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Objectives
1. Asthma – worsening for years now. 
2. Obesity – may be America’s most 

challenging health risk at this time. 
3. Asthma & Obesity – Mechanisms, 

challenges and therapeutic options.  
Where is the chicken and egg here?  
Does asthma lend towards obesity as it 
reduces exercise or vice versa, or is it a 
true/ true unrelated type of an event?



Prevalence of asthma in America
Prevalence of Asthma in 

Children
Prevalence of Asthma in 

adults & impact on society



1999

Obesity Trends* Among U.S. Adults
BRFSS, 1990, 1999, 2008

(*BMI ≥30, or about 30 lbs. overweight for 5’4” person)

2008

1990

No Data        <10%         10%–14%        15%–19%       20%–24%       25%–29%        ≥30%



Etiology of Asthma/ Obesity
Trends in asthma:

Adults with asthma are heavier than those 
without.  Children have a 50% ↑risk of asthma 
if BMI >85%.
Adults, ↑weight = ↑risk of asthma (BMI 25-30, 
38% increased risk & BMI >30, 92% 
increased risk).
Obesity correlates with difficulty controlling 
asthma.

↑ weight = ↑ difficulty controlling asthma.
↓ weight = ↓ difficulty controlling asthma.

JACI 2008; 121: 1075-85



Epidemiology of risk – Asthma/ 
Obesity

AJRCCM 2007; 175(7): 663

Metanalysis of studies (7), 
n=333, 102 subjects linking 
asthma/ obesity.  Weight 
has a dose-dependent 
effect on the risk of asthma 
indicating that strategies 
for weight-loss should be 
effective in obese 
asthmatics.



Epidemiology of risk – Asthma/ 
Obesity

AJRCCM 2007; 175(7): 663



Epidemiology of risk – Asthma/ 
Obesity

JACI 2009; 123: 1321-7

Not only is 
obesity a risk 
factor for asthma 
but central 
obesity is most 
relevant.



Is obesity the cause of epidemic 
asthma in the inner city?

Respir Med 2008; 102:1797-1804

Asthma & obesity are both more prevalent in the inner city.  This study sought 
to evaluate if obesity was the cause of the increased asthma.  When comparing 
asthma/ obesity in the inner city to middle/ upper class neighborhoods there 
was no significant increase in risk.



Cross sectional 
assessment of 
asthma control using 
validated asthma 
control 
questionnaires.  ACT, 
ACCI, ACQ, ATAQ.
292 pts recruited from 
primary care clinics in 
an urban population.

Mean age 47 yr
82% women
67% African 
American
63% Obese, 15% 
normal weight
Mean score on the 
scores suboptimal.

JACI 2009;124:207-12



Good 
randomization 
except for 
more smoking 
in normal 
weight

JACI 2009;124:207-12



JACI 2009;124:207-12



Obesity & Asthma – Early Life

Genetics – No one has 
identified a specific gene 
responsible for obesity or 
asthma, likely b/c there are 
multiple genes that play a 
complex role in the outcome 
but 4 genes that participate in 
these interactions are the same 
for asthma and obesity.

JACI 2008; 121: 1075-85BMJ 2000; 320:827-832



Obesity & Asthma – Early Life

JACI 2008; 121: 1075-85



Obesity & Asthma – Early Life

JACI 2008; 121: 1075-85



Obesity & Asthma – Early Life

JACI 2008; 121: 1075-85



Obesity & Asthma – Early Life

AJRCCM 2006; 174(2): 113



Obesity & Asthma – Early Life

BMJ 2000; 320:827-832



Obesity & Asthma – The Link

JACI 2008; 121: 1087-1093

Mechanical etiology

Inflammatory etiology
& comorbidities.



Obesity & Asthma – Early Life

J Peds 2008; 152:823-828

1784 Preschoolers, recall 
study, stratified whether 
wheezed in past year.
Eczema, allergy, paternal 
asthma, acetaminophen 
use all risk factors.
Only protective result was 
a Mediterranean diet (aOR
0.54)



Obesity & Asthma – Early life

Asthma  & Obesity are 
both a result from 
complex interactions 
between the 
environment & 
genetics.
Diet:calories, 
epigenetics, gut flora, 
inflammatory mediators.
Environment: tobacco, 
mechanics, sun (Vit D), 
activity.

JACI 2008; 121: 1075-85



eNO (exhaled Nitric Oxide)
eNO = exhaled Nitric Oxide
Inflammatory marker of eosinophilic 
(allergic) inflammation in the lungs with 
good sensitivity (70%) and specificity 
(90%) for asthma.
>25 ppb diagnostic of asthma in adults.
>15 ppb likely asthma in children.
eNO responds very well to steroid 
exposure so a great tool to diagnose 
asthma if the patient is not on ICS or OCS.

Chest 2003; 123:751-756



Obesity/ Asthma - Mechanism
297 pts, -tobacco, 
asthmatics, 20% BMI 
>30, 38% BMI 25-29.9, 
42% BMI <25
Negative association 
between eNO and 
obesity.  BUT these were 
asthmatics on ICS and 
ICS decreases eNO 
measurements.

JACI 2006; 117(6):1501-1502



Obesity/ Asthma - Mechanism
24 Individuals (10M/14F)
Mean: 27.9y, BMI 23, 
eNO 18 ppb, FEV1/FVC 
85.0%
Excluded: AR/ atopy, 
resp sxs, smokers
Tests: eNO, spiro, 
weight
Theory: ↑obesity = 
↑proinflammatory 
molecules, ie. TNFα, IL-
6, & NO synthase

eNO: Inflammation of the airways/ 
increased in asthmatics

JACI 2005;115(2):419-420



Obesity/ Asthma - Mechanism
Findings: 

↑BMI = ↑eNO
No change in FEV1

Conclusion: Increased 
inflammation from 
adipose tissue might be 
a mechanism for the link 
between asthma & 
obesity. 

eNO: Inflammation of the airways

JACI 2005;115(2):419-420



Is OSA the reason 
obese pts have more 
asthma.
Sleep studies from 26 
sev asthmatics, 26 
mod asthmatics and 
26 controls 
compared.

