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Asthma Phenotypes: Nonallergic (Intrinsic) Asthma

Stephen P. Peters, MD, PhD, FAAAAI Winston-Salem, NC
The definition of nonallergic asthma includes that subset of
subjects with asthma and with whom allergic sensitization
cannot be demonstrated. These individuals should have negative
skin prick test or in vitro specific-IgE test to a panel of seasonal
and perennial allergens. Nonallergic asthma occurs in 10% to
33% of individuals with asthma and has a later onset than
allergic asthma, with a female predominance. Nonallergic asthma
appears to be more severe than allergic asthma in many cases and
may be less responsive to standard therapy. Although many of
the immunopathologic features of nonallergic asthma are similar
to those observed with allergic asthma, some differences have
been described, including a higher expression of RANTES in
mucosa and bronchoalveolar lavage fluid, as well as a higher
GM-CSF receptor alpha expression. Unbiased statistical
methods, such as cluster analysis and latent class analysis,
indicate that the lack of atopy is not the most important defining
factor in assigning an individual to many specific phenotypes but
rather is more important in some phenotypes than others, and
appears to modulate the clinical expression of the disease.
Despite an appreciation of this clinical entity for many years,
many of its clinical implications remain unclear. � 2014
American Academy of Allergy, Asthma & Immunology (J Allergy
Clin Immunol Pract 2014;-:---)
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Although a category of asthma termed “intrinsic” was
described more than 50 years ago,1 whether this entity has
distinct clinical and immunopathologic features2-4 or should be
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abandoned as an entity (chronicle of an announced death: the
end of intrinsic asthma)5 continues to be debated. The generally
accepted definition of nonallergic asthma includes asthma of a
subject with whom allergic sensitization cannot be identified (by
skin prick or in vitro specific-IgE tests) to a panel of local aller-
gens, and, at a minimum, a panel of perennial allergens; serum
total IgE levels are typically normal or low.6,7

DEMOGRAPHICS AND CLINICAL
CHARACTERISTICS

A number of reviews compared and contrasted clinical and
immunopathologic features of allergic and nonallergic
asthma.3,4,6,7 Nonallergic asthma is said to occur in 10% to 33%
of individuals with asthma and has a later onset than allergic
asthma, with a female predominance. Nonallergic asthma ap-
pears to be more severe than allergic asthma in many cases and
may be less responsive to standard therapy.4,8 A lack of personal
or family history of allergy is common, and seasonal or exposure-
related triggers are absent. A multivariate analysis reported a
history of nasal polypectomy, female sex, FEV1 < 80% pre-
dicted, and greater age to be positively associated with nonallergic
asthma, whereas a history of hay fever, seasonal exacerbations,
and longer asthma duration were associated with a decreased risk
of nonallergic asthma.4 Mothers of children with nonatopic
asthma report the presence of phlegm, wheezing, and a physician
diagnosis of asthma, and have increased bronchial hyper-
responsiveness in comparison with mothers of children with
atopic asthma.9

COMORBIDITIES
Comorbidities commonly associated with nonallergic asthma

include nasal polyposis, rhinosinusitis, and gastroesophageal
reflux disease.3,4,6-8 Aspirin exacerbated respiratory disease
(AERD) (eg, severe asthma, associated with chronic rhinosinu-
sitis with nasal polyps, and sensitivity to aspirin and other
nonsteroidal anti-inflammatory agents) can either be considered
a specific type of nonallergic asthma or a separate phenotype of
asthma, as discussed in an accompanying article in this issue.6,10

However, atopy (positive skin prick tests) has been reported to be
present in 52% of subjects with AERD and ranged from 47% to
65% of subjects in the 4 classes of these subjects identified by
latent class analysis.10

BIOMARKERS
Many of the immunopathologic features of nonallergic asthma

are similar to those observed in allergic asthma.3,4,6,7 In the
bronchial mucosa, they include a similar expression of Th2 cy-
tokines as allergic asthma (with a possible exception of lower IL-4
levels), similar local IgE synthesis, a similar number of FCeR1þ

cells, and a similar or higher number of eosinophils in the mu-
cosa. Individuals with nonallergic asthma have a higher
1
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expression of RANTES in mucosa and bronchoalveolar lavage
fluid as well as a higher GM-CSF receptor alpha expression.11-13

In blood, individuals with nonallergic asthma show an eosino-
philia similar to individuals with allergic asthma, with lower IL-4
production from peripheral blood leukocytes and decreased B
cells that express CD23, the low affinity IgE receptor, with
increased CD4þ lymphocytes that express the cytotoxic molecule
perforin and increased CD68þ, GM-CSF receptor alphaþ

macrophages (reviewed by Novak and Bieber7).

