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Abstract
Obstructive sleep apnea (OSA) is a prevalent and underdiagnosed sleep disorder 
strongly associated with obesity. Traditional therapies such as continuous positive 
airway pressure are effective but often limited by poor adherence. Recent ev-
idence suggests that tirzepatide, a dual glucagon like receptor-1 and glucose 
dependent insulinotropic polypeptide receptor agonist, may offer a pharma-
cologic approach to OSA management through its weight-reducing and metabolic 
effects. This narrative review was conducted using a structured search of 
PubMed, Google Scholar, and Scopus databases for English-language articles 
published up to May 2024. Keywords included “tirzepatide”, “obstructive sleep 
apnea”, “OSA”, and “GLP-1 agonist”. Clinical trials, systematic reviews, and 
relevant observational studies focusing on tirzepatide’s role in OSA or obesity 
were included and thematically analyzed. Emerging evidence from the 
SURMOUNT-OSA and related trials indicates that tirzepatide leads to clinically 
significant reductions in body weight, apnea-hypopnea index, and systemic 
inflammation. The drug was found to be effective and also showed additional 
benefits in sleep quality and cardiovascular risk factors. Tirzepatide represents a 
promising pharmacologic advancement in the management of obesity-related 
OSA. By targeting both metabolic and structural contributors to OSA, it may serve 
as an adjunct or alternative to traditional therapies. Further research is warranted 
to evaluate long-term outcomes and to define its role in clinical practice guide-
lines.
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Core Tip: Obstructive sleep apnea (OSA) is a serious sleep disorder often caused by obesity. Standard treatments like 
continuous positive airway pressure can help, but many people struggle to use them long term. Tirzepatide, a new 
medication that targets both glucagon-like peptide-1 and gastric inhibitory polypeptide receptors, offers a different approach. 
By helping with significant weight loss and improving breathing during sleep, tirzepatide has shown strong results in the 
SURMOUNT-OSA trial, making it the first approved drug to directly treat obesity-related OSA.
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INTRODUCTION
Obesity is a rapidly growing global health issue that contributes significantly to a wide spectrum of chronic diseases. 
Among these, obstructive sleep apnea (OSA) stands out as both highly prevalent and underdiagnosed. OSA is a sleep-
related breathing disorder marked by recurrent episodes of partial or complete obstruction of the upper airway during 
sleep, resulting in intermittent hypoxia and arousals that disrupt normal sleep architecture[1]. These respiratory events 
often occur during the rapid eye movement phase of sleep, when muscle tone decreases and pharyngeal collapsibility 
increases. In obese individuals, adipose deposition around the neck and airway further exacerbates airway narrowing, 
predisposing them to more frequent and severe obstructive events[2,3]. The relationship between obesity and OSA is 
well-established. Excess body weight, particularly central adiposity, contributes to compromised airway patency by 
increasing parapharyngeal fat and decreasing chest wall compliance[4]. While anatomical and neuromuscular factors, 
such as macroglossia, retrognathia, enlarged tonsils, and impaired pharyngeal dilator muscle responsiveness also play a 
role, obesity remains the most modifiable and influential risk factor[5,6]. Furthermore, OSA frequently coexists with 
metabolic conditions such as type 2 diabetes mellitus (T2DM), insulin resistance, dyslipidemia, and systemic inflam-
mation, creating a vicious cycle of cardiometabolic dysfunction[7,8].

Current standard treatments for OSA, such as continuous positive airway pressure (CPAP), effectively reduce apnea-
hypopnea index (AHI) and improve sleep quality, but long-term adherence remains suboptimal due to discomfort and 
inconvenience[9,10]. Weight reduction is consistently associated with improvement in OSA severity, yet durable lifestyle-
based solutions remain elusive[11]. While surgical and device-based therapies offer alternatives, none directly target the 
underlying metabolic drivers of the disease. In this context, pharmacologic approaches that promote significant and 
sustained weight loss have gained interest. Tirzepatide, a novel dual agonist of glucagon-like peptide-1 (GLP-1) and 
glucose dependent insulinotropic polypeptide (GIP) receptors, has emerged as a promising therapy for both obesity and 
T2DM. In recent clinical trials, tirzepatide has demonstrated superior efficacy in weight reduction compared to existing 
GLP-1 receptor agonists, with additional benefits in glycemic control and cardiometabolic risk reduction[12-15]. The Food 
and Drug Administration (FDA) has recently approved tirzepatide for use in patients with moderate-to-severe OSA and 
obesity, based on evidence from the landmark SURMOUNT-OSA trial showing substantial improvements in AHI and 
metabolic parameters.

