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Abstract

Obesity and asthma each affect millions of people worldwide and the prevalence of both 
diseases has substantially risen in the last few decades. Solid epidemiological and exper-
imental evidence strongly suggest that obesity increases asthma risk and severity, lead-
ing to growing recognition of an obese asthma phenotype. This phenotype is complex 
and multifactorial, differs between children and adults, and likely encompasses several 
sub-phenotypes. In this article, we will review the characteristics of obese asthma in chil-
dren, as well as some of its underlying pathways. Furthermore, we will discuss some 
remaining challenges in the research, diagnosis, and management of obese asthma in 
children. (BRN Rev. 2018;4:70-83)
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INTRODUCTION

Obesity is a chief risk factor for the metabol-
ic syndrome, cardiovascular disease, and di-
abetes. The processes that lead to these com-
plications may start as early as in childhood. 
In the United States (U.S.), approximately 17% 
of children are obese (defined as a body mass 
index [BMI] ≥ 95th percentile for age and sex) 
and another 15% are overweight (BMI ≥ 85th 
percentile and < 95th percentile)1. In Catalonia, 
the prevalence of overweight and obesity is 
~15% and ~20%, respectively, and tends to be 
higher among children with parents of low 
socio-economic status or lower education lev-
els2. While obesity is currently defined using 
BMI, recent studies have suggested that this 
definition may be unreliable and that metabol-
ic dysfunction may be more important than 
adipose tissue mass3-5.

Asthma affects ~9.5% of children in the U.S.6 
and the prevalence of asthma can be as high as 
~30% in other countries7; in Spain, the preva-
lence of asthma has been reported as ranging 
from 9.5% to 16%8,9. Based on several longitudi-
nal epidemiological studies, obesity is now rec-
ognized as a risk factor for asthma and associ-
ated with worse asthma outcomes10-18. However, 
it is not clear whether this association holds true 
for all children with obesity and asthma. In this 
review, we will first summarise our current un-
derstanding of obese asthma in children, and 
then discuss some of the challenges in the study 
and management of this phenotype.

THE OBESE ASTHMA PHENOTYPE

Among children and adults with asthma, obe-
sity has been associated with worse asthma 

severity, more frequent exacerbations19,20, poor 
asthma control21, worse quality of life22, lon-
ger hospital length of stay, and a higher risk 
of requiring intubation and mechanical ven-
tilation23. Obese children with asthma also 
seem to have a reduced response to asthma 
medications. Analysing data from the Child-
hood Asthma Management Program (CAMP), 
we reported that obese asthmatic children had 
a diminished response to inhaled corticoste-
roids (ICS) and that those participants had 
more frequent exacerbations and need for oral 
steroid courses for asthma24. Obese asthmatic 
adolescents may also have reduced response 
to bronchodilators compared with non-obese 
adolescents with asthma25. However, much 
like obesity and asthma, obese asthma (in 
both children and adults) is likely a complex 
phenotype with numerous contributing risk 
factors and underlying pathways (Fig. 1).

THE EARLY-LIFE INFLUENCE  
OF MATERNAL OBESITY

Several longitudinal epidemiological studies 
have reported associations between maternal 
obesity and increased risk of asthma during 
childhood. In a recent meta-analysis of over 
100,000 mother-child dyads, we reported that 
maternal obesity during pregnancy, as well as 
excess weight gain, were independently asso-
ciated with increased risk of recurrent wheez-
ing and asthma in the offspring21. A recent 
analysis found that only a part of this associa-
tion is mediated by the child’s own BMI26, sug-
gesting that there are other in utero or early-life 
factors beyond the child’s own obesity. Babies 
born to obese mothers have fewer cord blood 
eosinophils and CD4+ T-cells, higher levels 
of interleukin (IL)-6 and interferon (IFN-)α2, 
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and abnormal monocyte and dendritic cell 
responses27. Placenta and newborn from 
obese women also show increased oxidative 
stress and higher triglyceride levels28. More 
recently, Costa et al.29 reported gene expres-
sion changes in umbilical vein endotheli-
um from infants born to overweight or obese 
mothers compared with those born from 
normal-weight women; pathway analysis sug-
gested these changes were related to mito-
chondrial and lipid metabolism. These ear-
ly-life alterations could also explain reports 
that rapid or excess weight gain as early as in 
infancy are associated with increased risk of 
wheezing30.

