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New Spirometry Interpretation Algorithm 
l d l fDeveloped to Minimize Disease Misclassification

• Spirometry: Describes the relationshipSpirometry: Describes the relationship 
between FLOW and VOLUME during a forced 
expiratory maneouverexpiratory maneouver
– Appropriate technique is critical to promote 
meaningful interpretation of resultsmeaningful interpretation of results

www.thoracic.org/section/publication/statements



FLOW / VOLUME

↓↓

FEV * / FVC*FEV1  / FVC

* Actual values measured



• FEV1 = forced expiratory volume in one second
• Volume linked to time = measure of flow

• FVC = forced vital capacity = volume



Spirometric Diagnosis of Asthma p g
and COPD

• FEV1 Asthma1

• FVC
• FEV1/FVC  COPD

*COPD = Chronic Obstructive Pulmonary Disease



Spirometric Diagnosis of AsthmaSpirometric Diagnosis of Asthma

• FEV1 increase of 12% and 200 mL aboveFEV1 increase of 12% and 200 mL above 
baseline after bronchodilator challenge

FEV1 Post – FEV1 Pre

FEV1 Pre

CMAJ 1999: 161: 51‐61



Spirometric Diagnosis of COPDSpirometric Diagnosis of COPD

• Post‐bronchodilator FEV1/FVC < 0.70 or below LLNPost bronchodilator FEV1/FVC < 0.70 or below LLN
• Changes in FEV1 post‐bronchodilator not 
consideredconsidered

*LLN = lower limit of normal
O’Donnell DE et al Can Resp J 2003: 10(4):183‐85O Donnell DE et al. Can Resp J 2003: 10(4):183 85.



FEV1 / FVCFEV1 / FVC

• Pure obstruction =↓ FEV1/FVC but FVC normal:Pure obstruction = ↓ FEV1/FVC but FVC normal: 
often normal in Asthma

• Restriction = Normal FEV /FVC but both FEV and• Restriction = Normal FEV1/FVC but both FEV1 and 
FVC reduced

C bi d b i / i i /h i fl i• Combined obstruction/restriction/hyperinflation = 
↓ FEV1/FVC plus ↓ FVC



Reversibility of Airflow ObstructionReversibility of Airflow Obstruction

• AsthmaAsthma
• FEV1 improving 12% and 200 mL with bronchodilator

• FEV often normalizes with bronchodilation• FEV1 often normalizes with bronchodilation

• FEV1/FVC may remain below 0.70 or LLN with 
bronchodilatorbronchodilator



Reversibility of Airflow ObstructionReversibility of Airflow Obstruction

• COPDCOPD
– FEV1 may improve 12% and 200 mL with 
bronchodilatorbronchodilator

– FEV1/FVC remains below 0.70 or LLN with 
bronchodilationbronchodilation



Spirometric overlap between Asthma 
dand COPD

Asthma COPDAsthma COPD

FEV * N l/R d d N l/R d dFEV1* Normal/Reduced Normal/Reduced

FEV1/FVC* Normal/Reduced Reduced

* Post‐bronchodilator
/Pre‐bronchodilator FEV1/FVC often normal in Asthma



Spirometric Overlap between Asthma 
dand COPD

• Changes in Post‐bronchodilator FEV1 are notChanges in Post bronchodilator FEV1 are not 
useful for differentiating asthma from COPD

• A NORMAL FEV /FVC (> 0 70 or LLN) rules out• A NORMAL FEV1/FVC (> 0.70 or LLN) rules out 
a spirometric diagnosis of COPD



Post: Post-Bronchodilator :  ------------------ Pre: Pre-Bronchodilator:  

PRE POST % Change

Best % Pred Best % Pred
FVC 3 62 81 4 26 96 18FVC 3.62 81 4.26 96 18
FEV1 2.21 62 2.77 78 25

FEV1/FVC 61.2 65.0



Post: Post-Bronchodilator :  ------------------ Pre: Pre-Bronchodilator:  

PRE POST % Change

Best % Pred Best % Pred
FVC 3 42 74 3 82 83 12FVC 3.42 74 3.82 83 12
FEV1 1.91 52 2.13 58 12

FEV1/FVC 55.8 55.8



Post: Post-Bronchodilator :  ------------------ Pre: Pre-Bronchodilator:  

PRE POST % Change

Best % Pred Best % Pred
FVC 3 06 75 3 35 82 10FVC 3.06 75 3.35 82 10
FEV1 1.90 60 2.18 69 15

FEV1/FVC 62.2 65.1



Post: Post-Bronchodilator :  ------------------ Pre: Pre-Bronchodilator:  

PRE POST % Change

Best % Pred Best % Pred
FVC 2 69 74 3 63 99 35FVC 2.69 74 3.63 99 35
FEV1 1.44 49 1.86 64 29

FEV1/FVC 53.6 51.4



Post: Post-Bronchodilator :  ------------------ Pre: Pre-Bronchodilator:  

PRE POST % Change

Best % Pred Best % Pred
FVC 2 84 73 3 50 90 23FVC 2.84 73 3.50 90 23
FEV1 2.20 70 2.64 84 20

FEV1/FVC 77.4 75.4



Post: Post-Bronchodilator :  ------------------ Pre: Pre-Bronchodilator:  

PRE POST % Change

Best % Pred Best % Pred
FVC 4 83 99 4 93 101 2FVC 4.83 99 4.93 101 2
FEV1 3.32 82 3.70 92 12

FEV1/FVC 68.6 75.1



Post: Post-Bronchodilator :  ------------------ Pre: Pre-Bronchodilator:  

PRE POST % Change

Best % Pred Best % Pred
FVC 5 75 108 6 05 114 5FVC 5.75 108 6.05 114 5
FEV1 4.03 92 4.78 109 19

FEV1/FVC 70.2 79.0



Post: Post-Bronchodilator :  ------------------ Pre: Pre-Bronchodilator:  

PRE POST % Change

Best % Pred Best % Pred
FVC 3 26 90 3 74 104 15FVC 3.26 90 3.74 104 15
FEV1 1.80 61 2.17 73 20

FEV1/FVC 55.4 58.0



Post: Post-Bronchodilator :  ------------------ Pre: Pre-Bronchodilator:  

PRE POST % Change

Best % Pred Best % Pred
FVC 5 02 102 4 84 98 ‐ 3FVC 5.02 102 4.84 98 3
FEV1 3.33 82 3.84 94 15

FEV1/FVC 66.4 79.3