This narrative review aims to explore the interrelationship between obesity and OSA, assess limitations of current 
treatment strategies, and critically evaluate the emerging role of tirzepatide, a dual GLP-1 and GIP receptor agonist and 
its use as a novel pharmacological intervention for obesity-associated OSA based on recent clinical trial evidence.

METHODOLOGY
This narrative review was conducted to explore the current evidence surrounding the use of tirzepatide in the manage-
ment of obesity-related OSA. A comprehensive literature search was carried out across multiple databases, including 
PubMed, Scopus, EMBASE, and Google Scholar, covering publications upto May 2025.

Search terms included a combination of keywords and Medical Subject Headings such as: “tirzepatide”, “SURMOUNT 
trials”, “obesity”, “obstructive sleep apnea”, “OSA”, “GIP”, “GLP-1”, “twincretin”, “weight loss”, and “sleep-disordered 
breathing”. Boolean operators (AND/OR) were used to enhance the search strategy.

Studies were included if they were published in English and comprised clinical trials, randomized controlled trials, 
narrative reviews, systematic reviews, or meta-analyses that investigated tirzepatide in the context of obesity, OSA, or 
both. Articles were excluded if they were animal studies, preclinical or in vitro investigations, non-peer-reviewed articles, 
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editorials, or studies that did not focus on tirzepatide or its relationship with either obesity or OSA.
The initial screening was based on titles and abstracts, followed by a full-text review of potentially relevant articles. As 

this is a narrative review, formal quality appraisal tools were not applied; however, emphasis was placed on including 
high-quality, peer-reviewed studies, especially recent clinical trials and large cohort studies that provided substantive 
evidence on the subject.

WHAT IS OSA?
OSA is characterized by repeated interruptions of breathing during sleep[1]. These episodes primarily occur during the 
rapid eye movement phase of sleep, when muscle tone throughout the body, including the throat muscles, is reduced[2]. 
This relaxation allows the tongue to partially block the airway. In individuals with obesity, the pharyngeal inlet is already 
narrowed, and even a slight posterior displacement of the tongue can severely restrict airflow, leading to complete 
(apnea) or partial (hypopnea) loss of breathing[3]. Such episodes result in reduced oxygen levels (hypoxia) and brief, 
often unnoticed, arousals from sleep to restore normal breathing.

Common signs and symptoms of OSA include loud, persistent snoring, gasping, choking, or snorting during sleep, 
pauses in breathing (apneas), and excessive daytime sleepiness (hypersomnia), all indicative of disrupted sleep quality. 
Additional frequently reported symptoms are morning headaches, difficulty concentrating, memory issues, irritability, 
and mood swings[4].

Several factors contribute to the risk of developing OSA. Obesity, particularly an increased neck circumference, stands 
out as a primary risk factor due to its potential to obstruct the airway. Beyond obesity, other factors also play a significant 
role. These include various anatomical features like enlarged tonsils, a thick neck, hypognathia, a retracted mandible, or a 
narrow airway[4]. Muscle relaxation can also contribute, as it causes the tongue and soft tissues at the back of the throat 
to collapse[4]. Age is another important factor, with OSA being more prevalent among middle-aged and older adults[4]. 
Gender also influences risk, as men are more prone to developing OSA, though postmenopausal women also face an 
elevated risk[4]. Furthermore, a genetic predisposition, often indicated by a family history of narrow airways or obesity, 
can increase an individual's susceptibility[4]. Finally, certain lifestyle choices, such as smoking, alcohol consumption, the 
use of sedatives, and sleeping in the supine position, can worsen airway collapse[4-6]. OSA is associated with several 
serious health consequences including hypertension, heart disease, stroke, increased risk of left ventricular hypertrophy, 
irregular heartbeats (arrhythmias), heart failure, T2DM, depression, and anxiety. Furthermore, OSA-related daytime 
sleepiness can impair reaction time, increasing the risk of workplace errors and motor vehicle crashes[7,8].

