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1. Medical history, respiratory symptoms and signs 
 
 Medical History 
 
I. Current History 

• What respiratory symptoms are you experiencing currently? 
• How long have you been experiencing these symptoms? 
• Have the symptoms been worsening, improving, or staying the same over time? 
• Do you experience shortness of breath or wheezing? 
• Do you have a cough, and if so, how would you describe it (productive or non-

productive, dry or wet)? 
• Do you have chest pain, and if so, can you describe the location, duration, and 

severity? 
• Do you have a fever, chills, or night sweats? 
• Have you been experiencing any other symptoms such as fatigue, weight loss, or 

joint pain? 
• Have you been exposed to anyone with respiratory symptoms, such as a cough or 

cold? 
 
II. Past History 
The past medical history questions focus on the patient's previous respiratory problems or 
diagnoses.  

• History of asthma, chronic obstructive pulmonary disease (COPD), or pneumonia? 
• History of hospitalisation for respiratory problems? 
• History of  chest x-ray or CT scan, and if so, can you provide the results? 
• History of  pulmonary function test, and if so, what were the results? 
• History of smoking or been exposed to secondhand smoke? 
• History of respiratory infection, such as tuberculosis or bronchitis? 
• History of any surgeries or procedures related to respiratory system? 

 
III. Family History 
The family medical history questions focus on the patient's family history of respiratory 
problems. 

• anyone in family have history of respiratory problems? 
• anyone in family diagnosed with asthma, COPD, or lung cancer? 
• anyone in family have a history of allergies or hay fever? 

 
IV. Drug History 
The medication history questions focus on the medications a patient is currently taking or 
has taken in the past that could affect respiratory health. Here are some of the key questions 
to ask: 

• What medications are you currently taking, including over-the-counter medications 
and herbal supplements? 

• Have you ever taken any medications that could affect your respiratory system, such 
as beta-blockers or ACE inhibitors? 



• Have you ever taken medications to treat respiratory problems, such as inhalers or 
nebulizers? 

 

Quick detour: 

Respiratory signs are objective findings that can be observed or measured by a healthcare 
provider during a physical examination. These may include abnormal lung sounds, such as 
wheezing or crackles, or increased respiratory rate or effort. 

 
On the other hand, respiratory symptoms are subjective experiences reported by the 
patient, such as shortness of breath, cough, chest pain, or sputum production. These 
symptoms are usually reported by the patient to the healthcare provider during a medical 
history-taking session. 

 
Respiratory Symptoms 
I. Coughing 

• Coughing is relatively not specific, resulting from irritation anywhere from pharynx to 
the lungs. 

• While coughing in itself is not specific, the character of the cough may be giving clues 
to the underlying cause. 

• Brassy cough suggests pressure on the trachea.  
• Hollow coughing associated with recurrent laryngeal nerve palsy. 
• Chronic cough is associated with TB, foreign body, or asthma.  
• A dry chronic cough can occur as side effect of ACE inhibitors. 
•  It's important to ask the patient whether or not there is any change in the character 

of a chronic cough. 
• ask if it's productive or not productive. 
• If it's productive, what colour is the sputum (yellowish green or rusty), and how 

much sputum comes up. Ask them if there are any exacerbating factors for the cough. 
 
 

Another detour: 

Haemoptysis vs. hematemesis 

It's very possible that the examiner might ask you what's the difference between coughing 
up blood and blood coming from the gastrointestinal tract. The answer to this question is 
to tell them that if the blood came from the respiratory tract, it might be bright red and 
foamy; if it came from the gastrointestinal tract, it will look like coffee grounds. 

 
II. Dyspnoea 

• Dyspnoea is the subjective sensation of shortness of breath. It's usually exacerbated 
by exertion. 

• Causes of dyspnoea may be related to lung, cardiac or anatomical reasons.  
• If they complain about dyspnoea, ask them about the duration and ask them how 

many steps they can climb or how long they can walk before its onset. There might 
be a chance that it's related to a cardiovascular problem,  

• Ask them if there are any special circumstances that might trigger the dyspnoea, for 
example, exposure to an allergen or an occupational allergen.  

Acute Subacute Chronic 



Aetiology of dyspnoea can be divided based on the timing of onset. 
 

 
 
 
 
 
III. Sputum 

• If present ask to see, and ask about colour 
• If black carbon, suggests smoking.  
• If yellow/green is present, it suggests infection.  
• If pink frothy sputum is present, it suggests pulmonary edema.  
• If bloody frothy sputum is present, it suggests malignancy or TB infection and 

requires investigation.  
• Clear sputum is likely saliva. 
• Gram staining and cytological evaluation can be performed. 

 
IV. Haemoptysis  

• There are around 8 different reasons for haemoptysis,  
• Infection 
• Neoplasm 
• vascular reasons,  
• parenchymal reasons,  
• pulmonary hypertension,  
• coagulopathies,  
• foreign body 
• Trauma.  
• It can pose as an emergency if massive bleeding. 
• Bleeding can originate from the respiratory tract lining, vessels or lesions/growths 

 
 
Respiratory signs 
 
I. Stridor 

• Stridor is an inspiratory sound that indicates a partial obstruction of the upper 
Airways.  

• The obstruction can be within the lumen, within the wall, or extrinsic.  

• It can be an emergency if gas exchange is compromised.  
 

II. Wheezing 

• Is an expiratory sound 
 
 
 
III. Cyanosis 

Foreign body 
Pneumothorax 

Asthma 
Effusion 

COPD 
Cardiac failure 



• Blueish discoloration of skin due to excess reduced haemoglobin in blood. Secondary 
to poor ventilation , perfusion or shunting.  

IV. Chest deformities 

• Barrel chest (increased AP diameter) 

• pigeon chest 

• funnel chest 

• kyphosis 

• scoliosis. 
V. Digital clubbing 

• Bulbous finger tips and loss of angle between nailbeds 

• Peripheral sign of cyanosis. 

• Non-specific as appears in variety of pathologies and exact mechanism not 
understood 

 
Extra: Physical Examination for respiratory system according to oxford’s clinical handbook 
 

Physical examination revolving around the respiratory system will start with general 
inspection, followed by inspection of the hands, arms, neck, face, front of the chest, and 
back of the chest. 

 

General inspection: Assess the general state, look for clues, and check the patient's colour. 
If they're pale or cyanosed, check to see if they have shortness of breath or use accessory 
muscles to breathe. Check for signs of respiratory distress, their respiratory rate, and 
breathing pattern. Assess wall or spine deformities, inspect for scars of past surgery, look 
for chest wall movements, and if it's symmetrical, look for paradoxical respiration, which is 
when the abdomen is sucked in with inspiration and is seen in diaphragmatic paralysis. 

Hands inspection: Look for tobacco staining, peripheral cyanosis, clubbing, signs of 
systemic disease such as rheumatoid arthritis. 
 

Arms: Check blood pressure. 
 

