeal walls and increasing their susceptibility 
to collapse (30). This mechanism is particularly 
relevant in individuals with severe obesity, in whom 
the reduction in lung volume is more pronounced and 
contributes substantially to increased pharyngeal 
collapsibility.

To counterbalance these mechanical loads, 
compensatory mechanisms are activated to 
preserve upper airway patency through increased 
activity of the pharyngeal dilator muscles. During 
wakefulness, reflex activation of the genioglossus 
and other upper airway dilator muscles partially 
compensates for anatomical narrowing and 

helps maintain pharyngeal patency. However, this 
compensatory response declines during sleep onset 
and throughout sleep progression as a consequence 
of the physiological reduction in neural drive to the 
dilator muscles and decreased responsiveness 
to negative intrapharyngeal pressure, allowing 
collapsing forces to predominate (31). Beyond 
this functional impairment of neuromuscular 
compensation, emerging evidence suggests that 
obesity may also induce structural changes within 
the genioglossus muscle, including intramuscular 
lipid infiltration, remodeling of muscle fiber 
composition, and alterations in muscle architecture. 
These changes may reduce fatigue resistance 
and impair the muscle's ability to respond to the 
increased mechanical load imposed during sleep 
(31,32). Collectively, these findings support the 
concept that obesity compromises upper airway 
stability not only through anatomical remodeling but 
also by impairing the neuromuscular mechanisms 
responsible for maintaining airway patency. The 
anatomical and physiological changes affecting the 
upper airway in obesity are summarized in Figure 1.

The upper airway in the era of GLP-1 receptor agonists

Figure 1. Anatomical and physiological mechanisms linking obesity to upper airway collapse. Source: Developed 
by the authors. Created with BioRender.com (https://biorender.com/shortURL).

1.3. Obesity as a Modifiable Anatomical Trait

Weight loss is the cornerstone of reversing 
obesity-induced upper airway remodeling. Evidence 
from lifestyle interventions and bariatric surgery has 
consistently demonstrated that weight reduction 
induces measurable anatomical remodeling of the 
upper airway, characterized by reductions in soft-
tissue volume, decreased ectopic fat deposition, 

enlargement of the pharyngeal airway, and reduced 
upper airway collapsibility. These structural changes 
are accompanied by significant improvements in the 
severity of obstructive sleep apnea (OSA) (33–35).

Imaging studies have provided detailed 
characterization of this reverse remodeling process. 
Following weight loss, reductions have been 
observed in the volume of multiple upper airway 
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soft tissues, including the tongue, soft palate, 
lateral pharyngeal walls, pterygoid muscles, and 
parapharyngeal fat pads, together with enlargement 
of the velopharyngeal space and increased 
retropalatal airway caliber. Beyond reductions in 
tissue volume, magnetic resonance imaging with 
fat quantification has demonstrated decreased 
intratissue fat infiltration within the tongue, tongue 
base, lateral pharyngeal walls, and soft palate, 
indicating that weight loss modifies not only tissue 
size but also tissue composition (33,34,36).

A particularly important finding is that 
improvement in OSA is not solely determined by 
the magnitude of weight loss. Several studies have 
shown that reductions in ectopic fat within the 
upper airway, particularly tongue fat, account for a 
substantial proportion of the improvement in the 
apnea-hypopnea index (34). Notably, reductions in 
tongue fat volume remain significantly associated 
with clinical improvement even after adjustment 
for the total amount of weight lost, suggesting that 
regional fat redistribution may be a more important 
determinant of OSA improvement than overall 
weight reduction (34,37). These findings support 
the hypothesis that tongue fat represents one of 
the principal anatomical mediators linking obesity to 
pharyngeal collapse.

The anatomical remodeling induced by weight 
loss also has important functional consequences. 
Reduction in the volume of pharyngeal soft tissues 
decreases the mechanical loads that promote 
upper airway collapse, increases airway caliber, and 
reduces pharyngeal collapsibility, changes that are 
reflected by a reduction in pharyngeal critical closing 
pressure (Pcrit) (37). Although the magnitude of this 
response varies among individuals and depends on 
its interaction with other pathophysiological traits, 
the available evidence supports the concept that 
the anatomical component of OSA is dynamic and 
potentially reversible.