CURRENT TREATMENT STRATEGIES FOR OSA
Sleep apnea treatment is broadly categorized into behavioral, medical, and surgical approaches. Treatment decisions 
should consider the impact on daytime symptoms and cardiopulmonary function, not solely the frequency of apneic 
episodes. The primary goals are to restore normal nighttime ventilation by preventing upper-airway closure and 
reducing snoring[1].

Behavioral interventions
Lifestyle modifications are often the first line of behavioral intervention. These include weight loss, avoidance of alcohol 
and sedatives, and positional therapy. Alcohol consumption exacerbates sleep apnea by relaxing upper-airway muscles, 
prolonging apneic episodes, and diminishing arousal responses[16]. In individuals with obesity, weight loss significantly 
improves apnea severity[11]. Positional training, encouraging lateral sleeping, can be beneficial for patients whose upper-
airway obstruction primarily occurs in the supine position, though its long-term effectiveness is uncertain[17].

Medical treatments
Positive airway pressure therapy: This is the primary medical intervention for clinically significant sleep apnea[9]. 
Devices like CPAP and bilevel positive airway pressure (PAP) deliver pressurized air via a mask to prevent upper airway 
collapse. CPAP is highly effective in improving neuropsychiatric function, reducing daytime sleepiness, and alleviating 
complications such as nocturnal desaturation, cardiac arrhythmias, pulmonary hypertension, and right-sided heart 
failure[18-20]. However, patient compliance remains a significant challenge, with only about 46% using CPAP for the 
recommended duration[10]. Side effects, including nasal congestion, dryness, and discomfort, can often be managed with 
humidification, antihistamines, or corticosteroids[9]. Nasal prongs or bilevel PAP systems may improve comfort for 
patients experiencing claustrophobia or those needing different pressures during inhalation and exhalation, respectively
[21].

Oral appliances: These devices serve as an alternative for patients unable to tolerate PAP therapy. They reposition the 
jaw or tongue to maintain airway patency and are generally more suitable for individuals with mild sleep apnea. While 
typically well-tolerated, their effectiveness varies, and close monitoring by both a physician and a dental specialist is 
recommended to prevent complications like temporomandibular joint discomfort[22,23].

Pharmacological treatments: Medications have shown limited success. Protriptyline and fluoxetine may offer mild 
benefits but are generally ineffective in severe cases[24]. Thyroxine replacement therapy can improve airway function in 
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patients with hypothyroidism[22]. Oxygen therapy may benefit patients with severe desaturation who cannot tolerate 
other treatments, though it does not consistently shorten apneic episode duration[25].

Surgical interventions
Surgical intervention is considered for individuals who cannot tolerate or respond to medical therapy. Tracheostomy, 
while highly effective, is largely reserved for severe cases due to associated morbidity[26]. Uvulopalatopharyngoplasty is 
the most commonly performed surgical procedure, but its success rate is less than 50% and it may not address 
obstructions at other airway sites[27]. Laser-assisted Uvulopalatopharyngoplasty is not recommended for sleep apnea 
treatment[28]. Maxillofacial surgeries, such as genioglossal advancement and hyoid suspension, can improve airway 
patency but require specialized surgical teams. Maxillomandibular advancement can be beneficial for patients with 
craniofacial abnormalities or those who have failed other procedures, but it is typically reserved for those unable to 
tolerate CPAP therapy[29].

Ultimately, OSA treatment should be individualized based on symptom severity, patient preferences, and response to 
initial therapy. Notably, prior to tirzepatide’s approval, no specific medication was available for OSA, positioning 
tirzepatide as the first drug for obesity-induced OSA.

