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= Abstract =
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 broncheprovocation test because of a clinical suspicion of asthma.

Results : According to strict criteria, 50 were defined as asthmatics and 79 as symptomatic nonasthmatios.
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 THCA between the asthmatics(~10,0::6.8% ) and the symptomatic nonasthmatics(-2.3 =
25%). The factors associated with a reactivity to [HCA were FEV,/FVC, FEFy_»/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 : THCA 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 ITHCA need‘ to be determined. (Tuberculosis and

Respiratory Diseases 2001, 51 : 232-239)

Key words : Bronchial asthma, Cold air challenge.
M B

SEAE Z37] 33 F (isocapnic hyperventilation
of cold air, ]38} THCA)£ 1980dd) & 7|8 A
o] FEAALR ANE olF &5 AU AWy 2
£ 71deR, st el Ao s AztE
At ek THCAC tfst 7l &ukge ¢
ol e vhE Akl f8Ado] BEelA ¥t
=3

7132 M WAl THCA 9 R7Z%s} Bolxl
AgRlolAY A4 BAE fde s o A7E 59
BREHAT L ey lgelA] FAlgle] uishe
o$- =80 2] B 3 28 s
v EEUMA Ses sk A9t Eai.
s FAES Wes ¢ A7 BX
Bow TSl Bolng ZAR ZA$= FHul,
HCAE 2 o] o7 Rislslx] ¥sky 2 &
ol e 43 AT FHE AHE3AL oy A 3
FFUE AR S B daeid 234 de
WHE AMERIh

ol £ AoMe ol TEA 137) B3 EH
& ol &afe] Aol ojil== A tidez THCA
o] Zgkd 9% g Kok & dolrurl gl

]

o

rir

N,
ok o
o

(%3
uz.

o

o

n\l

chat o iy
1.t A

£ d7e 19993 79%E 20009 129744 714,
BF2Y Foz o] Alslo) dskystu 34y
2 5.87) W) e 4L oz s w
Sol ARG B A Fo) HBBEA, e

2 ZlRA R T SR 28] REE B
ERPETERELECEE 2 A0 PREE 2
53] 7]20] Slstel Aol FE WL,

Weg % 1429 Z FEV,o] ‘15 L ujuo]#},
HCAE 71&5 02 Agax R}, 149 o7
oA ATE T FYL BANPEREAE B2
U, THCAZA} 6417 Qo] §Y& E= A4 web
2 A4A1S 243 1392 ASekn 12098 thgo
2 st

24 9

1) tERE2] 71X FaEA

Chai 59] 9o 2 oe}lEag 0.0625 mg/mlHE
2052 Fsle) 25 mg/mle) F=7A 47 §4)
g 5% ¥ #H¥g FgsiUrt. FEV, 0] 7]xA] &
T} 20% 013 gAY v BTk 0% F
ArE FasiiY. 713A] #RIFL FEV,0] 20%
7o 55 PCroZ EAIBIGT

2) SEM T uE %
AA A G HEEGAFE AU HEAEA
£ AN A= piE FEFAAIZHE arelEld A
galich. [HCA Agd Fol= 33 o4 A4 &
71 7184 S48 213313l 1085DX system(Med-
ical Graphics Corporaation, MN, USA)& o]-&3}
of HB8%e 243 dadrls Y Erich Jae-
gerAle] Jaeger RHES 29g Alg3l] AJ3)slsd
i, §7] *Es -156C Je2 24T T
3EFE S8 7ol olusiRtAE BX #A81E|
0.058 F& 7172 T3l FUh F9d I
o] o9& 5, 15, 30, 60 L/min 18]3 Ftf 42} 87]

— 233 —



— J. H. Cho, et al —

Table 1. Basic characteristics of the asthmatics and symptomatic nonasthmatics.

Parameters Asthmatics (n=50) SNA (n=79)
Age (year)! 39+17 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
FEF-5/FVC! 0.69+0.29 0.91+0.30
FEV,/FVC1 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, 1. 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
(% fall in FEV,)

Sensitivity (%)

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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