July 18, 2012

Spirometry Interpretation (Caucasian – all ages)   

(Also used for Middle Eastern, Arabic, or Other)
FEF’s   (  FEV1/SVC  or  dilFEV1/dilFVC  used if ratio  <  FEV1/FVC  )
   (Hankinson, et. al. ARRD 1999;159:179-187)

FEV1/FVC (%)

If Predicted - Observed 

FEV1/FEV6 (%)

If Predicted - Observed 
Female

Male




Female

Male

Obstruction Present
9.794

9.678

Obstruction Present
8.800

8.968
FEV1 (Liters)

If Predicted - Observed 




If FEV1 % Predicted <

Female


Male



Female

Male


Mildly Decreased

Ht_cm2*2.213*10-5
Ht_cm2*2.491*10-5
Moderately Decreased







70

70

Mod to Severe Decrease







60

60

Severely Decreased







50

50

Very Severely Decreased







35

35

Midflow Obstruction (Hansen, et.al. Chest 2006;129:369-377)









(Only used if FVC normal)
FEV3/FVC (%)

If Predicted - Observed 

FEF25-75
 (L/min)
If Predicted - Observed 
(If age >= 20)

Female

Male



Female

     Male

Midflow obstruction
5.85

5.63



Ht_cm2*4.680*10-5   Ht_cm2*5.051*10-5
Forced Vital Capacity (Liters)
(If SVC>FVC then SVC used for restriction)






If Predicted - Observed 




If FVC % Predicted <

Female


Male



Female

Male


Mildly Decreased

Ht_cm2*2.617*10-5
Ht_cm2*2.947*10-5    
 OR
75

75

Moderately Decreased







60

60

Markedly Decreased







50

60     

`
Air Trapping on spirometry (Intermountain Thoracic Society; 1984; 23)
SVC / FVC

If SVC / FVC 





Female

Male








Air Trapping Present
1.10

1.10     

Bronchodilator Response 
(ATS Statement 1991,     ITS for FEF25-75, 1984)




Improved




Improvement suggested


If Post / Pre (




If Post / Pre (




Female
Male




Female
Male




FVC

1.12
1.12
AND > 200 ml increase

FEV1

1.12
1.12
AND > 200 ml increase

FEF25-75%






1.45
1.45

MVV (L/min)

 (Ages > 17 uses c.i. &  17 use %Predicted)    (Females: Lindall 1967,
Males: Kory 1961)



If Predicted - Observed 

If Observed < 

Female

Male

Female

Male





Decreased

21.0

47.7
AND
FEV1*40 *0.8
FEV1*40*0.8
Expiratory time < 6 seconds may underestimate obstruction
(Miller 1959)
Spirometry Interpretation (African-Americans all ages)
(Also used for East Asian, South Asian, Southeast Asian, or Pacific Islander)
FEF’s   (  FEV1/SVC  or  dilFEV1/dilFVC  used if ratio  <  FEV1/FVC  )    (Hankinson, et. al. ARRD 1999;159:179-187)

FEV1/FVC (%)

If Predicted - Observed 

FEV1/FEV6 (%)

If Predicted - Observed 



Female

Male




Female

Male

Obstruction Present
10.677

10.417

Obstruction Present
9.833

9.862

FEV1 (Liters)

If Predicted - Observed 




If FEV1 % Predicted <

Female


Male



Female

Male


Mildly Decreased

Ht_cm2*2.300*10-5
Ht_cm2*2.633*10-5
Moderately Decreased







70

70

Mod to Severe Decrease







60

60

Severely Decreased







50

50

Very Severely Decreased







35

35

Midflow Obstruction (Hansen, et.al. Chest 2006;129:369-377)









(Only used if FVC normal)
FEV3/FVC (%)

If Predicted - Observed 

FEF25-75
 (L/min)
If Predicted - Observed 
(If age >= 20)

Female

Male



Female

     Male

Midflow obstruction
5.70

4.96



Ht_cm2*5.192*10-5   Ht_cm2*5.642*10-5
Forced Vital Capacity (Liters)
(If SVC>FVC then SVC used for restriction)






If Predicted - Observed 




If FVC % Predicted <

Female


Male



Female

Male


Mildly Decreased

Ht_cm2*2.690*10-5
Ht_cm2*2.973*10-5    
 OR
75

75

Moderately Decreased







60

60

Markedly Decreased







50

60     

Air Trapping on spirometry (Intermountain Thoracic Society; 1984; 23)
SVC / FVC

If SVC / FVC 





Female

Male








Air Trapping Present
1.10

1.10     

Bronchodilator Response 
(ATS Statement 1991,     ITS for FEF25-75, 1984)




Improved




Improvement suggested


If Post / Pre (




If Post / Pre (




Female
Male




Female
Male




FVC

1.12
1.12
AND > 200 ml increase

FEV1

1.12
1.12
AND > 200 ml increase

FEF25-75%






1.45
1.45

MVV
(L/min)
 (Ages > 17 uses c.i. &  17 use %Predicted)    (Females: Lindall 1967,
Males: Kory 1961)