TIRZEPATIDE: A NOVEL THERAPEUTIC AGENT
Tirzepatide was approved by the United States FDA in May 2022 for the treatment of T2DM. It operates by simultan-
eously activating two key receptors: GLP-1 and GIP[12]. This dual mechanism confers greater efficacy compared to single 
GLP-1 receptor agonists like semaglutide[12]. Tirzepatide is generally prescribed as a second-line treatment for T2DM 
and is administered as a once-weekly injection, with the dosage gradually increasing over time[13].

EFFICACY IN T2DM AND WEIGHT LOSS
Clinical trials have demonstrated significant therapeutic benefits of tirzepatide. In the SURPASS-5 study, participants 
receiving 5 mg per week showed a 2.11% reduction in glycated hemoglobin A1c (HbA1c) levels, compared to a 0.86% 
reduction in the placebo group. At the highest dose of 15 mg per week, HbA1c reduction increased to 2.34%. Significant 
weight loss was also observed, with average losses of 5.4 kg on the 5 mg dose and 10.5 kg on the 15 mg dose, comparable 
to semaglutide[14].

Tirzepatide has shown superior results in both blood sugar control and weight loss when compared to other diabetes 
treatments such as semaglutide, dulaglutide, and long-acting insulins (degludec and glargine). Consequently, the 
American Diabetes Association recognizes tirzepatide as a highly effective treatment option[15,30]. Beyond its 
antidiabetic properties, tirzepatide’s significant weight-loss effects and lack of liver toxicity suggest potential therapeutic 
value in managing nonalcoholic fatty liver disease, although further research is needed for official recommendation[31].

Mechanism of action
Tirzepatide, a dual GIP and GLP-1 receptor (GLP-1R) agonist (a “twincretin”), functions by stimulating insulin release, 
lowering blood sugar levels, increasing adiponectin levels to enhance metabolism, and suppressing appetite, leading to 
sustained weight loss (Figure 1)[32]. It also improves insulin sensitivity and β-cell function, contributing to effective 
metabolic control[32].

Incretins, including GIP and GLP-1, are gut-derived hormones released by specialized endocrine cells in the small 
intestine in response to nutrient intake. Their primary role is to stimulate insulin secretion from pancreatic β-cells[33]. 
Both GIP and GLP-1 bind to their respective G-protein-coupled receptors, increasing intracellular cyclic adenosine 
monophosphate levels in pancreatic β-cells, thus enhancing glucose-dependent insulin secretion[34].

Beyond insulinotropic actions, these hormones play significant roles in various tissues and organs expressing their 
receptors (e.g., pancreas, adipose tissue, bone, brain). In the pancreas, they promote β-cell proliferation and inhibit 
apoptosis, preserving β-cell mass. GIP facilitates postprandial glucagon response, while GLP-1 suppresses it. In adipose 
tissue, GIP promotes fat storage, a characteristic not shared by GLP-1. GIP also stimulates bone formation, while GLP-1 
reduces bone absorption. Both hormones are implicated in appetite regulation and cognitive functions like memory[35]. 
GLP-1 receptor agonists mimic natural GLP-1 effects, promoting insulin release, reducing blood sugar, and delaying 
gastric emptying. Similarly, GIP receptor agonists enhance insulin secretion and regulate blood sugar while potentially 
reducing appetite and food intake for weight management[34].

PHARMACOKINETICS AND ADMINISTRATION
Tirzepatide exhibits approximately 80% bioavailability, reaching peak serum levels within 8 hours to 72 hours post-
administration. It has a volume of distribution of approximately 10.3 L, with 99% binding to plasma albumin. Metabolism 
occurs in the liver via proteolytic cleavage and β-oxidation into amino acids. With a half-life of five days, it is eliminated 
through urine and feces, enabling convenient weekly dosing. Currently, tirzepatide is administered via subcutaneous 
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Figure 1 Schematic representation of the mechanism of action of tirzepatide. (1) Closure of K-adenosine triphosphate channels; (2) Closure of K-
voltage channels; (3) Opening of voltage-dependent calcium channels; (4) Opening of calcium channels on the endoplasmic reticulum; (5) Fusion of insulin granules 
with the cell membrane; (6) Increased adenosine triphosphate production; (7) Transcription of proinsulin; and (8) Increased density of insulin granules. VDCC: 
Voltage-dependent calcium channel; V: Voltage; ATP: Adenosine triphosphate; GIPR: Glucose dependent insulinotropic polypeptide receptor; GLP-1R: Glucagon-like 
peptide-1 receptor; cAMP: Cyclic adenosine monophosphate.

