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LEARNING OBJECTIVES

After completion of this presentation, the learner
will be able to:

Describe the recent changes to the 2019 ATS/ERS
technical standards for conducting spirometry
tests.

Interpret whether spirometry results are normal or
if there is bronchodilator responsiveness according
to the 2021 ERS/ATS technical standards.

Identify issues that result when race and ethnicity
are used to predict normal values for lung function
tests.
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7—  Forced Vital Capacity Assesses: Airflow limitation
(FVC) (obstructive pattern)
6 — * FEV1/VC < LLN
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ATS/ERJ Acceptability Criteria

Table 7: Graham 2019, Standardization of
Spirometry 2019 Update, Am J Resp Crit Care Med.

Examples BEV

BEV <5% of the FVC or .100 L
* Whichever is greater

Graham 2019,
Standardization of Spirometry
2019 Update, Am J Resp Crit
Care Med.
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Absence of Glottic Closure

FVC=3.20L = - e - FVC=369L
Glottic closure
Normal
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End of Forced Exhalation Criteria (EOFE)
Table 7: Graham 2019, Standardization of
Spirometry 2019 Update, Am J Resp Crit Care Med.
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il Blocked
Mouthpiece
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Leak
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Table 7: Graham 2019, Standardization of
Spirometry 2019 Update, Am J Resp Crit Care Med.

O

O

FIVC=3.49 L 5% 0f3.32L=0.171L

FVC =3.32 L
0.17L
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Interpretation Bronchodilator Responsiveness
Stanojevic, 2022, ERJ, p. 12
FVC Assessment: =2 _2'22) X190 — 14.4%
' Stanojevic 2021, ERS/ATS Technical Standard
_ on Interpretive Strategies for Routine Lung
FEV; Assessment: (2.52 ;126) XIB0 32.5% Function Tests, Eur Respir J, Box 1, p. 12.
14
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Use LLN for Accurate Measure of Predicted Normal

If you use 80% predicted for older
populations:
* Exclude values in the 95% CI (normal) that
fall below 80% predicted
*Incorrectly diagnose patients with
obstruction

Younger population
* More measures
* Less variability

Mean

Older population
*  Fewer measures
*  More variability

—

95% Confidence Intervals

Pellegrino, et al. ERJ 2005;26(5):948-968.
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What is Normal?
* 80-120% of predicted normal value *95% confidence intervals
. Les rate are more accurate
* Stro discouraged * Lower limit of normal (LLN)
* 5% percentile
* Upper limit of normal (ULN)
* 95t percentile
Clearly document LLN on PFT report
When results are close to the LLN, consider the person’s:
* Medical history
* Physical findings
Stanojevic 2021, ERS/ATS Technical Standard
* Pre-test pI"Oba blllty of disease on Interpretive Strategies for Routine Lung
Function Tests, Eur Respir J.
16
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Z — Scores

-1.64 z =standardized score (z-score)

\ x = patient's value
4 = mean of the sample

o =standard deviation of the

sample
Stanojevic 2021, ERS/ATS Technical Standard
on Interpretive Strategies for Routine Lung
Function Tests, Eur Respir J 17
17
Practice Interpreting Z-scores
Culver, 2017, Am J Respir
Crit Care Med, p. 1466.
18
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Interpretation Algorithm

Stanojevic 2021, ERS/ATS Technical Standard
on Interpretive Strategies for Routine Lung
Function Tests, Eur Respir J, p. 42.
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What Influences Variation?

Spirometry Factors

Age
Sex (birth)
Height/Arm span

Race or ethnic origin

Weight
Not used in prediction equation, but does affect variation

Differ for each pulmonary function test

[
Normal

¢ Falls within the confidence interval
(Cl) range

* In the absence of Cl range
* 80% - 120% reference
* Less accurate

20
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|
Value #1 —

Vyas et al, 2020, Hidden in

Plain Sight — Reconsidering the

Use of Race Correction in
Clinical Algorithms, NEJM#

Are the findings based upon robust

evidence and statistical analyses?

