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Evaluation of symptoms

|) Dyspnea

2) Chronic cough

3) Wheezing

4) Exercise limitation

Pre-operative assessment Evaluation of effects of exposure
to dusts or chemicals at work
Lung resection
Occupations qualification
Prior to BMT (firefighting)

VA disability payments

INDICATIONS FOR PFTS

Response to
therapy

Monitoring disease
progression
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Reference Equation
B GLI-2012 (race-based)
B GLI.Global (race-neutral)

A Obstructive Ventilatory Impairment (low FEV,:FVC)

]-28% (95% CI, -40to -16)
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B Nonobstructive Ventilatory Impairment (low FEV, or FVC
with preserved FEV:FVC)
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- Moderate-to-Severe COPD (GOLD grade =2)
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IMPLICATIONS OF RACE
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FUNCTION EQUATIONS
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QUALITY CONTROL

e Review age, gender, smoking status, BMI, indication, flow-volume curves
e (Quality control

— Three acceptable maneuvers with repeatable values: Two highest values of FVC
and FEV; should be within 150mL (100mL if FVC £ 1L)

- Good start (back extrapolation < 5% of FVC or 150 mL)
— No cough or artifact in initial expiratory loop
— Post-expiratory flow should be > 6 seconds or 1 second plateau



SPIROMETRY AND
BRONCHODILATOR RESPONSE



GLOBAL INITIATIVE
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SEVERITY OF IMPAIRMENT

A three-level system to assess the severity of lung function impairment using z-score values should be
used; z-scores > -1.645 are normal, z-scores between —1.65 and -2.5 are mild, z-scores between -2.51

ATS/ E P\S and -4 are moderate, and z-scores < -4.1 are severe.

GOLD Grades and Severity of Airflow Obstruction in COPD

(based on post-bronchodilator FEV1) Table 2.6

In COPD patients (FEV1/FVC < 0.7):

GOLD 1: Mild FEV1 > 80% predicted
G O L D GOLD 2: Moderate 50% < FEV1 < 80% predicted
GOLD 3: Severe 30% < FEV1 < 50% predicted

GOLD 4: Very Severe FEV1 < 30% predicted




BRONCHODILATOR RESPONSE

N FEV1 or FCV by 2 12% and > 200m| OLD WAY

AN

NEW WAY ) T FEV, or FVC >10%
--——-——-—*-—-—'v! /-" -

NONE OF
THIS IS USEFUL.




BRONCHODILATOR RESPONSE

N FEV1 or FCV by > 12% and > 200ml|

I FEV, or FVC >10%

USEFUL

|. Asthma defined as reversible airflow obstruction

2. COPD defined by obstruction that persists after
bronchodilator

3. Obstruction severity graded based on post-BD
FEVI



BRONCHODILATOR RESPONSE

N FEV; or FCV by > 12% and > 200m|

USEFUL

|. Asthma defined as reversible airflow obstruction

2. COPD defined by obstruction that persists after
bronchodilator

3. Obstruction severity graded based on post-BD
FEVI

H W N

T FEV, or FVC >10%

USELESS

Lack of BD response does not preclude BD therapy
Both asthma and COPD can have BD response
Presence of BD response can change over time

BD response is not connected to meaningful clinical
outcomes




American Journal of Respiratory and Critical Care Medicine

Home > American Journal of Respiratory and Critical Care Medicine > List of Issues > Volume 209, Issue 4

Bronchodilator Responsiveness in Asthma and Chronic Obstructive
Pulmonary Disease: Time to Stop Chasing Shadows 2024

David M. G. Halpin




LUNG VOLUMES
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Volume of air in lungs (ml)

6000

1200

A reduction in TLC defines
a restrictive ventilatory
Impairment and is
characterized by a

reduction in TLC below the
LLN (5th percentile)

— An increase in RV or RV/TLC
above the 95th percentile
may indicate hyperinflation
or air trapping due to the
presence of airway
obstruction

Total
lung
capacity

Time

Residual
volume




ALVEOLUS

& Carbon monoxide (CO)
o Oxygen (O,)
#§ Hemoglobin

PULMONARY CAPILLARY

DIFFUSION
CAPACITY
FOR CARBON
MONOXIDE
(DLCO)