(SQ) injections in doses ranging from 2.5 mg to 15 mg; no oral formulation is available[35,36].
Tirzepatide is supplied in strengths of 2.5 mg, 5 mg, 7.5 mg, 10 mg, 12.5 mg, and 15 mg per 0.5 mL. The medication is 

taken once a week, with dosage adjustments based on treatment efficacy (HbA1c levels, body weight changes, patient 
tolerability). The starting dose is 2.5 mg SQ once weekly, primarily for physiological adaptation. After four weeks, the 
dose increases to 5 mg SQ once weekly. Further increases occur in 2.5 mg increments at intervals of at least four weeks, 
up to a maximum of 15 mg per week. A missed dose should be taken within four days (96 hours); otherwise, it should be 
skipped, and the regular weekly schedule resumed[37].

SIDE EFFECTS AND CONTRAINDICATIONS
Tirzepatide generally has a favorable safety profile, with most individuals not experiencing major adverse effects. The 
most common issues are reduced appetite, nausea, and diarrhea (around 10% of patients), along with occasional 
vomiting, acid reflux, and constipation[12]. Sinus tachycardia has been documented[38]. Infrequent acute kidney injury 
cases are linked to dehydration from gastrointestinal side effects, highlighting the need for adequate hydration[35]. 
Hypersensitivity reactions at the injection site, similar to GLP-1R agonists, have been reported[39].

Like other GLP-1R agonists, tirzepatide carries a potential risk of acute pancreatitis; patients should seek immediate 
medical care for severe abdominal pain. Elevated pancreatic enzymes (lipase, amylase) may occur without symptoms[39]. 
Gallstones and gallbladder inflammation have been reported, possibly due to rapid weight loss[35]. Patients with diabetic 
retinopathy may experience temporary worsening if blood sugar levels improve too quickly; vision changes should be 
reported[40]. Tirzepatide may induce hypoglycemia, especially with insulin or sulfonylurea use, necessitating proper 
symptom recognition and management[41]. A review of nine clinical trials found tirzepatide’s safety profile comparable 
to GLP-1R agonists, though gastrointestinal and injection-site reactions are more pronounced at higher doses[42].

DRUG INTERACTIONS AND CONTRAINDICATIONS
Tirzepatide should not be co-administered with other GLP-1 medications (e.g., semaglutide, liraglutide). Patients on 
insulin may start tirzepatide, but insulin dosages should be gradually reduced to minimize hypoglycemia risk. It may 
reduce the effectiveness of oral contraceptives, requiring alternative or additional birth control for four weeks after 
initiation or dose escalation. As it slows gastric emptying, tirzepatide may interfere with the absorption of orally 
administered medications, particularly those requiring stable blood levels or with a narrow therapeutic index. This effect 
may be more pronounced in patients with preexisting delayed gastric emptying[43,44].
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Tirzepatide is contraindicated in individuals with a history of medullary thyroid cancer or multiple endocrine 
neoplasia syndrome type-2. Its use is also not advised in patients with known hypersensitivity reactions, including 
anaphylaxis or angioedema. Caution is warranted in patients with a history of severe reactions to GLP-1R agonists[43,45].

CLINICAL EVIDENCE: TIRZEPATIDE IN OSA AND RELATED CONDITIONS
SURMOUNT-OSA trials
Malhotra et al[45] conducted two phase 3, double-blind, randomized controlled trials on adults with moderate-to-severe 
OSA and obesity. Trial 1 enrolled participants not on PAP therapy, while trial 2 included individuals already receiving 
PAP therapy. Participants were randomly assigned to receive the highest tolerated dose of tirzepatide (10 mg or 15 mg) or 
a placebo for 52 weeks (Figure 2)[46].

