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OUTLINE 

1) Indications for PFTs

2) Quality Control/Normal 
Values 

3) Spirometry

4) Bronchodilator Response

5) Lung Volumes

6) Diffusion Capacity

7) FeNO

8) Methacholine Challenge

9) Flow Volume Loops 



INDICATIONS FOR PFTS 

Evaluation of symptoms

1) Dyspnea
2) Chronic cough
3) Wheezing
4) Exercise limitation 

Pre-operative assessment

Lung resection 

Prior to BMT

Evaluation of effects of exposure 
to dusts or chemicals at work

Occupations qualification 
(firefighting) 

VA disability payments

Response to 
therapy

Monitoring disease 
progression



SETTING THE 
STANDARDS

REFERENCE VALUES

2022

Yearly



The 5th and 95th percentile limits (−1.645 and +1.645 z-score) 
of the healthy population can be used to identify individuals 

with unusually low or high results. 



IMPLICATIONS OF RACE 
ADJUSTMENT IN LUNG-
FUNCTION EQUATIONS

The New England Journal of Medicine

June 13, 2024

J.A. Diaz et al. 



QUALITY CONTROL



SPIROMETRY AND 
BRONCHODILATOR RESPONSE



> 0.7 









SEVERITY OF IMPAIRMENT

ATS/ERS

GOLD



BRONCHODILATOR RESPONSE

FEV1 or FVC >10%

1. Asthma defined as reversible airflow obstruction

2. COPD defined by obstruction that persists after 
bronchodilator

3. Obstruction severity graded based on post-BD 
FEV1

1. Lack of BD response does not preclude BD therapy

2. Both asthma and COPD can have BD response

3. Present of BD response can change over time 



BRONCHODILATOR RESPONSE

FEV1 or FVC >10%

USEFUL 

1. Asthma defined as reversible airflow obstruction

2. COPD defined by obstruction that persists after 
bronchodilator

3. Obstruction severity graded based on post-BD 
FEV1

1. Lack of BD response does not preclude BD therapy

2. Both asthma and COPD can have BD response

3. Present of BD response can change over time 



BRONCHODILATOR RESPONSE

FEV1 or FVC >10%

USELESS 

1. Lack of BD response does not preclude BD therapy

2. Both asthma and COPD can have BD response

3. Presence of BD response can change over time 

4. BD response is not connected to meaningful clinical 
outcomes 

USEFUL

1. Asthma defined as reversible airflow obstruction

2. COPD defined by obstruction that persists after 
bronchodilator

3. Obstruction severity graded based on post-BD 
FEV1



2024



LUNG VOLUMES







An increase in RV or RV/TLC 
above the 95th percentile 

may indicate hyperinflation 
or air trapping due to the 

presence of airway 
obstruction

A reduction in TLC defines 
a restrictive ventilatory 

impairment and is 
characterized by a 

reduction in TLC below the 
LLN (5th percentile)



DIFFUSION 
CAPACITY

FOR CARBON 
MONOXIDE 

(DLCO) 



INCREASED DLCO 
Supine position
Pulmonary hemorrhage
Polycythemia
Increase pulmonary blood flow
 Exercise
 Hyperthermia
 Pregnancy
 Asthma
 Obesity
 Là R shunt
 Hyperthyroidism



DECREASED DLCO 

AND 
PULMONARY 

VASCULAR 
DISEASE 

https://www.alphanet.org/



FRACTIONAL EXHALED NITRIC 
OXIDE (FENO)



https://www.niox.com/en-us/feno-asthma/what-is-feno/

Type II inflammation 
Cytokines 
inhibited by 
Dupilumab



https://www.type2inflammation.com/respiratory/asthma/recognize

Biomarkers for asthma 

Allergic and eosinophilic phenotypes

Generally more steroid-responsive

Targets for biologic agents 
 Omalizumab – IgE (IgE)
 Mepolizumab – IL5 (eos)
 Benralizumab – IL 5Ra (eos)
 Dupilumab – IL4/13B (eos, steroid dependence)



FRACTIONAL EXHALED 
NITRIC OXIDE (FENO)

Identify type II inflammation

Guide biologic therapy

Guide inhaled corticosteroid therapy

Check adherence



METHACHOLINE CHALLENGE

AKA

BRONCHOPROVOCATION TESTING  



DIAGNOSING ASTHMA CAN BE DIFFICULT

Reversible obstruction 
with bronchodilator

Biomarkers – FeNO, eos, IgE

Suggestive clinical history – 
typical triggers, URIs that 

linger, relief with prednisone, 
audible wheezing, family 

history  

Unexplained dyspnea

Chronic cough 

Arguing with the cardiologist

https://www.southeasternlungcare.com/what-is-asthma

Occupational asthma 





Methacholine

Albuterol 



FLOW VOLUME LOOPS 



Inspiration 

Expiration 



FLOW VOLUME LOOPS OBSTRUCTION AND RESTRICTION 



Variable Extrathoracic
Obstruction

inspiration



Inducible Laryngeal Obstruction (ILO) 

Previously VCD  



Variable Intrathoracic
Obstruction

expiration



Tracheomalacia

Inspiration      Expiration  

https://www.sciencedirect.com/science/article/abs/pii/S1055858616000226



Fixed
Obstruction

or



Subglottic stenosis 



Doing PFTs? Get as 
much information as 

you can!

No downside to getting 
all of these on 

essentially everyone:

¡Spirometry pre and 
post bronchodilator

¡Lung Volumes 
¡DLCO 
¡FeNO



THANK YOU
Hayley Israel, MD, MHS

hisrael@salud.unm.edu




