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Background

• 38 % of current adult asthmatics are also

obese in the United States.

• 5~10% of Asthma -refractory to 
treatment and Often, they are obese.

• Overweight or Obese : ≥ BMI 25



Adult Onset Asthma and Obesity

• Nurses Health Study II 1991~1995

Camargo CA Jr, et al. Arch Intern Med 1999; 159: 2582–2588.



ASTHMA RELATED 
PHENOTYPE & OBESITY



Hardar P et al.Am J Respir Crit Care Med. 2008 Aug 1; 178(3): 218–224.



The Severe Asthma Research 
Program (SARP)

Moore W et al. Am J Respir Crit Care Med. 2010 Feb 15;181(4):315-23. 

• Older women
• High BMI (58% with BMI>30)
• Late onset
• Less atopic



Clinical Features of Obese 
Asthmatics 

1) Late onset ( Adult onset)

2) Not Allergic ; Lower FeNO, 

Atopy↓,

Airway eosinophils↓

3) Disproportionally symptomatic 

4) controller medication usage ↑

5) Healthcare utilization ↑

6) Comorbidities ; GERD, OSA



ARE OBESE ASTHMATICS A 
UNIQUE CLINICAL PHENOTYPE?



The Severe Asthma Research 
Program (SARP)

Moore W et al. Am J Respir Crit Care Med. 2010 Feb 15;181(4):315-23. 

proportion of obesity across all clusters 
;24 –51%, >1/3 in each cluster 



Heterogeneity of Obese 
Asthmatics

Holguin F, et al. J Allergy Clin Immunol. 2011;127(6):1486–1493 e1482.

Early onset (<12yo)

• Severe airway obstruction

• BHR ↑, ∆ BDR ↑, Ig E ↑

• Allergic sensitization

• Eosinophilic inflammation

Late onset (>12yo)

• Less allergic

• Disproportionate 

symptom

• Less eosinophilic

• Cross sectional data from SARP 



Heterogeneity of Obese 
Asthmatics

Holguin F, et al. J Allergy Clin Immunol. 2011;127(6):1486–1493 e1482.

Early Onset Asthma Late Onset Asthma

Obesity Related 
Asthma Phenotype



Possible Explanations 

• Reverse causality 

Severe Asthma → Obesity 

; Life style, Medication

• Causality 

Obesity → Asthma

; Epidemiologic study

; Weight Loss improved symptom 



2017 GINA



2017 GINA



EPIDEMIOLOGY



Obesity Increases the Risk of 
Incident Asthma

New incident asthma

vs. Referents

Sweden

onmark E, et al. Eur Respir J. 2005;25:282–288.

• Prospective Observation study during 4 yrs



onmark E, et al. Eur Respir J. 2005;25:282–288.

• Obesity was independent risk factor of asthma



Obesity, Risk Factor for Asthma

Beuther DA, Sutherland ER. Am J Respir Crit Care Med. 2007;175(7):661–666.

Meta-analysis of 7 longitudinal studies over 300,000 Pts

Dose response effect of BMI on incidence of asthma
BMI ≥ 25 -- OR 1.5 (95 % CI; 1.2 –1.6)
BMI > 30 -- OR 1.9 (95 % CI; 1.4 – 2.6),



Korean Data
2008 KNHNS, N=4,445 
Asthma - 4.4% (195), Wheezer- 444(10%) 

Park J, et al. Allergy Asthma Immunol Res. 2013 Jan;5(1):16-25



IMPACT OF OBESITY ON 
ASTHMA 



Clinical Characteristics of The 
Obese Asthmatic



Clinical Characteristics of The 
Obese Asthmatic



Bruno A et al. BioMed Research International 2014/607192

Allergic feature 와는 연관성이 없다.



Allergic feature 와는 연관성이 없다.

At least one comorbidity / Type 2 DM/ OSA

Bruno A et al. BioMed Research International 2014/607192



Independent Effect of BMI on 
Asthma Control

unadjusted

adjusted 1

adjusted 2

Mosen DM, et al. J Allergy Clin Immunol 122: 507–511, 2008.



Reduced Steroid Response
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Peters-Golden M, et al.   Eur Respir J 2006;27:495-503     

pooled data from studies of the leukotriene antagonist montelukast

ICS



POTENTIAL MECHANISMS



Obesity Related Comorbidities

• Increased prevalence of asthma 

in subjects with GERD

1. Sontag SJ. Am J Med 1997; 103: 84S–90S.
2. Harding SM, et al. Am J Gastroenterol 2000; 95: Suppl. 8, S23–S32.
3. Gislason T, et al. Chest 2002; 121: 158–163.



