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Review GOLD 2024 recommendations for screening for COPD.

| Review changes in ATS/ERS 2022 interpretative strategies for
spirometry: Z-Score, new definition of bronchodilator
response, grading of severity, PRISM.

Review differences in COPD diagnosis using ATS vs GOLD
spirometric criteria.

n [
0 b e Ct I VeS Review changes in GOLD group classification in the initial
COPD assessment: from ABCD to ABE.

Review implications of eosinophilia in COPD and evolving targeted
therapies.

Summarize therapies supporting reduction in mortality in
patients with COPD.




COPD: why it matters

COPD is the third leading cause of
death worldwide

In 2021 COPD was 6th leading cause of
death in US

5% of adults or 12.5 million Americans
are living with COPD

COPD treatment costs an estimated $50
billion annually

Increased trajectory among those
aged =75 years, those living in rural
areas, and those who ever smoked.


Presenter Notes
Presentation Notes
Global chart 
Chronic obstructive pulmonary disease (COPD) is the third leading cause of death worldwide, causing 3.23 million deaths in 2019.



You may ask , out of all things why talk about COPD
According to Americal lung association brief for COPD per state; 

Copd one of the  elading cause of death in us (#6) 
State prevalence  of COPD rates range from 3.7% in Hawaii to 13.6% in West Virginia. 
WV one of the highest COPD  rates and highest burden in the country
West Virginia is one of 11 states with the highest COPD prevalence rate.5

COPD Contributes significantly to morbidity and mortality . 
The prevalence of COPD is not decreasing, in fact A recent longitudinal study showed an increase  increasing trend in prevalence rates COPD diagnosis. ncreased from 2.1% to 6.8%, more than doubling in a period of 25 years 

Predictive models  estimated that the number of COPD cases globally among those aged 25 years and older will increase by 23% from 2020 to 2050, approaching 600 million patients with COPD globally by 2050. Growth in the burden of COPD was projected to be the largest among women and in low- and middle-income regions. 

Requires integrated approach toward better prevention, screening and treatment of all chronic air- way diseases 
chronic obstructive airway diseases, such as asthma and COPD, are associated with a worsening in quality of life, affective well-being, and an increase in the social and health burden of the disease [ 
primary care and GPs have a crucial role in prevention, screening, and management of chronic airway diseases 
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COPD by the Numbers in West Virginia

Adults diagnosed with COPD ® 186,185
COPD prevalence ® 131%
COPD mortality ® 1,546
Annual cost of COPD treatment* $249 Million
Workdays lost to COPD # 135,300
Medicare hospitalizations 2 1,836

Who is most likely to have worse outcomes
and barriers to treatment?
* People living in rural communities.

* People with lower income levels.

* People with lower educational levels.

Range
Min (3.7%)

. Max (13.6%)

Indicator Reports

State of the Air ®: Berkley County, WV
received an “B” for particle pollution.

State of Tobacco Control”: scored an
“F” in access to cessation services.

State of Lung Cancer £: 4.6% of high
risk adults were screened for lung
cancer.
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State prevalence  of COPD rates range from 3.7% in Hawaii to 13.6% in West Virginia. 
WV one of the highest COPD  rates and highest burden in the country

Copd state brief american lung asosciaton 

Requires integrated approach toward better prevention, screening and treatment of all chronic air- way diseases 
chronic obstructive airway diseases, such as asthma and COPD, are associated with a worsening in quality of life, affective well-being, and an increase in the social and health burden of the disease [ 
primary care and GPs have a crucial role in prevention, screening, and management of chronic airway diseases 


Who should
be screened?

Asymptomatic:
No Exposure/Risk Factor

No screening

Symptomatic/Risk Factors

Spirometry

Clinical Indicators for Considering a Diagnosis of COPD

Figure 2.1

Consider the diagnosis of COPD, and perform spirometry, if any of these clinical indicators are present:
[these indicators are not diagnostic themselves, but the presence of multiple key indicators increases the
probability of the presence of COPD; in any case, spirometry is required to establish a diagnosis of COPD)

Dyspnea that is

Recurrent wheeze
Chronic cough

Recurrent lower respiratory
tract infections

History of risk factors

Progressive over time
Worse with exercise

Persistent

May be intermittent and may be non-productive

Tobacco smoke (including popular local preparations)
Smoke from home cooking and heating fuels
Occupational dusts, vapors, fumes, gases and other chemicals