2. GLP-1 receptor agonists: beyond 
weight loss

2.1. Effects on Body Composition

Glucagon-like peptide-1 receptor agonists (GLP-
1RAs) induce substantial weight loss accompanied by 
favorable changes in body composition that extend 
beyond reductions in total body weight. Multiple 
randomized clinical trials and meta-analyses have 
demonstrated that most of the weight loss achieved 
with these agents is attributable to reductions in fat 
mass, with relative preservation of lean mass (38,39). 
In a recent meta-analysis, GLP-1RAs produced 
an approximate 9% reduction in body weight 

after three months of treatment, accompanied by 
significant decreases in total fat mass and visceral 
adipose tissue, whereas reductions in lean mass 
were considerably smaller (39). Similarly, in the 
SURMOUNT-1 trial, approximately 75% of the weight 
loss achieved with tirzepatide consisted of fat mass, 
whereas the remaining 25% corresponded to lean 
mass, a distribution that was virtually identical to that 
observed with placebo. These findings suggest that 
these agents promote favorable body composition 
remodeling without disproportionately increasing lean 
tissue loss (40). Consistent with these observations, 
GLP-1RAs also reduce waist circumference, reflecting 
a preferential reduction in abdominal adiposity (39).

Beyond reducing total fat mass, robust evidence 
indicates that GLP-1RAs significantly decrease visceral 
adipose tissue, one of the most metabolically active 
fat depots and a key contributor to insulin resistance, 
systemic inflammation, and cardiometabolic risk. 
A meta-analysis of 30 randomized controlled 
trials involving 1,736 participants demonstrated 
a significant reduction in visceral adipose tissue 
compared with control groups (standardized mean 
difference [SMD] = −0.59; 95% confidence interval 
[CI], −0.83 to −0.36). This effect was consistently 
observed in patients with type 2 diabetes mellitus 
(SMD = −0.49), metabolic dysfunction-associated 
steatotic liver disease (SMD = −0.99), and even in 
individuals without diabetes (SMD = −1.38) (41). 
Consistent with these findings, the body composition 
substudy of the SURMOUNT-1 trial demonstrated 
significantly greater reductions in visceral fat mass 
with tirzepatide than with placebo after 72 weeks of 
treatment (42).

In addition to visceral adiposity, GLP-1RAs reduce 
several ectopic fat depots, particularly hepatic fat 
content. A meta-analysis demonstrated a significant 
reduction in liver fat content compared with control 
groups (weighted mean difference [WMD] = −3.09; 
95% CI, −4.16 to −2.02) (41), while studies evaluating 
semaglutide and liraglutide confirmed sustained 
reductions in hepatic steatosis assessed by imaging 
techniques, accompanied by improvements in 
metabolic parameters (43,44). From the perspective 
of obstructive sleep apnea (OSA), these findings are 
particularly relevant because they demonstrate that 
GLP-1RAs consistently modify regional fat distribution 
and reduce ectopic fat depots beyond subcutaneous 
adipose tissue.

2.2. Could GLP-1 Receptor Agonists Induce Upper 
Airway Remodeling?

The demonstration that weight loss induced by 
bariatric surgery reverses anatomical remodeling 
of the upper airway (33–35) raises an important 
pathophysiological question: can glucagon-like 
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peptide-1 receptor agonists (GLP-1RAs) induce similar 
structural changes? Although the available evidence 
remains limited, current findings suggest that this 
possibility is biologically plausible and warrants further 
investigation.

Until recently, this hypothesis was supported 
exclusively by indirect evidence derived from 
reductions in visceral and ectopic adiposity, together 
with the clinical improvement observed in patients with 
obstructive sleep apnea (OSA) (41). In a randomized, 
two-arm pilot trial involving 25 women with obesity and 
polycystic ovary syndrome, 16 weeks of treatment with 
semaglutide produced a significant reduction in tongue 
fat volume (−1.94 ± 5.51 cm³ vs. +3.12 ± 4.87 cm³ 
with placebo; p = 0.022) and tongue fat fraction (−0.02 
± 0.07 vs. +0.04 ± 0.06; p = 0.010). These changes 
correlated with reductions in body weight, body mass 
index, and waist circumference (45). Interestingly, total 
tongue volume did not change significantly, suggesting 
that semaglutide primarily reduced fat content rather 
than overall tongue size. The authors concluded that 
these findings provide the first evidence that a GLP-1 
receptor agonist can directly modify tongue structure, 
while acknowledging the exploratory nature of the study 
and the need for larger confirmatory investigations.