Neck: Look at the trachea to see if it is central or displaced. 

 
Face: Look for Horner's triad and purse lip breathing. 

 

Front of chest: Perform normal inspection, palpation, percussion, and auscultation. 

 

Back chest: During percussion, if dull percussion is heard, it may indicate collapse, 
consolidation, or fibrosis. If hyper resonant percussion is heard, it indicates pneumothorax 
or hyperinflation. Normal auscultation sounds of the lung are vesicular. 
 
 
 
 
 
2. Differential diagnosis of dyspnoe, cough, chest pain and hemopytiss 



 
I. Dyspnea 

• Cardiac causes: heart failure, coronary artery disease, pericarditis, arrhythmias, 
valvular heart disease, myocarditis. 

• Pulmonary causes: asthma, chronic obstructive pulmonary disease (COPD), 
interstitial lung disease, pulmonary embolism, pneumonia, pleural effusion, 
pneumothorax, bronchitis, lung cancer. 

• Neurological causes: stroke, peripheral neuropathy, myasthenia gravis, Guillain-
Barre syndrome. 

• Gastrointestinal causes: gastroesophageal reflux disease (GERD), hiatal hernia, 
esophageal spasm. 

• Hematologic causes: anemia, sickle cell crisis. 

• Metabolic causes: diabetic ketoacidosis, hyperthyroidism, hypothyroidism. 

• Psychogenic causes: anxiety, panic disorder. 

• Other causes: obesity, pregnancy, drug toxicity. 
 
It is important to perform a thorough medical history and physical examination to help 
narrow down the potential causes of dyspnea. Additional diagnostic tests such as blood tests, 
electrocardiogram (ECG), chest x-ray, pulmonary function tests, and imaging studies may 
also be needed to help establish a definitive diagnosis. 
 
II. Cough 

• Upper respiratory tract infections: These are the most common causes of cough, 
including the common cold, flu, and sinus infections. 

• Asthma: Asthma is a chronic respiratory condition characterized by inflammation 
and narrowing of the airways, leading to wheezing, shortness of breath, and 
coughing. 

• Chronic obstructive pulmonary disease (COPD): COPD is a chronic respiratory 
disease that includes chronic bronchitis and emphysema. It is typically caused by 
smoking and is characterized by coughing, wheezing, and shortness of breath. 

• Gastroesophageal reflux disease (GERD): GERD is a digestive disorder that 
causes acid reflux, leading to coughing, hoarseness, and heartburn. 

• Allergies: Allergies can cause coughing due to postnasal drip, a condition in which 
excess mucus drips down the back of the throat, causing irritation and coughing. 

• Medications: Some medications, such as ACE inhibitors used to treat high blood 
pressure, can cause coughing as a side effect. 

• Lung cancer: Although less common, coughing can be a symptom of lung cancer, 
especially if it is persistent and accompanied by other symptoms such as weight 
loss and chest pain. 

• Interstitial lung disease: This is a group of lung diseases that cause inflammation 
and scarring of the lung tissue, leading to coughing, shortness of breath, and 
fatigue. 

• Pulmonary embolism: This is a potentially life-threatening condition that occurs 
when a blood clot forms in the lungs, causing coughing, chest pain, and shortness 
of breath. 



• Bronchiectasis: This is a chronic lung condition characterized by damage to the 
bronchial tubes, leading to coughing, wheezing, and shortness of breath. 

 
III. Chest pain 

• Pulmonary embolism: This is a blood clot that blocks a blood vessel in the lungs, 
causing chest pain, shortness of breath, and coughing. 

• Pneumonia: This is a bacterial or viral infection of the lungs that causes chest 
pain, coughing, fever, and difficulty breathing. 

• Pleurisy: This is inflammation of the lining of the lungs, which can cause sharp 
chest pain that worsens with breathing or coughing. 

• Pulmonary hypertension: This is high blood pressure in the blood vessels that 
supply the lungs, which can cause chest pain, shortness of breath, and fatigue. 

• Asthma: This is a chronic respiratory condition that causes inflammation and 
narrowing of the airways, leading to chest tightness, coughing, and wheezing. 

• Chronic obstructive pulmonary disease (COPD): This is a progressive lung 
disease that causes shortness of breath, coughing, and chest tightness. 

• Lung cancer: This is a malignant tumor that grows in the lung tissue and can 
cause chest pain, coughing, and shortness of breath. 

• Bronchitis: This is inflammation of the bronchial tubes, which can cause chest 
discomfort, coughing, and difficulty breathing. 

• Rib fractures: This is a break in one of the ribs, which can cause severe chest pain 
that worsens with breathing or movement. 

• Gastroesophageal reflux disease (GERD): This is a condition where stomach acid 
flows back into the esophagus, causing heartburn and chest pain that may be 
mistaken for a respiratory issue. 

 
It is important to note that many of these conditions can have overlapping symptoms, and a 
thorough medical evaluation is necessary to determine the underlying cause of chest pain. 
 
IV. Hemophtysis 

• Bronchitis and bronchiectasis: Inflammation of the bronchial tubes, which can 
lead to coughing up mucus and blood. 

• Pneumonia: An infection of the lungs that can cause coughing up blood along 
with other symptoms like fever, chest pain, and shortness of breath. 

• Pulmonary embolism: A blood clot in the lungs can cause coughing up blood, 
along with chest pain, shortness of breath, and rapid breathing. 

• Lung cancer: Tumors in the lungs can cause bleeding, as well as persistent 
coughing, chest pain, and shortness of breath. 

• Tuberculosis: An infectious disease that can cause coughing up blood, along with 
fever, night sweats, and weight loss. 

• Pulmonary edema: A buildup of fluid in the lungs due to heart failure, which can 
cause coughing up frothy, pink-tinged sputum. 

• Goodpasture syndrome: A rare autoimmune disorder that can cause bleeding in 
the lungs and kidneys. 

• Wegener's granulomatosis: An autoimmune disorder that can cause bleeding in 
the lungs, as well as other symptoms like sinusitis and kidney problems. 



• Mitral stenosis: A heart condition that can cause blood to back up in the lungs, 
leading to coughing up blood. 

• Idiopathic pulmonary hemosiderosis: A rare disorder that can cause recurrent 
episodes of bleeding in the lung 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
3. Lung function tests, types, indications, devices, and minimal requirement of 
Acceptability 
 
Lung function tests also known as pulmonary function tests or PFTs measure how well your 
lungs are working.  
They are often used to diagnose lung diseases such as asthma, chronic obstructive 
pulmonary disease (COPD), and pulmonary fibrosis. 
 
 
The most common are spirometry, lung volume tests, and gas diffusion tests. 
I. Types 
 

Spirometry 
This test measures the amount of air you can inhale and exhale, as well as how quickly 
you can exhale.  
During the test, you will be asked to take a deep breath and blow into a tube attached to 
a machine called a spirometer.  
The machine will measure the volume of air you exhale in one second (FEV1) and the 
total volume of air you can exhale (FVC). 
 
