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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD| is now one of the top three causes of death worldwide and 90% of
these deaths occur in low- and middle-income countries (LMICs)." More than 3 million people died of COPD in 2012
accounting for 6% of alldeaths globally. COPD represents animportant public health challenge that is both preventable
and treatable. COPD is a major cause of chronic morbidity and mortality throughout the world; many people suffer
from this disease for years and die prematurely from it or its complications. Globally, the COPD burden is projected to
increase incoming decades because of continued exposure to COPD risk factors and aging of the population.




DEFINITION AND OVERVIEW

Chronic Obstructive Pulmonary Disease (COPD)-is-a common, preventable and treatable disease
that is characterized by persistent respiratory symptoms and airflow limitation that is due to airway
and/or alveolar abnormalities usually caused by significant exposure to noxious particles or gases.

The most common respiratory symptams include dyspnea, cough and/or sputum production. These
symptoms may be under-reported by patients.

The main risk factor for COPD is tobacco smoking but other environmental exposures such as
biomass fuel exposure and air pollution may contribute. Besides exposures, host factors predispose
individuals to developg COPD. These include genetic abnormalities, abnormal lung development and
accelerated aging.

COPD may be punctuated by periods of acute worsening of respiratory symptoms, called
exacerbations.

In most patients, COPD is associated with significant concomitant chronic diseases, which increase
its morbidity and mortality.




WHAT IS CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD)?

Chronic Obstructive Pulmonary Disease (COPD) is a common, preventable and treatable disease that is characterized
by persistent respiratory symptoms and airflow limitation that is due to airway and/or alveolar abnormalities usually
caused by significant exposure to noxious particles or gases and influenced by host factors including abnormal lung
development. Significant comorbidities may have an impact on morbidity and mortality. There may be significant lung
pathology (e.g., emphysema) in the absence of airflow limitation that needs further evaluation.







RISK FACTORS FOR COPD
Exposures Host factors
» Tobacco “ » Genetic
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PATHOPHYSIOLOGY OF COPD

* Mucous hypersecretion
and ciliary dysfunction

¢ Airflow obstruction and
hyperinflation or air trapping
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¢ Pulmonary hypertension 24 (" O

» Gas exchange abnormalities

» Systemic effects

From the Global Strategy for the Diagnosis, Management and Prevention of COPD, Global Initiative
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What are the symptoms of COPD?

COPD symptoms Advanced COPD symptoms
Chronic cough Cyanosis
Sputum production Morning headaches
Dyspnea. Weight loss
Frequent respiratory infections Cor pulmonale
Chest tightness hemoptysis.
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Consider COPD, and perform spirometry, if any of these indicators are present in an individual over age 40.
These indicators are not diagnostic themselves, but the presence of multiple key indicators increases the
probability of a diagnosis of COPD. Spirometry is required to establish a diagnosis of COPD.

Dyspnea that is:

Chronic Cough:

Chronic Sputum Production:

Progressive over time.
Characteristically worse with exercise.
Persistent.

May be intermittent and may be unproductive.
Recurrent wheeze.

Any pattern of chronic sputum production may indicate COPD.

Recurrent Lower Respiratory Tract Infections

History of Risk Factors:

Family History of COPD
and/or Childhood Factors:

TABLE 2.1

Host factors (such as genetic factors, congenital/developmental abnormalities etc.).
Tobacco smoke (including popular local preparations).

Smoke from home cooking and heating fuels.

Occupational dusts, vapors, fumes, gases and other chemicals.

For example low birthweight, childhood respiratory infections etc.
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) OTHER CAUSES OF CHRONIC COUGH

INTRATHORACIC

e Asthma

e Lung Cancer

e Tuberculosis

e Bronchiectasis

e Left Heart Failure

e Interstitial Lung Disease
e Cystic Fibrosis

e Idiopathic Cough

EXTRATHORACIC

e Chronic Allergic Rhinitis
e Post Nasal Drip Syndrome (PNDS)
e Upper Airway Cough Syndrome (UACS)

e Gastroesophageal Reflux
e Medication (e.g. ACE Inhibitors)

TABL
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} CONSIDERATIONS IN PERFORMING SPIROMETRY

PREPARATION

e Spirometers need calibration on a regular basis.

e Spirometers should produce hard copy or have a digital display of the expiratory curve to permit detection of
technical errors or have an automatic prompt to identify an unsatisfactory test and the reason for it.

e The supervisor of the test needs training in optimal technique and quality performance.

e Maximal patient effort in performing the test is required to avoid underestimation of values and hence errors in
diagnosis and management.

BRONCHODILATION

e Possible dosage protocols are 400 mcg short-acting betas-agonist, 160 mcg short-acting anticholinergic, or the
two combined.® FEV. should be measured 10-15 minutes after a short-acting betas-agonist is given, or 30-45
minutes after a short-acting anticholinergic or a combination of both classes of drugs.

PERFORIMANCE

e Spirometry should be performed using techniques that meet published standards.?

e The expiratory volume/time traces should be smooth and free from irregularities. The pause between
inspiration and expiration should be < 1 second.

