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A recent study reassessed aspects of the SURMOUNT-OSA study of people with

obstructive sleep apnea (OSA) treated for 52 weeks with tirzepatide vs. placebo,

asking the question of the extent to which improvement in cardiometabolic risk

factors could be attributed to weight loss, to improvement in OSA parameters, or to

the combination of both factors
[1]

. It is instructive to examine the fashion in which

the analysis was conducted and the limitations of the study itself to ascertain whether

we now can satisfactorily answer the basic question addressed.

The study recruited 469 people with an apnea-hypopnea index (AHI) ≥ 15 events per

hour and body mass index (BMI) ≥ 30 kg/m
2
, randomized to tirzepatide 10-15 mg

weekly or placebo; approximately half of the participants had baseline and ongoing

use of positive airway pressure (PAP) therapy and half did not, so rather than

randomization to PAP vs. non-PAP the two sets of patients were examined for effect

of tirzepatide in parallel. Varying somewhat with use of PAP, the baseline BMI was

~39 kg/m
2
, and the baseline AHI was ~50 events per hour. Individuals with diabetes

were excluded from participation. Thus, the study appears to have been enriched in

participants with class 2 and class 3 obesity (BMI 35-39 and BMI ≥ 40), but diabetes,

which is increasingly prevalent at these high BMI levels, was excluded, limiting the

generalizability of the findings to an important subset of patients. The AHI decreased

substantially with tirzepatide vs. placebo both among the participants using and not

using PAP, by 23.8 and 20.0 events per hour, and body weight (adjusted for placebo)

decreased 17.3% and 16.1% in the two groups, respectively. As incretin-based

treatments lead to less weight loss among people with type 2 diabetes
[2]

, exclusion of

this group may have led to greater weight loss in patients randomized to tirzepatide

in the study, although leaving us without an answer as to the role of tirzepatide in

this highly important subset of patients. A systematic review and meta-analysis

which examined glucagon-like peptide-1 receptor agonist (GLP-1 RA) efficacy in

patients with diabetes reported that GLP-1 RAs reduced AHI by ~6 events per

hour
[3]

.
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The authors endeavor to separately analyze (A) the effects of weight loss; (B) the effects of improvement in

OSA markers; (C) direct effects of tirzepatide; and (D) interactions of (A), (B), and (C) as the underlying

mechanisms explaining improvement in the following cardiometabolic factors (CMF): high-sensitivity C-

reactive protein (hsCRP), high-density lipoprotein (HDL) and non-high-density lipoprotein (non-HDL)

cholesterol, triglyceride, fasting insulin, homeostatic model assessment of insulin resistance (HOMA-IR),

and systolic and diastolic blood pressure. The authors use a statistical approach termed “mediation analysis”

to estimate these associations, while acknowledging that this approach is based on the statistical creation of

“non-observable counterfactual scenarios.” In other words, the paper can be seen as an exercise in the

assessment of separate and combined effects of (A), (B), and (C) on CMF.

What did the authors report? They acknowledge that (A), (B), (C), and (D) are not cleanly distinguishable in

the ordinary mechanistic sense. Weight loss affects OSA; OSA physiology may affect weight, appetite,

inflammation, insulin resistance, and sympathetic tone; tirzepatide may affect cardiovascular (CV) risk

through appetite, adiposity, glucose/insulin biology, renal/salt handling, inflammation, and sleep metrics

simultaneously. So the “direct effect” (C) is statistically not being considered to act “through the mediators

included and modeled,” with the mediation analysis best seen as a statistical exercise which “compared the

effect…through weight and OSA severity without reflecting on a possible direct effect of tirzepatide”
[1]

.

The result of the mediation analysis was that for HOMA-IR, non-HDL and HDL cholesterol and triglyceride,

and hsCRP, the combined effect of weight loss and improvement in OSA parameters beyond the “direct

effect” of tirzepatide is greater than that of either alone, with improvement in OSA parameters appearing to

have a lesser effect than weight loss. None of these parameters affected diastolic blood pressure beyond the

effect of tirzepatide, and improvement in OSA parameters did not affect systolic blood pressure beyond the

effect of tirzepatide, although an effect of weight loss was seen.

One must realize that the analysis includes biologically untestable assumptions. We know that weight loss

and, based on the original study publication
[4]

, improvement in OSA are strongly associated with tirzepatide

treatment, calling into question the assumption of the statistical analysis that “direct” and “indirect” effects

can be separated. As there is extensive evidence from studies of other incretin-based treatments that all

agents in the class lower the CMF studied, it is unclear that the present study adds to the original publication,

which concluded, “Among persons with moderate-to-severe obstructive sleep apnea and obesity, tirzepatide

reduced the AHI, body weight, hypoxic burden, hsCRP concentration, and systolic blood pressure and

improved sleep-related patient-reported outcomes
[4]

”.