Lung volume tests:  
These tests measure the total amount of air in your lungs, including the air that remains 
in your lungs after you exhale.  
There are different types of lung volume tests, including body plethysmography, which 
measures the amount of air in your lungs by having you sit in a sealed box and breathe 
through a mouthpiece, and gas dilution tests, which use a small amount of gas to 
measure lung volume. 
 
Diffusion capacity tests 
These tests measure how well your lungs transfer oxygen from the air into your 
bloodstream.  
During the test, you will breathe in a small amount of gas, and the machine will measure 
how much of the gas was absorbed by your body. 
 
Exercise tests 
These tests measure how well your lungs function during exercise.  
During the test, you will be asked to walk or run on a treadmill or ride a stationary bike 
while your breathing and heart rate are monitored. 
 
Bronchoprovocation tests 
These tests are used to diagnose asthma and involve inhaling a substance that can 
trigger asthma symptoms. The machine will measure your lung function before and after 
you inhale the substance to determine if there is a significant decrease in lung function. 

 
  



II. indications 
Respiratory symptoms: such as shortness of breath, wheezing, coughing, or chest 
tightness 

 
Lung disease diagnosis: including asthma, chronic obstructive pulmonary disease (COPD), 
pulmonary fibrosis, and bronchiectasis. 
 
Monitoring lung disease: lung function tests can help monitor the progression of the 
disease and the effectiveness of treatment. 
 
Pre-operative assessment: To assess baseline lung function and determine possible 
increased risk of complications during and after the surgery. 
 
Occupational or environmental exposure: to monitor for the development of lung 
disease. 
 
Fitness assessment: Lung function tests may be used to assess fitness level and to help 
design an appropriate exercise program. 

 
III. Devices 
There are several devices used for lung function tests, each designed to measure a different 
aspect of lung function. The most common devices used for lung function tests are: 
 

Spirometer: A spirometer is a device used to measure the amount of air you can inhale 
and exhale, as well as how quickly you can exhale. During a spirometry test, you will be 
asked to take a deep breath and blow into a tube attached to the spirometer. 
 
Plethysmograph: A plethysmograph is a sealed box that measures lung volume. During a 
lung volume test, you will sit in the box and breathe through a mouthpiece while the 
machine measures the volume of air in the box before and after you breathe in and out. 
 
Gas dilution device: A gas dilution device is used to measure lung volume by having you 
breathe in a small amount of gas. The machine will measure the concentration of the gas 
in the air you exhale to determine your lung volume. 
 
Diffusion capacity device: A diffusion capacity device measures how well your lungs 
transfer oxygen from the air into your bloodstream. During the test, you will breathe in a 
small amount of gas, and the machine will measure how much of the gas was absorbed 
by your body. 
 
Exercise equipment: Exercise equipment such as a treadmill or stationary bike may be 
used during exercise tests to monitor your breathing and heart rate. 
 
Nebulizer: A nebulizer is a device that converts liquid medication into a fine mist that 
can be inhaled into the lungs. Nebulizers may be used during bronchoprovocation tests 
to help diagnose asthma. 

 



IV. minimal requirement of acceptability 
 
To ensure the accuracy and reliability of lung function test results, there are certain minimal 
requirements of acceptability that must be met during testing.  
These requirements are determined by professional organizations such as the American 
Thoracic Society and the European Respiratory Society and are based on the best available 
scientific evidence. 
The minimal requirements of acceptability for lung function tests include: 

1. Proper technique: The patient must perform the test using proper technique to 
ensure accurate and reliable results. The technician administering the test should 
provide clear instructions and feedback to the patient to ensure proper technique. 

2. Good effort: The patient must make a good effort during the test, which means they 
must breathe in and out as deeply and forcefully as possible. The technician should 
encourage the patient to give their best effort during the test. 

3. Reproducibility: The test results must be reproducible, which means that the 
measurements must be consistent when the test is repeated. Reproducibility is 
important to ensure that changes in lung function over time are accurately detected. 

4. Normal values: The test results should be compared to normal values for the 
patient's age, sex, and height. These values are based on population data and 
provide a reference point for interpreting the results. 

5. Quality control: The equipment used to perform the test must be calibrated and 
maintained according to manufacturer guidelines. The technician administering the 
test should follow quality control procedures to ensure the accuracy and reliability of 
the results. 

 
  



4. Static and dynamic lung volumes, flow-volume loops, evaluation of lung function 
tests, pharmacodynamic test 
 
I. Static and Dynamic lung volumes 
 
Static lung volumes refer to measures of lung capacity that do not involve airflow. There are 
four main static lung volumes: 
 

1. Total lung capacity (TLC): This is the maximum volume of air that the lungs can hold. 
It is the sum of all four lung volumes (tidal volume, inspiratory reserve volume, 
expiratory reserve volume, and residual volume). 

2. Residual volume (RV): This is the volume of air that remains in the lungs after a 
maximal exhalation. 

3. Inspiratory reserve volume (IRV): This is the maximum amount of air that can be 
inhaled after a normal inhalation. 

4. Expiratory reserve volume (ERV): This is the maximum amount of air that can be 
exhaled after a normal exhalation. 

Static lung volumes are measured using a technique called body plethysmography 
 
Dynamic lung volumes refer to measures of airflow during breathing. There are several 
dynamic lung volumes that are commonly measured during lung function tests: 

1. Forced vital capacity (FVC): This is the maximum amount of air that can be forcefully 
exhaled after taking a deep breath. 

2. Forced expiratory volume in one second (FEV1): This is the maximum amount of air 
that can be forcefully exhaled in the first second of the FVC maneuver. 

3. Forced expiratory flow (FEF): This is the average flow rate during the middle portion 
of the forced exhalation, usually measured between 25% and 75% of the FVC. 

4. Peak expiratory flow rate (PEFR): This is the maximum flow rate that can be achieved 
during a forceful exhalation, usually measured during a quick and forceful exhalation 
from full inhalation. 

5. Tidal Volume (TV): Tidal volume is the amount of air that moves in and out of the 
lungs during a normal breath. It is the volume of air that is inspired or expired with 
each breath while at rest. In healthy individuals, the tidal volume is typically around 
500 mL. 

 
II. Flow-Volume loops 
Flow-volume loops are graphical representations of the relationship between the volume 
and the flow rate of air during breathing.  
They are created by measuring the volume and flow rate of air during a maximal inhalation 
and exhalation, using a spirometer. 
 
In a flow-volume loop, the volume of air is plotted on the horizontal axis(X), and the flow 
rate is plotted on the vertical axis(Y).  
 
The loop is created by plotting the flow rate against the volume at each point in time during 
the inhalation and exhalation.  
 



III. Evaluation of Flow-Volume Loop 
 
The resulting loop can provide information about lung function and can indicate the 
presence of certain lung diseases. 
 