® The recording should go on long enough for a volume plateau to be reached, which may take more than 15
seconds in severe disease.

e Both FVC and FEV, should be the largest value obtained from any of three technically satisfactory curves and
the FVC and FEV,; values in these three curves should vary by no more than 52 or 150 ml, whichever is greater.

e« The FEV./FVC ratio should be taken from the technically acceptable curve with the largest sum of FVC and FEV;.

EVALUATION

e Spirometry measurements are evaluated by comparison of the results with appropriate reference values based
on age, height, sex, and race.

e The presence of a postbronchodilator FEV+/FVC < 0.70 confirms the presence of airflow limitation.

a Pellegrino et al. Eur RespirlJ 2005; 26(5): 948-68;
b Miller et al. Eur Respir J 2005; 26(2): 319-38.

© 2022 Global Initiative for Chronic Obstructive Lung Disease



FEV; =4L
FVC =5L
FEV./FVC = 0.8

Volume, liters
Volume, liters

FEV,=1.8L
EVE S S }Obstructive
FEV./FVC = 0.56

@
2 3 4 2 3 4 6

.
1

Time, seconds Time, seconds




DIAGNOSIS AND ASSESSMENT OF COPD

 (COPD should be considered in any patient who has dyspnea, chronic cough or sputum production, a
history of recurrent lower respiratory tract infections and/or a history of exposure to risk factors for
the disease.

e Spirometry is required to make the diagnosis; the presence of a post-bronchodilator FEV1/FVC < 0.70
confirms the presence of persistent airflow limitation.

e The goals of COPD assessment are to determine the level of airflow limitation, the impact of disease
on the patient’s health status, and the risk of future events (such as exacerbations, hospital
admissions, or death), in order to guide therapy.

e Concomitant chronic diseases occur frequently in COPD patients, including cardiovascular disease,
skeletal muscle dysfunction, metabolic syndrome, osteoporosis, depression, anxiety, and lung cancer.
These comorbidities should be actively sought and treated appropriately when present as they can
influence mortality and hospitalizations independently.




DIAGNOSIS m

COPD should be considered in any patient who has dyspnea, chronic cough or sputum production, and/or a history of
exposure to risk factors for the disease (see Table). Spirometry is required to make the diagnosis in this clinical
context?; the presence of a post-bronchodilator FEV1/FVC < 0.70 confirms the presence of persistent airflow limitation
and thus of COPD in patients with appropriate symptoms and significant exposures to noxious stimuli. Spirometry is
the most reproducible and objective measurement of airflow limitation. It is a noninvasive and readily available test.
Despite its good sensitivity, peak expiratory flow measurement alone cannot be reliably used as the only diagnostic
test because of its weak specificity.®*** The WHO has defined a minimum set of interventions for the diagnosis of COPD

in primary care.”




DIFFERENTIAL DIAGNOSIS

A major differential diagnosis is asthma. In some patients with chronic asthma, a clear distinction from COPD is not
possible using current imaging and physiological testing techniques. In these patients, current management is similar
to that of asthma. Other potential diagnoses are usually easier to distinguish from COPD (see Table).

Alpha-1 antitrypsin deficiency (AATD) screening. The World Health Organization:recommends that all patients with a
diagnosis of COPD should be screened once especially in areas with high AATB:prevalence.*** A low concentration (<
20% normal) is highly suggestive of homozygous deficiency. Family members should also be screened.




Additional investigations
The following additional investigations may be considered as
part of the diagnosis and assessment of COPD.

Imaging. A chest X-ray is not useful to establish a diagnosis in
COPD, but it 1s valuable in excluding alternative diagnoses and
establishing the presence of significant comorbidities such as
concomitant respiratory (pulmonary fibrosis, bronchiectasis,
pleural diseases), skeletal (e.g., kyphoscoliosis), and cardiac
diseases (e.g., cardiomegaly).




Computed tomography (CT) of the chest is not routinely
recommended except for detection of bronchiectasis and
COPD patients that meet the criteria for lung cancer risk
assessment

Lung volumes and ditfusing capacity

Oximetry and arterial blood gas measurement

Exercise testing and assessment of physical activity

The BODE (Body mass index, Obstruction, Dyspnea, and
Exercise) method gives a composite score that 1s a better
predictor of subsequent survival than any single component
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BODE Score

Variable 0 1 2 3
FEV1, % predicted > 65 50-65 35-49 < 35
Dyspnea: MRC 0-1 2 3 4
6MWD, meters > 350 250-349 150-249 < 149
BMI > 21 < 21

FEV1 = forced expiratory volume in 1 second; MRC = Medical Research Council;
6MWD = 6-minute walk distance test; BMI = body mass index




} DIFFERENTIAL DIAGNOSIS OF COPD

DIAGNOSIS

COPD

Asthma

Congestive Heart Failure

Bronchiectasis

Tuberculosis

Obliterative Bronchiolitis

Diffuse Panbronchiolitis

SUGGESTIVE FEATURES

Onset in mid-life.
Symptoms slowly progressive.
History of tobacco smoking or exposure to other types of smoke.

