Clinical and Experimental Allergy, 36, 1-4

EDITORIAL

Clinical and
Experimental
Allergy

one syndrome?

R. Pawankar

© 2006 Blackwell Publishing Ltd

Allergic Rhinitis and asthma: are they manifestations of

Department of Otolaryngology Nippon Medical School 1-1-5 Sendagi Bunkyo-Ku Tokyo 113-8603 Japan.

Introduction

Allergic rhinitis (AR) is the most common atopic disease
worldwide and its increasing incidence to epidemic pro-
portions is associated with a reduced quality of life of the
patients, lower work productivity and school learning
performance as well as increasing medical costs [1-5].
AR is an IgE-mediated inflammation of the nasal mucosa
characterized by an inflammatory infiltrate made up of
eosinophils, T cells, mast cells and basophils, which
release several mediators, chemokines and cytokines
(among these, histamine and cysteinyl-leukotrienes are
the major vasoactive mediators), regulation of the local
and systemic IgE synthesis, and communication with the
immune system and the bone marrow [6]. Systemic
circulation of inflammatory cells allows their infiltration
into other tissues where chemoattractant and adhesion
molecules already exist. Thus, besides local inflammation,
AR also triggers a systemic inflammation, which can in
turn augment inflammation in both the upper and lower
airways. Consequently, AR is linked to other comorbid
conditions: asthma, chronic hyper-plastic eosinophilic
sinusitis, nasal polyposis and serous otitis media [7, 8].

Inflammation in allergic rhinitis

Upon allergen exposure, sensitized mast cells degranulate
within minutes to release preformed and newly synthe-
sized mediators that include histamine, proteases, cystei-
nyl leukotrienes (CysLTs), prostaglandins and cytokines
[6, 9], some of which induce the characteristic early-phase
symptoms of AR, while others orchestrate the late-phase
response via the infiltration of inflammatory cells like
eosinophils, basophils, and T cells into the nasal mucosa
[6, 10, 11]. This infiltration of inflammatory cells can also
be orchrestrated by T-helper type 2 (Th2) cells within the
local microenvironment. The subsequent release of addi-
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tional mediators from these inflammatory cells, including
histamine and CysLTs, sustains the inflammatory charac-
terstic of the late-phase reaction [6]. In chronic on-going
allergen inflammation, mast cells exhibit increased hista-
mine releasability consequent to the enhanced FceRI
expression (increased numbers of IgE receptors) and sur-
face-bound IgE, as well as enhancement of signal trans-
duction pathways [10, 12, 13]. While these processes
together induce the phenomenon of priming, mast cells
in patients with AR also express increased levels of B1
integrins, and activation via the integrin receptors results
in an enhanced release of inflammatory mediators even in
the presence of lower amounts of allergen [14]. This
process may in part contribute to the phenomenon of
nasal hyper-responsiveness.

Systemic inflammation in allergic rhinitis

AR is not associated with just localized inflammation of the
nasal mucosa but also has a systemic element to it. This
may explain in a significant way the mechanisms under-
lying the rhinitis—asthma link. In individuals with seasonal
allergic rhinitis (SAR) without co-existent asthma, nasal
allergen provocation produced increased adhesion mole-
cule expression, eosinophil infiltration in both the upper
and lower airways, and increased bronchial hyper-reactiv-
ity [15, 16]. These results demonstrate that an allergic nasal
reaction produces systemic inflammatory changes. In sen-
sitized subjects, allergen exposure activates immune cells,
including Th2 lymphocytes, dendritic cells, mononuclear
cells, mast cells, and others, both within the nose and in
nasal-associated lymphatic tissues. Some of these Th2 cells
migrate to the bone marrow, where they stimulate the bone
marrow to produce and recruit the inflammatory cells,
including basophils, eosinophils and mast cell precursors,
to the inflamed target tissues [17-19].

Link between allergic rhinitis and asthma

The increasing evidence on the links between AR and
asthma comes from epidemiologic, immunologic, and
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clinical studies [20]. Epidemiologically, up to 40% of
patients with AR also have asthma, and up to 80% of
patients with asthma experience nasal symptoms [21].
Furthermore, patients with AR are at three times the risk
of developing asthma compared with those without AR
and in children who develop rhinitis within the first year
of life the chances of developing asthma are twofold
greater as compared with those who develop rhinitis later
in life [21, 22]. Therapeutic outcomes of treating AR in
asthma have shown that AR treatment improves asthma
symptoms and lowers overall costs and reduces hospitali-
zations [23], suggesting that upper airway disease is a risk
factor for asthma [23, 24]. In a recent international survey
on the impact of concomitant AR and asthma on patient
health and quality of life, the presence of AR in children
with asthma disrupted their lives by limiting their ability
to get a good night’s sleep (79% of adults and children),
participate in leisure and sports (75% of adults and
children), concentrate at work/school (69% of adults and
73% of children), or enjoy social activities (57% of adults