Flow-volume loops can be evaluated by looking at the shape of the loop and the values of 
the measures that are calculated from the loop.  
The measures that are commonly calculated from a flow-volume loop include forced vital 
capacity (FVC), forced expiratory volume in one second (FEV1), and the ratio of FEV1/FVC. 
 
Abnormalities in the shape of the flow-volume loop can indicate the presence of certain lung 
diseases, such as obstructive lung diseases (e.g., asthma, COPD) and restrictive lung diseases 
(e.g., pulmonary fibrosis). In obstructive lung diseases, the flow rate during exhalation is 
reduced, resulting in a characteristic scooped-out shape of the loop, often referred to as a 
"concave" or "saddle-shaped" loop. In restrictive lung diseases, the loop may be reduced in 
size and height, indicating a reduced lung capacity. 
 
IV. Pharmacodynamic test 
Pharmacodynamic tests on the respiratory system are tests that evaluate the effects of drugs 
on the function of the lungs and airways. These tests are important in assessing the 
therapeutic or toxic effects of drugs used to treat respiratory diseases, such as asthma, 
chronic obstructive pulmonary disease (COPD), and cystic fibrosis. 
 
e.g Tensilon tests, bronchial challenge tests.  



 
 
5. Diffusion capacity, blood gas evaluation (normal values, deviations. Evaluation of the 
pulmonary circulation 
 
I. Diffusion capacity 
Diffusion capacity, also known as diffusing capacity of the lung for carbon monoxide (DLCO), 
is a measure of the ability of the lungs to transfer gases from the air sacs (alveoli) into the 
bloodstream. Specifically, it measures the rate at which carbon monoxide (CO) is taken up by 
the blood after being inhaled into the lungs. 
 
The DLCO test involves the patient inhaling a small amount of carbon monoxide gas, along 
with a small amount of other gases such as helium and methane.  
The patient then holds their breath for about 10 seconds before exhaling. The amount of 
carbon monoxide that is absorbed by the blood is then measured and compared to the 
amount that was inhaled, which provides a measure of the lung's ability to transfer gases. 
 
The DLCO test is a non-invasive test that can provide valuable information about the 
function of the lungs. A decrease in DLCO may indicate a decrease in the surface area of the 
alveoli, thickening of the alveolar walls, or a decrease in the amount of hemoglobin in the 
blood. This test is commonly used to diagnose and monitor various lung diseases, such as 
emphysema, pulmonary fibrosis, and pulmonary hypertension. 
 
 
II. Blood gas evaluation (Normal values, deviations)  
 
Blood gas evaluation is a test used to measure the levels of oxygen (O2), carbon dioxide 
(CO2), and pH in the arterial blood.  
The test is typically done by inserting a needle into an artery, usually in the wrist or groin, 
and collecting a small sample of blood. 
 
The levels of O2 and CO2 in the blood are important indicators of how well the lungs are 
functioning to exchange gases with the environment.  
A low level of oxygen in the blood (hypoxemia) may indicate lung disease, such as 
pneumonia or chronic obstructive pulmonary disease (COPD), or other conditions that 
impair oxygen delivery to the tissues, such as anemia.  
 
A high level of carbon dioxide in the blood (hypercapnia) may indicate respiratory failure or 
other conditions that affect breathing, such as sleep apnea. 
 
The pH of the blood is a measure of its acidity or alkalinity, and is regulated by the 
respiratory and renal systems in the body. Deviations from the normal range of pH can 
indicate respiratory or metabolic disorders, such as respiratory acidosis (a condition in which 
there is too much CO2 in the blood), metabolic acidosis (a condition in which there is too 
much acid in the blood), or respiratory alkalosis (a condition in which there is too little CO2 
in the blood). 



Blood gas evaluation is a valuable tool for assessing the function of the lungs and diagnosing 
respiratory disorders. It is often used in intensive care units, emergency departments, and 
other clinical settings where patients are at risk of respiratory failure or other respiratory 
complications. 
 
The normal values for blood gas evaluation parameters can vary depending on factors such 
as age, sex, altitude, and underlying health conditions. However, in general, the normal 
values for arterial blood gas (ABG) parameters are: 

• pH: 7.35 to 7.45 
• Partial pressure of oxygen (PaO2): 75 to 100 mmHg 
• Partial pressure of carbon dioxide (PaCO2): 35 to 45 mmHg 
• Bicarbonate (HCO3-): 22 to 28 mEq/L 
• Oxygen saturation (SaO2): 95% to 100% 

 
IV. Pulmonary circulation  
----Do later----  



 
6. Chest imaging: chest Xray, CT, MRI, PET-CT 
  



 
7. Chest X-ray abnormalities, scintigraphy, ultrasound 
  



 
8. Brochoscopy: types, sampling procedures, indications, contraindications, adverse 
Events 
I. Bronchoscopy types 
Bronchoscopy is a medical procedure that allows a doctor to examine the air passages in the 
lungs, including the trachea, bronchi, and bronchioles.  
During the procedure, a thin, flexible tube called a bronchoscope is inserted through the 
nose or mouth and down into the airways.  
The bronchoscope has a light and camera at the end, which allows the doctor to see inside 
the air passages and take tissue samples, if necessary. 
Bronchoscopy may be used to diagnose or treat a variety of lung and respiratory conditions, 
such as: 
 

1. Persistent coughing or wheezing 
2. Unexplained shortness of breath 
3. Lung infections 
4. Lung cancer 
5. Asthma 
6. Chronic obstructive pulmonary disease (COPD) 
7. Foreign object aspiration 

 
There are two types of bronchoscopy: flexible bronchoscopy and rigid bronchoscopy. 
Flexible bronchoscopy is the most common type and is usually performed on an outpatient 
basis under local anesthesia, sedation, or general anesthesia.  
Rigid bronchoscopy is less common and is usually performed under general anesthesia in an 
operating room. 
Bronchoscopy is generally considered a safe procedure with few risks. However, like all 
medical procedures, there are some risks, including bleeding, infection, and adverse 
reactions to anesthesia.  
Patients may experience some discomfort or irritation in the throat or lungs after the 
procedure, but this is usually temporary and can be managed with medications. 
 
II. Bronchoscopy procedures 
Sampling procedures during a bronchoscopy may include: 
 

1. Bronchoalveolar Lavage (BAL): This involves washing the airways with a sterile saline 
solution and then suctioning it back out. The fluid collected can be analyzed for cells, 
bacteria, viruses, and other substances. 

2. Brushing: During a brushing, a small brush is passed through the bronchoscope and 
used to collect cells from the airway lining. These cells can then be examined under a 
microscope for abnormalities. 

3. Biopsy: A small piece of tissue from the airway lining may be removed for 
examination under a microscope. This can help diagnose lung diseases such as cancer, 
infections, and inflammation. 