Onset early in life (often childhood).
Symptoms vary widely from day to day.
Symptoms worse at night/early morning.
Allergy, rhinitis, and/or eczema also present.
Family history of asthma.

Obesity coexistence.

Chest X-ray shows dilated heart, pulmonary edema.
Pulmonary function tests indicate volume restriction, not airflow limitation.

Large volumes of purulent sputum.
Commonly associated with bacterial infection.
Chest X-ray/CT shows bronchial dilation, bronchial wall thickening.

Onset all ages.

Chest X-ray shows lung infiltrate.
Microbiological confirmation.

High local prevalence of tuberculosis.

Onset at younger age, honsmokers.

May have history of rheumatoid arthritis or acute fume exposure.
Seen after lung or bone marrow transplantation.

CT on expiration shows hypodense areas.

Predominantly seen in patients of Asian descent.

Most patients are male and nonsmokers.

Almost all have chronic sinusitis.

Chest X-ray & HRCT show diffuse small centrilobular nodular opacities & hyperinflation.

These features tend to be characteristic of the respective diseases, but are not mandatory. For example,
a person who has never smoked may develop COPD (especially in the developing world where other risk factors

may be more important than cigarette smoking); asthma may develop in adult and even in elderly patients.

T
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ASSESSMENT

The goals of COPD assessment are to determine the level of airflow limitation, its impact on the patient’s health status
and the risk of future events (such as exacerbations, hospital admissions or death), in order to, eventually, guide
therapy. To achieve these goals, COPD assessment must consider the following aspects of the disease separately:

» The presence and severity of the spirometric abnormality

* Current nature and magnitude of the patient’s symptoms

* History of moderate and severe exacerbations ,\Q/
» Presence of comorbidities &‘)\)




In patients with FEV1/FVC < 0.70:

GOLD 1:

GOLD 2:

GOLD 3:

GOLD 4:

Mild

Moderate

Severe

Very Severe

CLASSIFICATION OF AIRFLOW LIMITATION SEVERITY
IN COPD (BASED ON POST-BRONCHODILATOR FEV,)

FEV; 2 80% predicted

50% < FEV; < 80% predicted

30% < FEV, < 50% predicted

FEV; < 30% predicted

© 2022 Global Initiative for Chronic Obstructive Lung Disease



} MODIFIED MRC DYSPNEA SCALEFE®

PLEASE TICK IN THE BOX THAT APPLIES TO YOU | ONEBOX ONLY | Grades0-4

mMRC Grade 0.

mMRC Grade 1.

mMRC Grade 2.

mMRC Grade 3.

mMRC Grade 4.

| only get breathless with strenuous exercise.

| get short of breath when hurrying on the level or walking
up a slight hill.

| walk slower than people of the same age on the level because
of breathlessness, or | have to stop for breath when walking on
my own pace on the level.

| stop for breath after walking about 100 meters or after a few
minutes on the level.

| am too breathless to leave the house or | am breathless
when dressing or undressing.

® Fletcher CM. BMJ 1960; 2: 1662.

TABLE

© 2022 Global Initiative for Chronic Obstructive Lung Disease



P CAT™ ASSESSMENT

For each item below, place a mark (x) in the box that best describes you currently.

Be sure to only select one response for each question.

@®®®@® I am very sad

EXAMPLE: | am very happy

SCORE

| never cough

OO O

| cough all the time

| have no phlegm (mucus)
in my chest at all

OISO

My chest is completely full
of phlegm (mucus)

My chest does not feel tight at all

OO @O

My chest feels very tight

When | walk up a hill or one flight
of stairs | am not breathless

OISO,

When | walk up a hill or one flight
of stairs | am very breathless

|l am not limited doing any
activities at home

OISO

|l am very limited doing
activities at home

| am confident leaving my home
despite my lung condition

OISO,

I am not at all confident leaving my
home because of my lung condition

| sleep soundly

OISO,

| don‘t sleep soundly because
of my lung condition

| have lots of energy

OO O

| have no energy at all

Reference: Jones et al. ERJ 2009; 34 (3); 648-54.

FIGURE 2.3

TOTAL SCORE:
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Spirometrically
Confirmed Diagnosis

Assessment of
airflow limitation

>

Post-bronchodilator
FEV./FVC < 0.7

Moderate or Severe
Exacerbation History

> 1 leading
to hospital
admission

(not leading
to hospital
admission)

Assessment of
symptoms/risk
of exacerbations

[ R ————

Symptoms




* Diagnosis

¢ Assessment of severity of airflow obstruction (for prognosis)

® Follow-up assessment

» Therapeutic decisions.

— Pharmacological in selected circumstances
(e.g., discrepancy between spirometry and level of symptoms).

— Consider alternative diaghoses when symptoms are disproportionate to degree of airflow
obstruction.

— Non-pharmacological (e.g., interventional procedures).

» |dentification of rapid decline.

TABI_I_ s S
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Pneumothorax, Infections,
Bronchectasis.

Polycythemia — hypoxia.
End-stage lung disease.
Acute Exacerbations.

Cor Pulmonale — Right heart failure.

syncope, hypoxia, pedal edema, passive
hepatic congestion and death.

Lung Cancer
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