The primary endpoint was the change from baseline in the AHI. Key secondary endpoints included percentage change 
in AHI and body weight, changes in hypoxic burden, sleep impairment, C-reactive protein, and systolic blood pressure
[45].

At baseline, mean AHI was 51.5 events/hour in trial 1 and 49.5 events/hour in trial 2; mean body mass index was 39.1 
and 38.7, respectively. Trial 1 results showed a mean AHI reduction after 52 weeks was -25.3 events/hour [95% 
confidence interval (CI): -29.3 to -21.2] with tirzepatide vs -5.3 events/hour (95%CI: -9.4 to -1.1) with placebo, resulting in 
an estimated treatment difference of -20.0 events/hour (95%CI: -25.8 to -14.2; P < 0.001)[47]. While, in trial 2, mean AHI 
change at week 52 was -29.3 events/hour (95%CI: -33.2 to -25.4) with tirzepatide vs -5.5 events/hour (95%CI: -9.9 to -1.2) 
with placebo, yielding an estimated treatment difference of -23.8 events/hour (95%CI: -29.6 to -17.9; P < 0.001)[47]. 
Tirzepatide demonstrated significant improvements across all key secondary endpoints compared to placebo. The most 
common adverse events were mild to moderate gastrointestinal issues[45,46]. These results have been summarized in 
Table 1.

Other relevant trials
SURMOUNT-1 trial (weight loss in OSA and obesity): A 72-week, phase 3 study evaluated tirzepatide’s effect on weight 
loss in 197 participants with both OSA and obesity or overweight. Doses of 5 mg, 10 mg, and 15 mg were tested against a 
placebo. At week 72, tirzepatide led to significant reductions in body weight: -11.2% (5 mg), -18.2% (10 mg), and -20.7% 
(15 mg) relative to placebo. A significantly higher proportion of tirzepatide recipients achieved ≥ 5%, ≥ 10%, and ≥ 20% 
weight loss compared to placebo (all P < 0.001). Waist circumference also reduced significantly (-10.6 cm to -18.9 cm)[47].

SURPASS-1 trial (T2DM management): This 40-week, phase 3 study tested tirzepatide against placebo in 478 adults 
with T2DM managed through diet and exercise. Tirzepatide (5 mg, 10 mg, 15 mg) significantly reduced HbA1c levels 
compared to placebo (-1.87% to -2.07% vs 0.04%, P < 0.0001). More participants achieved HbA1c targets, and significant 
weight loss (7-9.5 kg) was observed. Side effects were mostly mild gastrointestinal issues, with no severe hypoglycemia 
reported[48].

COMPARISON WITH OTHER TREATMENT OPTIONS
Anti-obesity medications and OSA risk
Baser et al[49] conducted a retrospective analysis using Kaythera Lab data (November 2022 to June 2024) to investigate 
the link between anti-obesity medications (AOMs) (tirzepatide/zepbound or semaglutide/wegovy) and OSA[49]. The 
study compared 20384 AOM users (17859 on semaglutide, 2525 on tirzepatide) with 85018 non-AOM users over a 
minimum 6-month follow-up period. A higher percentage of AOM users had a Chronic Disease Score of ≥ 2 (52.25% vs 
8.44%, P < 0.001). However, the incidence of OSA was significantly lower among AOM users (3.12%) than non-users 
(12.56%, P < 0.001)[50]. Among AOM users, tirzepatide users showed a slightly lower OSA incidence than semaglutide 
users (2.65% vs 3.18%, P = 0.0303), though this difference was not statistically significant after adjustment for 
demographic and clinical variables (P = 0.1664)[50]. Overall, AOM use was associated with a 40% lower likelihood of 
developing OSA (hazard ratio = 0.60, P < 0.0001)[50]. These findings suggest a strong association between AOM use and 
reduced OSA risk[50]. Liraglutide, another GLP-1R agonist, is also approved for weight management[50].