4. Transbronchial needle aspiration (TBNA): This involves passing a needle through the 
bronchoscope and into the lymph nodes around the airways to collect a sample for 
examination. 



III. Indications and contraindications 
Indications for bronchoscopy: 

1. Diagnosis of lung conditions: Bronchoscopy may be used to diagnose lung diseases 
such as lung cancer, infections, and inflammation. 

2. Evaluation of abnormal imaging findings: If imaging studies such as a CT scan or X-ray 
show abnormal findings, bronchoscopy may be recommended to further evaluate 
and diagnose the cause. 

3. Treatment of airway obstructions: If a patient has a blockage in the airways, 
bronchoscopy may be used to remove the obstruction and improve breathing. 

4. Management of pulmonary hemorrhage: Bronchoscopy can be used to identify the 
source of bleeding in the lungs and to treat it. 
 

Contraindications for bronchoscopy: 
1. Unstable vital signs: Patients who are critically ill or have unstable vital signs may not 

be good candidates for bronchoscopy. 
2. Coagulopathy: Patients with bleeding disorders or taking blood-thinning medications 

may have an increased risk of bleeding during the procedure. 
3. Severe respiratory distress: Patients with severe respiratory distress may not be able 

to tolerate the procedure. 
4. Uncooperative patients: Patients who are unable or unwilling to follow instructions 

during the procedure may not be good candidates for bronchoscopy. 
 
IV. Adverse effects 

1. Bleeding: Bronchoscopy can cause bleeding from the airways, especially if a biopsy or 
other sampling procedure is performed. 

2. Infection: There is a small risk of infection associated with bronchoscopy, especially if 
a biopsy or other sampling procedure is performed. 

3. Airway injury: Bronchoscopy can cause injury to the airways, leading to coughing, 
wheezing, or difficulty breathing. 

4. Allergic reaction: Patients can have an allergic reaction to the anesthesia or other 
medications used during the procedure. 

5. Cardiac arrhythmia: In rare cases, bronchoscopy can cause irregular heart rhythms. 
6. Pneumothorax: In rare cases, bronchoscopy can cause a puncture in the lung, leading 

to a collapsed lung (pneumothorax). 
  



 
9. Role of clinical laboratory test in the diagnosis of respiratory diseases (including 
investigations for allergy and autoimmunity) 
 
I.  
Clinical laboratory tests play an important role in the diagnosis of respiratory diseases. These 
tests can help identify the underlying cause of respiratory symptoms and guide treatment 
decisions. Some commonly used laboratory tests for respiratory diseases include: 
 

1. Blood tests: Blood tests can help identify infections, inflammation, and other 
underlying conditions. For example, a complete blood count (CBC) can provide 
information about the number and type of blood cells, while a C-reactive protein 
(CRP) test can measure the level of inflammation in the body. 

2. Arterial blood gas (ABG) analysis: ABG analysis measures the levels of oxygen, carbon 
dioxide, and other gases in the blood. This test can help diagnose and monitor 
respiratory conditions such as chronic obstructive pulmonary disease (COPD) and 
respiratory failure. 

3. Sputum culture: Sputum culture is a test that involves analyzing a sample of mucus 
coughed up from the lungs. This test can help identify bacterial or fungal infections in 
the respiratory tract. 

4. Pulmonary function tests (PFTs): PFTs are a series of tests that measure how well the 
lungs are functioning. These tests can help diagnose and monitor conditions such as 
asthma, COPD, and pulmonary fibrosis. 

5. Bronchoalveolar lavage (BAL): BAL is a procedure in which a saline solution is injected 
into the lungs and then suctioned out. The fluid collected can be analyzed for cells, 
bacteria, viruses, and other substances. This test can help diagnose infections and 
other respiratory conditions. 

6. Imaging tests: Imaging tests such as X-rays, CT scans, and MRI scans can provide 
detailed images of the respiratory system. These tests can help identify abnormalities 
such as tumors, infections, and inflammation. 

7. Polymerase chain reaction (PCR): PCR is a laboratory technique that amplifies a 
specific DNA sequence, allowing for the detection of bacteria or viruses in a patient's 
respiratory secretions. 

 
 
The results of laboratory tests can be used in conjunction with other diagnostic tools, such 
as physical exams and imaging tests, to diagnose respiratory diseases and guide treatment 
decisions. It is important for patients to discuss their test results with their healthcare 
provider to fully understand their diagnosis and treatment options. 
 
II. Allergy / Autoimmunity 
There are several laboratory tests available to diagnose allergies or autoimmune disorders. 
Some of the most common laboratory tests for allergies and autoimmune disorders are: 

1. Allergen-specific IgE testing: This test measures the level of IgE antibodies in the 
blood that are produced in response to a specific allergen. It is used to diagnose and 
monitor allergic conditions such as asthma, hay fever, and food allergies. 



2. Skin prick test: In this test, a small amount of allergen is placed on the skin and then 
the skin is pricked. The test measures the skin's reaction to the allergen and can help 
identify the allergen responsible for an allergic reaction. 

3. Patch testing: In this test, small amounts of allergens are applied to the skin and then 
covered with a patch. The patch is left in place for 48 hours and then removed to 
determine if there was an allergic reaction. 

4. Autoantibody testing: Autoantibody testing measures the levels of antibodies in the 
blood that are produced in response to a patient's own tissues. These tests can help 
diagnose autoimmune disorders such as lupus, rheumatoid arthritis, and multiple 
sclerosis. 

5. C-reactive protein (CRP) testing: CRP is a protein produced by the liver in response to 
inflammation. Elevated levels of CRP in the blood can indicate an autoimmune 
disorder. 

6. Erythrocyte sedimentation rate (ESR) testing: ESR measures the rate at which red 
blood cells settle in a tube over a period of time. Elevated ESR levels can indicate 
inflammation, which is often seen in autoimmune disorders. 

7. Antinuclear antibody (ANA) testing: ANA testing measures the levels of antibodies in 
the blood that target the nuclei of cells. Elevated levels of ANA can indicate an 
autoimmune disorder. 

  



 
10. Diagnosis and treatment of pulmonary embolism 
 
I. Pulmonary embolism 
 
Pulmonary embolism (PE) is a potentially life-threatening condition that occurs when a 
blood clot travels through the bloodstream and blocks a blood vessel in the lungs.  
This can cause decreased blood flow to the lungs and reduce the amount of oxygen that can 
be delivered to the body.  
 
PE is usually caused by a blood clot that forms in a vein, often in the legs, and then breaks 
off and travels through the bloodstream to the lungs. The most common risk factors for PE 
include a history of blood clots, prolonged immobility, surgery, cancer, pregnancy, and 
certain medications.  
 