OBESITY AND LUNG FUNCTION

Childhood obesity has significant effects on 
pulmonary function. In the 1990s and 2000s, 
investigators started reporting that higher 
weight or higher BMI were associated with 
increasing forced expiratory volume in one 
second (FEV1) and forced vital capacity (FVC), 
and with lower FEV1/FVC ratios, in children 
with and without asthma31,32. We recently re-
ported an increased prevalence of airway 
dysanapsis in overweight and obese children 
with and without asthma33. The term was 
coined to describe an incongruence between 
the growth of the diameter of the airways and 

Obesity

Microbiome
alterations

Diet
and nutrients

OBESITY

ASTHMA

Genetic
susceptibility

Early-life
factors

Lung function
changes

Metabolic
dysfunction

Systemic
inflammation

Airway
inflammation

Figure 1. Obese asthma underlying pathways. 
Shown are general pathways and mechanisms involved in the obese asthma phenotype. Genetic susceptibility and early-life (including  
in utero) factors can predispose to both obesity and asthma. Microbiome changes can cause or be a consequence of either disease  
and can also contribute to metabolic dysregulation. Obesity can lead to metabolic dysfunction and systemic inflammation, both of which 
can increase airway inflammation, asthma risk, or asthma severity. Lung function changes can be the result of anatomical/developmental 
alterations in obesity and can also be influenced by metabolic dysregulation.
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the volume of the lungs34. Dysanapsis has been 
reported among breath-hold divers, who use 
techniques that hyperinflate their lungs in order 
to provide extra oxygen and pressure protec-
tion35. In children from six independent cohorts, 
we found that obesity was associated with nor-
mal or supra-normal FEV1 and FVC, with larg-
er increases in FVC leading to a low FEV1/
FVC ratio33. Among obese children with asthma, 
dysanapsis was also associated with higher asth-
ma symptoms, morbidity, and medication use.

These findings are quite different from adults, 
in whom obesity has been associated with a 
restrictive deficit characterized by low lung 
volumes, symmetrically reduced FEV1 and FVC, 
and a normal FEV1/FVC ratio36,37. In a recently 
published meta-analysis, we reported that age 
indeed modifies the association between obe-
sity and spirometry results: in adults, over-
weight/obesity was associated with lower FEV1 
and FVC with a normal FEV1/FVC ratio, where-
as in children there was a lower FEV1/FVC 
ratio with normal or slightly higher FEV1 and 
FVC38. Age (and likely disease onset or dura-
tion) are also important modifiers of the rela-
tion between obesity and lung function in sub-
jects with asthma: Strunk et al.39 reported that, 
among participants in the CAMP who were 
not obese during the trial, those who became 
obese afterwards had significant decreases in 
FEV1 and FEV1/FVC ratio at ~26-30 years of 
age, compared with those who never became 
obese, with no significant changes in FVC.

Only a few studies in paediatrics have evaluat-
ed the effect of obesity on lung volumes, and 
most have reported reductions in functional 
residual capacity (FRC) and residual volume 
(RV), with little or no effect on total lung capac-
ity (TLC)40-42. Thus, further research is needed 

in this area. Likewise, it is unclear whether 
excess weight leads to increased airway hyper-
responsiveness (AHR) in children43,44 and fur-
ther research is needed on the topic.

