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SUMMARY

Background: Eosinophil inflammation is present in nasal and bronchial mucosa and a clear link between upper and lower
airways exists. Our aim was to evaluate whether nasal inflammation correlates with lung function in patients with perennial

allergic rhinitis associated with asthma.

Methods: Eighty perennial allergic rhinitics with mild asthma, aged from 18 to 46 years, were enrolled. Nasal scraping and

spirometry were performed in all subjects.

Results: A close relationship between the nasal eosinophil number and the percentage of predicted FEV, was demonstra-

ted (r=-0.76; p<0.0001).

Conclusions Nasal cytology may be considered a non-invasive tool to assess airway inflammation in mild asthmatics with

associated allergic rhinitis.
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INTRODUCTION

llergic rhinitis and asthma frequently coexist in

the same patient and a clinical relationship

between allergic rhinitis and asthma has been
defined for a long time (1). Thus, an increasing body
of evidence suggests the existence of a clear link bet-
ween upper and lower airways (2, 3).

Epidemiological data support the connection between
allergic rhinitis and asthma. We previously reported
that 77% of conscripts with allergic rhinitis suffered
from asthma (4). Anatomical connections between
allergic rhinitis and asthma are widely reported (5).The
immunopathological features of allergic rhinitis and
asthma are substantially similar: there is an inflamma-
tory infiltration, including Th2 cells, mast cells, and eosi-
nophils (6). Mediators, such as histamine and leuko-
-rienes, are demonstrated both at nasal and bronchial
2.2l in rhinitics and asthmatics (7). The cytokine pat-
1=~ s typically characterized by a Th2 polarization in
botn a'sorders (8).

Howeve- mportantly, vascular tissue and smooth
muscle cnzracterize the final response, i.e. nasal
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congestion and bronchospasm, respectively. For this
reason antihistamines and antileukotrienes can be
used in both diseases, although with different efficacy.
Nevertheless, control disease drugs, i.e. topical corti-
costeroids, are highly useful in both diseases (9, 10).

Asthma is defined pathologically as a chronic inflam-
mation of the lower airways (10), but also allergic rhi-
nits is characterised by an inflammatory infiltration of
the upper airways (11). The concept of “one-airway
one disease” is now widely accepted (2, 3).

However, when evaluating bronchial inflammation,
bronchoscopy cannot be recommended as routine
examination and induced sputum has been proposed
for this aim. On the other hand, nasal cytology is a
technique that allows some advantages:easy to be
performed, economic, non-invasive, and repeatable
many times in the same patient.

The aim of our study was to investigate whether a
relationship can be demonstrated between nasal
inflammation and lung function in allergic rhinitics
with concomitant asthma.

MATERIALS AND METHODS

W Subjects: Fifty-two women and twenty-height men
were enrolled. Their age ranged from 18 to 46 years
(mean 33.4 yrs). All patients suffered from rhinitis and
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were sensitized to house dust mite, cat, or dog aller-
gens.The diagnosis of perennial allergic rhinitis was
made on the basis of the concordance between histo-
ry and positive skin prick test for perennial allergens
as described elsewhere (4). Patients were included in
the study also on the basis of a clinical history of asth-
ma and an historical reversibility of airway obstruc-
tion of at least 12% of FEV, from baseline.

Subjects with allergy to pollens, acute upper respira-
tory infection and use of antibiotics, intranasal or oral
corticosteroids, antileukotrienes, and antihistamines
within the previous 4 weeks were excluded. No sub-
ject received long-acting B2-agonists during the pre-
vious month. None of the patients was an ex or a cur-
rent smoker.

The study was approved by the Institutional Review
Board and an informedconsent was obtained from all
patients.

B Nasal cytology: Nasal specimens for cytology were
obtained by scraping the head of the inferior turbinate
with a cotton swab, as described in previous report
(12). Briefly, after the nasal scraping, the cotton tip of
the swab was immersed in a plastic tray with phos-
phate-buffered saline (PBS} and transferred to a 10 mL
polypropylene tube. The recovered fluids were centri-
fuged at 220 g for 10 minutes, and each pellet was re-
suspended in PBS (2 mL). Cell suspensions were filte-
red to reduce the quantity of mucus, and cytospin
slides were prepared by using standard techniques.
Smears were stained with Diff Quik stain and were
analysed by optic microscope (Olympus U-SPT,
Olympus Italy, Rome). Eosinophil numbers were
expressed as a mean of 10 optical fields at 100x
magnification. Samples were examined in a blinded
fashion by the same observer (VR).

