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Chronic rhinosinusitis, nasal polyposis and asthma: the
united airways concept reconsidered?
This editorial discusses the findings of the paper in this issue by Williamson et al. [18].
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Although anecdotal descriptions of asthma and allergic
rhinitis (AR) date from earlier times, it was not until the
19th century that a pathophysiological association be-
tween upper and lower airways was recognized. Since
then, nose and lungs are considered as anatomically and
functionally closely related organs. From this point of
view, the relationship between AR and asthma seems
rather obvious. Several epidemiological studies have
indeed shown that AR often co-exists with, and even
may precede allergic asthma. Therefore, AR is regarded
as a risk factor for the development of asthma, especially
in the presence of bronchial hyperresponsiveness (BHR).

AR and asthma can be discriminated on the basis of
clinical history, variable airway obstruction and BHR. The
distinction between allergic asthma and upper airway
disease may be difficult to make as symptom perception
is widely variable; lung function can be normal in mild
asthmatics and, although BHR is a constant feature of
asthma, it is also frequently present in AR, nasal polyposis
and sinusitis

In contrast to AR, the relationship between chronic
rhinosinusitis, nasal polyposis and asthma is less studied.
Similar to AR, chronic rhinosinusitis and nasal polyposis
are also associated with asthma. Recent reports have
demonstrated that approximately 30% of patients with
nasal polyposis have asthma, while nasal polyposis is
present in 7% of the asthma patients [1]. The prevalence
is 13% in non-atopic asthma and 5% in atopic asthma.
There is a definite relationship in patients with ‘Samter
triad’: asthma, NSAID sensitivity and nasal polyps. In
NSAID sensitivity, nasal polyps are found in 36–96% of
patients [1].

The association between chronic sinusitis and asthma is
even stronger: Over 50% of patients with sinus disease

have asthma [2, 3] and up to 90% of patients with mild-to-
moderate asthma have abnormal computer tomography
findings of the paranasal sinuses [4]. In patients with
severe asthma, sinonasal involvement even approximates
100%.[4]

Similar to AR, nasal polyposis [5] and chronic sinusitis
[3] are also frequently accompanied by asymptomatic
BHR. Although AR may exacerbate nasal polyposis and
sinusitis, atopy, by itself, does not seem to play an
important role in the pathogenesis of both conditions [6,
7]. In fact, the prevalence of nasal polyposis in allergic
patients is rather low and usually under 5%. This stresses
the importance of asymptomatic BHR as a risk factor for
asthma, although other factors, such as atopy, may also
contribute to this relationship [8].

Although eosinophilia in bronchial mucosa is regarded
as one of the hallmarks of allergic asthma, this may not be
a very specific finding. Also, in AR patients without
asthma, signs of allergic inflammation have been found
in induced sputum, broncho-alveolar lavage fluid and
bronchial biopsies [9]. Likewise, eosinophilic infiltration
was present in the upper airways of asthmatic patients
without nasal complaints [10].

The nose acts as a filter and air-conditioner, therefore
protecting the lower airways. Pathological conditions of
the nasal mucosa hamper these functions, which leads to
increased exposure of the lower airways to allergens. In
susceptible persons, this may lead to inflammatory
changes and an increase in BHR. Several authors have
demonstrated that surgical treatment of chronic rhino-
sinusitis and nasal polyposis in asthmatic patients im-
proved their asthmatic status [11, 12], suggesting that
improvement of nasal function results in better asthma
control.

BHR and chronic mucosal inflammation are considered
important features of allergic asthma. Although several
studies have pointed towards a relationship between
bronchial inflammation and BHR, others have failed to
detect a relationship. In fact, the presence of bronchial
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inflammation in non-asthmatic atopic patients, even in
the absence of any airway symptoms at all, challenges the
direct relationship between the presence of inflammatory
cells, in particular eosinophils, and BHR [13]. Therefore,
the threshold above which a bronchoconstrictive response
is initiated in daily life is probably higher in patients with
AR than in those with clinical asthma. Becky Kelly et al.
[14] demonstrated in a bronchoprovocation model that
the dose required to initiate comparable clinical responses
was significantly lower in patients with asthma than in
patients with AR without asthma. Moreover, the size of the
inhaled allergen, as well as the duration and severity of
the allergen exposure, could also affect the clinical
manifestation [15]. On the other hand, some patients with
AR and asthma have such a poor perception of nasal [16]
and bronchial symptoms [17] that this may also partly
explain the discrepancy between mucosal inflammation
and clinical expression.

The article by Williamson et al. [18] in the current issue
certainly contributes to the discussion about the applic-
ability of the united airways concept to other airway
pathology apart from allergic airways disease. The authors
raise the question whether asymptomatic BHR and in-
creased exhaled nitric oxide (FeNO) are predictors of
asthma in non-atopic upper airway pathology. The aim
of the study was to investigate the factors influencing
lower airway dysfunction in patients suffering from
chronic rhinosinusitis and nasal polyposis. This research
question is interesting: not much work has been done in
this field so far.

Although a high prevalence of asymptomatic lower
airways dysfunction was detected in this population,
surprisingly the authors could not find any relationship
between nasal outcomes and abnormal spirometric find-
ings. Multiple regression analysis suggested that lower
airways dysfunction was more associated with the eosi-

nophilic phenotype than to features of nasal disease, such
as polyp grade, rhinitis symptoms, nasal NO or duration of
rhinitis. The study was well designed and the patients well
characterized for upper and lower airway pathology. As
the study was cross sectional we should, however, be
cautious to conclude that there is no relationship at all in
these type of patients. The ‘inflammatory type’ subgroup
without current asthma symptoms could still represent a
group at risk for developing asthma in the future. More-
over, only a small proportion (4 out of 17) of the patients
in this subgroup really had increased BHR (o 8 mg/mL
methacholine) and most of them were characterized
‘inflammatory’ based on increased FeNO (4 30 p.p.b.).
So far, many factors have been identified that can increase
FeNO and therefore the positive-predictive value for
asthma may be low, particularly in this patient popula-
tion. More direct sampling of nasal and bronchial inflam-
mation using mucosal biopsy or lavage techniques would
probably be the way to address this issue.

So in the end, this study raises more questions than it
answers. The question remains to be solved concerning
the causes of the discrepancy between airway symptoms,
inflammatory markers and functional parameters. More-
over, atopy and BHR are evidently linked to asthma
expression, but progression of the disease is unpredict-
able.

What eventually determines the clinical phenotype in
allergic airway disease is still not completely understood.
Generalized airway inflammation and BHR are present in
patients with AR, sinusitis and nasal polyposis, even in the
absence of clinical asthma. Whether these subjects repre-
sent a group at risk for the development of asthma
requires further study including more extensive sampling
of mucosal inflammation and a longer follow-up of the
patients.
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