Respiratory Diseases: Understanding, Manifestations,
and Investigations

The respiratory system is a complex network of organs and tissues responsible for facilitating
the exchange of oxygen and carbon dioxide in the body. It encompasses the nasal passages,
throat, larynx, trachea, bronchi, and lungs. However, this intricate system is susceptible to a
range of diseases and conditions that can impair its function. Understanding these
respiratory diseases, their major manifestations, and the diagnostic investigations used is
crucial for both healthcare professionals and the general public.

Asthma:

Asthma is a common chronic respiratory condition that affects millions of people worldwide.
It is characterized by recurrent episodes of wheezing, coughing, chest tightness, and
shortness of breath. These symptoms can vary in severity, with some individuals
experiencing only mild discomfort, while others face life-threatening attacks.

The major manifestations of asthma include:

1. Wheezing: Wheezing is a high-pitched whistling sound that occurs during breathing,
particularly during exhalation. It results from the constriction of the airways and
increased mucus production.

2. Coughing: A persistent cough is a common symptom of asthma. It may be dry or
produce mucus and is often worse at night or early in the morning.

3. Chest Tightness: People with asthma often describe a sensation of tightness or
pressure in their chest, which can be uncomfortable and distressing.

4. Shortness of Breath: Asthma can lead to significant difficulty in breathing, making it
challenging for individuals to perform even simple tasks.

Diagnosis and management of asthma
typically involve a combination of clinical evaluation and specific investigations:

1. Spirometry: Spirometry is a pulmonary function test that measures lung function. It
assesses how much air one can inhale and exhale and how quickly this can be done.
A reduced forced expiratory volume in one second (FEV1) is indicative of airflow
obstruction, a hallmark of asthma.

2. Bronchial Hyperresponsiveness Tests: These tests measure how the airways react to
specific stimuli. Methacholine challenge tests and exercise challenge tests are
common methods to assess bronchial hyperresponsiveness.

3. Peak Flow Monitoring: Peak flow meters are handheld devices that measure the
maximum airflow during forced exhalation. Regular monitoring can help individuals
and healthcare providers manage asthma effectively.

4. Allergy Tests: Identifying specific allergens that trigger asthma attacks is essential.
Skin prick tests or blood tests for allergen-specific antibodies can help in allergy
management.



Chronic Obstructive Pulmonary Disease (COPD) :

Chronic Obstructive Pulmonary Disease, or COPD, is a group of progressive lung diseases,
including chronic bronchitis and emphysema. These diseases are characterized by persistent

airflow limitation, leading to chronic respiratory symptoms.

The major manifestations of COPD include:

1.

Chronic Cough: People with COPD often have a chronic, productive cough due to
increased mucus production and irritation of the airways.

Increased Mucus Production: The airways produce excess mucus in response to
inflammation and irritants, leading to symptoms of chronic bronchitis.

Shortness of Breath: COPD causes progressive shortness of breath, especially during
physical activity. In later stages, it can occur even at rest.

Wheezing: Wheezing is common in COPD, reflecting airway narrowing and
obstruction.

Diagnosing and managing COPD involves the following investigations:

1. Spirometry: As in asthma, spirometry is essential for diagnosing COPD. It helps
determine the severity of airflow obstruction and can differentiate between chronic
bronchitis and emphysema.

2. Imaging Studies: Chest X-rays and computed tomography (CT) scans can provide
additional information about lung structure and any underlying conditions.

3. Arterial Blood Gas Analysis: This test measures oxygen and carbon dioxide levels in
the blood, which can be useful in assessing the severity of COPD and the need for
oxygen therapy.

Pneumonia:

Pneumonia is an infectious disease that can affect one or both lungs. It is most commonly

caused by bacteria, viruses, or fungi. Pneumonia presents with various symptoms,

depending on the causative agent and the individual's overall health.

The major manifestations of pneumonia include:

1.

Fever: Pneumonia often leads to a high fever, which can be accompanied by chills
and sweating.

Cough: A persistent cough with phlegm or pus production is a common symptom.
Chest Pain: Chest pain, especially when breathing or coughing, may occur.
Difficulty Breathing: Shortness of breath and rapid breathing are common in
pneumonia, especially in severe cases.

Fatigue: General fatigue and weakness are often reported.

Investigations used for diagnosing pneumonia include:

1.

Chest X-rays: Chest X-rays can reveal the presence of infiltrates or consolidation in
the affected lung tissue, which is a key diagnostic sign.



Blood Tests: Elevated white blood cell counts and inflammatory markers are
indicative of an infection.

Sputum Cultures: Analyzing a sample of sputum can help identify the specific
pathogen causing the infection, which is crucial for effective treatment.