Finally, let us return to the question asked in the title of this commentary: Do we now know the effect on

cardiometabolic outcome? Although the study focused on well-recognized CMF showing strong associations

with outcome, the question of actual effects of tirzepatide on cardiovascular disease (CVD) events in people

not having diabetes has not yet been addressed. The head-to-head trial of tirzepatide against dulaglutide in

people with diabetes (excluded from the present study) showed the two to have similar reductions in events,

although with trends suggesting that tirzepatide might be superior
[5]

. Among people not having a history of

diabetes, only semaglutide has been shown to be associated with reduction in the combined endpoint of CV

death, myocardial infarction or stroke in adults with BMI ≥ 27 and preexisting CVD
[6]

. Results of similar

studies with tirzepatide are in progress
[7]

 and will be of great importance.

DECLARATIONS
Authors’ contributions

The author contributed solely to the article.

Availability of data and materials

Not applicable.



Bloomgarden. Metab Target Organ Damage. 2026;6:56 Page 3 of 3

AI and AI-assisted tools statement

During the preparation of this manuscript, the AI tool ChatGPT (version GPT-5.6 Thinking, released

2026-07-09) was used to assist with literature organization and language editing. The tool did not influence

the study design, data collection, analysis, interpretation, or scientific content of the work. All authors take

full responsibility for the accuracy, integrity, and final content of the manuscript.

Financial support and sponsorship

None.

Conflicts of interest

The author declared that there are no conflicts of interest.

Ethical approval and consent to participate

Not applicable.

Consent for publication

Not applicable.

Copyright

© The Author(s) 2026.

REFERENCES
1. Malhotra A, Grunstein R, Azarbarzin A, et al. Tirzepatide on obstructive sleep apnea-related cardiometabolic risk: secondary outcomes

of the SURMOUNT-OSA randomized trial. Nat Med. 2026;32:653-9. DOI PubMed PMC

2. Xie Z, Zheng G, Liang Z, Li M, Deng W, Cao W. Seven glucagon-like peptide-1 receptor agonists and polyagonists for weight loss in

patients with obesity or overweight: an updated systematic review and network meta-analysis of randomized controlled trials.

Metabolism. 2024;161:156038. DOI PubMed

3. Yang R, Zhang L, Guo J, et al. Glucagon-like Peptide-1 receptor agonists for obstructive sleep apnea in patients with obesity and type 2

diabetes mellitus: a systematic review and meta-analysis. J Transl Med. 2025;23:389. DOI PubMed PMC

4. Malhotra A, Grunstein RR, Fietze I, et al. ; SURMOUNT-OSA Investigators. Tirzepatide for the treatment of obstructive sleep apnea

and obesity. N Engl J Med. 2024;391:1193-205. DOI PubMed PMC

5. Nicholls SJ, Pavo I, Bhatt DL, et al. ; SURPASS-CVOT Investigators. Cardiovascular outcomes with tirzepatide versus dulaglutide in

type 2 diabetes. N Engl J Med. 2025;393:2409-20. DOI PubMed

6. Lincoff AM, Brown-Frandsen K, Colhoun HM, et al. ; SELECT Trial Investigators. Semaglutide and cardiovascular outcomes in obesity

without diabetes. N Engl J Med. 2023;389:2221-32. DOI PubMed

7. Lam CSP, Rodriguez A, Aminian A, et al. Tirzepatide for reduction of morbidity and mortality in adults with obesity: rationale and

design of the SURMOUNT-MMO trial. Obesity. 2025;33:1645-56. DOI PubMed

Disclaimer/Publisher’s Note: All statements, opinions, and data contained in this publication are solely those of the individual author(s) and
contributor(s) and do not necessarily reflect those of OAE and/or the editor(s). OAE and/or the editor(s) disclaim any responsibility for harm to
persons or property resulting from the use of any ideas, methods, instructions, or products mentioned in the content.

© The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, sharing, adaptation, distribution and

reproduction in any medium or format, for any purpose, even commercially, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons license, and indicate if changes were made.

https://dx.doi.org/10.1038/s41591-025-04071-1
https://www.ncbi.nlm.nih.gov/pubmed/41540105
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC12920140
https://dx.doi.org/10.1016/j.metabol.2024.156038
https://www.ncbi.nlm.nih.gov/pubmed/39305981
https://dx.doi.org/10.1186/s12967-025-06302-y
https://www.ncbi.nlm.nih.gov/pubmed/40181368
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11967144
https://dx.doi.org/10.1056/NEJMoa2404881
https://www.ncbi.nlm.nih.gov/pubmed/38912654
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11598664
https://dx.doi.org/10.1056/NEJMoa2505928
https://www.ncbi.nlm.nih.gov/pubmed/41406444
https://dx.doi.org/10.1056/NEJMoa2307563
https://www.ncbi.nlm.nih.gov/pubmed/37952131
https://dx.doi.org/10.1002/oby.24332
https://www.ncbi.nlm.nih.gov/pubmed/40545827
https://creativecommons.org/licenses/by/4.0/