BMI was the same.
FEV1 and ICS dose 
were different as 
expected.
Appropriate 
randomization.

JACI 2009;124:371-6



OSA and severity of OSA 
more prevalent among 
asthmatics and more 
severe in severe 
asthmatics.  Does OSA 
cause asthma or ↑ 
severity of asthma or is 
OSA made worse by 
severe asthma?

JACI 2009;124:371-6



III. Therapy - Medications
1. Medical: Role of 

combination therapy 
ICS/ LABA vs ICS 
alone.

2. Weight Loss.
3. Comorbidities: 

GERD, OSA, etc.



Why is ICS/LABA = or ≥ ↑ ICS?



ICS/ LABA vs. ↑ ICS (2-4x)

FACET Study 2x ICS vs LABA

NEJM 1997;337:1405-11 JACI 2001;107:783-9



Obesity & Asthma: Therapy 
1242 pts with asthma stratified by BMI into 
underweight, normal weight over-weight, and obese 
I, II, III.
Comparisons were made based on self-reported risk 
factors and diagnoses.
ICS/ LABA was more effective than ICS alone at 
controlling asthma.
BMI >40 were less likely to be in control of asthma.

Resp med 2007; 101:2240-2247



Obesity & Asthma: Therapy 
No difference in response - LTRA, nl wt vs over wt.
Decreased response to ICS.

Smaller improvement in eNO, normal weight vs. 
overweight (6.5 vs. 3.6 ppb, P=0.04).

Decreased response to ICS/LABA.
Smaller improvement in lung function, normal weight vs. 
overweight (FEV1 80ml better, 1.7%, P0.02).

Noted differences in albuterol use, QOL & FEV1.
1265 pts, cut-off BMI 25, evaluation of old data.

JACI 2009; 123:1328-1334



Obesity & Asthma – Wt Loss
Prospective case-controlled study

19 pts in each group (Obese asthmatics), BMI 30-42
Intervention – supervised weight reduction program.

Results: Weight loss 14.5% vs. 0.3%
↑ FEV1 by 7.2%, p=0.009
Dyspnea score down.
Albuterol use ↓ to 0.1 doses/ day vs. 0.1 
p=0.03

BMJ 2000; 320: 827-832



Therapy – Wt Loss

•32 Obese asthmatic pts 
were assessed 
chronilogicaly pre-
operatively and 12 months 
post-op for Lap-Band 
Surgery performed for 
morbid obesity.

•Mean Wt 275 lbs, wt loss 
79lbs (BMI 45.7 to 32.9) 
12 months after surgery

Obesity Surgery 1999; 9: 385-389



Obesity & Asthma – Wt Loss
All 32 pts with lower 
asthma score.

Significant 
improvements in all 
aspects of asthma: 
severity, QOL, meds 
used, hospitalizations, 
sleep & exercise.

Obesity Surgery 1999; 9: 385-389



Effort to study effect of wt 
loss by lap gastric 
banding on asthma.
12 consecutive female 
pts with asthma/ obesity 
presented for lap 
adjustable gastric 
banding compared to 12 
female controls.
Pre-surgery & 1 year f/u.
eNO, ACT, med use & 
PFT evaluated.

Resp Med 2008;102:102-108



Those asthmatics s/p Lap 
Band adj gastric surgery:
↓BMI, ↓alb use, ↓asthma sxs
No change in eNO

Resp Med 2008;102:102-108



Obesity & Asthma: Over-diagnosed?
National Health & Nutrition Study – Highest quintile 
of BMI.

Highest self reported asthma, albuterol use & 
DOE.
But lowest risk of FEV1 <80%

CMAJ study 30% misdiagnosed.
18 AAF obese asthmatics

1 with reversible airway disease.
8/18 with a positive methacholine challenge.

Major short-coming, most studies are self-reported 
diagnosis of asthma. JACI 2009; 1319-1320



Obesity & Asthma: Over-diagnosed?

CMAJ 2008; 179(11): 1121-1131Not worse than it is over-diagnosed in non-obese pts.



Obesity & Asthma: Over-diagnosed?

Diff Dx of dyspnea & cough c/b obesity.
GERD/ Aspiration
OSA/ Pickwickian Sx/ VQ mismatch/ atelectasis
Vocal Cord Dysfunction
Deconditioning/ Restrictive lung disease 
CHF
Anatomic abnormality (TEF, pig’s bronchus)
RAD/ Primary Immunodeficiency/ CF
Medications, ie. ACE-I, beta-blockers, anxiolytics



Obesity & Asthma: Conclusion

JACI 2005; 115:1024-1028

The link between asthma 
& obesity is not a foregone 
conclusion. 

Regardless of that link this 
is a complex system and 
treatment of both asthma 
and obesity present unique 
challenges.



Environmental Facts
1. Minimal risk of dust 

mite in Utah –too dry.
2. Humidifiers are not 

recommended (increase 
risk of dust mite/ 
mold).

3. No such thing as a 
hypoallergenic cat.

4. HEPA filters are 
generally unhelpful 
unless there is a dog/ 
cat in the home.

4. If NSAIDs flare 
asthma/ sinus disease 
then desensitization is 
one of the most 
effective interventions.

5. Occupational asthma is 
a major cause of new-
onset asthma in adults.

6. Pollution (particulates) 
not only makes asthma 
worse, it can make 
allergen more potent.
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