Symptoms of PE, ~70% patients asymptomatic due to small size 
Vary from person to person include sudden shortness of breath, chest pain or discomfort, 
coughing, and rapid heartbeat. >60% total pulmonary vasculature occlusion considered 
severe.  
In severe cases, PE can cause collapse, shock, and even sudden death if the blood clot is 
large enough to block a major pulmonary artery and prevent blood flow to a significant 
portion of the lung tissue. This can cause a sudden and severe drop in blood pressure, 
leading to shock, and ultimately, cardiac arrest. 
~70% patients asymptomatic due to small size 

 

The most common vessels affected by pulmonary embolism (PE) are the branches of the 
pulmonary arteries, which carry deoxygenated blood from the heart to the lungs.  
 
The location and size of the blood clot can determine the severity of the PE. A small clot may 
only partially block a small blood vessel, while a larger clot can completely block a major 
artery and cause significant damage to the lung tissue. In some cases, multiple clots may be 
present, affecting multiple branches of the pulmonary arteries. 
 
Saddle embolus: Embolus lodged at artery bifurcation 
 
 
II. Diagnosis of PE 
 
The diagnosis of PE typically involves a combination of clinical assessment, blood tests, 
imaging tests, and sometimes pulmonary function tests.  
 

1. Clinical Assessment: The first step in diagnosing PE is to assess the patient's 
symptoms and medical history ask about symptoms such as shortness of breath, 
chest pain, cough, and leg swelling. and about risk factors for PE, such as recent 
surgery, immobilization (Airplane), or a history of blood clots. 

 



2. Blood tests: Blood tests are used to check for signs of a blood clot, such as elevated 
levels of a protein called D-dimer. However, a positive D-dimer test alone 
diagnostically sufficient 

 
3. Imaging tests: Imaging tests are used to visualize the blood vessels in the lungs and 

identify the presence of a blood clot. The most commonly used imaging tests for PE 
include: 

• Computed Tomography (CT) scan: This test uses X-rays and computer 
technology to create detailed images of the lungs and blood vessels. 

• Pulmonary Angiography: This is a specialized X-ray test that involves injecting 
a dye into the blood vessels of the lungs and taking X-rays to visualize the 
blood flow. 

• Ventilation-Perfusion (V/Q) Scan: This is a nuclear medicine test that uses 
small amounts of radiopharmaceutical to evaluate the airflow and blood flow 
in the lungs. 

4. Pulmonary function tests: Pulmonary function tests may be used to assess lung 
function and oxygen levels in the blood. 

 
III. Treatment of PE 
 
Treating PE typically involves a combination of medications, supportive care, and in some 
cases, surgical or interventional procedures. 
 

1. Anticoagulant medications: To prevent the formation of new blood clots and to 
prevent existing clots from growing larger. Commonly used anticoagulants include 
heparin, warfarin, and direct oral anticoagulants (DOACs). Anticoagulants may be 
given intravenously, by injection, or by mouth. 

 
2. Thrombolytic therapy: In severe cases of PE, thrombolytic therapy may be used to 

dissolve the blood clot quickly. Thrombolytics are powerful medications that break 
down clots, but they also carry an increased risk of bleeding and are therefore 
reserved for select cases. 

 
3. Surgery: In some cases, surgery may be necessary to remove the blood clot. The 

most common surgical procedure for PE is pulmonary embolectomy, in which the 
clot is removed from the pulmonary artery. 

 
4. Supportive care: Patients with PE may require supplemental oxygen therapy, pain 

management, and other supportive measures. 
 

5. Compression stockings: Compression stockings may be used to improve blood flow 
in the legs and prevent the formation of new blood clots. 

 
The choice of treatment for PE will depend on the severity of the clot and the patient's 
overall health status.  
  



 
11. Epidemiology, sign, symptoms, pathomechanism, phenotypes and diagnosis of asthma 
 
Ia. Epidemiology 
 
Asthma is a common chronic respiratory disease that affects people of all ages and 
ethnicities. Here is an overview of the epidemiology of asthma: 

1. Prevalence: According to the World Health Organization (WHO), an estimated 235 
million people worldwide currently have asthma. The prevalence of asthma varies by 
country and region, but is generally higher in developed countries. In the United 
States, for example, the prevalence of asthma is around 8% of the population. 

2. Age: Asthma can occur at any age, but it often starts in childhood. In fact, asthma is 
one of the most common chronic diseases among children. It is estimated that 1 in 
10 children in the United States have asthma. 

3. Gender: Asthma affects males and females equally during childhood, but after 
puberty, asthma is more common in females than males. In the United States, 
women are more likely to have asthma than men. 

4. Ethnicity: Asthma prevalence varies by ethnicity. In the United States, for example, 
asthma is more common in African Americans and Puerto Ricans than in non-
Hispanic whites. 

5. Risk Factors: Several risk factors can increase the likelihood of developing asthma, 
including genetics, environmental factors, and lifestyle factors such as smoking and 
obesity. 

6. Mortality: Asthma-related mortality rates have decreased in recent years due to 
improvements in treatment and management. However, asthma can still be a serious 
and life-threatening condition, particularly in those with severe or poorly controlled 
asthma. 

 
Ib.  Risk factors 
Genetic Risk Factors: 

• ADAM 33 
• ILIRL1 – IL-33 
• IgE 
• Atopy 

 
 

 
 
 

Atopy 
is a genetic tendency to develop allergic diseases such as asthma and eczema. People with 
atopy have an increased likelihood of developing an allergic response to things like pollen, 
dust mites, and pet dander. This is caused by a type of immune response called a type I 
hypersensitivity reaction, which involves the production of an antibody called 
immunoglobulin E (IgE) in response to allergens. When the allergen is encountered, IgE 
triggers the release of histamine and other inflammatory chemicals, leading to allergy 
symptoms. 



Environmental Risk Factors: 
• Indoor air quality 
• Outdoor air quality 
• Allergens 
• Workplace exposure 

 
Triggers of Asthma: 

1. Chemicals 
2. Animal dander 
3. House dust mites 
4. Pollen 
5. Smoke 
6. Physical exercise 
7. Viral infections 
8. Certain drugs 
9. Emotional stress 

 
II. Signs 
 

1. Wheezing: A physician may hear wheezing in the lungs when listening with a 
stethoscope. Wheezing is a high-pitched whistling sound that is caused by narrowed 
airways. 

2. Reduced airflow: A physician may use a spirometer to measure the amount of air 
that can be breathed in and out. A reduction in airflow may indicate asthma. 

3. Chest tightness: A physician may palpate (feel) the chest for tightness or discomfort. 
4. Rapid breathing: A physician may observe rapid breathing or shallow breathing in 

children, which can be a sign of asthma. 
5. Cough: A chronic cough, especially at night or early in the morning, can be a sign of 

asthma. 
6. Use of accessory muscles: In severe cases of asthma, a physician may observe the 

use of accessory muscles in the neck and chest to help with breathing. 
7. Prolonged expiration: During a physical examination, a physician may observe a 

prolonged expiration (breathing out) phase, which is a sign of airway obstruction in 
asthma. 