Tirzepatide vs semaglutide (SURMOUNT-5)
The SURMOUNT-5 trial, conducted by Aronne et al[51], compared tirzepatide and semaglutide in 750 adults with obesity 
but without diabetes over 72 weeks. Participants were randomized to receive tirzepatide (10 mg or 15 mg) or semaglutide 
(1.7 mg or 2.4 mg) once weekly (Table 2).

Weight loss: Tirzepatide led to greater weight loss (average 20.2% reduction or 22.8 kg) compared to semaglutide (13.7% 
reduction or 15 kg)[51].

Waist circumference: Waist sizes shrank more with tirzepatide (18.4 cm) than semaglutide (13 cm).

Weight loss targets: More participants in the tirzepatide group achieved ≥ 10%, ≥ 15%, ≥ 20%, and ≥ 25% weight loss 
goals. Nearly 20% on tirzepatide lost over 30% of body weight, compared to 6.9% on semaglutide.
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Table 1 Summary of main results from the SURMOUNT-obstructive sleep apnoea trials

Group Tirzepatide Placebo Treatment difference

Mean change in AHI

Trial 1 -25.3 (-29.3 to -21.2) -5.3 (-9.4 to -1.1) -20.0 (-25.8 to -14.2)

Trial 2 -29.3 (-33.2 to -25.4) -5.5 (-9.9 to -1.2) -23.8 (-29.6 to -17.9)

Change in AHI (%)

Trial 1 -50.7 (-62.3 to -39.1) -3.0 (-16.9 to 10.9) -47.7 (-65.8 to -29.6)

Trial 2 -58.7 (-69.1 to -48.4) -2.5 (-16.2 to 11.2) -56.2 (-73.7 to -38.7)

Change in body weight (%)

Trial 1 -17.7 (-19.0 to -16.3) -1.6 (-2.9 to -0.2) -16.1 (-18.0 to -14.2)

Trial 2 -19.6 (-21.0 to -18.2) -2.3 (-3.8 to -0.9) -17.3 (-19.3 to -15.3)

Change in systolic blood pressure

Trial 1 -9.5 (-11.5 to -7.5) -1.8 (-3.9 to 0.2) -7.6 (-10.5 to -4.8)

Trial 2 -7.6 (-9.7 to -5.6) -3.9 (-6.3 to -1.6) -3.7 (-6.8 to -0.7)

Change in diastolic blood pressure

Trial 1 -4.9 (-6.4 to -3.5) -2.1 (-3.6 to -0.6) -2.8 (-5.0 to -0.7)

Trial 2 -3.3 (-4.7 to -1.9) -2.2 (-3.8 to -0.6) -1.1 (-3.2 to 1.0)

There were two parts of the study: Trial 1 was done on patients without background continuous positive airway pressure therapy while trial 2 enrolled 
patients on background continuous positive airway pressure therapy. AHI: Apnoea hypopnea index.

Table 2 Comparison of the two major parenteral incretin analogues - semaglutide and tirzepatide

Parameters Semaglutide Tirzepatide

Drug class GLP-1 receptor agonist Dual GIP and GLP-1 receptor agonist (twincretin)

Mechanism of action Mimics GLP-1: Suppresses appetite, slows gastric emptying, 
regulates insulin and glucagon

Activates both GIP and GLP-1 receptors: Synergistically reduces 
appetite, enhances insulin sensitivity

Receptor targets GLP-1 only GLP-1 and GIP

Dosing frequency Once weekly (subcutaneous) Once weekly (subcutaneous)

FDA approval for 
obesity

Approved (as Wegovy) Approved for Obesity/OSA (as Zepbound)

Additional benefits Cardiovascular risk reduction Potentially better metabolic and cardiovascular profile

Effect on appetite Reduces appetite via central GLP-1 pathways Stronger appetite suppression via dual hormone action

Effect on gastric 
emptying

Slows gastric emptying Slows gastric emptying

Insulin sensitivity Improves glucose-dependent insulin secretion Further improves insulin sensitivity through GIP action

Weight loss efficacy High (average about 10%-15% body weight reduction) Higher (average about 15%-22% body weight reduction)

GLP: Glucagon like peeptide; GIP: Glucose dependent insulinotropic polypeptide.