Host factors (e.g., genetic factors, developmental abnormalities, low
birthweight, prematurity, childhood respiratory infections etc.)
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Copd is underdiagnosed , improtant to recongize pts that need to be screened. 
There are some controversies about who should undergo screening spirometry in the general population
GOLD advocates for active case finding – meaning perfomring spirometry in patients with sxs AND OR risk factors 

Screening guidelines remain the same comapred to gold 2023.c 
Clinical indicators such as dyspnea, wheezing, cough, infections and hx remain important. 
Dyspnea is a cardinal sxs of COPD major cause of disability and anxiety 

These sxs may precede developemt of airflow obstruction by many years and vice versa airflow obstruction may also oresent without these sxs



FEV1 Trajectories (TR) Over the Life Course

Figure 1.1
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Disease. M Engl J Med. 2019;381:1248-56.
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This slide is very improtant and althou not a new addition to the gold 2024 it is worth emphasizing. 

Peak Lung function and maturity is reached aroubnd age 20 to 25. ,this is followed by a short plateau phase, then followed by final phase of mild lung function decline d/t physiological lung aging. 
 it tells us that by the time the lung has matured by age of 25 if there is an early insult to the lung the pt may not be able to catch up to the complete lung growth and he may have a declined growth or accelerated decline growth compared to normal aging lung . Childhood plays a very important role and hx of childhood infections risk factor is just as important as tobacco history . 




NEW: Screening in Targeted Populations

Individuals undergoing
LDCT lung cancer
screening

Incidental Imaging
Abnormalities:
emphysema, air
trapping, airway wall
thickening, mucous

plugging
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The United states preventive service task force recommended against screening for copd in asx pts, this does not apply topt that are at an increased risk.
Gold 2024 added new recommendation of additional screening in target populations.  such as those undergoing screening for lung cancer and pt's with airway or parenchymal abnormalities.



LDCT recommended in indivisuals aged 50-80 > 20 PYH;  copd is a independent risk factor for lung cancer.  Allows opprotunity to screen patients for unrecognized sxs of COPD and underlying obstruction. Studies looking into spirometries done at time of lung cancer screening found that 34-57% of pts ended up having airway obstruction on spirometry, and  67% of the pt's had no prior diagnosis of COPD,  50% of those without prior diagnosis had sxs. Again telling us the copd is underdiagnosed; 


 Besides smoking other RF such as infections, ect may increase risk of COPD; pts w/ recurrent infec tions vwho may not be old enought o undergo LDCT ,ay get scans. Presence of emphsyema, air trapping , air wall thickiening and mucous plugging may indicate unerlyong copd. These pts need to be assess for sxs and screened appropateyl. 



Diagnosis: Spirometry

@

ATS/ERS
2022

FEV1/FVC <0.70
post BD

FEV1/FVC < 5th
Percentile or Z
score
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Spirometry is the cornerstone test that allows for the screening, diagnosis and monitoring of respiratory diseases. 
 primary care studies have found out that some of the challenges in diagnosis of COPD are d/t poor familiarity with interpretation of spirometry parameters.  
Some of this is d/t lack of consensus between major organizations regarding spirometry interpretation. 
GOLD- recommends use of fixed ratio FEV1/FVC <0.7 
Alternative aproach is define by FEV1/FVC < 5th percentile (LLN)  (age related LLN)
The use of one criterion rather than another has given rise to a controversial and still open debate in the literature. 


age-related LLN of FEV1/FVC has been shown to reduce increases in COPD prevalence among the older healthy population when using the fixed-ratio criteria (FEV1/FVC < 0.7) and increase the diagnosis among younger patients 




NEW ATS/ERS PFT GUIDELINES

@

EUROPEAN RESPIRATORY JOURNAL
ERS OFFICIAL DOCUMENTS
S. STANOJEVIC ET AL.

