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 Back Extrapolated Volume (BEV)
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 Sex at Birth

Parameter Male Female Difference

FVC 5.71 4.99 12.6%

FEV1 4.51 3.96 12.2%

FEV1/FVC 0.79 0.79 -
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 Equipment and Calibration

 Rapid Response Gas Analyzers (RGAs)

 Calibration

 Linearity Check
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 Breath-Hold Time (BHT) 

 Collection Time & Volume

 Acceptable and Repeatable

Perform another

Perform another

Perform another

Graham BL. [Vyaire Medical]. (2023, Sept. 8). Understanding 2017 ATS/ERS DLCO 

Quality Grading Making Sense Out of Alphabet Soup. 

https://www.youtube.com/watch?v=K8-8wpt9J4g  (Graham BL, 35:38)

https://www.youtube.com/watch?v=K8-8wpt9J4g
https://www.youtube.com/watch?v=K8-8wpt9J4g
https://www.youtube.com/watch?v=K8-8wpt9J4g
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 Isothermal Lung Model
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Stable baseline? 

Rises nearly 0.75L from start to shutter closing 

 

(shutter should not have been closed; should have restarted 

tidal breathing collection – possibly recalibration needed) OR
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Lung Volumes (MBW)

 Measurement Technique

 30-60 s of stable quiet tidal breathing

 Switch in close to FRC

 Continue tidal breathing

 Washout completed once the tracer gas reaches 1/40th of tracer gas 

 3 consecutive tidal breaths

 Then perform a Linked SVC maneuver 

 Repeat after doubling the wash time for wait time

1. Bhakta NR, McGowan A, Ramsey KA, et al. European Respiratory 

Society/American Thoracic Society technical statement: standardisation of the 

measurement of lung volumes, 2023 update. Eur Respir J 2023; 62: 2201519 [DOI: 

10.1183/13993003.01519-2022].
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1. Bhakta NR, McGowan A, 

Ramsey KA, et al. European 

Respiratory Society/American 

Thoracic Society technical 

statement: standardisation of 

the measurement of lung 

volumes, 2023 update. Eur 

Respir J 2023; 62: 2201519 

[DOI: 10.1183/13993003.01519-

2022].



Lung Volumes (He-Dilution)

 Measurement Technique

 30-60 s of stable quiet tidal breathing to determine a baseline FRC

 Switch in close to FRC

 Continue tidal breathing

 Helium (He) equilibration complete when change is < 0.02% for 30 s 

 Then perform a Linked SVC maneuver 

 Repeat after doubling the dilution time for wait time

1. Bhakta NR, McGowan A, Ramsey KA, et al. European Respiratory Society/American 

Thoracic Society technical statement: standardisation of the measurement of lung 

volumes, 2023 update. Eur Respir J 2023; 62: 2201519 [DOI: 10.1183/13993003.01519-

2022].



Lung Volumes (He-Dilution)

1. Bhakta NR, McGowan A, 

Ramsey KA, et al. European 

Respiratory Society/American 

Thoracic Society technical 

statement: standardisation of 

the measurement of lung 

volumes, 2023 update. Eur 

Respir J 2023; 62: 2201519 

[DOI: 10.1183/13993003.01519-

2022].



Lung Volumes (MBW & He-dilution)

1. Bhakta NR, McGowan A, Ramsey KA, et al. European Respiratory Society/American Thoracic Society technical statement: 

standardisation of the measurement of lung volumes, 2023 update. Eur Respir J 2023; 62: 2201519 [DOI: 10.1183/13993003.01519-2022].



BIO QCs

 “Healthy”

 Non-Smokers

 Consistency

 Weekly/Monthly

 Voluntary 



 Height

 Weight

 Grading Difference

 Medication Alerts

 Technique Challenges

 Rare episodes

Operator Comments
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z-scores

Spirometry Lung Volumes DLCO

Mild: >70% & <LLN
Moderate: 60-69% 

Moderate to Severe: 50-
59%

Severe: 35-49%
Very Severe: <35% 

(Spirometry can only suggest restriction)

Restriction
TLC: <80%

Decreased RV & FRC
Obstruction
TLC: >120%

Increased RV & FRC

Mild: >60% & <LLN

Moderate: 40-60%

Severe: 40%

z-score

Mild: -1.65 to -2.5

Moderate: -2.51 to -4.0

Severe: <-4.1

z-score
TLC, FRC, RV, RV/TLC 

+1.64

(Obstruction)

z-score

Mild: -1.65 to -2.5

Moderate: -2.51 to -4.0

Severe: <-4.1

Restrictive Patients

+1.64 FEV1/FVC (ratio)

w/decreased FVC and 
FEV1

Restrictive

TLC, FRC, RV

-1.64

Increased DLCO

+1.64 

Very Rare, 

(polycythemia)



Race Neutral
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Thank you and any Questions
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