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Role of Bronchodilator Reversibility Testing in Differentiating
Asthma From COPD

Yeon-Mok Oh, M.D., Chae Man Lim, M.D., Tae Sun Shim, M.D., Younsuck Koh, M.D., Woo Sung Kim, M.D.,
Dong-Soon Kim, MD., Won Dong Kim, MD., Se Kyu Kim, MD.', Jee Hong Yoo, MD2 Sang Do Lee, MD.,

Department of Internal Medicine, Asan Medical Center, University of Ulsan College of Medicine, Department of Internal Medicine,
Yonsei University College of Medicine, ZDepartment of Internal Medicine, School of Medicine, Kyung Hee University, Seoul, Korea

Background : Although bronchodilator reversibility testing is widely performed to diagnose asthma or COPD,
there is debate upon its usefulness and methods to differentiate asthma from COPD. The purpose of this study
is to elucidate the role of bronchodilator reversibility testing in differentiating asthma from COPD and to confirm
which method is better at evaluating bronchodilator reversibility.

Methods : 26 asthma patients and 31 COPD patients were reviewed retrospectively. Spirometry was performed
before and after bronchodilator inhalation to get FEV;, FVC. To evaluate bronchodilator reversibility, the increase
in FEV; or FVC was expressed as three methods, ‘percentage of the baseline value’, ‘percentage of the predicted
value’, or ‘absolute value’. Area under the ROC curve was measured to compare the three methods. In addition,
the criteria of American Thoracic Society (ATS) for bronchodilator reversibility were compared to those of
European Respiratory Society (ERS).

Results : 1. In differentiating asthma from COPD, ‘percentage of the predicted value’, or ‘absolute value’ method
was useful but ‘percentage of the baseline value’ was not. However, the ability to differentiate was weak because
areas under the ROC curves by all methods were less than 0.75. 2. The criteria of ERS were superior to those
of ATS for bronchodilator reversibility to differentiate asthma from COPD because likelihood ratio (LR) of a
positive test by ERS criteria was greater than ATS criteria and because LR of a negative test by ERS criteria
was less than ATS criteria.

Conclusion : In differentiating asthma from COPD, bronchodilator reversibility testing has a weak role and
should be considered as an adjunctive test. (Tuberc Respir Dis 2004 57:419-424)
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Table 1. Characteristics of the subjects

Asthma COPD P-value
Number 26 31 -
Age (years) 64+9 63+8 0.08
Sex (fermale/male) 13/13 2/29 <0.001
Smoking history (%) 39 97 <0001
FEV: % predicted 60+14 46+18 0.003
FVC % predicted 84+13 79+19 0.31
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Table 2. Bronchodilator reversibility of the subjects suffered from asthma and COPD

Asthma COPD P-value
A FEV; % baseline 18+14 12+10 0.07
A FEVy % predicted 11+8 515 0.002
A FEV; absolute (L) 0224017 0.1240.11 0.009
A FVC % baseline 13+10 8+11 0.07
A FVC % predicted 10+8 516 0.02
A FVC absolute (L) 0311024 0.1810.20 04
Abbreviations:

A FEV: % baseline = increase in FEV: expressed as percentage of the baseline value

A FEVy % predicted =
A FEV; absolute = increase in FEV; expressed as absolute value

increase in FEV; expressed as percentage of the predicted value
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A JFEV B. 4VC
Sensitivity Sensitivity
1 1
05{ |77 0.5
0 0.5 1 0 0.5 1
1 Specificity 1 Specificity
AFEV1 absolute - AFVC absolute
AUC=0.70, P=0.009 AUC=0.66, P=0.04
AFEV1 % predicted AFVC % predicted
AUC=0.74, P=0.002 AUC=0.68, P=0.02
AFEV1 % baselinRe AFVC % baseline
""""""""" AUC=0.64, P=0.07 AUC=0.64, P=0.07

Figure 1. ROC  curves of  bronchodilator  reversibility — for  differentiating  asthma  from  COPD.  Although
bronchodilator ~ reversibility — expressed  as  absolute  values (FEV; in A o FVC in B o % predicted
showed statistical  significance, areas under curves (AUC) by al methods were less than 075  which
indicates  that  bronchodilator  reversibility has a weak abiity in dfferentiaing asthrma  from  COPD.
P-values were calculated assuming that null hypotheses are AUC0.5.

Table 3 Accuracy of bronchodilator reversbility testing to differentiate asthma from  COPD using criteria
of American Thoracic Society (ATS) and European Respiratory Society (ERS)

Criteria Sensitivity Specificity Likelihood ratio of a positive test Likelihood ratio of a negative test

ATS 073 048 14 056

ERS 062 0.74 24 052
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