Health markers: Both medications improved blood pressure, cholesterol, and blood sugar levels, particularly with greater 
weight loss[51].

Side effects: Most side effects were mild to moderate gastrointestinal issues (nausea, vomiting), with semaglutide 
causing more dropouts due to these issues[51].

Tirzepatide (SURMOUNT-OSA) vs lifestyle intervention: While CPAP remains the most common treatment for OSA
[52], the lifestyle intervention (INTERAPNEA) trial investigated the effectiveness of weight reduction through lifestyle 
intervention in reducing reliance on CPAP[53]. Both SURMOUNT-OSA and INTERAPNEA evaluated OSA treatments in 
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Figure 2 The design and conduct of the SURMOUNT-obstructive sleep apnoea study. There were two parts of the study - part 1 was done on 
patients without background continuous positive airway pressure therapy while part 2 enrolled patients on background continuous positive airway pressure therapy. 
Tirzepatide was administered as once weekly injections in doses of 10 mg or 15 mg. AHI: Apnoea hypopnea index; CPAP: Continuous positive airway pressure; 
OSA: Obstructive sleep apnoea; TRP: Tirzepatide; PLB: Placebo.

individuals with obesity but differed in approach, study population, and outcomes.

SURMOUNT-OSA: A randomized, placebo-controlled trial evaluating tirzepatide (pharmacological intervention) for 
weight loss and AHI reduction over 52 weeks. It included 469 adults with obesity and moderate-to-severe OSA, with 
separate cohorts for PAP users and non-users[45]. Results showed tirzepatide led to a 27.4-30.4 events/hour reduction in 
AHI and an 18%-20% decrease in body weight, positioning it as a promising pharmacologic treatment for OSA, leading to 
its FDA approval[45].

INTERAPNEA: Assessed an 8-week lifestyle intervention (dietary changes, aerobic exercise, sleep hygiene, substance 
cessation) followed by a 6-month follow-up in 89 overweight or obese men (body mass index ≥ 25) with moderate-to-
severe OSA, all already undergoing CPAP therapy[53]. This trial focused on AHI improvement and CPAP discon-
tinuation. It reported that 45% of participants discontinued CPAP after 8 weeks, increasing to 62% at 6 months. 
Significant improvements in dietary habits, mental health, and quality of life were also observed[53].

Clinically, SURMOUNT-OSA highlights tirzepatide as a weight-loss-driven pharmacological treatment for OSA, 
offering a medication-based approach. INTERAPNEA reinforces the power of structured lifestyle changes, particularly 
for reducing or discontinuing CPAP therapy. Both studies emphasize the strong connection between obesity and OSA; 
however, SURMOUNT-OSA provides evidence for a drug-centered intervention, while INTERAPNEA demonstrates that 
behavioral modifications can lead to meaningful and sustained improvements in OSA severity and overall well-being[46,
53].

CONCLUSION
OSA is a multifaceted disorder with significant health implications, strongly linked to obesity and a range of anatomical 
and lifestyle factors. While traditional management strategies, including CPAP therapy, oral appliances, and surgical 
interventions, remain cornerstones of treatment, adherence and variable efficacy present ongoing challenges. The 
emergence of tirzepatide represents a pivotal advancement in the treatment landscape, particularly for obesity-induced 
OSA. Clinical trials like SURMOUNT-OSA demonstrate its remarkable ability to significantly reduce AHI and promote 
substantial weight loss, offering a novel pharmacological pathway to disease improvement. This dual GIP/GLP-1 
receptor agonist not only addresses the metabolic underpinnings of OSA but also provides a promising alternative or 
adjunct to existing therapies. As research continues to unfold, tirzepatide is poised to redefine OSA management, 
highlighting the crucial link between obesity and sleep apnea while paving the way for more personalized and effective 
treatment options.
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