Beyond this pilot study, the available evidence 
remains predominantly indirect. The SURMOUNT-
OSA trials demonstrated marked reductions in OSA 
severity, including decreases in the apnea-hypopnea 
index of approximately 51–59%, absolute reductions 
of 20–24 events/hour compared with placebo, weight 
loss of 17.7–19.6%, and substantial reductions in 
hypoxic burden (18). Consistent with these findings, 
recent meta-analyses have reported mean reductions 
in the apnea-hypopnea index ranging from 13.9 to 14.5 
events/hour with GLP-1 receptor agonists compared 
with control groups (46,47). However, none of these 
studies incorporated magnetic resonance imaging, 
computed tomography, or other imaging modalities 
specifically designed to directly assess anatomical 
changes in the upper airway.

The available evidence supports a compelling 
yet still incomplete pathophysiological hypothesis. 
GLP-1 receptor agonists consistently reduce visceral 
adiposity, several ectopic fat depots, and, in at least one 
pilot study, tongue fat, one of the principal anatomical 
determinants of OSA. However, it remains unknown 
whether these changes translate into reductions in 
parapharyngeal fat, enlargement of the upper airway, 
reductions in pharyngeal critical closing pressure (Pcrit), 
or modifications of other anatomical traits associated 
with pharyngeal collapse. The lack of longitudinal 
studies incorporating magnetic resonance imaging or 
computed tomography, as well as mediation analyses 
comparable to those performed after bariatric surgery, 
represents one of the major knowledge gaps in this 

field and should be considered a priority for future 
research. The Table I summarizes the current evidence 
supporting upper airway remodeling following bariatric 
surgery and GLP-1 receptor agonist therapy.

2.3. Additional Mechanisms Potentially 
Contributing to OSA Improvement

Although weight loss and the potential anatomical 
remodeling of the upper airway represent the most 
apparent mechanisms underlying the improvement 
of obstructive sleep apnea (OSA) with glucagon-like 
peptide-1 receptor agonists (GLP-1RAs), accumulating 
evidence indicates that these agents exert additional 
systemic effects that may also contribute to their clinical 
benefits. Among these, their anti-inflammatory effects 
are the best documented. Recent meta-analyses have 
demonstrated significant reductions in C-reactive 
protein (standardized mean difference [SMD] = −0.37; 
95% confidence interval [CI], −0.59 to −0.14), tumor 
necrosis factor-α, and interleukin-6, accompanied 
by an increase in adiponectin (SMD = 0.30; 95% CI, 
0.13–0.46) (48,49). Consistent with these findings, the 
SURMOUNT-OSA trials reported reductions of 0.7–1.0 
mg/L in high-sensitivity C-reactive protein compared 
with placebo, together with decreases in systolic 
blood pressure, supporting anti-inflammatory and 
vasculoprotective effects that extend beyond weight 
loss alone (18,48,50). In addition, GLP-1 receptor 
agonists reduce markers of oxidative stress, particularly 
malondialdehyde (SMD = −0.98; 95% CI, −1.65 to 
−0.30), which may attenuate the endothelial injury 
induced by the intermittent hypoxia characteristic of 
OSA (48). It has also been proposed that reductions in 
visceral adiposity may improve respiratory mechanics 
by decreasing diaphragmatic restriction and increasing 
lung volumes. However, this hypothesis is based 
primarily on indirect evidence, and no studies have 
yet demonstrated improvements in physiological 
parameters such as functional residual capacity, 
expiratory reserve volume, or pharyngeal critical closing 
pressure (Pcrit) (51,52).

Several physiological mechanisms implicated in the 
pathogenesis of OSA remain largely unexplored in the 
context of GLP-1 receptor agonist therapy. Although 
these agents exert well-established central effects 
through hypothalamic and brainstem circuits involved 
in appetite regulation and energy homeostasis (53,54), 
it remains unknown whether these neuronal actions 
also influence ventilatory control, chemosensitivity, 
loop gain, or arousal threshold during sleep. Likewise, 
no studies have evaluated the effects of GLP-1 receptor 
agonists on nocturnal rostral fluid shift or on objective 
sleep architecture assessed by polysomnography. 
Consequently, any contribution of these mechanisms to 
the improvement in OSA observed with GLP-1 receptor 
agonists remains speculative.