INFLAMMATION AND METABOLIC 
DYSFUNCTION

Many consequences and complications of obe-
sity arise from its inflammatory milieu. Like 
adults, obese children are predisposed to insu-
lin resistance and systemic inflammation. Thus, 
it has been proposed that asthma in the obese 
results from such systemic inflammatory state, 
rather than classical type 2 T helper (Th2) atop-
ic airway inflammation. Several studies have 
reported that obese children with asthma tend 
to have increased type 1 T helper (Th1) re-
sponses45 and that some of those effects are 
mediated by metabolic dysregulation, partic-
ularly in more markedly obese adolescents46. 
However, others have described that obesity 
is associated with higher risk of atopic sensi-
tization in children and adults47,48. Our group 
analysed data from adolescents who participat-
ed in the U.S. National Health and Nutrition 
Examination Survey (NHANES) and reported 
that high BMI was linked to asthma risk only 
among those without evidence of eosinophilic 
airway inflammation, as measured by exhaled 
nitric oxide (FeNO) (Fig. 2). Yet, in adolescents 
with asthma, being obese and having elevated 
FeNO synergistically worsened asthma control 
and severity49. This suggests that both Th2 and 
non-Th2 inflammatory responses may play a 
role in obese asthma. 

Adipose tissue, rather than an inert storage of 
energy reserves, is very active metabolically, 
producing adipokines and other inflammatory 
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cytokines that may affect the lungs and the 
immune system, including eosinophils, mac-
rophages, and innate lymphoid cells (ILCs) 
(Fig. 3)50. Leptin is markedly increased in many 
obese subjects, and higher serum leptin levels 
have been associated with lower lung function 
in obese children and adolescents51,52. Converse-
ly, adiponectin has anti-inflammatory prop-
erties and is decreased in obesity, being asso-
ciated with less exercise-induced bronchospasm 
in children with asthma53, fewer exacerbations, 
and fewer symptoms54. Changes in adipokine 
production and balance may alter eosinophil 
survival and migration to the lungs and may 
induce activation of macrophages to produce 
systemic and airway inflammation. Unfortu-
nately, most studies to date have been cross-sec-
tional, and we do not know whether these 
changes are causal (i.e. higher leptin or lower 
adiponectin have an effect on the lungs leading 
to increased asthma morbidity) or whether 

they simply act as biomarkers (i.e. the chang-
es are not causal but may reflect the underly-
ing changes at play).

Metabolic dysfunction may be more important 
in obese asthma than mere excess fat mass55. 
Hyperglycaemia and the body’s attempt to 
compensate by elevating insulin levels may 
lead to airway epithelial damage and prolifer-
ation of airway smooth muscle, which in turn 
may worsen AHR and airway remodelling56-58. 
We previously reported that insulin resistance 
and metabolic syndrome are associated with 
decreased spirometry in adolescents, and that 
this negative effect may be synergistic among 
adolescents with asthma59. Insulin may also 
increase AHR by altering parasympathetic air-
way tone and regulation60. IL-6 is elevated in 
obese subjects with metabolic dysregulation, 
and in adults it has been associated with in-
creased asthma severity61,62. Furthermore, IL-6 
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Figure 2. Obesity, eosinophilic airway inflammation and asthma risk. A) Increased odds of asthma with higher BMI z-score quartiles 
among children with normal FeNO (< 20 ppb). B) No association between BMI z-score increase and the odds of asthma among those  
with high FeNO (Reprinted with permission of the American Thoracic Society, from Han et al., Am J Respir Crit Care Med 2014. Copyright 
© 2018 American Thoracic Society). 
BMI: body mass index; FeNO: exhaled nitric oxide.
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trans-signalling increases airway smooth mus-
cle expression of genes associated with immune 
responses, hypoxia, and airway remodelling63.