If Predicted - Observed 

If Observed < 

Female

Male

Female

Male





Decreased

21.0

47.7
AND
FEV1*40 *0.8
FEV1*40*0.8
Expiratory time < 6 seconds may underestimate obstruction
(Miller 1959)
Spirometry Interpretation (Hispanic-American - all ages)

FEF’s   (  FEV1/SVC  or  dilFEV1/dilFVC  used if ratio  <  FEV1/FVC  )   (Hankinson, et. al. ARRD 1999;159:179-187)

FEV1/FVC (%)

If Predicted - Observed 

FEV1/FEV6 (%)

If Predicted - Observed 
Female

Male




Female

Male

Obstruction Present
9.316

9.099

Obstruction Present
8.630

8.578
FEV1 (Liters)

If Predicted - Observed 




If FEV1 % Predicted <

Female


Male



Female

Male


Mildly Decreased

Ht_cm2*2.264*10-5
Ht_cm2*2.434*10-5
Moderately Decreased







70

70

Mod to Severe Decrease







60

60

Severely Decreased







50

50

Very Severely Decreased







35

35

Midflow Obstruction (Hansen, et.al. Chest 2006;129:369-377)









(Only used if FVC normal)
FEV3/FVC (%)

If Predicted - Observed 

FEF25-75
 (L/min)
If Predicted - Observed 
(If age >= 20)

Female

Male



Female

     Male

Midflow obstruction
4.96

4.44



Ht_cm2*5.016*10-5   Ht_cm2*5.453*10-5
Forced Vital Capacity (Liters)
(If SVC>FVC then SVC used for restriction)






If Predicted - Observed 




If FVC % Predicted <

Female


Male



Female

Male


Mildly Decreased

Ht_cm2*2.676*10-5
Ht_cm2*2.876*10-5    
 OR
75

75

Moderately Decreased







60

60

Markedly Decreased







50

60     

Air Trapping on spirometry (Intermountain Thoracic Society; 1984; 23)
SVC / FVC

If SVC / FVC 





Female

Male








Air Trapping Present
1.10

1.10     

Bronchodilator Response 
(ATS Statement 1991,     ITS for FEF25-75, 1984)




Improved




Improvement suggested


If Post / Pre (




If Post / Pre (




Female
Male




Female
Male




FVC

1.12
1.12
AND > 200 ml increase

FEV1

1.12
1.12
AND > 200 ml increase

FEF25-75%






1.45
1.45

MVV
(L/min)
 (Ages > 17 uses c.i. &  17 use %Predicted)    (Females: Lindall 1967,
Males: Kory 1961)



If Predicted - Observed 

If Observed < 

Female

Male

Female

Male





Decreased

21.0

47.7
AND
FEV1*40 *0.8
FEV1*40*0.8
Expiratory time < 6 seconds may underestimate obstruction
(Miller 1959)

Volume and DLCO for Caucasian & Hispanic > 17 years old

(Also used for Middle Eastern, Arabic, or Other)

Total Lung Capacity (Liters)




(ITS Second Edition 1984)





If Observed - Predicted



Female

Male

Hyperinflation

1.08

1.61
If Predicted - Observed 


If TLC % Predicted >

Female

Male


Female

Male




Mildly Decreased

1.08

1.61   

Moderately Decreased





60

60     

Markedly Decreased





50

50     

Residual Volume (Liters)





(ITS Second Edition 1984)





If Observed - Predicted 



Female

Male

Hyperinflation or

0.78

0.76
Air Trapping




If Predicted - Observed



Female

Male

Reduced


0.78

0.76
RV / TLC ratio (%)   



  


(ITS Second Edition 1984)




If Obs. RV/TLC - Pred RV/TLC 



Female

Male


Air Trapping

11.0

8.8
Diffusing Capacity (mL/mmHg/min)




(Miller,  et. al. )





If Observed - Predicted 



Female

Male

Increased

6.50

7.99


If Predicted - Observed 


If DLCO % Predicted <

Female

Male


Female

Male




Mildly Decreased

  6.50

7.99
Moderately Decreased
 




60

60

Markedly Decreased
  




45

45     

Diffusing Capacity / Alveolar Volume  (mL/mmHg/min/L)

(Miller,  et. al. )





If Predicted - Observed 
Female

Male

Reduced


1.32

1.20

(Clausen 1984)
Airway Resistance

Conductance

Specific Conductance



(cmH2O/L/sec)

(L/sec/cmH2O)
(L/sec/cmH2O)
.