Pulse Oximetry: Monitoring oxygen saturation levels with a pulse oximeter is
important in assessing the severity of pneumonia and the need for oxygen therapy.

Lung Cancer:

Lung cancer is one of the most deadly cancers, primarily because it is often diagnosed at an
advanced stage. Lung cancer can manifest with a range of symptoms, and its major

manifestations include:

5.

Persistent Cough: A persistent cough, particularly if it changes or worsens over time,
can be an early sign of lung cancer.

Hemoptysis: Coughing up blood or bloody mucus is a concerning symptom.

Chest Pain: Pain in the chest, shoulders, or back can be an indication of lung cancer.
Weight Loss: Unexplained weight loss, especially in combination with other
symptoms, may suggest malignancy.

Difficulty Breathing: Wheezing, shortness of breath, and hoarseness are common.

Investigations used to diagnose lung cancer include:

1.

Imaging Tests: Chest X-rays, CT scans, and PET scans are used to visualize lung
nodules, masses, or metastases.

Biopsies: Tissue samples are essential for confirming the presence of cancer,
determining its type (e.g., non-small cell or small cell), and identifying specific
mutations that can inform treatment decisions.

Bronchoscopy: This procedure allows direct visualization of the airways and
sampling of lung tissue.

Sputum Cytology: Examining sputum samples for cancer cells can be a useful
diagnostic tool.

Obstructive Sleep Apnea (OSA ):
Obstructive Sleep Apnea is a sleep disorder characterized by repeated episodes of upper
airway obstruction during sleep. The major manifestations of OSA include:

1.

Loud Snoring: Individuals with OSA often snore loudly, and this can disturb their
sleep partner.

Intermittent Pauses in Breathing: Breathing pauses during sleep can last for seconds
to minutes, followed by gasping or choking sounds.

Excessive Daytime Sleepiness: OSA disrupts normal sleep patterns, leading to
daytime fatigue, decreased alertness, and poor concentration.

Morning Headaches: Headaches upon waking are common in OSA due to changes in
oxygen and carbon dioxide levels during the night.



Diagnostic investigations for OSA include:

1.

Polysomnography: Polysomnography is a comprehensive sleep study that monitors
various physiological parameters during sleep. It records brain activity, eye
movement, heart rate, muscle activity, and oxygen levels to assess the severity of
OSA.

Home Sleep Apnea Testing: In some cases, a simplified home-based sleep study may
be used to diagnose OSA. It typically monitors breathing patterns and oxygen
saturation levels.

Interstitial Lung Disease (ILD ):

Interstitial Lung Disease encompasses a group of disorders that cause inflammation and
scarring of lung tissue. It leads to progressive dyspnea (shortness of breath), a dry cough,
and reduced exercise tolerance. The major manifestations of ILD include:

1.

Progressive Shortness of Breath: This is the most common and distressing symptom
of ILD, and it can lead to significant disability.

Dry Cough: A persistent, non-productive cough may be present.

Fatigue: Individuals with ILD often experience fatigue and generalized weakness.
Clubbing of Fingers: In some cases, the fingertips may appear rounded and clubbed

due to chronic hypoxia.

Diagnostic investigations for ILD include:

1. High-Resolution CT Scan (HRCT): HRCT of the chest provides detailed images of the
lung tissue, allowing for the visualization of characteristic patterns associated with
different types of ILD.

2. Pulmonary Function Tests (PFTs): PFTs, including spirometry and lung diffusion
capacity tests, help assess lung function and the extent of impairment.

3. Lung Biopsy: In certain cases, a lung biopsy is necessary to confirm the specific type
of ILD and guide treatment decisions.

Tuberculosis (TB ):

Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis. It primarily
affects the lungs and can be transmitted from person to person. The major manifestations of

TB include:

I s

Persistent Cough: A cough lasting three weeks or longer is a typical symptom of TB.
Hemoptysis: Coughing up blood is a concerning sign and can be associated with TB.
Weight Loss: Unexplained weight loss is common in active TB.

Night Sweats: Profuse sweating at night is another characteristic symptom.

Fever: Low-grade fever and fatigue may be present.



Investigations used to diagnose TB include:

1. TB Skin Test (Mantoux Test): This test involves injecting a small amount of purified
protein derivative (PPD) under the skin. A positive reaction indicates exposure to TB.

2. Chest X-Rays: X-rays can reveal characteristic changes in the lung parenchyma.
Sputum Cultures: Culturing the bacteria from sputum samples confirms the
diagnosis and determines drug susceptibility.

4. Nucleic Acid Amplification Tests (NAATs): NAATs are molecular tests that detect the
genetic material of M. tuberculosis, providing a rapid and accurate diagnosis.



