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Abstract

Airway reversibility test (or bronchodilatation test) is performed routinely in the 

diagnosis of obstructive lung diseases. The results of this test may be helpful in the 

diagnosis and differential diagnosis of asthma and chronic obstructive pulmonary 

disease (COPD), but sometimes bring confusion. Unfortunately, the nomenclature 

used for test result is not uniform, which also leads to confusion. Next the reader 

will fi nd an attempt to order the state of affairs and the introduction of a uniform 

nomenclature, which would be consistent with the logic and allow for unambiguous 

classifi cation of reversibility test results to facilitate future decisions based on the 

differential diagnosis.
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reversible/rívr·sә·bәl/adj › able to be changed to the opposite 
direction, order, position, or state: a reversible condition

According to recommendations of ATS/ERS, airway obstruction is defi ned if 
the value of FEV

1
/FVC index is below the lower limit of normal (1). A com-

monly used simple criterion of airway obstruction is the FEV
1
/FVC ratio of 

0.70, which is recommended by practical guidelines to simplify the diagnosis 
of COPD, although it raises concerns of “overdiagnosis” (2,3).

Variability of lung function measurements is either spontaneous or in 
response to bronchodilators, occurring in both healthy persons and those 
with lung disease (4–7). In clinical practice bronchodilators (usually beta

2
ago-

nists) are used between two lung function measurements resulting in a pre- 
and post-bronchodilator measurement. “Signifi cant” improvement (positive 
bronchodilatation test) is defi ned as an increase in the FEV

1
 or FVC of more 

than 200 mL and 12% predicted (8,9); however, another methods of assess-
ment (200 mL and 12% of baseline) are also mentioned and may be used (1). 

Bronchodilators may result in a greater improvement in the FEV
1
 than 

the FVC, which increases the FEV
1
/FVC ratio. It is worth noting that the 

magnitude of change in FEV
1
/FVC ratio is not considered in reversibility 

test assessment. Th e FEV
1
/FVC ratio can, paradoxically, decrease when the 

increase in the FVC is greater than the increase (or decrease) in the FEV
1
. 

Th is fi nding of “inverse”-reversibility, where a person develops obstruction 
after the administration of a bronchodilator, has been seen in a small propor-
tion of subjects in population-based studies (10,11).

Th us, when using both the defi nition of obstruction (FEV
1
/FVC<LLN) 

and signifi cant improvement after BD (>200mL, >12%), there are possible 
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4 scenarios in patients who are obstructed prior to the 
administration of a bronchodilator (Table 1):

1. Substantial improvement in FEV
1
 or FVC and 

the normalization of the FEV
1
/FVC ratio  (posi-

tive bronchodilatation test with reversible airway 
obstruction).

2. Substantial improvement in FEV
1
 or FVC, but the 

value FEV
1
/FVC is still abnormal (positive broncho-

dilatation test but irreversible airway obstruction).
3. Th e improvement FEV

1
 and FVC after broncho-

dilator did not reach the threshold (200 mL or 
12%pred.), but the normalization of the FEV

1
/FVC 

ratio occurred (negative bronchodilatation test with 
reversible airway obstruction).

4. Th e improvement FEV1 and FVC after bronchodi-
lator did not reach the threshold (200 mL or 12%), 
and the value FEV

1
/FVC is still abnormal(negative 

bronchodilatation test with irreversible airway 
obstruction).

Th e challenge is that “reversibility testing” using 
thresholds of the FEV

1
/FVC may fi nd “reversibility” in 

the presence of very small changes in the component 
measurements (i.e., a person’s FEV

1
/FVC can improve 

from 0.69 to 0.70 with a minor change in their FVC). 
Using the classifi cation noted above, categories 1 and 3 
(as noted above) would be “reversible,” whereas category 
2 demonstrates signifi cant improvement (positive bron-
chodilatation), yet remains obstructed.

Reversibility testing is performed in the diagnosis 
of obstructive diseases like asthma and COPD. Results 
of this test can be helpful in defi ning factors increasing 
or decreasing probability of disease. Unfortunately, the 
practical nomenclature in relation to the result of this 
test is not standardized, which leads to misunderstand-
ings. 