ERS/ATS technical standard on interpretive strategies for
routine lung function tests

Sanja Stanojevic ®', David A. Kaminsky?, Martin R. Miller ®, Bruce Thompson®, Andrea Aliverti°,
Igor Barjaktarevic®, Brendan G. Cooper’, Bruce Culver®, Eric Derom®, Graham L. Hall'°, Teal S. Hallstrand®,
Joerg D. Leuppi'™*?, Neil MacIntyre'®, Meredith McCormack'®, Margaret Rosenfeld® and

Erik R. Swenson®1®

Eur RespirJ 2022; 60: 2101499
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2005 ATS/ERS 2022 ATS/ERS
NHANES GLI
LLN Z-Score (LLN-ULN)

BDR: 212% and 200mL in FEV1 or FVC from baseline BDR: >10% of pred value in FEV1 or FVC

Severity : % predicted Severity: Z —score

Decline over time: variable Decline over time: FEV1Q

OLD vs NEW

Eur Respir J 2022; 60: 2101499
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Old ATS vs new ATS 
Change in reference equation
Use of Z scores to identify the LLLN as well as grade sevirty
BDR 




Reference equation

2005

NHANES Ill (National Health and Nutrition

Examination Survey) was endorsed in the
2005 guidelines

New 2022 guidelines use the GLI (Global
Lung Function Initiative)

» Generated from data using >73,000 healthy
nonsmokers aged 3-95

2022
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GLI reference equations should be used to define the expected range of values in healthy individuals
Gli combined data from >73000 individuals around the world age standardized equation . 


LLN primarily
emphasizes only
whether a result
is normal or
abnormal

The Z score is a
description of how
far a result is from
the mean value.

Emphasizes
the probability that
a result is normal or

-4 -3 -2
| ros abnormal
|
|
001 01 1 S 10 2030 50 7080 90 95 99
Percentile
1:10000 1:1000 1:100 1:20 1:10 Probability that a healthy individual has abnormal results

FIGURE 2 The normal distribution with z-scores and percentiles displayed. Percentile can be interpreted as the
probability that a healthy individual has results inside the normal range (i.e. the false-positive rate).

Eur Respir J 2022; 60: 2101499
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ATS advises against using fixed LLN such as 80% pred or using ratio of 70% for fev1/fvc ratios as it  may miss improtant age  related changes. 

The LLN primarily emphasizes only whether a result is normal or abnormal. 
The Z score is instead a description of how far a result is from the mean value and therefore emphasizes the probability that a result is normal or abnormal.
Z-score -1.645 to +1.645 = 5-95% percentile. 


Helps visualize where along spectrum that healhty individual may lie
So if that individual measurement falls in the zone that we may expect int hat helahty indivisual we have more confidence relative to whre they lie relative to healthy population , as someones value comes out of that expected range we can appreciate magnitude of how far they are away from that normal 


Degree of severity

Degree of

7.\ B8 Severity of any spirometric abnormality based on
the forced expiratory volume in one second (FEV1) Seve rlty

Z-score

Mild

Moderate
Moderately severe
Severe

Very severe

% pred: % predicted.

FEV1 % pred

Normal

>70

60-69 .

o Mild

35-49

<35 Moderate
Severe

Severity

-1.645 to +1.645
-2.510-1.65
-2.51 to -4
<41
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Chart comparing to LLN 
New guidelines introduce three levels of severity that are anchored to Z scores which remove some of the age related variablity or bias that we observe when we use percent predicted. 
The GOLD criteria has not changed and still uses ame % ratio  cutoffs as in the prior reprot .


Female
(age 80 years; height 165 cm)

Male
(age 80 years; height 175 cm)

Female
(age 50 years; height 165 cm)

Male
(age 50 years; height 175 cm)

Female
(age 25 years; height 165 cm)

Male
(age 25 years; height 175 cm)

Female
(age 15 years; height 162 cm)

Male
(age 10 years; height 137 cm)

Severe

Very severe
Very severe
Very severe
Very severe Severe
Very severe Severe
Very severe
Very severe

Very severe Severe

_ Severe

Moderate Mild

Moderate! Mild
Severe

Modeéate Mild :

Modei‘ate Mild

Moderate Mild

Moderate

I
Moderate

FEV, z-score
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Where you will see some of the biggest effects is in older pts where they will be now classifies as less sever then previosuly 


Bronchodilator Response

BOX 1 Determination of a bronchodilator response

(post-bronchodilator value (L)—pre-bronchodilator value (L)) x 100

Bronchodilator response =
P predicted value (L)#

A change of >10% is considered a significant bronchodilator response.

*predicted value should be determined using the appropriate Global Lung Function Initiative (GLI) spirometry
equation.

For example, a 50-year-old male, height 170 cm, has a pre-bronchodilator forced expiratory volume in 1 s (FEV,)
of 2.0 L and a post-bronchodilator FEV, of 2.4 L. The predicted FEV, is 3.32 L (GLI 2012 “other” equation).