 
III. Symptoms 
 
Symptoms  

• Cough (at night) 
• Recurrent wheeze, breathing difficulty, chest tightness 
• Symptoms occur/worsen: 

• At night 
• Depending on season 
• Due to triggers 

 
 
 



 
 
IV. Pathomechanism of asthma 
 
Asthma is an immune-mediated disease that involves a complex interplay between various 
immune cells, cytokines, and other signaling molecules.  
In genetically predisposed individuals, exposure to environmental triggers such as allergens, 
irritants, or infections can trigger an immune response that leads to the development of 
asthma. 
 
When a person with asthma is exposed to an allergen, their immune system recognizes it as 
a foreign invader and produces a specific type of antibody called Immunoglobulin E (IgE). 
These IgE antibodies bind to mast cells in the airway, priming them for activation. 
Upon re-exposure to the allergen, the allergen cross-links the IgE molecules on the mast 
cells, leading to their activation and degranulation. This degranulation releases a variety of 
inflammatory mediators, including histamine, leukotrienes, and cytokines, that cause airway 
inflammation and hyperresponsiveness. 
Histamine, in particular, is a potent vasodilator that causes blood vessels in the airway to 
dilate, leading to increased blood flow and vascular leakage. This results in the characteristic 
symptoms of asthma, such as wheezing, coughing, and shortness of breath. 
In addition to mast cells, other immune cells such as T lymphocytes, dendritic cells, and 
eosinophils also play a role in asthma pathogenesis. Th2-type CD4+ T cells produce cytokines 
such as interleukin-4 (IL-4), interleukin-5 (IL-5), and interleukin-13 (IL-13), which promote IgE 
production, eosinophil recruitment, and mucus production. These cytokines also promote 
airway remodelling, which can lead to irreversible airflow limitation over time. 
 
Taken together, the pathomechanism of asthma involves a complex interplay between 
various immune cells, antibodies, and cytokines that result in airway inflammation, 
hyperresponsiveness, and obstruction. 
 
V. Phenotypes of asthma  

1. Allergic asthma: This type of asthma is triggered by allergens, such as dust mites, 
pollen, or animal dander. People with allergic asthma often have high levels of IgE 
antibodies and eosinophils in their blood and airway, and they may also have other 
atopic conditions like eczema or hay fever. 

2. Non-allergic asthma: This type of asthma is not triggered by allergens, but rather by 
irritants such as smoke, pollution, or cold air. People with non-allergic asthma may 
have elevated levels of neutrophils, a type of white blood cell, in their airway. 

3. Exercise-induced asthma: This type of asthma is triggered by physical exertion, 
particularly in cold or dry conditions. Symptoms typically occur during or 
immediately after exercise. 

4. Occupational asthma: This type of asthma is triggered by exposure to workplace 
irritants or allergens, such as chemicals, dust, or fumes. Symptoms typically improve 
when the person is away from work. 

5. Late-onset asthma: This type of asthma develops in adulthood, typically after age 40. 
It is often associated with obesity, nasal polyps, and other comorbidities. 



6. Severe asthma: This is a subset of asthma that is difficult to control with standard 
medications. People with severe asthma often have frequent exacerbations, low lung 
function, and high levels of inflammation in their airway. 

 
These phenotypes are not mutually exclusive and can overlap with each other. 
 
VI. Diagnostic tests 

1. Physical examination: During a physical exam, the doctor will listen to the patient's 
lungs with a stethoscope. If the patient is wheezing, this can be a sign of asthma. 

 
2. Spirometry: This is a breathing test that measures the degree of airflow limitation in 

the patient's lungs. If the results show reversible airway obstruction, this can be a 
sign of asthma. Specifically, if the patient's FEV1 (forced expiratory volume in one 
second) increases by 12% or more and by at least 200 ml after taking a 
bronchodilator, or if their peak expiratory flow (PEF) increases by 60 L/min or more 
or by at least 20%, this is suggestive of asthma. PEF diurnal variability can also be 
assessed. 

 
3. Repeat test: If the patient's FEV1 is normal during the initial test, the doctor may 

repeat the test to confirm the results. 
 

4. Additional tests: In some cases, the doctor may order additional tests, such as a 
methacholine challenge test, which measures airway hyperresponsiveness, or a test 
for exhaled nitric oxide, which can be elevated in people with asthma. 

 
5. Assessing airway hyperresponsiveness in asthma is typically part of the diagnostic 

workup, rather than the treatment. The goal of assessing airway 
hyperresponsiveness is to help confirm the diagnosis of asthma and determine the 
severity of the condition. Airway hyperresponsiveness is a hallmark feature of 
asthma, and the degree of hyperresponsiveness can help guide treatment decisions. 
However, it is important to note that treatment for asthma is not solely based on 
airway hyperresponsiveness, and treatment decisions should take into account other 
factors such as symptom severity, lung function tests, and patient preferences. 

 
  



 
 
 
 
12. Epidemiology, sign, symptoms, etiology, phenotypes and diagnosis of COPD 
 
I. Epidemiology of COPD 
 
COPD (chronic obstructive pulmonary disease) is a common respiratory disease that is 
primarily caused by cigarette smoking and exposure to other irritants such as air pollution, 
occupational dusts and chemicals, and indoor cooking smoke. 
Here are some key facts about the epidemiology of COPD: 
 

1. Prevalence: COPD is a leading cause of morbidity and mortality worldwide, affecting 
an estimated 251 million people globally. In the United States, approximately 16 
million adults have been diagnosed with COPD, and an additional 16 million are 
believed to have undiagnosed COPD. 

2. Age and sex: COPD is more common in older adults, with the highest rates seen in 
those over the age of 65. Men are more likely to develop COPD than women, 
although this gender gap is narrowing in some parts of the world. 

3. Geographic variation: The prevalence of COPD varies widely across different regions 
of the world, with higher rates seen in low- and middle-income countries. In these 
areas, exposure to indoor air pollution from cooking and heating with solid fuels is a 
major risk factor for COPD. 

4. Comorbidities: COPD is often associated with other chronic diseases, such as 
cardiovascular disease, diabetes, and lung cancer, which can complicate the 
management of the disease. 

5. Mortality: COPD is one of the leading cause of death worldwide, with an estimated 
3.2 million deaths attributed to the disease in 2015. In the United States, COPD is the 
third leading cause of death, with over 150,000 deaths per year. 

 
II. Signs of COPD 
 

• Wheezing: a high-pitched whistling sound when breathing due to narrowing of the 
airways. 

• Increased respiratory rate: rapid breathing due to the body's efforts to increase 
oxygen supply. 

• Cyanosis: bluish discoloration of the lips and nails due to lack of oxygen in the blood. 
• Reduced lung function: static lung parameters such as forced expiratory volume in 1 

second (FEV1), forced vital capacity (FVC), and peak expiratory flow (PEF) are 
decreased in COPD patients. 