Ann Am Thorac Soc Vol 13, No 11, pp 2087-2092, Nov 2016



INCREASED DLCO

Supine position
Pulmonary hemorrhage
Polycythemia
Increase pulmonary blood flow
Exercise
Hyperthermia
red blood cell Pregnancy
Asthma
Obesity
L-> R shunt

Hyperthyroidism

NORMAL



DECREASED DLCO

CHANGES TO THE ) : i
INTERFACE BETWEEN PR, R
AIR SACKS AND NORMAL T OENPHYSENA ANEMIA
BLOOD VESSELS

IN VARIOUS LUNG

CONDITIONS

AND
PULMONARY

VASCULAR “~ - “~

PULMONARY FIBROSIS
DISEASE EMBOLI (BLOOD CLOT)

https://www.alphanet.org/



FRACTIONAL EXHALED NITRIC
OXIDE (FENO)




Activated Epithelial Cells

o o
.0 @ .‘ NO % Higher levels

¢ %

of NO released
.0 (>25 ppb)

AN

Airway epithelium

Cytokines
«—— inhibited by
Dupilumab

Type Il infammation ———

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



TYPE 2 INFLAMMATION 1

€ Biomarkers for asthma
Allergic and eosinophilic phenotypes
Generally more steroid-responsive

®o Targets for biologic agents
Omalizumab — IgE (IgE)
Mepolizumab — IL5 (eos)
Benralizumab — IL 5Ra (eos)
Dupilumab — 1L4/13B (eos, steroid dependence)

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



FRACTIONAL EXHALED
NITRIC OXIDE (FENO)

|dentify type Il inflammation
Guide biologic therapy
Guide inhaled corticosteroid therapy

Check adherence




METHACHOLINE CHALLENGE

AKA

BRONCHOPROVOCATION TESTING



DIAGNOSING ASTHMA CAN BE DIFFICULT

history

Muscle relaxed

Normal lining

Unexplained dyspnea

NORMAL LUNG ASTHMATIC LUNG

Muscle tightens

Chronic cough

Occupational asthma

Arguing with the cardiologist
Swollen lining

Normal amount Excess mucus
of mucus

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



Methacholine Challenge

PCa0 (mg/ml)
>16 Normal bronchial response W e 00
4-16  Borderline BHR | Inﬁ;{;‘{;‘,’,“é’;‘,ﬂﬁzn
1-4 Mild BHR
<1.0 Moderate-severe BHR

(methacholine chloride)
se SOIutlon /3 mL
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Methacholine

NORMAL LUNG ASTHMATIC LUNG

Muscle relaxed Muscle tightens

Normal lining Swollen lining

Normal amount Excess mucus
of mucus

Albuterol



FLOW VOLUME LOOPS
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Velume (L)

Obstructive
Pattern

Yolume (L)

FLOW VOLUME LOOPS OBSTRUCTION AND RESTRICTION
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Inducible Laryngeal Obstruction (ILO)

Previously VCD

Figure 1. a (left). Normal vocal fold abduction during inhalation. b (right). Partial vocal fold
adduction during inhalation with inducible laryngeal obstruction.
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Tracheomalacia

Inspiration

Expiration

https://www.sciencedirect.com/science/article/abs/pii/S10558586 16000226
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Fixed H
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Subglottic stenosis

A. Diagram B. Healthy

Vocal Cords




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




GLI reference

GLI| data sources

Population/ancestral origin

Considerations

population
White Europe, Israel, Australia, USA, White (European); Hispanic Suitable for use in White
Canada, Brazil, Chile, Mexico, (European) European populations [36, 175,
Uruguay, Venezuela, Algeria, 176]
Tunisia
Black African American Black (North America)
South East Thailand, Taiwan, China Asian
Asian (including Hong Kong)
North East Japan, Korea North East Asian equations
Asian demonstrate poor fit when
applied to contemporary
populations [29]
Multi-ethnic Average of the other four GLI Multiracial; Black South Africa Indian [178] and South African

groups

[177]; India [178]; unknown

[177] data based on a single
prospective study in children




