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ABSTRACT

Chronic obstructive pulmonary disease (COPD) is a significant contributor to illness, death, and healthcare consumption globally. COPD results from inhaling
harmful particles, particularly tobacco smoke and environmental pollutants. Nevertheless, the extensive variety of elements that enhance the likelihood of
developing and advancing COPD across a person’s lifetime are being increasingly acknowledged. Advancements in omics and imaging methods have offered
deeper understanding of disease pathobiology, potentially leading to improvements in the prevention, diagnosis, and treatment of COPD. While only a limited
number of new treatments for COPD have received approval in the last 5 years, progress has been achieved in directing current therapies to particular subgroups
by employing novel biomarker-driven approaches. Moreover, COVID-19 has certainly impacted those with COPD, who face a greater risk of severe disease
compared to healthy individuals, while also suffering from disruptions in health-care provision and social isolation. This Seminar examines COPD, focusing on the
latest developments in epidemiology, pathophysiology, imaging, diagnosis, and treatment.
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Categories of chronic obstructive pulmonary disease

COPD encompasses emphysema as well as chronic bronchitis. Individuals with COPD frequently exhibit characteristics of both.

Emphysema occurs when your alveoli get injured and increase in size. The most frequent symptom is difficulty breathing (dyspnea).

Chronic bronchitis involves inflammation in the larger air passages of your lungs. This constricts your air passages and produces a lot of mucus. Coughing
is the most prevalent symptom.

Indications

e The primary symptoms of COPD include shortness of breath, a persistent cough (occasionally with mucus), and fatigue.

. Symptoms of COPD can escalate rapidly. These are referred to as flare-ups. These typically persist for several days and frequently necessitate
extra medication.

. Individuals with COPD are at an increased risk for additional health issues. These consist of:
e  Respiratory infections, such as influenza or pneumonia
1. Pulmonary carcinoma
2. Cardiac issues
3. Fragile muscles and delicate bones
4. Melancholy and worry.
Typical symptoms of COPD begin to manifest from middle age onwards. As COPD advances, individuals struggle more to perform their usual daily

tasks, often because of shortness of breath. There could be a significant financial strain resulting from reduced productivity at work and home, along with
medical treatment expenses.
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COPD is occasionally referred to as emphysema or chronic bronchitis. Emphysema typically indicates the damage to the small air sacs located at the
termination of the air passages in the lungs. Chronic bronchitis is characterized by a persistent cough that produces mucus due to inflammation in the air
passages. COPD and asthma exhibit similar symptoms (coughing, wheezing, and trouble breathing), and individuals may suffer from both ailments.

Reasons

Various mechanisms can result in the airways narrowing, contributing to COPD. There might be damage to sections of the lung, mucus obstructing the
air passages, and inflammation and swelling of the lining of the airways.

COPD progresses slowly over time, typically due to a mix of risk factors:
e  Tobacco exposure from direct smoking or indirect exposure to secondhand smoke;
e Workplace exposure to dust, fumes, or chemicals;

. Indoor air pollution often arises from the use of biomass fuels (such as wood, animal dung, and crop residue) or coal for cooking and heating
in low- and middle-income nations, resulting in significant smoke exposure.

o early life experiences like inadequate growth in the womb, being born prematurely, and recurrent or serious respiratory infections during
childhood that hinder optimal lung development;

e auncommon genetic disorder known as alpha-1 antitrypsin deficiency, which may lead to COPD in early life.

e  COPD should be considered if an individual presents typical symptoms, with a diagnosis verified through a breathing test known as
spirometry, which assesses lung function. In low- and middle-income nations, spirometry is frequently lacking, resulting in potential missed
diagnoses.

What complications arise from COPD?

COPD can hold bacteria in your lungs, resulting in infections. It can also stop oxygen from entering your body and carbon dioxide from leaving. This
may result in severe complications, such as:

. Lung infection.

e  Elevated amounts of carbon dioxide in your bloodstream (hypercapnia).
e  Reduced oxygen levels in your blood (hypoxemia).

e Failure of the respiratory system.

. Lung high blood pressure.

. Right-sided heart insufficiency (cor pulmonale).

. Pneumothorax (collapsed lung).

e  Polycythemia (producing an excess of red blood cells).

What is the process for diagnosing chronic obstructive pulmonary disease (COPD)?

To identify COPD, a healthcare provider will conduct an examination and inquire about your medical history. They will evaluate the functionality of
your lungs and may obtain images of them.

You might be asked questions such as:
. Do you smoke or have you smoked before?

