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RELEVANT DISCLOSURES

• Eli Lilly & Co.: Advisory boards; site PI NCT07219173 



BMI as a leading global risk factor for asthma morbidity.

Yuan, Lancet, 2025
ASR=age-standardized prevalence rates [of asthma]; 

Age standardized prevalence rates of asthma (2021)

Proportion of asthma DALYs caused 
by high BMI by region (1990, 2021)

DALY=disability-adjusted life years
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Global risk of obesity, type 2 diabetes heightens 
implications for asthma. 

World Obesity Federation, 
https://www.ncdrisc.org/data-downloads-
adiposity.html; International Diabetes 
Federation, Atlas, 2025.

Global prevalence of obesity

https://www.ncdrisc.org/data-downloads-adiposity.html
https://www.ncdrisc.org/data-downloads-adiposity.html
https://www.ncdrisc.org/data-downloads-adiposity.html
https://www.ncdrisc.org/data-downloads-adiposity.html
https://www.ncdrisc.org/data-downloads-adiposity.html
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Acknowledging fundamentals.

Lancet Diabetes & Endocrinology Commission, 2025
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POPULATION LEVEL EVIDENCE
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Asthma prevalence, severity associated with obesity.

US Adult Population

Total             Men      Women

http://www.cdc.gov/nchs/databriefs/db239_table.pdf#1
Adapted from Holguin R et al. JACI, 2011
Boulet et al. Eur Respir J. 2007
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Severe Asthma Research Program

>60% with comorbid obesity



Obesity associated with worse clinical asthma outcomes.

Taylor et al, Thorax, 2008
Holguin et al, JACI, 2011
Moore et al, AJRCCM, 2010

Odds of asthma 
hospitalizations >2x in 

patients with severe asthma 
and obesity compared with 
patients with healthy weight

Obesity 
associated with 
reduced quality 
of life measures 

in severe 
asthma cohort
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Type 2 diabetes increases odds of incident asthma 
diagnosis.

Brumpton et al, ERJ, 2013



Predictor of Asthma Exacerbations

Hemoglobin A1c %
Prediabete
s

• Diabetes: 33% higher exacerbation risk
• Prediabetes: 27% higher exacerbation 

risk than with normal A1c

Hemoglobin A1c predicts clinical asthma outcomes.

Wu TD et al. JACI:IP, 2019; Yang, JACI:IP, 2020; Zhang, JACI:IP, 2020   

• Asthma hospitalization risk increases with HbA1c
• Odds ratio higher starting in the prediabetes range

Predictor of asthma hospitalizations (UK Biobank)



High Hba1c predicts lower lung function trajectories (in 
population-level study). 

Diez-Manglano et al, ERJ Open, 2022; Davis et al, Diabetes Care, 2023

• T2D associated with lower FEV1, lower 
FVC, and normal/slightly impaired 
FEV1/FVC, depending on the study

• Metanalysis suggests long-term lower 
FVC
• Independent of sex, smoking, BMI

• Patients with higher HbA1cs have 
lower lung function over time with a 
graded increase in mortality



Core asthma therapies contribute to obesity 
and metabolic disease.

Price et al, 2018; Bloom et al, 2024 MACE=Major adverse cardiac event

Adverse outcomes in asthmatic systemic corticosteroid users
 versus asthmatic non-users
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Obesity and metabolic dysregulation decrease 
response to standard asthma medications.

Asthma control on ICS (fluticasone/FP) versus 
ICS+LABA (salmeterol+fluticasone/SFC)
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Peters-Golden M et al. ERJ. 2006; 
Peters et al, AJRCCM, 2022

β-adrenergic agonist 
response

Intramuscular triamcinolone 
response

HOMA-IR=Marker of insulin resistance, higher score is worse (more glycemic dysfunction).
MBRT=Maximal bronchodilator reversibility testing. 

Dashed red line=median value in participants without insulin resistance



BMI-associated reductions in exhaled nitric oxide: 
Implications for FeNO interpretation?

• In adults with moderate-to-
severe asthma, BMI 
associated with reduced 
exhaled NO 

+increased oxidative stress 
marker (8-isoprostanes) in 
airway

• Oxidative may ↓ 
endogenous nitric oxide 
(NO) bioavailability

  → Loss of bronchodilation
Komakula, Respir Res, 2007; Peters MC et al. Lancet Respir Med 2016.