The upper airway in the era of GLP-1 receptor agonists
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Table I. Current evidence supporting upper airway remodeling following bariatric surgery and GLP-1 receptor 
agonist therapy. MRI, magnetic resonance imaging; CT, computed tomography; Pcrit, pharyngeal critical closing 

pressure; AHI, apnea-hypopnea index. Source: Created by the authors
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Discussion
Glucagon-like peptide-1 receptor agonists (GLP-

1RAs) have transformed the pharmacological 
management of obesity (15) and, more recently, 
have demonstrated significant clinical efficacy 
in patients with obstructive sleep apnea (OSA) 
(47). For decades, weight loss was regarded as 
a nonspecific determinant of OSA improvement. 
However, imaging studies conducted after 
bariatric surgery have shown that reductions in 
ectopic fat within the upper airway, particularly 
tongue fat, represent a key anatomical mediator of 
this improvement (33,34,36). Emerging evidence 
suggests that GLP-1 receptor agonists may induce a 
similar process of anatomical remodeling, shifting 
the focus from overall weight loss toward specific 
structural changes within the upper airway (45).

Despite this biological plausibility, the available 
evidence remains limited. To date, only a single 
pilot study has demonstrated reductions in tongue 
fat assessed by magnetic resonance imaging 
following semaglutide treatment (45), whereas 
large clinical trials and published meta-analyses 
have focused primarily on clinical outcomes such 
as the apnea-hypopnea index, hypoxic burden, 
and weight loss (18). Consequently, it remains 
unclear to what extent the improvement in OSA 
is attributable to specific anatomical changes in 
the upper airway, global reductions in adiposity, 
or other physiological mechanisms associated 
with treatment. This represents an important gap 
between the demonstration of clinical efficacy and 
the understanding of the mechanisms responsible 
for these therapeutic benefits.

Several fundamental pathophysiological traits 
of OSA remain largely unexplored in the context 
of GLP-1 receptor agonist therapy. Although these 
agents exert well-established anti-inflammatory 
and antioxidant effects (48,49) and may indirectly 
improve respiratory mechanics through 
reductions in central adiposity (46,47), no studies 
have systematically evaluated their impact on 
key physiological parameters such as pharyngeal 
collapsibility, pharyngeal critical closing pressure 
(Pcrit), loop gain, arousal threshold, or the 
compensatory responses of the upper airway 
dilator muscles. The absence of these data limits 
the ability to identify which patient phenotypes 
are most likely to benefit from these therapies 
and hinders progress toward a truly personalized 
approach to OSA management.

If future studies confirm that GLP-1 receptor 
agonists induce meaningful anatomical 
remodeling of the upper airway, several aspects 
of contemporary OSA management may need 

to be reconsidered. Reassessment of disease 
severity following substantial weight loss, the 
need for repeat sleep studies, adjustments in 
continuous positive airway pressure (CPAP) 
requirements, and the selection of candidates for 
upper airway-targeted therapies may all become 
increasingly relevant. Rather than replacing 
established treatments, GLP-1 receptor agonists 
are likely to become an additional component of 
a multidisciplinary, phenotype-based approach to 
OSA management.

Future Directions

Although the clinical benefits of GLP-1 receptor 
agonists in patients with obesity and OSA have now 
been demonstrated, important pathophysiological 
and clinical questions remain unanswered. Key 
priorities for future research include:

•  �What degree of weight loss is required to induce 
clinically meaningful upper airway remodeling?

•  �Does reduction in tongue fat account for a 
substantial proportion of the improvement in 
OSA observed with GLP-1 receptor agonist 
therapy?

•  �Do these agents modify other anatomical 
structures involved in upper airway collapse, 
such as the parapharyngeal fat pads, soft palate 
volume, or pharyngeal airway caliber?

•  �Do GLP-1 receptor agonists influence 
non-anatomical pathophysiological traits, 
including loop gain, arousal threshold, or the 
neuromuscular responsiveness of the upper 
airway?

•  �Should magnetic resonance imaging, computed 
tomography, or drug-induced sleep endoscopy 
(DISE) be incorporated as outcome measures in 
future clinical trials?

•  �Could reductions in tongue fat serve as a 
biomarker of treatment response?

•  �Which patients will continue to require upper 
airway-targeted therapies despite achieving 
substantial weight loss with GLP-1 receptor 
agonists?

Conclusions
The available evidence suggests that glucagon-

like peptide-1 receptor agonists (GLP-1RAs) 
represent far more than a weight-loss strategy for 
patients with obesity and obstructive sleep apnea 
(OSA). Current data support the hypothesis that 
these agents may promote anatomical remodeling 
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of the upper airway through reductions in ectopic 
fat deposition, particularly tongue fat. However, 
direct evidence remains limited, and important 
knowledge gaps persist regarding their effects on 
other anatomical and physiological components 
of the upper airway. Future studies incorporating 
advanced imaging techniques and comprehensive 
physiological assessments will be essential to 
confirm this hypothesis and to define the role 
of GLP-1 receptor agonists within a precision 
medicine approach to OSA.
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