DIET AND NUTRIENTS

Dietary factors are clearly linked to obesity and 
some of these dietary patterns have also been 
associated with asthma. A diet poor in grains 

and vegetables but rich in consumption of 
sweets and processed dairy products has also 
been associated with higher risk of asthma64. 
Similarly, frequent intake of beverages with 
high sugar content has been linked to asth-
ma65. On the contrary, breastfeeding has been 
reported as a protective factor for both diseas-
es, but the findings for asthma have been more 
inconsistent (perhaps partly due to variable ac-
counting for introduction of foodstuff across 

Figure 3. Proposed role of adipokines linking obese adipose tissue and asthma. A) Adipokines can regulate eosinophil and macrophage 
activation and function. B) Adipokine changes may result in migration and accumulation of eosinophils in the lung tissue. C) Activated 
macrophages in obese adipose tissue may play an important role in systemic and airway inflammation (reprinted with permission from 
Kim SH et al.50). 
AAM: alternatively-activated macrophages. AHR: airway hyper-reactivity; CAM: classically-activated macrophages; IL: interleukin;  
TNF-α: tumour necrosis factor alpha.
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studies)66,67. Likewise, a Mediterranean diet, 
which is a protective risk factor against obesity 
and its metabolic complications, has been as-
sociated with lower risk of recurrent wheezing 
and asthma in children and adults68,69.

With regard to specific nutrients, obese per-
sons tend to have lower vitamin D levels70, 
and low maternal vitamin D levels during 
pregnancy are associated with higher risk of 
obesity in their offspring71. Conversely, vita-
min D insufficiency has been associated with 
severe asthma exacerbations and worse asthma 
outcomes72-75. Furthermore, a meta-analysis of 
two recent clinical trials showed that vitamin D 
supplementation during pregnancy leads to 25% 
lower risk of asthma or recurrent wheezing 
in children up to three years of age; the stron-
gest effect (~45% reduction) was seen among 
children from women with sufficient levels 
(≥ 30 ng/ml) at the start of the trials76,77. Intake 
of micronutrients such as vitamin E or zinc 
during pregnancy has also been linked to low-
er odds of asthma69. Other nutrients that may 
be involved in obese asthma include Omega-3 
and Omega-6 fatty acids, which have been as-
sociated with lower and higher risks of asth-
ma, respectively78,79. Beyond observational anal-
yses, studies such as an ongoing randomized 
controlled trial (RCT) of Omega-3 fatty acids 
for obesity and asthma in adolescents and young 
adults (NCT01027143) will help ascertain wheth-
er the type of fat in the diet is as important as 
the total amount of fat ingested.

THE MICROBIOME

In recent years, increasing attention has been 
paid to the interactions between the microbi-
ome and the host’s immune system, with the 

hypothesis that altered microbial composition 
–or altered interactions with the microbiome– 
predisposes to the development of non-infec-
tious diseases, including asthma and obesity. 
Frequent antibiotic use during pregnancy or in 
infancy has been associated with both obesity 
and asthma80,81. Several longitudinal cohorts 
have shown that changes in gut microbial com-
position, diversity, or abundance in the first 
few months of life may increase the risk of 
wheezing or asthma82. These changes may be 
in part determined by genetic predisposition, 
dietary patterns, and/or environmental expo-
sures. Changes in the gut microbiome may lead 
to increased risk of obesity and asthma via sev-
eral pathways, including dietary fibre fermenta-
tion and production of short-chain fatty acids83. 
Whether the overall composition of the bacterial 
ecosystem or the abundance of specific bacteri-
al species modulates the risk of atopy and asth-
ma is unclear84, and there is ongoing debate re-
garding the best methods to ascertain bacterial 
quantity and diversity for microbiome studies85.

Whether microbiome changes associated with 
asthma are causal, coincidental, or the product 
of confounding, however, is unknown. Probi-
otic supplementation in early life (in utero and 
early infancy) may help reduce the risk of atop-
ic sensitisation and eczema, but may not help 
prevent asthma86,87. An ongoing trial of sup-
plementation with bacterial extracts in infancy 
(NCT02148796) could help clarify whether ma-
nipulation of the gut flora (or modulation of the 
interactions between the gut flora and the im-
mune system) reduces the risk of asthma. Like-
wise, a small pilot study is currently underway 
to study the effect of probiotic supplementation 
to modulate the airway microbiome in obese 
asthmatic adults (NCT03157518); this study may 
help understand whether modulation of the 

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
18



BARCELONA
RESPIRATORY
NETWORK

Collaborative research

77

Erick Forno, Juan C. Celedón: Obesity and Childhood Asthma

airway microbiome in obese asthmatics leads 
to improved asthma outcomes.