M Sensitizations: They were assessed by skin prick test,
as stated by the ltalian Society of Allergy and Clinical
Immunology (13). The allergen panel consists of: mites
(Dermatophagoides farinae and pteronyssinus), cat,
dog, grass mix, Compositae mix, Parietaria Officinalis,
birch, hazel tree, olive tree, Alternaria Tenuis,
Cladosporium, Aspergilli mix (D (DHS-Bayer Group,
Milan, ltaly).

B Lung function: Spirometry and flow-volume curves
were obtained by using a computer-assisted spirometer
(COSMED, Eurasem, ltaly), with optoelectronic whirl
flow meter. Spirometry was performed as stated by
European Respiratory Society (14), using the European
Community for Steel and Coal reference equations.

B Statistical analysis. The Pearson correlation coeffi-
cient was used to correlate data. P values <0.05 were
considered statistically significant.

RESULTS

All patients had perennial allergic rhinitis. All subjects
were sensitised to house dust mite, 15 and 8 of them
also to cat and dog allergen, respectively. On the
basis of symptoms and FEV,; measurements 44 sub-
jects were classified as intermittent and 36 as mild
persistent asthmatics, according to international gui-
delines (10).

Mean (+ SD) percentage of predicted FEV, was 80.8 =
9.6. The mean of nasal eosinophil count was 7.6 + 4.6.
There was a significant correlation between nasal
eosinophils and the percentage of predicted FEV,
(figure 1, r=-0.76, p<0.001).

DISCUSSION

Allergic rhinitis is sustained by an inflammatory res-
ponse and eosinophil presence on nasal smear can be
considered suggestive for an allergic reaction (6, 12,
We previously reported a significant :
ween nasal syrpioms ans ~as
I'ne arg after ai erge- cnaie~g

On the other hand, bronchial eosinophils are also
present in asthma (16) and correlate with asthma
severity (17).

Data comparing nasal and bronchial inflammation are
progressively increasing. Chanez et al. (18) demons-
trated a higher number of eosinophils in bronchi than
in nose in untreated asthmatics with perennial rhini-
tis, but in both cases eosinophils were activated.
Crimi et al. reported no difference in bronchial eosi-
nophil number in asthma and rhinitis, at baseline and
after bronchial allergen challenge (19). Therefore,
bronchial eosinophils are not unique and characteris-
tic of asthma, and a clear link exists between upper
and lower airways.

Our findings show an inverse relationship between
eosinophil number and FEV1 values, suggesting a
possible role of nasal inflammation on bronchial air-
ways, reinforcing the concept of "one airway-one
disease" (3). To the best of our knowledge, this is the
first study showing a significant correlation between
nasal inflammation and lung function. Others have
reported bronchial biopsy data from rhinitic subjects
(19) or differences between upper and lower airway
inflammation (18).

However, we are aware that a correlation between
nasal inflammation and pulmonary function does not
necessary mean that nasal inflammation is respon-
sible of bronchial asthma. It would be of great interest
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Figure 1: - ge-2~n.a a.lergic rhinitics with concomitant
asthma, there s a significant inverse relationship between
percentage of predicted FEV1 and nasal eosinophil number
(r=-0.76, p<0.0001).

performing a similar study on asthmatic non-suffe-
ring from rhinitis, but extremely difficult due to the
limited number of patients. Again, it would be of great
interest treating these patients with nasal inhaled cor-
ticosteroids without treating concomitant asthma, but
it appears ethically unacceptable. Nevertheless, our
data strongly suggest that evaluating nasal inflamma-
tion may be an important non-invasive tool inroutine
examination of asthmatic subjects with concomitant
referred rhinitis.

In conclusion, we have demonstrated a correlation
between nasal inflammation and lung function, sug-
gesting that nasal cytology might represent a com-
mon method to evaluate airway inflammation in asth-
matic subjects with allergic rhinitis.
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