RELATIONSHIP TO STATISTICALLY DEFINED
PHENOTYPES

In an effort to empirically differentiate clinically different
phenotypes of subjects with asthma, unbiased methods, such as
cluster analysis or latent class analysis, have been performed with
asthma populations of both adults14,15 and children.16-18 The
percentages that were atopic in the adult clusters in the cohorts
studied by Haldar et al14 and Moore et al15 were 52% to 95%
and 64% to 85%, respectively. In children, the percentage of
atopy ranged from 9% to 70% in the Spycher cohort16 and from
5% to 90% when tested as infants in the cohort in the study by
Just et al,18 and the median numbers of positive skin prick tests
that were positive ranged from 1 to 4 (of a total of 12) in the
cohort in the study by Fitzpatrick et al.17

Adult cohorts with the highest number of individuals without
atopy were women who were obese and without eosinophilia
(cluster 2, 46% [Haldar et al14]) and older women who were
obese and with a high body mass index (cluster 3, 36% [Moore
et al15]). Both the cohorts in Haldar et al14 and Moore el15 with
low numbers of individuals with atopy were characterized by
subjects with more-severe disease, unlike the nonatopic cohort D
of Siroux et al,19 89% of whom had an IgE level of <100 IU/
mL, which were described as having inactive-to-mild untreated
nonallergic asthma.

Children without atopy and with persistent wheeze numbered
91% in phenotype D in cohort in the study by Spycher et al16

and 95% in the nonatopic uncontrolled wheeze cluster 2 of the
study by Siroux et al.19 Children with the least number of
positive skin prick tests (median, 1) in cluster 1 of the cohort in
the study by Fitzpatrick et al17 had late-onset symptomatic
asthma with normal lung function. All 3 of the childhood co-
horts with the highest number of individuals without atopy had
more-severe disease, as defined by persistent wheeze or symp-
tomatic disease, than other statistically defined groups.

Cluster analysis also has been performed of data of children
and adults with difficult-to-control asthma.20 In children, cluster
3 was characterized by a relative lack of atopy (ie, no subjects
with allergic rhinitis). With adults, the most common cluster
(approximately 35% of subjects [cluster 1]) included white
women most likely to have adult onset disease without AERD
and who had lower total IgE levels. Finally, adult clusters
distinguished by nonwhite race and AERD manifested poorer
quality of life than others. From these observations, it can be
concluded that the lack of atopy plays a complex role in
modulating the effect of a variety of factors in the expression of
an asthma phenotype. The fact that a majority of subjects
assigned to a specific phenotype remained in the same phenotype
over a 10-year observation period (54%-88%)21 suggests that,
although the pattern of disease expression can change over time,
in most individuals, it remains stable.

DEFINITION
The definition of nonallergic asthma includes that subset of

subjects with asthma with whom allergic sensitization cannot be
demonstrated. These individuals should have negative skin prick
test or in vitro specific-IgE test to a panel of seasonal and
perennial allergens, including local pollens (grass, tree, weed),
molds (Alternaria, Aspergillus, Cladosporium), house dust mites
(Dermatophagoides farinae, Dermatophagoides pteronyssinus),
cockroach, cat, and dog. A minimum panel of allergens would
include perennial allergens (molds [Alternaria, Aspergillus, Cla-
dosporium], house dust mite [D farinae, D pteronyssinus], cock-
roach, cat, and dog), without local pollens. Serum total IgE levels
should be normal or low.

RECOMMENDATIONS FOR INFORMATION TO BE
OBTAINED TO DETERMINE PHENOTYPES
(RELATED TO NONALLERGIC ASTHMA)

Tests of allergic sensitization must be performed, and these
tests (skin prick test or in vitro specific-IgE test) must be nega-
tive, as described. It also is recommended that a series of defining
questions be posed:

1. Have you had allergy tests in the past that were positive? (no,
yes, not sure)

2. At what age did your asthma start? (childhood, <12 years old;
adolescence, 12-18 years old; or adulthood, >18 years old)

3. Does your asthma gets worse during a certain season or after
exposure to something in the environment? (never, rarely,
sometimes, most of the time, always)

Finally, as suggested in other sections of this document, in-
formation concerning comorbidities (rhinosinusitis, nasal pol-
yposis, gastroesophageal reflux disease), and sensitivities (to
aspirin and other nonsteroidal inflammatory drugs) should also
be obtained.

RESEARCH QUESTIONS AND FUTURE
DIRECTIONS

A number of evolving issues and questions have arisen when
considering nonallergic asthma. Among the most common
questions are the following:

� Are there different inflammatory and immune mechanisms
operating in nonallergic versus allergic asthma?

� To what extent are comorbidities more important in nonal-
lergic versus allergic asthma (eg, gastroesophageal reflux
disease, rhinosinusitis)?

� Is nonallergic asthma a less reversible form of asthma than
allergic asthma?

� Do individuals with nonallergic asthma respond differently to
controller medications than those with allergic asthma?

� What is the role of IgE in nonallergic asthma?
� Does anti-IgE therapy have a role in the management of
nonallergic asthma?

� Is the prognosis worse for nonallergic asthma than for allergic
asthma?
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� Can further refinement of cluster and latent class analysis
provide additional insight into the pathogenesis and natural
history of nonallergic asthma?
CONCLUSION
The concept of intrinsic or nonallergic asthma has been dis-

cussed for decades. Although clinical experience certainly sup-
ports such an entity, both the immunopathology and unbiased
methods, such as cluster analysis or latent class analysis, do not
identify this characteristic as a separate phenotypic entity. Rather,
the lack of atopy appears to be a factor that modulates the
expression of asthma to a different extent in phenotypes identi-
fied by other criteria. Additional information from genomic,
proteomic, and metabolomics analyses might provide further
insight into the role that the lack of atopy plays in the expression
of asthma in patients with different asthma phenotypes.
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