GENETICS AND GENOMICS

With both diseases having a substantial he-
reditary element, investigators have long hy-
pothesised that there might be shared genet-
ic variants that confer risk for obese asthma. 
Arguably, this genetic predisposition may be 
stronger in childhood, when long-term exter-
nal factors have had less cumulative effects on 
overall health and disease status. Initial can-
didate gene studies yielded some encouraging 
results, including the genes for protein C ki-
nase alpha (PRCKA) and leptin (LEP)88,89. The 
gene for the beta-adrenergic receptor 3 (ADRB3) 
was also reported to modify the association 
between obesity and asthma90. The advent of 
genome-wide association studies (GWAS), how-
ever, did not add considerably to the list of 
potential candidates. The largest GWAS to date, 
which included upwards of 23,000 children 
and adults, reported gene DENN-domain con-
taining 1B (DENND1B, also known as connec-
denn 2) to be associated with BMI among 
asthmatic children91; however, the main sin-
gle nucleotide polymorphism (SNP) in repli-
cated in only two of seven independent co-
horts. Thus, it may be that the putative shared 
genetic link between obesity and asthma is 
more complex or arises from mechanisms oth-
er than single genetic variants. For example, a 
gene-by-environment analysis reported SNPs 
in the 17q21 locus that were associated with 
excess weight only among subjects with asth-
ma92 and a recent analysis reported that an 
inversion in locus 16p11.2 conferred increased 
susceptibility to both asthma and obesity; this 
inversion was found near candidate genes for 

both asthma (type 1 IFN and IL-27) and obe-
sity (SH2B1 and APOB48R)93. Moreover, a re-
cent pilot study of 32 children found differenc-
es in DNA methylation profiles in peripheral 
blood mononuclear cell (PBMC) between chil-
dren with and without obesity and asthma94.

THE CHALLENGE OF BMI

Many challenges remain in our quest to un-
derstand the obese asthma phenotype (Ta-
ble 1). While a preponderance of evidence (both 
observational and experimental) supports an 
association between obesity and incident or 
worsening asthma, these results are by no 
means homogeneous. For epidemiological stud-
ies, one of the difficulties stems from our defi-
nition of obesity. While simple and convenient, 
BMI may not be reliable or accurate, particular-
ly in childhood and adolescence. The formula 
we use (weight/height2) was proposed in the 
1830s to describe “the average man” rather 
than to study obesity, and originally included 
various formulas (including weight2/height5 
and weight/height3) for different sex and age 
groups. The term “body mass index” –and its 
use to study obesity– did not happen until the 
1970s and 1980s. Moreover, conversion to sex- 
and age-adjusted percentiles or z-scores may 
not suffice. For obese children and adolescents, 
BMI percentiles or z-scores correlate poorly 
with other measures of adiposity3. Childhood 
obesity researchers have proposed different 
indicators, including the use of BMI as rela-
tive to the 95th percentile (either as a percent 
[%BMIp95] or as a difference [∆BMIp95]) 4; 
others have proposed the use of a triponderal 
mass index (TMI, weight/height3)5. In obese 
asthma research, this is reflected in several 
studies that have reported improved results 
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when using markers of central obesity such as 
waist circumference or waist-to-hip ratio95, neck 
circumference96,97, skinfold-derived calculations 
of body fat48, ultrasound98, or dual-energy X-ray 
absorptiometry (DXA)98,99. Improved ways to 
evaluate obesity, as well as increased recogni-
tion of different adiposity distribution patterns, 
may improve our understanding of the impact 
of obesity on asthma.

