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Nasal Nitric Oxide in the Upper Airway Inflammatory Diseases

Jin Hyeok Jeong, MD, PhD

Department of Otolaryngology-Head & Neck Surgery, Hanyang University College of Medicine, Seoul, Korea

Exhaled nitric oxide (eNO) from the lower respiratory tract is used commonly in diagnosis and treatment monitoring of asthma
patients. However, nasal nitric oxide (nNO) has not been widely used in patients with upper airway inflammatory diseases due
to its lack of standardized measurement methods. Nasal nitric oxide is produced mainly by the paranasal sinus mucosa and par-
tially by the nasal mucosa and increases with inflammation. Nasal nitric oxide not only locally supports the defensive mecha-
nism of the upper respiratory tract, but also remotely controls pulmonary function by acting as an aerocrine. Nasal NO can be
affected by various physiologic and pathologic factors of the upper respiratory tract. This article will review the origin of nNO,
its function, various measurement methods, and difference in presentation among upper respiratory tract inflammatory diseases
such as allergic rhinitis, upper respiratory tract infection, nasal polyp, rhinosinusitis, primary ciliary dyskinesia, cystic fibrosis,
Young’s syndrome, diffuse panbronchiolitis, empty nose syndrome, and obstructive sleep apnea. Future studies should identify
the mechanism of action of nNO in various upper respiratory tract inflammatory diseases and obtain highly reproducible normal
values of nNO based on a standardized measurement method with a deeper understanding of factors affecting nNO. Then, nNO
will be useful for more rapid and simpler diagnosis of various upper respiratory tract diseases and for monitoring their treatment.

KEY WORDS: Nitric oxide - Nasal nitric oxide -

Allergic rhinitis - Chronic rhinosinusitis - Nasal polyp.
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Maxillary sinus sampling
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Nasal exhalation
20-50 ppb

Nasal aspiration
100—-500 ppb

Tracheal

sampling <3 ppb

Oral exhalation
5-25 ppb

Fig. 1. Nasal NO production within airways. The paranasal sinuses
are a main source of NO.
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Allergic rhinitis
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Inlammation URI, OSAS

Young's syndrome

Rhinosinusitis, Empty nose syndrome

OMU patency Nasal polyp

Cystic fibrosis, Diffuse panbronchiolitis

Primary ciliary dyskinesia

Fig. 2. Nasal NO levels in the upper airway inflammatory diseases.
OMU: Ostiomeatal unit, URI: Upper respiratory infection, OSAS:
Obstructive sleep apnea syndrome.
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Fig. 3. Measuring of nasal nitric oxide. A: Aspiration method using Chemiluminescence analyzer. Nasal NO was analysed by aspira-
tion at a sampling flow rate of 700mL/min and side flow rate of 200 mL/min with velum closure (From Ref. 18). B: Aspiration method
using handheld electrochemical analyzer: NIOX Vero®. Nasal NO was analysed by aspiration at a constant sampling flow rate of the
machine with breath hold (From NIOX VERO® Nasal User Manual April 2020, 002346-04 English).
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