For example, we fi nd in the literature the term “not 
fully reversible airway obstruction” or equivalents 
like: “partially reversible obstruction” and “poorly 
reversible obstruction” (10,12). We might assume 
that in most cases this term describes irreversible 
airway obstruction (post-BD FEV

1
/FVC<LLN) with 

or without a signifi cant improvement in FEV
1
 or FVC 

after bronchodilators. Th is feature is characteristic 
and frequently observed in COPD, however it can 
appear also in the bronchial asthma (categories 2 and 

4) (13,14). Reversible airway obstruction (post-BD 
FEV

1
/FVC>LLN) is described in the literature as “fully 

reversible obstruction” with the normalization of FEV
1
/

FVC ratio (categories 1 and 3), excluding a diagnosis 
of COPD. Th is category suggests asthma (category 
1), and does not exclude asthma if the improvement 
is insignifi cant (category 3) (14). In summary, every 
potential scenario is possible in asthma, but only cat-
egories 2 and 4 are found in COPD. 

Th us, we propose that future clinical and research 
reporting of response to a bronchodilator be better 
standardized and include both components of the pres-
ence or absence of “reversibility” and the presence or 
absence of “bronchodilator responsiveness.” We believe 
this would be a better means of conveying important 
information than the currently used “not fully revers-
ible” and other similarly confusing terms. 
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of parameter after BD.
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 Reversibile Airway Obstruction or Only Bronchodilatation? 215

www.copdjournal.com

 3. Miller MR, Quanjer PH, Swanney MP, Ruppel G, Enright PL. 
Interpreting lung function data using 80% predicted and fi xed 
thresholds misclassifi es more than 20% of patients. Chest 
2011;139(1):52–59.

 4. Watanabe S, Renzetti AD, Jr., Begin R, et al. Airway 
responsiveness to a bronchodilator aerosol. I. Normal human 
subjects. Am Rev Respir Dis 1974; 109(5):530–7.

 5. Lorber DB, Kaltenborn W, Burrows B. Responses to 
isoproterenol in a general population sample. Am Rev Respir 
Dis 1978; 118(5):855–61.

 6. Dales RE, Spitzer WO, Tousignant P, et al. Clinical interpreta-
tion of airway response to a bronchodilator. Epidemiologic 
considerations. Am Rev Respir Dis 1988; 138(2):317–20.

 7. Kainu A, Lindqvist A, Sarna S, et al. FEV
1 

response to 
bronchodila-tion in an adult urban population. Chest 2008; 
134(2):387–93.

 8. European Respiratory Society. Standardized lung function 
testing. Offi  cial statement of the European Respiratory Society 
[see comments]. Eur Respir J Suppl 1993; 16:1–100.

 9. Levy ML, Quanjer PH, Booker R, et al. Diagnostic spirometry in 
primary care: Proposed standards for general practice compliant 

with American Th oracic Society and European Respiratory Society 
recommendations: a General Practice Airways Group (GPIAG)1 
document, in association with the Association for Respiratory 
Technology & Physiology (ARTP)2 and Education for Health3 
1 www.gpiag.org 2 www.artp.org 3 www.educationforhealth.org.
uk. Prim Care Respir J 2009; 18(3):130–47.

 10. Prentice HA, Mannino DM, Caldwell GG, et al. Signifi cant 
bronchodilator responsiveness and “reversibility” in a 
population sample. COPD 2010; 7(5):323–30.

 11. Johannessen A, Omenaas ER, Bakke PS, et al. Implications of 
reversibility testing on prevalence and risk factors for chronic 
obstructive pulmonary disease: A community study. Th orax 
2005; 60(10):842–7.

 12. GOLD. Global strategy for the diagnosis, management, and 
prevention of chronic obstructive pulmonary disease (revised 
2011). full text: http://www.goldcopd.com. 2011.

 13. Tashkin DP, Celli B, Decramer M, et al. Bronchodilator 
responsiveness in patients with COPD. Eur Respir J 2008; 
31(4):742–50.

 14. Global Strategy for Asthma Management and Prevention 2010 
(update); full text: http://www.ginasthma.com, 2010.