Limitations of current asthma biomarkers by BMI.

Lugogo, JACI, 2018

Diagnostic accuracy of biomarkers to 
predict high sputum eosinophils (>2%) 

Increasing BMI decreases ability of IgE, FeNO, and 
blood eosinophils to predict high sputum eosinophils

Suggests lower cut-
offs for T2 

Inflammation:
IgE 268 IU

FeNO 14.5 ppb
Eos 96 cells/µl



How do obesity and/or type 2 diabetes impact the lung?
Multiple mechanistic hypotheses…little consensus.

-Insulin potentiates airway hyperresponsiveness and contractility, increases 
airway smooth muscles and collagen
-Impaired viral response 
-Impaired respiratory neuromuscular function related to 
diabetic polyneuropathy
-Hyperglycemia
• Increases oxidative stress
• Favors growth of bacterial organisms 

‒ Observational associations with greater risk of respiratory infection
• Microvascular damage, non-enzymatic glycation (analogous to retinopathy, 

neuropathy, nephropathy)
• Thickening of alveolar epithelial and pulmonary capillary basal laminae
• Drives mucus metaplasia
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COMORBIDITY MANAGEMENT IN CLINICAL CARE



GINA guidelines recognize role of weight reduction, 
recently increase emphasis on comorbidities



Weight is a known, modifiable asthma risk factor.

Before Surgery After Surgery
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Months from Bariatric Surgery

Forno et al, PLoS ONE, 2019

“Achieving asthma control”=ACT >19
“MetSyn”= Metabolic syndrome= ≥ 3 of: 

abdominal obesity; high serum triglycerides; 
low serum HDL; hypertension; hyperglycemia



RCTs of physical activity on asthma outcomes

Kuder et al, JACIIP, 2022 

• No worsening of asthma control
• No studies for longer than one year
• Supervised activity may not be 

accessible/feasible to others
• Serologic markers varied in choice and 

response; IL-6 decreased in 3 studies
• Only 3 studies in patients with obesity and 

moderate to severe asthma
• Diet + exercise> exercise alone in 

overweight/obesity populations with 
asthma (Scott, Clin Exp All, 2013)



Rigorous, diet-based approach reduces weight, 
but fails primary asthma endpoints.

Sharma et al, CHEST, 2024

Counterweight-Plus 
program (CWP)

-12 wk total diet 
replacement phase 
(Liquid formula ~850 
kcal/d) 
~6 wk food 
reintroduction phase 
of stepwise calorie-
controlled meals with 
reducing formula 
~34 wk weight 
maintenance phase of 
tailored calorie-
controlled meals with 
dietitian review 



Nonsurgical weight loss interventions warrant further 
study to demonstrate long-term asthma benefit. 
• 6 studies, N=522 pts
• 1 pharmacotherapy 

intervention (orlistat, 
sibutramine)

• Improvements by 
12-24 wks; weaker 
by 1 yr

• Benefits at 10% TBW 
threshold

• Exacerbations 
understudied

• Predominantly 
female populations, 
av age mid-40s

Asthma control in ACQ 
score at 12—24 wks 

Rybka-Fraczek, J Allergy Clin Immunol Pract, 2025



Identifying/quantifying gaps in care as a prerequisite to 
improvement.

Olayiwola, J Allergy Clin Immunol Pract, 2025 



~12% of visits for asthma in patients with obesity 
include obesity management as part of asthma care.

Olayiwola, J Allergy Clin Immunol Pract, 2025 



Pulmonologist outperforming allergist/ 
immunologists.

Olayiwola, J Allergy Clin Immunol Pract, 2025 



INSIGHTS FROM ONGOING PHARMACOLOGIC 
CLINICAL TRIALS



Metformin IN Asthma for Overweight and Obese 
Individuals (MINA)
• NIH funded
• 2 sites, United States
• Adults
• BMI≥25
• Physician diagnosed asthma
• ACT score <20, or at least one 

asthma exacerbation 
requiring corticosteroids in 
the prior 12 months

• Baseline ICS use
• Telemedicine visits
• Excludes overt T2D

https://clinicaltrials.gov/study/NCT06273072; PIs: Drs Tianshi David Wu and Meredith McCormack



