COPD

By
Khaled Al Oweidat, MD



Content

e Definition and diagnosis

* Assessment and management

e COPD exacerbation



Global Strategy for Diagnosis, Management and Prevention of COPD

Definition of COPD

A heterogeneous lung condition characterized by chronic respiratory symptoms
(dyspnea, cough, expectoration and/or exacerbations) due to abnormalities of the
airways (bronchitis, bronchiolitis) and/or alveoli (emphysema) that cause
persistent, often progressive, airflow obstruction.
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Proposed Taxonomy (Etiotypes} for COPD

Figure 1.2
Teaching
Classification Description Slide Set
GencHeally determ ined COPD alpha 1 antitrypsin deficiency (aal b}
{COFD-G) Cther penetic varianks with smallar effects ackding in

cormbinalian

COPD due to abnormal lung Farly life events, including premature firth and low
development [COFD-D} birLhwuighl, armoang alhers

Emvivommental COFD

Cigarette smoking COPD [(COFPD-C) Exposure Ly lobaceo srmoke, including in alero or vid
passive smoking

Vaping or ¢ Cigarette usc

Canr bis
Blomass and pollution exposure Ceposure to howsehaold pallution, amaient air pollution,
COPD {COPD-P) wildtire smake, gooupational harards
COPE duc to infecHons (COPD-1) Childhood infoctions, tuberculosis azsociated SOPLD, THY
associated COPD
COPD & asthma [COPD-A) Parlicularly ehildhood asLhma

COPD of unknawn cause [COPD-L)

*adlapted fror Celli 27 al. [2022] and Smolz et & 1. CE022)
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Clinical Indicators for Considering a Diagnosis of COPD

Figure 2.1

Teaching
Slide Set

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 Progressive over time
Worse with exercise
Persistent
Recurrent wheeze
Chronic cough May be intermittent and may be non-productive
Recurrent lower respiratory
tract infections
History of risk factors 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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Other Causes of Chronic Cough
Figure 2.2

4 ™
INTRATHORACIC EXTRATHORACIC
» Asthma Chronic Allergic Rhinitis
» Lung Cancer Post Nasal Drip Syndrome
* Tuberculosis (PNDS)
+ Bronchiectasis Upper Airway Cough

Syndrome (UACS)

Left Heart Failure
Gastroesophageal Reflux

Medication (e.g., ACE
Cystic Fibrosis Inhibitors)

Interstitial Lung Disease

Idiopathic Cough
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A. Spirometry - Normal Trace B. Spirometry - Airflow Obstruction

Volume, liters

Figure 2.5
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Pre- and Post- Bronchodilator Spirometry
Figure 2.6

Teaching

Measure Slide Set
Fre-Bronchodilator

FEV1/FVC

FEV1/FvC FEV1/FVC
= 0.7 < Q.7
Measure
Mot COFD Past-Bronchadilator

FEV1/FVC

—

flaasure Post-Bronchodilatar

FEW1/FWC if wolume respander FEVL1/FVC FEV1/FVC
suspacted e, low BV or high .
SYIMEtams = =0.7

Flour response: needs CORD
follow-up with repeat confirmed
BEEERETIENE
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Figure 1: COPD chest x-ray (AP wviaw): hypaernfiated lung, fattened disphragm, increased intercostal spaces



Figure 2: COPD chest x-ray (lateral view): hypernfiated lung, fattened disphragm, increased antero-posferar
diameter (barrel chest) in lafaeral view



Use of CT in Stable COPD
Figure 2.12

Differential Diagnosis Frequent exacerbations with excessive cough with sputum
production, raising concern for bronchiectasis or atypical
infection

Symptoms out of proportion to disease severity based on lung
function testing

Lung Volume Reduction Endobronchial valve therapy may be a therapeutic option
for patients if they demonstrate postbronchodilator FEV1

between 15% to 45% and evidence of hyperinflation

Lung volume reduction surgery may be a therapeutic
option for patients with hyperinflation, severe upper lobe
predominant emphysema and low exercise capacity after
pulmonary rehabilitation

Lung Cancer Screening Annual low-dose CT scan is recommended for lung cancer
screening in patients with COPD due to smoking according to
recommendations for the general population
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Common Risk Factors for the Development of Lung Cancer

Figure 5.2

Age > 55 years

Smoking history > 30 pack years

Presence of emphysema by CT scan

Presence of airflow limitation FEV1/FVC < 0.7
BMI < 25 kg/m?