21

Spirometry Differences between African Americans and Whites
Citation Age Group Sample Differences
Size
Hankinson et 45-84y 1068 Adjustment for African Americans:
al., 2010, * NHANES Il = 0.85
CHEST® * MESA - Lung Study = .81
Burney & 45 -64 y 7489 Sex Race FvC FEV:1
Hooper, 2012, Male African American 4.09 (0.64) 3.10 (0.56)
Int J Epidemiol® Male White 4.82 (0.77) 3.56 (0.65)
Female African American 3.00 (0.51) 2.34(0.41)
Female White 3.45 (0.53) 2.60 (0.44)
Quanijer et al, 2.5-95y 2545 (AA) Adjustment for African Americans compared to White:
2012, Eur FVC FEV,
Respir J7 * 15.5% decrease for males * 14.7% decrease for males
* 14.4% decrease for females * 13.8% decrease for females

22
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Validity and Reliability

Race is a socially Accuracy of measurement
constructed term * No established relationship * Multicultural or multiracial
« May mask modifiable risk between race and biology** backgrounds
factors * Race is a broad and less precise term * 3965 MESA participants who
. *  Genetic testing for ancestry is more underwent genetic analysis®
* Nutrition and premature precise .
birth®8:9 « “Island” categorization of racel * Computed reference equations

N (sex, age, and height)
* Race/ethnicity is not

fixed/unchangeable identify!®
» Affiliate with multiple categories *  Full sample
* Personal identities evolve over time

¢ Pollution and
environment®3812

* Socioeconomic®® 13
inn6912 * Lose precision with race-
* FEducation®” * Self-report vs. measured ancestry specific equations
* Povertys' 9 11 * Anindividual may have a complex * Had 1/3 higher confidence

* Inequalities in access genetic ancestry intervals
to medical care'® 13 * Self-report is a poor predictor of » Immigrants and acculturation
genetic ancestry'’

* Race specific

Braun L. Spirometry, measurement, and
race in the nineteenth century. J Hist
Med Allied Sci 2005;60(2):135-169.
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|
. . . B t al, 2013, Eur Respir J11
Race in the Spirometry Literature raun et e 2, FATTepT
*  Systematic review
. . comparing race (white to

Study characteristics ) others)
* Definition of race/ethnicity Repqrtlng Race . * N =226articles

* Across entire sample, 39 (17.3%) had * Provide rationale for using race . pypjished between 1922-

definitions Self-identify/chart review 2008
. . . . . * No consensus on categories
* Beginning in 2000, 70% of studies with parallel X )
corgltrols ﬁad definitionos P * Open-ended question/fixed

. . . . categories?®

Cinlty 6.1% examined socioeconomic . Aggregating data

status
* Reasons for nonwhites to have lower . . .

volumes Historical Explanations

* 29.4% anthropometric differences * Implied inferiority

* 23.1% environmental differences Currenﬂy

. 21.8:% inherent diﬁ"erences « Unexplained®

* 24.3%no epr:amatlon . * Consider all relevant factors1®
* 59.3% of studies had sample sizes 100-

999

24
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Value #2

Vyas et al, 2020, Hidden in
Plain Sight — Reconsidering the
Use of Race Correction in
Clinical Algorithms, NEJM#

Consider if race-adjustment would

relieve or exacerbate health inequities

25

Clinical Decisions

Diagnosis

Consider the clinical picture in
addition to diagnostic testing
results

* The ratio (FEV,/FVC) is not
affected® 12

* An important concern in
restrictive conditions®

* Make the diagnosis on other
variables?®
* Issues more prominent when
values are near threshold?

Prognosis (mortality)
Do not race-adjust FVC20

* Consider the functional role of
VC

* The absolute value of VC is
critical for survival

Borrell et al, 2021, NEJM™®

Underestimate impairment

* Reduce probability of
treatment/compensation

Overestimate impairment

* Unnecessary testing

* Higher life-insurance
premiums

* Ineligible for certain
professions

* Withhold certain treatments

* Anxiety

Inclusion in clinical trials

26
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Occupational Health: 1978 Cotton Dust Standards

Federal Register: https://www.govinfo.gov/app/details/FR-
1978-06-23, p. 27391
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Value #3

Vyas et al, 2020, Hidden in
Plain Sight — Reconsidering the
Use of Race Correction in
Clinical Algorithms, NEJM?

Evaluate plausible causal mechanisms

28
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https://www.govinfo.gov/app/details/FR-1978-06-23

Epidemiology Research on Disparities T —

Target Needs

Explore how social and physical
environments influence lung function? 10

Collect Race Data

Ignoring race counterproductive®®
* Promotes inequity

* Limits opportunities for societal
interventions

Differential Approach to Race
Epidemiologic analysis vs.
clinical guidelines

Interpretation

Do not use race-adjusted values?°

* Masks potential social and environmental
disadvantage?0-21

* Interpret racial disparities as injustices to solve
vs. simple facts

29
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Questions?

WEe'll get to as many questions as we can!
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Thank you for listening!
We appreciate you being here.

NEXT Webinar:
Long COVID-19: A Fresh

Perspective on the
Condition & Concerns

April 28, 2022
4:00 PM ET
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Join us
next time
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Visit Allergy & Asthma Network at
www.allergyasthmanetwork.org

Please remain online for 2 — 3 minutes to complete an evaluation survey!

Thank you!
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