If Observed >


If Observed <

If Observed <



Female
Male


Female
Male

Female
Male



Increased
2.50
2.50
     Decreased
0.400
0.400

0.112
0.112

Volume & DLCO for African American > 17 years old

(Also used for East Asian, South Asian, Southeast Asian, or Pacific Islander)
Total Lung Capacity (Liters)


(ITS Second Edition 1984 – ATS Race adjusted x 0.88)




If Observed - Predicted



Female

Male

Hyperinflation

1.08*0.88
1.61*0.88

If Predicted - Observed 


If TLC % Predicted >

Female

Male


Female

Male




Mildly Decreased

1.08*0.88
1.61*0.88
Moderately Decreased





60

60     

Markedly Decreased





50

50     

Residual Volume (Liters)



(ITS Second Edition 1984 - ATS Race adjusted x 0.93)




If Observed - Predicted 



Female

Male

Hyperinflation or

0.78*0.93
0.76*0.93

Air Trapping




If Predicted - Observed



Female

Male

Reduced


0.78*0.93
0.76*0.93

RV / TLC ratio (%)  



  
(ITS Second Edition 1984 - ATS Race adjusted x 1.05)




If Obs. RV/TLC - Pred RV/TLC 



Female

Male



Air Trapping

11.0*1.05
8.8*1.05

Diffusing Capacity (mL/mmHg/min)


(Miller,  et. al. – ATS Race Adjusted x .93)




If Observed - Predicted 



Female

Male


Increased

6.50*0.93
7.99*0.93



If Predicted - Observed 


If DLCO % Predicted <

Female

Male


Female

Male




Mildly Decreased

  6.50*0.93
7.99*0.93

Moderately Decreased
 




60

60

Markedly Decreased
  




45

45     

Diffusing Capacity / Alveolar Volume (mL/mmHg/min/L)  (Miller,  et. al. – ATS Race Adjusted x 1.05




If Predicted - Observed 
Female

Male


Reduced


1.32*1.05
1.20*1.05

 (Clausen 1984)
Airway Resistance

Conductance

Specific Conductance




(cmH2O/L/sec)

(L/sec/cmH2O)
(L/sec/cmH2O)

.

If Observed >


If Observed <

If Observed <



Female
Male


Female
Male

Female
Male



Increased
2.50
2.50
     Decreased
0.400
0.400

0.112
0.112

 Pediatric Volume & DLCO - All Races and Ages < 18

Total Lung Capacity (Liters)





(Polgar 1971)





If Observed - Predicted 


If TLC % Predicted >



Female

Male


Female

Male




Hyperinflation






125

125    

If Predicted - Observed


If TLC % Predicted >

Female

Male


Female

Male




Mildly Decreased






75

75     

Moderately Decreased





60

60     

Markedly Decreased





50

50     

Residual Volume (Liters)






(Polgar 1971)





If Observed - Predicted 


If RV% Predicted  >



Female

Male


Female

Male



Hyperinflation or




    

140

140

Air Trapping




If Predicted - Observed


If RV% Predicted  <



Female

Male


Female

Male



Reduced







60

60

RV / TLC ratio (%)  



  



(Polgar 1971)





If Obs. RV/TLC - Pred RV/TLC 

If RV/TLC % Predicted 



Female

Male


Female

Male


Air Trapping




     

130

130    

Diffusing Capacity (mL/mmHg/min)




(Polgar 1971 )





If Observed - Predicted 


If Observed /Predicted % >



Female

Male


Female

Male




Increased






125

125 



If Predicted - Observed 


If Observed / Predicted % <

Female

Male


Female

Male




Mildly Decreased

 




75

75

Moderately Decreased
 




60

60

Markedly Decreased





45

45     

Diffusing Capacity / Alveolar Volume (mL/mmHg/min/L)






(Polgar 1971 Calculated from Pred DLCO / Pred TLC - Dead space)




If Predicted - Observed 


If DL/VA % Predicted <

Female

Male


Female

Male




Reduced







70

70

Arterial Blood Gases (Crapo, et. al. AJRCM 1999;160:1525-1531)
If sex = MALE enter 1

If sex = FEMALE enter 0

Htcm=2.54*HEIGHTin

Wtkg=WEIGHTlb/2.2

Predicted PaO2 = (0.1834 * barometric Pressure) - 31.453 - (0.2452 * age)

Lower 95 % Confidence Interval  = Predicted PaO2 - (1.96 * 5.539))

Predicted PaCO2 = 7.916 + (1.162 * sex) + (0.0385 * barometric pressure)

95% Confidence Interval for PaCO2 = +/- (1.96 * 2.728)

Predicted PH = 7.522 - (0.0063 * sex) - (0.000127 * barometric pressure)

95% Confidence Interval for pH   = +/- (1.96 * 0.019)

Best Predicted AaDO2 = 33.365 + (0.1996 * age) - (0.2008 * Htcm) + (0.1906 * Wtkg)

 - (0.0190 * barometric pressure)

Upper limit of 95% Confidence Interval = predicted AaDO2 + (1.96 * 5.058))

Simple Predicted AaDO2 = 11.799 + (0.2344 * age) – (0.0200 * barometric pressure)

Upper limit of 95% Confidence Interval = predicted AaDO2 + (1.96 * 5.364))

Predicted O2sat = 89.421 - (0.0362 * age) - (0.0159 * Wtkg) + (0.0128 * barometric pressure)

Lower limit of normal predicted O2sat = predicted O2sat - (1.96 * .851))

Predicted Hb = 15.68 + (1.8685 * sex) - (0.0045 * barometric pressure)
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