Family history of lung cancer
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GOLD ABE Assessment Tool ) Tl
igure 2.11
Slide Set

Spirometrically Assecsment of | Assessment of

confirmed diagnosis airflow obstructon Syt ms,"ri:-k. of
exacerbations
EXALCERBATION
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Postb hadil = 1 leading to
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GOLD Grades and Severity of Airflow Obstruction in COPD
(based on post-bronchodilator FEV1) Figure 2.8

In COPD patients (FEV1/FVC < 0.7):

GOLD 1: Mild FEV1 = 80% predicted
GOLD 2: Moderate 50% < FEV1 < 80% predicted
GOLD 3: Severe 30% < FEV1 < 50% predicted
GOLD 4: Very Severe FEV1 < 30% predicted
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Modified MRC Dyspnea Scale Slide Set
Table 2.7

PLEASE TICK IN THE BOX THAT APPLIES TO YOU | ONE BOX ONLY | Grades 0 - 4

mMRC Grade 0 mMRC Grade 1 mMRC Grade 2 mMRC Grade 3 mMRC Grade 4
| only get | get short of | walk slower than | stop for breath | am too
breathless with breath when peoaple of the after walking breathless to
strenuous exercise hurrying on the same age on the about 100 meters leave the house
level or walking level because of or after a few or | am breathless
up a slight hill breathlessness, minutes on the when dressing or
or | have to stop level undressing

for breath when
walking on my
ownh pace on the
level

Reference: ATS (1982) Am Rev Respir Dis. Nov;126(5):952-6.
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CAT™ Assessment

Figure 2.2

For each item below, place a mark (x] in the box that best describes wou currently.
Ba sure to only select ane response for each gueston,

EXAMPFLE: | am very happy Dl 234 I am very sad Score

| mever cough 0 4 | cough all the time

| hawe ne phlegm fmusus] in my g a My chiest is completely full of

chest at all phlegm {mucus)

My chiest <loes not feel tight ot all 0l 4 Py chiest feals very tight

When lwalk up a hill or ane flight When lwalk upa hill or ans flight ot
. 0l 4 .

of stairs | am nat breathlezs stairs | am wary breathless

Fam ral lirmiled doing ary e p Fam wary limiled doing aclivilios gl

activities at hame hoime

| am confident leaving my hame ol a Fam not at all cenfident leaving my

despite my lung candifion home becauss of my lung candition

| sleep soundly g a3 | cont :E.lF:!F.lF!I aoundly becauze ot my

lung condition
| have lats of energy o1 A | hiave no anergy at all

Belororice: Jores ol o] LR 2008 34 (3] 078 L,

TOTAL SCORE:
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Initial Pharmacological Treatment 2025

Figure 3.7
Teaching

Slide Set

= 2 moderate GROUP E

exacerbations or LABA + LAMA*
2 1leading to
hospitalization consider LABA+LAMA+ICS* if blood eos = 300

0 or 1 moderate GROUP A GROUP B

exacerbations

(not leading to A bronChOdiIator LABA + LAMA*

hospital admission)

Y, g\ Y

mMRC 0-1, CAT < 10 J mMRC = 2, CAT > 10 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™.
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Factors to Consider when Initiating ICS Treatment

Figure 3.21 .
& Teaching

Slide Set

Factors to consider when adding ICS to long-acting bronchodilators:

(note the scenario is different when considering ICS withdrawal)

History of hospitalization(s) for exacerbations of COPD*
STRONGLY > 2 moderate exacerbations of COPD per year”
FAVORS USE Blood eosinophils 2 300 cells/puL

History of, or concomitant asthma

1 moderate exacerbation of COPD per year®

Blood eosinophils 100 to < 300 cells/uL

Repeated pneumonia events

AGAINST USE Blood eosinophils < 100 cells/puL

History of mycobacterial infection

*despite appropriate long-acting bronchodilator maintenance therapy {see Figures 3.7 & 3.18 for recommendations}; *note
that blood eosinophils should be seen as a continuum; quoted values represent approximate cut-points; eosinophil counts
are likely to fluctuate.