THE QUESTION OF SEX

As is the case with many conditions, sex is an 
important modifier in both asthma and obe-
sity. Asthma incidence is higher in boys than 
in girls until puberty/adolescence but be-
comes higher in women than in men after-
wards. Likewise, many have reported sex-de-
pendent associations between obesity and 

asthma outcomes. Some studies have report-
ed that high BMI or other measures of obesi-
ty are associated with asthma in boys but not in 
girls12,96, while others have reported associations 
only in girls100; some have even proposed a dis-
tinct asthma phenotype in obese girls with early 
menarche101. Furthermore, we and others have 
reported that the effect of obesity on lung func-
tion appears to be more pronounced among 
boys32,38. However, it is still unclear whether 
these inconsistencies are the result of differing 
populations, or whether some characteristics or 
sub-phenotypes of obese asthma truly differ by 
sex. For example, alterations in the production 
or effect of sex hormones may mediate some 
associations seen in obese asthma and may part-
ly explain why some sex associations vary ac-
cording to age. In either case, varying propor-
tions of males and females could potentially 
explain inconsistent results across studies.

THE ISSUE WITH CAUSE AND EFFECT

Most epidemiological observational studies are 
only able to report associations, rather than 
adjudicate causality. While many large, longi-
tudinal studies have demonstrated that obesity 
(or increased adiposity) often precedes incident 
asthma10-18, this does not preclude the possibil-
ity that both diseases might be consequence of 
an earlier cause (for example, early-life expo-
sures, changes in the microbiome, or alterations 
in the immune system). Mendelian randomiza-
tion studies in both children and adults have 
demonstrated that BMI/obesity is causally as-
sociated with asthma risk102,103. Furthermore, 
basic science research and experimental data 
have described causal pathways between obe-
sity and asthma that are beyond the scope of 
this review. However, even this evidence does 

Table 1. Challenges in obese asthma

Syndrome heterogeneity
•	 Multiple, complex underlying pathways
•	 Important modifying factors such as sex and age
•	 Confounding factors (e.g. socioeconomic and environmental 

exposures) are difficult to disentangle

Definition/evaluation of obesity
•	 Definition based on body mass index (BMI) alone is insufficient
•	 Need for better means to evaluate/define obesity
	 – Improved adiposity assessment
	 – Biomarkers of metabolic dysregulation

Cause and effect
•	 Ample evidence that obesity leads to increased asthma risk and 

severity
•	 In some instances, poorly controlled asthma may also 

predispose to obesity
•	 Both obesity and asthma could be consequences of early-life 

changes
•	 Obesity-related symptoms (e.g., dyspnoea) could lead to asthma 

misdiagnosis

Management challenges
•	 Weight loss likely effective but larger trials needed with 

standardized definitions and outcomes
•	 Further research needed on alternate management approaches 

(e.g. metformin, anti-interleukin (IL)-6 or other biologicals)
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not preclude that, in some groups, the rela-
tionship might be inverted. A recent study in 
over 2,000 children reported that those with 
asthma were at higher risk of incident obesity 
over ~10 years of follow-up104; although in that 
study the risk of obesity was driven by chil-
dren who were already overweight at base-
line, in certain cases asthma may indeed be 
a risk factor for subsequent obesity. With in-
creased attention to the obese asthma pheno-
type, other studies may report similar results, 
and we hope that such reports will help us 
understand whether these constitute specific 
sub-phenotypes of this syndrome. 

Along with obesity-preceding-asthma and asth-
ma-preceding-obesity, obesity in and of itself 
could lead to symptoms that mimic or con-
found asthma, such as shortness of breath and 
dyspnoea on exertion; these could in turn lead 
to a misdiagnosis of asthma when it does not 
exist105,106. Finally, it could be that in certain peo-
ple both diseases simply coexist, without nec-
essarily worsening each other.

