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The Diagnostic Value of Isocapnic Hyperventilation of Cold Air
in Adults with Suspected Asthma

Jae Hwa Cho, M.D., Jeong Seon Ryu, M.D., Ji Young Lee, M.D.,
Seung Min Kwak, M.D., Hong Lyeol Lee, M.D., Chul Ho Cho, M.D.

Department of Internal Medicine, College of Medicine, Inha University, Inchon, Korea

Background : Asthmatic patients frequently suffer cold-weather-associated respiratory symptoms. The sensi-
tivity, specificity, accuracy and diagnostic value of isocapnic hyperventilation of cold air(IHCA) using a
multistep method was investigated in patients suspected to have asthma.

Method : One hundred and 29 adult patients who had an THCA performed between july 1999 and December
2000, had an methacholine bronchoprovocation test because of a clinical suspicion of asthma.

Results : According to strict criteria, 50 were defined as asthmatics and 79 as symptomatic nonasthmatics.
There were no differences in age, sex and smoking state between the asthmatic and symptomatic nonasthmatic
groups. There was a significant decrease in the percentage reduction in the forced expiratory volume in 1 sec-
ond(FEV,) after the IHCA between the asthmatics(-10.0+6.8% ) and the symptomatic nonasthmatics(-2.3 +
2.5%). The factors associated with a reactivity to IHCA were FEV,/FVC, FEF,_»/FVC and FEV,(% of pre-
dicted). The accuracy was highest using a 7% fall in FEV, ; the sensitivity was 76% and the specificity 96%.
Conclusion : IHCA is a specific, although not a sensitive, test for diagnosing asthma in adult patients. Further-
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more, the diagnostic cut-off value of the different methods of IHCA need to be determined. (Tuberculosis and

Respiratory Diseases 2001, 51 : 232-239)

Key words : Bronchial asthma, Cold air challenge.
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Table 1. Basic characteristics of the asthmatics and symptomatic nonasthmatics.

Parameters Asthmatics (n=50) SNA (n=79)
Age (year)! 39417 42+13
Sex(Male/Female)' 34/45
Smoker' 13%
FEV, (% predicted)! 87.1+105 96.7+16.3
FVC (% predicted)? 94.7+10.9 99.3+12.3
FEF5-55/FVC? 0.69+0.29 0.91+0.30
FEV,/FVC! 77.6+6.7 82.8+7.0

Values are expressed mean and standard deviation.
SNA : symptomatic nonasthmatics; IHCA: isocapnic hyperventilation of cold air

': not significant, !: p<0.05
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Fig. 1. The falls in FEV, during isocapnic hyper-
ventilation of cold air in asthmatics(n=
50) and symptomatic nonasthmatics(n=
79). P value was less than 0.01 between
the these groups. Values were expressed
mean and standard deviation.
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Table 2. The sensitivity, specificity and accuracy of IHCA using various cutoff values.

Cutoff value Sensitivity (%)

(% fall in FEV,)

Specificity (% ) Accuracy (%)

4.0 85.2 85.3 85.3

5.0 79.6 89.3 85.3

6.0 79.6 92.0 86.8

7.0 75.9 96.0 87.6

8.0 68.5 96.0 84.5

9.0 51.9 96.0 77.5

10.0 42.6 98.7 75.2

11.0 29.6 100.0 70.5

12.0 18.5 100.0 65.9

13.0 16.7 100.0 65.1
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Fig. 2. Receiver operator curve for different cut-
off values(% fall in FEV,) of isocapnic
hyperventilation of cold air.
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during isocapnic hyperventilation of cold
air with log PCy(methacholine)(n=>53).
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thacholine causing a 20% fall in forced
expiratory volume in one second.
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