Adapted from & reproduced with permission of the © ERS 2019: European Respiratory Journal 52 {6) 1801219; DOI:
10.1183/13993003.01219-2018 Published 13 December 2018
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Nonpharmacological
treatment(stable COPD)

Smoking cessation

Education , self management and pulmonary
rehabilitation

Vaccinations
Nutrition

End of life and palliative care

Treatment of hypoxia
Treatment of hypercapnia

Intervention bronchoscopy and surgery



Evidence Supporting a Reduction in Mortality with Pharmacotherapy

and Non-pharmacotherapy in COPD Patients

Figure 2.17

Therapy RET® Treatment effect on mortality Fatient characteristics
Pharmacotherapy
LABA+LAMA+ICS! You | &ingle inhaler triple therapy campared to dual Symptomatic peaple with a
LABD therapy relative risk reduction; history of frequent and,or
IMPACT: HR 0.72 [45% CI: 053, G.a9)" SRVEME EXACRIANONS
CTHOS: HR Q51 §95% C1: 0,33, 9.80)™
Mon-pharmacaol ogical Therapy
Srmiolang Yos | HR Tor uswal core groug comparcd Lo Asymplarmalc o rmildly
cessation” interventicn graup (smoking cessatian) SYMptomatic
HA 1.18 [95% Gl 1.47, 1.37)F
Pulmanary Yes | Old trials: RR0.2E [95%: € 0010, 0.84) Hospitalized tor exacerhatians
reha bilitation™ Mew trials: RR 0L63 [15% O 0.28, L.a7) of COPD {during ar = 4 weaks
alter discharge)
Lung-lerm wxyaen Yus | MOTT: 2 L8 hours of cenlinueos oxygen vs = 13 Fas, = 55 mmHg or < 60
therapy? hours: 0% reduction™™ miml g with cor pultnonaie or
MR = 15 hours ws no axygen: 50% recuction™ | secondary palycythemia
MWoninwas ive Yes | 12% in MPPV |high IPAF level] and 33% in Stable COPD with marked
pOSITive Qressure cantrol bypercapnia
we ntilation” HR .24 [B58% C1 0.11, 0.49)"
Lung wolumsa Yes | (.07 dearhsparsnn-year (LWRS] ve .15 deaths/ Lippar laha emphysema and
recuclion surgeny® parsen-year (UC] RR lor dealh 0A7 (p - 00051 |uw exprcise capacily
SRCT it are-seacs Ticd ilysis ol Loz onorb: by satoame pinary ar seceodany oo leenzl; Ticoncdosive wealis kely ol dilreces i

L i@y rehs zllizedor aezs: @ wide rarqe of aariclpants anc settras

Lo I BACT Liial 1L ascrn el iz 20200 i:0d bl CTHSE il Mantinee clal 23021 2 Lang Healoh Stedy e Lo 'seere i 2085): 30 2ubiz el al.
(20117 and bf “Lasa et Al 2015 8 BDTT (HOTT. 1380 and 1) MRC AR 19821 3 seale i (Kzhle v etal. 2014 & HITT tal [Fshman et
A L

125 “qhaled cotizastesslel [TAP: asslremary positive al “diay prasst e LABAD lorg-ait ot betas-ananist: LAED  Zna-acting anamchicdllsor: LARLA:
larg amfing =0 T < 00 ang ferm ncggen Tiesapy: BEE 1an wasies pasiies pressoee weakladon; 19652 DL ng walume reduchen
surpery; G waual beal il conl-al prow s,
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Goals for Treatment of Stable COPD

* [Relieve Symptoms
= |mprove Exercise Tolerance } REDUCE 5% MW PTORS

* [mprove |lealth 5tatus

Prevent isease Pragression
Prewenl and Ireal Lracerbalions ’ REDLLCE RISK

Recuce hMortality
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Management Cycle
Figure 3.8

Review
) Symptoms:
Dyspnea
Exacerbations
Adjust Assess

Escalate Inhaler technique and adherence
Switch inhaler device or malecules Non-pharmacological approaches
De-escalate {including pulmonary rehabilitation and

self-management education)

{ )
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COPD Exacerbation

An event characterized by dyspnea and/or cough and sputum that
worsen over €14 days, which may be accompanied by tachypnea and/
or tachycardia and is often associated with increased local and
systemic inflammation caused by airway infection, pollution, or other
insult to the airway.