. Have you experienced prolonged exposure to dust or air contaminants?
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. Does anyone else in your family suffer from COPD, other respiratory issues, or liver disease?
e Do you experience difficulty breathing during exercise? When taking a break?
. Have you been experiencing coughing or wheezing for an extended period?
. Do you expel mucus when coughing?
Which examinations do healthcare professionals utilize to identify COPD?
Your healthcare provider may utilize the tests listed below to assist in diagnosing COPD:
1.  Tests for lung function. Providers can utilize spirometry and various tests to assess how effectively your lungs are functioning.
2. Oximetria de pulso. This test employs a tool placed on your finger to assess the oxygen levels in your bloodstream.
3. Imaging examinations. Chest X-rays or CT scans can detect lung changes attributed to COPD.
4.  Test for arterial blood gases. This is a blood examination that evaluates your oxygen and carbon dioxide levels.
5. Testing through exercise. Your provider utilizes this to assess whether your blood’s oxygen level decreases during exercise.
6. Electrocardiography (ECG or EKG). This examination evaluates heart performance and excludes heart disease as a reason for breathlessness.

7. Tests on blood. Your healthcare provider might evaluate your AAT protein levels to determine if you could have Alpha-1 antitrypsin
deficiency.

8.  Genetic screening. If your healthcare provider suspects that a genetic disorder might be responsible for your lung problems, they may conduct
a blood test to look for genetic alterations.

What are the phases of COPD?

Your healthcare provider can classify COPD using the results from your forced expiratory volume in one second (FEV1). FEV1 measures the volume of
air you can exhale in one second, indicating the level of blockage in your airways to your provider. Your healthcare provider assesses FEV1 using
spirometry.

The stages of COPD, categorized by severity, are:

Stage 1: FEV1 is at least 80.

Stage 2: FEV1 lies within the range of 50 to 79.

Stage 3: FEV1 ranges from 30 to 49.

Stage 4: FEV1 is below 30.

Your healthcare provider can also assess your symptoms and the risk for worsening by using classifications label A, B, and E:

A: You exhibit mild symptoms and have a low chance of worsening.

B: Your symptoms are more intense, and you have a low likelihood of flare-ups.

E: You are at significant risk for flare-ups.

Your stage isn’t directly tied to your symptoms — for example, you might be in stage 3 or 4 and still experience mild symptoms. Your provider can

utilize your stage, symptoms, and frequency of exacerbations to direct your treatment.
Administration and Care
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What treatments are available for COPD?
COPD cannot be cured. Care concentrates on alleviating your symptoms and managing and addressing flare-ups. Your provider might suggest:
. Programs for quitting smoking. If you smoke, stopping can reduce the advancement of COPD.

. Inhalation drugs. Bronchodilators and steroids can decrease inflammation and widen your air passages. These could be available in an inhaler
or as a liquid that you use in a nebulizer.

e  Oxygen treatment. You might require additional oxygen to enhance your oxygen levels.

e  Research studies. Clinical trials are experiments on new therapies to determine their safety and efficacy. Your provider may suggest one if a
new treatment seems suitable.

e  The most effective method to prevent COPD is by steering clear of smoking and avoiding secondhand smoke and other harmful pollutants
that can harm your lungs.

Individuals with COPD have a higher risk of acquiring respiratory infections, which may result in pneumonia or trigger significant worsening of your
symptoms. You can lower your chances of infections by:

1.  Obtaining all suggested vaccines, such as flu, pneumococcal pneumonia, and COVID-19.
2. Frequent Handwashing.
3. Cleaning surfaces with disinfectant.
4. Donning a mask when around others if advised by your provider.
5. Steering clear of packed areas, particularly during the cold and flu season and when COVID cases surge.
6. Receiving all suggested vaccinations, like flu, pneumococcal pneumonia, and COVID-19.
7. Putting on a mask in the presence of others if advised by your provider.
8.  Steering clear of busy areas, particularly in cold and flu season.
Is COPD considered a terminal illness?
COPD worsens gradually over time, but it isn’t always a fatal condition. The speed at which it advances differs from individual to individual. Over the

years (often spanning decades), numerous individuals with COPD may lose the ability to breathe independently. However, some individuals can survive
for many years without experiencing significant symptoms.

Summary

Chronic Obstructive Pulmonary Disease (COPD) is a progressive and debilitating respiratory illness that greatly affects the life quality of millions
globally. The main contributors are smoking, environmental toxins, and hereditary factors, resulting in symptoms like shortness of breath, persistent
cough, and recurrent respiratory infections.

Timely diagnosis and proper management, which involves medication, lifestyle modifications, pulmonary rehabilitation, and oxygen therapy, can aid in
slowing disease advancement and enhancing daily functioning. Prevention, especially quitting smoking and minimizing exposure to harmful pollutants,
continues to be the most effective approach in decreasing COPD cases.

With ongoing medical progress, emerging treatment methods, such as cutting-edge drug therapies and digital health innovations, present optimism for
enhanced management and superior patient results. Increasing awareness of COPD, advocating for early detection, and supporting lung health are vital
in addressing this worldwide health issue.
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