(2.4 — 2.0) x 100
3.32

Therefore, their bronchodilator response is reported as an increase of 12.1% of their predicted FEV, and
classified as a significant response.

Bronchodilator response = = 1217

ATS/ERS 2005: >200mL AND 212% increase in FEV1 and/or FVC
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Previous recommendation required increase in fev1 or fvc of at least >12% AND >200ml

Another chanhge is bronchodialtor criteria , current recommendation change in FEV1 or FVC by at least 10% compared to predicted value ; this change nted to take away some of the bias related to age, sex, height previously observed. 


FEV1 Q

= Instead of Track how far FEV1q strongly
D e c I I n e tracking how far someone is linked to
you are from from the lower survival
healthy range limit in disease ) probability
J

over time
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Hard to categorize whats a signficinat change in PFT. 
Complex concept 
FEV1q allows us to trackk how far someone is from the LLN 
So if we take a disease population and look at the lower limit that you think is compatible with life a nd we look to see how far that persone is from the lowe range; 
Individuals who have signfiicnat deterioration in their FEV1q will change by more than we qoukd expect in health generally. 


Updated Algorithms

: FEV,/FVC >5th .
o percentile? A
v W
Yes — Ja :-S_Ih -No - —Yes F'u"C?-'S_th No -
percentile? percentile?
Possible
Mormal restriction or Airflow Possible mixed
spirometry non-specific obstruction disorder
pattern
Need lung
volumes

No- TLC <5th Yes
percentile?
Restriction
- . FRC/TLC or
o = Sﬁt ) [-No | RV/TLC = 95th
percentile? | percentile?
Y
Possible
2 v FRC/TLC or
hyperinflation RV/TLC >95th Fl Evlfwcl-:sth No
’7 percentile? percentile?
L 4
Yes Mo
FRC/TLC or b
RV/TLC >85th l_ . S | i . .1
’7 percentile? —‘ Hyperinfation Normal lung Mixed
Vei 'No volumes disorder

i

Hyperinflation Large lungs
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Complex
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FEV,/FVC>5th

Yes —

Narmal
spirometry

— Mo

Yes percentile? No
FiC>sth | ves_|  FVC>Sth
percentile? percentile?

Possible

restriction or Airflow

non-specific obstruction
pattern

Need lung

»
volumes

Possible mixed
disorder




PRISm (Preserved Ratio Impaired Spirometry)

|FEV1 +
|FVC Current or

without Former
|FEV1/FVC Smokers
ratio
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As we transition back to COPD and finish off the talk with the GOLD updates. I woulkd like to spend a minute talking about nonspecific patterns on spiroimetry.
I would like to introduce anew concept , PRISM concept introduced in new ATS ERS guidelines as well as emphasized in new GOLD guidleines. 
Prism defines as...
In nonspmokers this is noted as nonspecific pattern. 

Still huge knowledge gaps remain, in term of what to do with this group and how to treat.
Current recommendation is to consdier close motirign and  repating spirometry in this gorup 





This pattern can be associated with early restriction, early obstruction, or obesity.
GOLD 2024 defines as Unstable Phenotype

Predictors of transition : cHEST 2022; 161(3):651-661

PRISm associated with:

PRISm (Preserved Ratio
Impaired Spirometry)

At 3 year follow up, 1/3@ will progress on to clear obstruction or restriction (CHEST 2011; 139(4):878-886)

Lower baseline FEV1, FEV1/FVC
Older age

Smoking

Females

Longer FET

Increased symptoms, emphysema, and exacerbations - sci Rep 2020;10(1):5169
Increased mortality - AJccm 2018;198(11):1397-1405
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As we transition back to COPD and finish off the talk with the GOLD updates. I woulkd like to spend a minute talking about nonspecific patterns on spiroimetry.
I would like to introduce anew concept , PRISM concept introduced in new ATS ERS guidelines as well as emphasized in new GOLD guidleines. 
Prism defines as...
In nonspmokers this is noted as nonspecific pattern. 