Allergic rhinitis

chemoattractactants

J

Link between rhinitis and asthma

and 51% of children), and 79% reported that when AR
symptoms flared up, asthma symptoms worsened [25].
Both AR and asthma are inflammatory diseases and
their inflammatory mechanisms are similar in that they
are characterized by an inflammatory infiltrate made up
of eosinophils, T cells, and mast cells that release several
mediators, chemokines and cytokines, local and systemic
IgE synthesis, and a systemic link via the bone marrow.
Typical early- and late-phase responses are also cardinal
features common to both rhinitis and asthma. Studies
have shown that patients with AR exhibit bronchial
hyper-responsiveness (BHR) and increase in inflammatory
cells, and that nasal allergen challenge further increases
this hyper-reactivity. Eosinophils have been demonstrated
in the nasal mucosa of patients with asthma, even in the
absence of symptoms of rhinitis. In addition, patients with
AR have increased number of inflammatory cells in their
bronchial mucosa. This increase in bronchial inflamma-
tion in response to allergen-induced rhinitis might con-
tribute to the exacerbations of asthma frequently seen in
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Fig. 1. Potential mechanisms linking allergic rhinitis (AR) and asthma. In patients with AR, activated mast cells, T-helper type 2 (Th2) cells and other
immune cells release a variety of mediators, cytokines and chemokines. Postnasal drainage of these inflammatory mediators into lower airway, or
absorption of mediators or chemotactic factors from the nose into the lower airway may in part serve as a potential mechanistic link. Moreover, a
systemic link may exist that can contribute to this process. This comprises of Th2 cells that migrate from the nose to the bone marrow where the
stimulate the bone marrow to produce progenitors of eosinophils, basophils and mast cells. These cells then enter the circulation and are selectively
recruited to the nose but can also migrate to the lungs in the presence of up-regulated adhesion molecules like vacular cell adhesion molecule (VCAM)-1,

and chemoattractants like eotaxin and RANTES in the lung.
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individuals with underlying AR. Allergen challenge in-
creased the bone marrow concentrations of both cytokines
and progenitor cells both in animal models [26, 27] and in
individuals with atopic asthma [28-30]. In addition, in
atopic individuals who had late asthmatic responses and
airway eosinophilia, allergen inhalation caused traffick-
ing of T lymphocytes to the bone marrow, enhancing the
ability of these lymphocytes to generate IL-5 [30]. Ulti-
mately, these newly generated inflammatory cells enter
the circulatory system, from where they are selectively
recruited to the target organs (lungs and nose), exacerbat-
ing airway inflammation. In addition to stimulating
inflammatory cell production, cytokines up-regulate the
expression of adhesion molecules, further facilitating the
recruitment of inflammatory cells into nasal and bron-
chial tissues [15]. This selective recruitment of inflamma-
tory cells into the airways would occur only in individuals
with pre-existing asthma in whom specific adhesion
molecules, such as vascular cell adhesion molecule 1, and
chemoattractants, such as eotaxin, already exist. Persons
without asthma do not have these addressins in their
airways and thus do not have the machinery in place to
recruit inflammatory cells into their airways during ex-
acerbations of rhinitis [31]. This parallel relationship is
influenced by many interactions between the nose and the
lower airways: some interactions stem from the fact that
the nasal passages play a major homeostatic role by
conditioning inhaled air, but perhaps even more impor-
tant is the bidirectional interaction that results from the
systemic inflammation that is produced after local allergic
reactions [32] (Fig. 1).

Yet, the question remains as to why there are indivi-
duals who only manifest symptoms of rhinitis and not
asthma. The hypothesis would be that those who have
only rhinitis and no asthma may still be part of the
continuum, but have a milder form of the disease. If so,
not only are their lower airways less affected (no asthma),
but their upper airways should be less severe as well. In
this context, Corren and Gumarange [33] recently re-
ported that nasal symptoms of subjects exposed to a ‘cat
room’ were more severe if they had concomitant asthma
than if they had rhinitis alone. In this issue of the journal,
Stephens et al. [34] have tested this hypothesis by stimu-
lating the nasal mucosa of patients with rhinitis and
asthma as well as those with only rhinitis using a natural
nasal stimulus: cold, dry air (CDA). Both on the basis of
clinical symptoms as well as objective parameters by
analysing the levels of histamine and lyzozyme in nasal
lavage fluids, these authors have demonstrated that pa-
tients with AR and asthma have stronger nasal respon-
siveness to CDA compared with patients with rhinitis
alone.

Finally, from a socio-economic point of view, asthma
and rhinitis are chronic conditions with a substantial
economic impact on the patients and their families and
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the health care systems [35]. This burden is composed of
direct medical expenditures as well as indirect costs
associated with loss of economic productivity. Persons
with asthma or rhinitis must cope with both the immediate
and long-term impact of a condition that often affects
daily functioning. The world literature on the economic
burden of asthma and rhinitis has only recently emerged,
and to date has focused primarily on asthma. However, the
few individual studies examining the economic impact of
rhinitis also provide compelling evidence of its substantial
impact, and patients who have both rhinitis and asthma
have a higher economic burden than those who have
either disease only.

Conclusion

The vast majority of patients with asthma have rhinitis,
and rhinitis is a major independent risk factor for asthma
in cross-sectional and longitudinal studies. The relation-
ships between rhinitis and asthma can be viewed under
the concept that the two conditions may be manifestations
of one syndrome, the ‘chronic allergic respiratory syn-
drome’, occurring in two different parts of the respiratory
tract. In a less-severe state of this syndrome, rhinitis may
be the only manifestation, although pathologic abnorm-
alities may exist in the lower airways. In the more severe
state of the syndrome, rhinitis is usually more severe and
clinical symptoms of asthma co-exist. Once manifested,
the two conditions can manifest with equal severity and
mutually augment inflammation and disease severity via
the many bidirectional interactions between the nasal and
the lower airways. Some interactions arise from the fact
that the nasal passages play a major homeostatic role by
conditioning inhaled air, but perhaps even more impor-
tant is the bidirectional interaction that results from the
systemic inflammation that is produced after local allergic
reactions. Although there are cardinal structural differ-
ences between the nose and the lungs, these experimental
and real-life observations on the link between rhinitis and
asthma outweigh the differences and lend support to the
concept that rhinitis and asthma may be considered as
manifestations of one syndrome that has a wide spectrum
of severity. Successful management of this chronic aller-
gic respiratory syndrome requires an integrated view of
the airways, understanding of their interactions, and an
integrated approach of treatment also targeting systemic
inflammation.
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