Obesity and Asthma

• Respiratory Health in Northern Europe (RHINE) (1999~2001)
F/U study of Europen Community Respiratory Health Survey(1990~1994)

• Participants : postal questionnaire responders, N=16,191

Gunnbjornsdottir MI,et al. Eur Respir J 2004; 24: 116–121
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Obesity Comorbidities and 
Asthma Prevalence

Respiratory Health in Northern Europe (RHINE)
Participants : postal questionnaire responders, N=16,191

Gunnbjornsdottir MI,et al. Eur Respir J 2004; 24: 116–121
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OSA
No OSA

GERD
No GERD

obesity independently related to 
the onset of asthma 



Obesity and GERD Tx Response

Percentage of Asthma Pts who responded to PPI 

Kiljander T, et al. Respir Med 95: 387–392, 2001.

Responder

Non responder

Distal esophageal refluxBMI



Pulmonary Physiology 



Pulmonary Physiology 

ERV ↓
FRC ↓

Airway 
Closure 

V/Q mismatch

Reduced BDR

BHR

Asthma 
Phenotype



Obesity and Bronchial Hyper-
responsiveness

• Although obesity is not associated with more airway 
obstruction, some studies have found it to be a risk 
factor for greater bronchial hyper-responsiveness.

• In the Veterans Health Normative Aging Study, having 
a BMI > 29 was associated with a ten-fold increase in 
odds for developing methacholine responsiveness.

1) Dixon AE, et al. Proc Am Thorac Soc. 2010;7(5):325–35
2) Litonjua AA, et al. Thorax.2002;57(7):581–5 



Obesity, Chronic Systemic 
Inflammatory Disease

1) Adipokines effect

2) Insulin Resistance



Adipokines, Obesity, and Airway 
Inflammation.

Njira M et al. J Appl Physiol 108: 729–734, 2010.

TNF-a, IL-6, Leptin, 
Adiponectin, Acute phase 

reactants

TH-1 related inflammation
Oxidative stress

BHR



Metabolic Syndrome & Asthma

obesity

TG ↑

HDL ↓

Hypertension

DM 

• 11-year prospective cohort study 
• 23,191 Scandinavian patients 
• asthma-free at baseline.

1.57 (95% CI, 1.31–1.87)

Brumpton BM, et al. Eur Respir J. 2013;42(6):1495–1502.



Metabolic Syndrome & Asthma

obesity

TG ↑

HDL ↓

Hypertension

DM 

• 11-year prospective cohort study 
• 23,191 Scandinavian patients 
• asthma-free at baseline.

1.57 (95% CI, 1.31–1.87)

Brumpton BM, et al. Eur Respir J. 2013;42(6):1495–1502.



Metabolic Syndrome & Asthma

obesity

TG ↑

HDL ↓

Hypertension

DM 

• 11-year prospective cohort study 
• 23,191 Scandinavian patients 
• asthma-free at baseline.

1.62 (95% CI, 1.36–1.94)

1.43 (95% CI, 1.01–2.04)

Brumpton BM, et al. Eur Respir J. 2013;42(6):1495–1502.



Misclassification

1) Greater energy expenditure during breathing

2) Deconditioning

3) Shortness of breath 

4) GERD 

-- coughing 

-- chest tightness



36.3% of Obese Asthmatics Did Not 
Demonstrate Bronchial Hyperresponsiveness. 



Misclassification

1) Greater energy expenditure during breathing

2) Deconditioning

3) Shortness of breath 

4) GERD 

-- coughing 

-- chest tightness

Obese Asthmatics → Confirm the Dx with objective 

measurement of variable airflow limitation (GINA 2017)



TREATING THE OBESE 
ASTHMATIC



Weight Loss and Asthma Control

Servulo AD, et al.Eur Respir J 2014;43:1368-1377

N=33, 3mo F/U Mean ACQ : 3.0

> 10% weight loss ≤ 10% weight loss



Weight Loss and Asthma Control

Servulo AD, et al.Eur Respir J 2014;43:1368-1377

p=0.92

N=330, 1yr F/U

Mean ACQ : 1.4



2017 GINA
• Treating modifiable risk factors to reduce exacerbations

Risk factor Treatment strategy Evidence



2017 GINA

• ICS : mainstay of tretment (B)

• Weight loss (B) ; 

Improve asthma control, Lung function,

Health status

Reduce medication need

• Control of combined comorbidities 

OSA, GERD, Depression ..



Summary
1. Obesity is related with asthma incident.

2. Obesity related phenotype 

-- Late onset, Not atopic, 

Resistant to treatment, Highly symptomatic

High burden of medical utilization,

Comorbidities (OSA, GERD, DM & Mets)

3. Potential Mechanism

1) Obesity related pulmonary physiology

2) Comorbidities

3) Adipokines and related cytokines

4) Misdiagnosis   

4. Treatment

-- ICS, Weight reduction, Comorbidities     
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