Confounders or Contributors to be Considered in Patients

Presenting with Suspected COPD Exacerbation Figure 4.1

2025

Teaching
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Prcu mania

Chesl mdiograph

Pulmehary embalism

Clinical probability assessment [|cmopbysis, surgery, fracture, history of
rancer, NYT]

Most frequent D-climer

CT angicgraphy lor pulmenary embolism

Heart failure

Chest radiograph
MT Pro Brain Malriurelic Peplide (Pro BMP] and BMP
Echocardiopraphy

Frneumothorax, pleural effusion

Chesl radiograph

Thoracic ultrasound

Less frequent

Wiyocardial infarction and,/or cardic arrhythmias (atvial fibrillation fflutter)

Llcctrocardiograhy

Trapanin
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Classification of the Severity of COPD Exacerbations

Flgure 5.1

2023

COFRD Patient with Suspected Exacerbation

1 Teaching

Confirm ECOPD Diagnosis and Episoda . \ \ \ . S iae Set
B Consider Differential Diagnosis
Severity

Severity Variable thresholds to determine severity Heart fzilure

Mild [default) Crysponea WAS< 5 Pricurmonia
RR = 24 hreaths/min Fulrmonary ernbalisrm
HRE < &5 bpm
Resling Sa0; = %2 breathing ambicnl air
[or patient's usual cwygen grescription] AMD

charge = 3% [whern knowr)

CRP < 10 rng//L {if obtained) Appropriate testing and
lreabmenl
Moderate Dysanea wAS 2§
{mcets at leact AR = 24 hreaths/min
three of fiva®} HR = 55 bprn

Resling S0, < 922% hrealhng ambiend air (ar
patient's usual owyzen prescription] AMDSOR
charge = 3% [whern knowr)

CRF 2 10 /L

It ohtained, ARG may show hypowemia (Pal,
< &l mmHza) and/or hypercapria (PaCo, =15
mmHg) hut ng acidosis

Severe Cyspnea, RR, HE, 530: and CRP same as

moderdle

ARG show new ansetfwarsening iypercapnia
and acidosis FaC0: = 45 miml g aned pll =g 35)

J

Determine etiology:

viral testing. sputum culture, other

Adapted from: The ROML Prepesal, Celli et al. {2021} A d Besgir Crit Care Med. 204(11): 1251 8. Abbroviations:
Vs visual analog dyspnea scale; RR respiratory rate; HR heart rate; 5al; oxpgen saturation; CRP C-reactive
protein; ARG artarial hload gases; Pall, Arterizl pressura of oxygen.
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Management of Severe but not Life-threatening Exacerbations*®
Figure 4.5

Teaching
Slide Set

Assiss severity of symptoms, bleod gases, chest radiograph

Ad minister supplemental oxygen therapy, obtain serial arterial blood gas, venous blood gas and
pulse axmetry moasurements

Bronchaodilators:
Increase dases and/or trequency of shart-acting bronchodilators
Combine short-acting beta 2-aponists and antichelinergics
Consider use al long-acling brenchadilalors when palienl becomes sLalle

Llse spacers arair-driven nebulizers whean approariate

Conslder aral cortcosterolds

Consider antibiotics {oral} when signs of bacteral infection are present

Consider naninvasive mechanical ventilation {N1WV)

At all timees:
morilar Muid balance
Consider subcutanenus hepardn ar low molacular weight heparin far thrormboembolism prophylasis

Identify and treat associated conditions (e, g., heart failure, arrbythmias, pulmonary embalism etc,)

~I nzal resoprees need 12 by aansidersd
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Indications for Respiratory or Medical Intensive Care Unit
Admission*

Figure 4.7

Severe dyspnea that responds inadequately to initial emergency therapy
Changes in mental status (confusion, lethargy, coma)

Persistent ar worsening hypoxemia (Pa0, < 5.3 kPa or < 40 mmHg) and/or severe/worsening
respiratory acidosis {(pH < 7.25) despite supplemental oxygen and noninvasive ventilation

Need for invasive mechanical ventilation

Hemodynamic instability - need for vasopressors

*Local resources need to be considered.
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