THE QUEST FOR MANAGEMENT 
APPROACHES

While considerable amount of research exists 
both on the clinical aspects of obese asthma 
and its potential underlying pathways, very 
little is known in terms of how to best manage 
these patients. We have reported that obese 
school-aged children with asthma have re-
duced ICS response, but a recent study report-
ed that ICS use in obese preschool children 
with asthma was associated with fewer exac-
erbations and symptom days107. There have 
been some suggestions that obese individuals 
with asthma may have a preserved response 

to leukotriene inhibitors108,109, but others have 
shown that ICS are still more effective110. More 
recently, studies in adults with severe asthma 
have reported that obese patients are less like-
ly to respond to omalizumab, with reduced 
response in lung function, asthma control, and 
FeNO111. It is important to note that most of 
these studies were based on post hoc analyses 
of trials that were not specifically designed to 
study the differential response between obese 
and non-obese asthmatics. To the best of our 
knowledge, to date there have been no clinical 
trials specifically designed to evaluate wheth-
er a higher dose or a specific treatment ap-
proach works better among obese children with 
asthma. Until we have such answers, most 
patients with obese asthma are likely to ben-
efit from standard, guideline-based, stepwise 
asthma management, but providers should re-
member to closely and continuously assess each 
patient’s clinical response.

There have been very few RCTs of weight loss 
for children/adolescents with obesity and asth-
ma112-114, all with very small sample sizes, as-
sessment of diverse interventions, and differ-
ent outcomes. Yet these preliminary studies 
show that diet, exercise, or both, may indeed 
improve asthma-related outcomes in these pa-
tients. A handful of RCTs in adults have shown 
similar results115. Hasegawa et al.116 showed 
that bariatric surgery in subjects with obesity 
and asthma led to 50-70% reduction in emer-
gency room (ER) visits and hospitalisations 
for asthma in the two years following the sur-
gery. Larger, multi-centre, RCTs with uniform 
interventions and standardized outcomes are 
needed to elucidate the best approach to obese 
asthma. Until then, it is critical for clinicians 
to not just manage asthma symptoms, but also 
to screen and decidedly manage overweight 
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or obesity. The ability to participate in healthy 
physical activity is not only a goal of asthma 
management, but it should be particularly en-
couraged in patients with obese asthma.

Alternative approaches may also prove to be 
helpful. Some observational studies have re-
ported that metformin, an antidiabetic agent, 
use is associated with improved asthma con-
trol and fewer exacerbations among adults 
with diabetes and asthma117,118. More recently, 
metformin has been reported to improve obe-
sity outcomes in children and adolescents119-121. 
While preliminary, these results suggest that 
the use of metformin and similar medications 
could represent new agents for management of 
obese asthma. Similarly, IL-6 is associated with 
asthma severity in obese adults with metabol-
ic dysregulation61 and thus biological agents 
that block IL-6 actions could prove to be clin-
ically helpful. As we continue to expand our 
understanding of obese asthma, so will the 
potential therapeutic targets for our patients.

CONCLUSIONS

Obese asthma is a complex, heterogeneous 
phenotype with multiple underlying pathways. 
While recognition and understanding of obese 
asthma have markedly increased over recent 
years, several challenges remain (see Table 1). 
Future research should focus on such chal-
lenges:

•	 Improved assessment of obesity and obesi-
ty-related metabolic complications that pre-
dispose to obese asthma;

•	 Identification of obese asthma sub-pheno-
types, including similarities and differenc-
es by sex across different age groups;

•	 Evaluation of the role of epigenetic regulation 
in obese asthma, in response to environmen-
tal factors among susceptible individuals;

•	 Study of microbiome changes that may link 
obesity to asthma, or that may independent-
ly predispose to both obesity and asthma;

•	 Larger clinical trials of weight management 
for obese asthma, using standardized defi-
nitions, approaches, and outcomes;

•	 Identification of alternate management ap-
proaches, including those aimed at amelio-
rating metabolic and inflammatory path-
ways in obese asthma.
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