Still huge knowledge gaps remain, in term of what to do with this group and how to treat.
Current recommendation is to consdier close motirign and  repating spirometry in this gorup 





GOLD ABE Assessment Tool

Figure 2.10

Assessment of

Spirometrically Assessment of _
confirmed diagnosis airflow obstruction symptoms/ risk of
exacerbations
EXACERBATION
HISTORY
FEV1
GRADE (% predicted) ER FEAR)
> 2 moderate
GOLD1 >80 exacerbations or E
5 y e 2 1 leading to
ost-bronchodilator P
50-79 hospitalization
NI FEV1/FVC < 0.7 LR )
\NLLIA Y |
‘.\\u / GOLD 3 30-49 Oor1 modferate
exacerbations A B
(not leading to
GOLD 4 <30 hospitalization)
> P v
mMRCO0-1 | mMRC=2
CAT <10 CAT =210
v

SYMPTOMS
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Return to GOLD  and fnish off a summary and quick run down to treamtent.
In 2023 change in grouping from abcd to ABE


Initial Pharmacological Treatment

Figure 3.7

> 2 moderate GROUP E
exacerbations or LABA + LAMA*
> 1 leading to
hospitalization consider LABA+LAMA+ICS* if blood eos > 300
Yy
0 or 1 moderate GROUP A GROUP B
exacerbations -
(not leading to A bronchodilator LABA + LAMA*
hospital admission)
Y,

mMRC 0-1, CAT < 10 J

mMRC 2 2, CAT 210 J

*Single inhaler therapy may be more convenient and effective than multiple inhalers; single inhalers improve adherence to

treatment

Exacerbations refers to the number of exacerbations per year; eos: blood eosinophil count in cells per microliter; mMRC:
modified Medical Research Council dyspnea questionnaire; CAT™: COPD Assessment Test™.




Follow-up Pharmacological Treatment
Figure 3.9

EXACERBATIONS

Regular use of SABA or SAMA

improves FEV1 and sxs SRS ORLANIA J
Combination SABA/SAMA are superior ‘[L’Jé"i"fm—J
vs alone irbioed

) LABA + LAMA*
LAMA greater effect on exacerbation - J‘j
reduction compared to LABA ifblood if.J.m.d i
Combination LABA and LAMA increase e LA + LAMA + s |
FEV1 and reduce sxs compared to
monotherapy i
LABA + LAMA + ICS = mortality Il )

FEV1 < 50% & chronic bronchitis Preferentially in former
smokers

reduction * (IMPACT, ETHQOS trials) Roflumilast J Azithromycin J
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10%–40% of COPD patients show eosinophilic inflammation
High blood eosiniophil counts (BEC) are associated with increased lung eosinophilic number and higher concentrations of type-2 (T2) inflammation markers
Elevated blood eosinophil count can be used as predictor of ICS responsiveness 
Dupilumab (Dupixant):  add-on maintenance treatment for adults with uncontrolled COPD with type 2 inflammation
reduced moderate or severe acute COPD exacerbations by 30% and 34%, (BOREAS, NOTUS trial)  when compared to placebo. 
 significant lung function improvement within 12 weeks, which sustained through 52 weeks




COPD and Eosinophilia

» Elevated blood eosinophil count can be used
as predictor of ICS responsiveness
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10%–40% of COPD patients show eosinophilic inflammation
High blood eosiniophil counts (BEC) are associated with increased lung eosinophilic number and higher concentrations of type-2 (T2) inflammation markers
Elevated blood eosinophil count can be used as predictor of ICS responsiveness 
Dupilumab (Dupixant):  undergoing priority review by FDA add-on maintenance treatment for adults with uncontrolled COPD with type 2 inflammation
reduced moderate or severe acute COPD exacerbations by 30% and 34%, (BOREAS, NOTUS trial)  when compared to placebo. 
 significant lung function improvement within 12 weeks, which sustained through 52 weeks




Non-Pharmacotherapy in COPD:

Reduction in Mortality:

Smoking Cessation

 All pts regardless of sxs

Pulmonary Rehabilitation

« Hospitalized for exacerbations for COPD < 4 weeks after discharge

Long Term Oxygen therapy

« Pa02 <55 mmHg or Sa02 <88% or <60mmHg with cor pulmonale or secondary
polycythemia

Non-invasive positive pressure ventilation

« Stable COPD with marked hypercapnia (PaCO2 >53mmHg)

Lung volume reduction surgery

« Upper lobe emphysema, low exercise capacity



WHEN TO REFER?

Unclear
Diagnosis

Symptoms
disproprotionate
to lung function

deficit

Suspected
severe COPD

Onset of cor
pulmonale

Bullous lung
disease

Rapid decline in
FEV1

Assessment for
lung volume
reduction

surgery

Assessment for
lung
transplantation

Onset of
symptoms under
40 and family hx

of AATD

Frequent
infections

Abnormal lung
imaging




Thank You
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