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Paradoxical Response to Cold Dry Air Provocation
according to the Season in Allergic Rhinitis Patients
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Background and Objectives We investigated the seasonal variation of nonspecific hyper-
reactivity by performing the cold dry air (CDA) provocation test in both summer and winter in
patients with rhinitis.

Subjects and Method We performed the CDA provocation test in 57 patients with allergic rhi-
nitis (AR) or non-allergic rhinitis (NAR). Depending on the season and the type of rhinitis, we
divided patients into four groups (Summer AR group, n=17; Winter AR group, n=15; Summer
NAR group, n=18 and Winter NAR group, n=7) and compared the changes in nasal symptoms,
total nasal volume (TNV), and minimal cross-sectional area (MCA) measured by acoustic rhi-
nometry after CDA provocation in each group.
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was no significant difference in TNV or MCA changes after CDA provocation depending on
the type of rhinitis and season (p>0.05).

Conclusion When performing CDA provocation in AR patients in summer, the examiner
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Table 1. Demographic data of patients
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7](refrigerator, Duwon pneumatic Corp., Incheon, Korea)

Summer AR (n=17) Winter AR (n=15) Summer NAR (n=18) Winter NAR (n=7) p-value

Age 37.4+£14.0 31.1£14.7 46.9+14.5 39.4+8.2 0.04
Sex ratio (M:F) 11:6 9:6 7:11 3:4 NS
ARIA

Intermittent:Persistent 5:12 8:7 4:14 2:5 NS

Mild:Morderate-Severe 9:8 5:10 2:16 3:4 NS
Skin prick test

Dp >3+ 14 10 0

Df >3+ 12 11 0 N/A

Others >3+ 13 9 0

Values are presented as mean +standard deviation unless otherwise indicated. AR: allergic rhinitis, ARIA: Allergic Rhinitis and its
Impact on Asthma, NAR: non-allergic rhinitis, M: male, F: female, NS: not statistically significant, Dp: Dermatophagoides pteronys-
sinus, Df: Dermatophagoides farinae, Kruskal-Wallis test with Dunns Post test, N/A: not applicable
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Fig. 1. Machinery for performing cold dry air (CDA) provocation test. We used the air for the medical use in the hospital (A). The refrigera-
tor receives the air and generates a low-temperature air (temperature of about 0°C) (B). The filter and mist separator attached to the refrig-
erator filters dust and reduces the relative humidity of the air to less than 10%. The pressure regulator serves to regulate the air to be dis-
charged at a constant pressure (C). The patient inhaled the CDA into the nose through the mask. This mask was originally made for
continuous positive airway pressure treatment for obstructive sleep apnea, and we connected it to our CDA equipment to deliver CDA into

patients’ nose (D).
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Fig. 2. The severity of nasal symptoms according to seasons in patients with rhinitis. Nasal obstruction (A), rhinorrhea (B), sneezing (C),
and itching (D). Kruskal-Wallis and Mann-Whitney U tests. AR: allergic rhinitis, NAR: non-allergic rhinitis, VAS: visual analogue scale.
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Fig. 3. Change of nasal symptoms after cold dry air provocation tests. Nasal obstruction (A), rhinorrhea (B), sneezing (C), and itching (D).
Kruskal-Wallis and Mann-Whitney U tests. AR: allergic rhinitis, It: itching, NAR: non-allergic rhinitis, NO: nasal obstruction, R: rhinorrhea,

Sn: sneezing, VAS: visual analogue scale.
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Fig. 5. Change of acoustic parameters after cold dry air (CDA) provocation tests. Total nasal volume (A). Minimal cross-sectional area (B).
Kruskal-Wallis and Mann-Whitney U tests. AR: allergic rhinitis, NAR: non-allergic rhinitis, TNV: total nasal volume, MCA: minimal cross-

sectional area.
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