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Allergic rhinitis, sinusitis and asthma
- evidence for respiratory system integration -

Hyun Hee Kim, M.D., Ph.D.

Department of Pediatrics, College of Medicine, The Catholic University of Korea, Seoul, Korea

The link between upper airway disease (allergic rhinitis and sinusitis) and lower airway disease (a-
sthma) has long been of interest to physicians. Many epidemiological and pharmacological studies
have provided a better understanding of pathophysiologic interrelationship between allergic rhinitis
and asthma. The vast majority of patients with asthma have allergic rhinitis, and rhinitis is a major
independent risk factor for asthma in cross-sectional and longitudinal studies. The association bet-
ween sinusitis and asthma has long been appreciated. Through the recent evidences, allergic rhinitis,
sinusitis, and asthma may not be considered as different diseases but rather as the expression in
different parts of the respiratory tract of same pathological process in nature. Various mechanisms
have been proposed to explain the relationship between asthma and upper airway diseases, but the
underlying mechanisms are not completely discovered. The implications for the one-airway hypo-
thesis are important not only academically but also clinically for diagnostic and therapeutic purposes.
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Table 1.
Asthma

Interrelationship Between Allergic Rhinitis and

Association of risk and asthma

Allergic rhinitis and asthma frequently co—exist

Allergic rhinitis is a risk factor for developing asthma
Rhinitis makes asthma worse

Asthma makes rhinitis worse

Nasal dysfunction causes changes in lower airway function

Table 2. Similaritis Between The Upper and Lower Airways

Anatomic and physiological similarities of rhinitis and asthma
Anatomic
Continuous basement membrane
Mucociliary transport
Innervation, etc
Circardian rhythm
Triggers
Indirect (cold air, smoke)
Direct (pollens, animals)
Patterns of inflammation
Hyperresponsiveness
Acute and late phase allergic reaction
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Table 3. Proposed pathophysiologic Mechanisms of Asthma
Exacerbated by Sinusitis

Spread of inflammatory mediators and chemotactic factors to
lower airways triggers sinobronchial reflex mechanism.

Stimulation of autonomic nervous system causes acute bron-
chial hyperresponsiveness.

Bronchoconstrictive reflexes originating in extrathoracic airway
receptors are stimulated.

Reversible partial beta—adrenergic blockade is enhanced.

Nasal congestion causes mouth-breathing, which leads to in-
creased loss of water and heat in lower airways.

Depressed nitric oxide concentration promotes acute bronchial
hyperresponsiveness.

Gastroesophageal reflux disease induces nasal mucosa edema,
obstruction of sinus ostia, and stimulation of autonomic
nervous system.

Lrritands
Wiral infection
Allerpens

Sino-nasal
epithelial damage

2L TRy

Mucasal edema i Mediators
Ciliary defect INFLAMMATION Cytokinecs
Masal Sinus Masal
obstruction Infection scorctions

| . |

NO antoinhalation

COral Pharyngo-hronchial
breathing l reflex
Bronchial
Hyperreactivity

Fig. 1. Pathogenetic mechanism linking upper and lower
airways. Adapted from Pediatr Respir Rev 2001;2:358-64.
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