Tomasello…Cahill, JACI Global, 2026; 
PI: Dr. Katherine Cahill NCT05254314

GLP-1R Agonists in the Treatment of Adult, Symptomatic, 
Obesity-related Asthma



A Phase 2, Multicenter, Randomized, Double-blind, 52-
week Study, to Investigate the Efficacy and Safety 
of Brenipatide Compared With Placebo for the 
Treatment of Adult Participants With Uncontrolled 
Moderate to Severe Asthma

• Industry sponsored (Eli Lilly & Co.)
• Global, multi-site Phase II
• Physician-diagnosed asthma on ICS
• ACQ-6 score of ≥1.5 on 2 out of 3 visits before randomization
• History of 1 severe asthma exacerbation in past 12 months
• Primary outcome measure: Annualized Asthma Exacerbation Rate 

Over 52 Weeks of Treatment
• Secondary outcomes: pharmacokinetics, spirometry, PROs etc.

https://clinicaltrials.gov/study, NCT07219173; 
https://rally.massgeneralbrigham.org/study/gzmr



While the trials recruit…



Weight AND insulin resistance now medically 
modifiable to an unprecedented degree. 

Jastreboff et al, SURMOUNT-1 
Investigators, NEJM, 2024

Berning, JAMA Network Open, 2025



Words of caution about the “GLP-1 era”

Divino, Diabetes Ther, 2014; Essien et al, JAMA Network Open, 
2023; KFF.org, last accessed Feb 2026; Source: KFF analysis of FDA 
website, accessed January 2026



• Few dietary supplements 
specifically evaluated to improve 
asthma outcomes in patients with 
comorbid obesity or diabetes

• Studies limited by small sample 
size; subsequent evaluation in 
larger, randomized clinical trials is 
underway for several agents

• Example: L-citrulline, a 
semiessential amino acid

• FDA- approved AOMs include: 
phentermine, diethylpropion, 
benzphetamine (Regimex©), 
phendimetrazine, naltrexone/bupropion 
(Contrave©), phentermine/topiramate 
(Qysmia©), orlistat, setmelanotide 
(MC4R agonist for monogenetic obesity)

• None of these are approved or indicated 
specifically for asthma

• None studied specifically in asthma 
populations

Little known about dietary supplements and anti-obesity 
medications (AOMs) in asthma. 

Foer, Forno, Holguin, Cahill. JACI:IP, 2023



Med review can support interdisciplinary approach 
to weight loss in asthma. 

• Metformin: Possible 
asthma benefits

• DPP-4i: No 
association with 
asthma benefits

• Thiazolidinediones 
(TZD): RCTs with no 
benefit/potential 
harm in asthma

• Insulin: Potential 
harm in asthma 
(bronchoreactivity)

Polverino et al, AJRCCM, 2021; 
Wu et al, Ann Am Thorac. Soc., 2019
Dixon AE, Holguin F. Respir Res. 2015
Ge, Foer, Cahill KN. Pulmonary Therapy. 2022
Kaler M et al. JACI. 2017

Table generated with ChatGPT (OpenAI, 2026)



Respiratory biologics reduce risk of adverse systemic steroid 
effects by 5 years.

Sadatsafavi, ISAR SOLAR II Working Group, AJRCCM, 2025Note: obesity not included as a study outcome



Existing study of BMI on asthma response varies by 
individual biologics, study design: most show benefit.

Althoff et al, AJRCCM, 2024; Gonem et al, JACIIP, 2025; Foer… Akenroye, JACIIP, 2026
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Metabolic Asthma Clinic

Mission: The Metabolic Asthma Clinic (MAC), within Mass General 
Brigham’s Allergy/Clinical Immunology Clinic, serves patients with 
asthma and comorbid obesity, prediabetes, and/or type 2 diabetes. By 
intentionally integrating metabolic comorbidity considerations into 
asthma management, MAC aims to provide guideline-informed asthma 
care, improve clinical asthma outcomes, advance research in metabolic 
asthma, and facilitate education for trainees.



38Adapted from Foer, Forno, Holguin, Cahill. JACI:IP, 2023

• Allergy/Immunology
• Pulmonary 
• Endocrinology
• Primary care
• Weight management/nutrition
• Rule out asthma mimics

• Asthma label
• Steroid use for asthma/
       titrate ICS
• Diabetes drugs w/ asthma risk
• Weight gain-promoting drugs 

for comorbidities

• Concrete conversations
• Close follow-up
• Interdisciplinary 

communication
• Activity, nutrition, AOM
• Research 

Early framework for re-thinking asthma management in 
obesity and T2D.
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