• Increased airway resistance: dynamic lung parameters such as total lung capacity 
(TLC) and residual volume (RV) are increased in COPD patients, leading to air trapping 
and hyperinflation. 

• Decreased Tiffeneau index: the ratio of FEV1 to FVC is reduced in COPD patients, 
indicating airflow obstruction. 

 



III. Symptoms of COPD 
 

1. Shortness of breath (dyspnea), especially during physical exertion 
2. Chronic cough, which may produce mucus (sputum) 
3. Wheezing or whistling sound when breathing 
4. Chest tightness or discomfort 
5. Fatigue or low energy 
6. Difficulty sleeping due to breathing problems 
7. Reduced ability to exercise or perform physical activities 
8. Recurrent respiratory infections such as colds or flu 

 
IV. Etiology of COPD 
COPD has a multifactorial etiology, which means that there are multiple factors that can 
contribute to its development. The most common cause of COPD is cigarette smoking, which 
is responsible for 80-90% of all cases. Other risk factors for COPD include exposure to air 
pollution, occupational dust and chemicals, indoor cooking or heating fuels, and genetic 
factors such as alpha-1 antitrypsin deficiency. 
The chronic inflammation and airway obstruction seen in COPD are caused by a complex 
interplay of environmental, genetic, and epigenetic factors. Smoking and other inhaled 
irritants trigger the release of pro-inflammatory mediators, which can cause structural 
changes in the airways and lungs over time. These changes can lead to the development of 
emphysema and chronic bronchitis, the two main subtypes of COPD. 
In addition, genetic factors can play a role in COPD. Alpha-1 antitrypsin deficiency is a 
genetic disorder that can cause early-onset emphysema in some people. Other genes have 
also been implicated in the development and progression of COPD. 
 
 
V. Phenotypes of COPD 

1. Emphysema-predominant phenotype: characterized by destruction of lung tissue 
leading to loss of elasticity and reduced gas exchange capacity. 

2. Chronic bronchitis phenotype: characterized by persistent cough and sputum 
production, airflow limitation, and airway inflammation. 

3. Asthma-COPD overlap phenotype: characterized by features of both COPD and 
asthma, such as reversible airflow obstruction and airway hyperresponsiveness. 

 
 
 
 
 
 
 
 
 
 
 
 
 



VI. Diagnosis of COPD 
1. Medical history and physical examination: The healthcare provider will ask about 

symptoms, smoking history, and exposure to lung irritants. They will also perform a 
physical exam, which may include listening to the lungs with a stethoscope to check 
for wheezing, crackling, or other abnormal sounds. 

2. Spirometry: This is a breathing test that measures how much air a person can exhale 
and how quickly they can do it. It is the primary test used to diagnose COPD. The test 
can also determine the severity of the disease and if it is reversible. 

3. Imaging tests: Chest X-rays and CT scans can help to identify signs of COPD, such as 
lung hyperinflation or bullae (air pockets) in the lungs. 

4. Arterial blood gas analysis: This test measures the levels of oxygen and carbon 
dioxide in the blood. It can help to determine the severity of COPD and whether 
oxygen therapy is needed. 

5. Other tests: In some cases, other tests such as a complete blood count (CBC) or 
alpha-1 antitrypsin deficiency screening may be needed. 

 
  



13. Epidemiology, sign, symptoms, etiology, types and diagnosis of lung cancer 
 
I. epidemiology 
Lung cancer is a significant public health problem, accounting for a large proportion of 
cancer-related deaths worldwide. Here are some key points related to the epidemiology of 
lung cancer: 

• Lung cancer is the most commonly diagnosed cancer and the leading cause of cancer 
death globally. 

• Lung cancer is more common in older adults, with the majority of cases occurring in 
people over the age of 65. 

• Smoking is the primary cause of lung cancer, accounting for around 85% of all cases. 
• Other risk factors for lung cancer include exposure to second-hand smoke, 

occupational exposure to carcinogens such as asbestos and radon, and a family 
history of lung cancer. 

 
II. Signs of lung cancer 
 

1. Persistent cough, especially if it is accompanied by sputum production or blood. 
2. Hoarseness or changes in the voice. 
3. unexplained weight loss. 
4. Swelling in the face or neck. 
5. Clubbing of the fingers or toes. 

 
III. Symptoms of Lung cancer 
Lung cancer can cause various subjective symptoms that a patient may experience, 
depending on the location and size of the tumor, and the stage of the disease. Some of the 
common symptoms include: 
 

1. Persistent cough: A cough that lasts for more than two weeks, or a change in a 
chronic cough, is one of the most common symptoms of lung cancer. The cough may 
be dry or produce mucus, and it may worsen over time. 

2. Shortness of breath: Lung cancer can cause shortness of breath or difficulty 
breathing, particularly during physical activity or exertion. This symptom may be due 
to a tumor blocking the airways or causing fluid buildup around the lungs. 

3. Chest pain: Lung cancer can cause chest pain that is often persistent and may worsen 
with deep breathing, coughing, or laughing. The pain may be dull, aching, or sharp, 
and it may be felt in the chest, back, or shoulders. 

4. Fatigue: Lung cancer can cause fatigue and weakness, which may be due to the 
cancer itself or the body's response to fighting the disease. 

5. Unexplained weight loss: Lung cancer can cause unintentional weight loss, which 
may be due to a loss of appetite or changes in metabolism caused by the cancer. 

6. Hoarseness: Lung cancer can cause changes in the voice or hoarseness, which may 
be due to the tumor pressing on or damaging the nerves that control the vocal cords. 

7. Other symptoms: Lung cancer can also cause other symptoms, such as frequent 
infections, coughing up blood, swelling in the face or neck, and clubbing of the 
fingers or toes. 

 



 
IV. Etiology of lung cancer 
 
The etiology, or the causes, of lung cancer are multifactorial and often involve a combination 
of genetic, environmental, and lifestyle factors. Here are some of the most common risk 
factors associated with the development of lung cancer: 
 

1. Smoking: Cigarette smoking is the leading cause of lung cancer, accounting for up to 
85% of all cases. Tobacco smoke contains numerous carcinogens that damage DNA 
and other cellular components, leading to mutations and cellular abnormalities that 
can trigger cancer growth. 

2. Exposure to secondhand smoke: Exposure to secondhand smoke, also known as 
passive smoking, is another significant risk factor for lung cancer. Secondhand smoke 
contains many of the same carcinogens as cigarette smoke and can cause cancer 
even in non-smokers. 

3. Environmental exposures: Exposure to certain environmental pollutants and toxins, 
such as radon, asbestos, and air pollution, can increase the risk of lung cancer. Radon, 
a naturally occurring radioactive gas, is the second leading cause of lung cancer after 
smoking. 

4. Family history: Lung cancer can run in families, suggesting that there may be a 
genetic predisposition to the disease. 

5. Personal history of cancer: Individuals who have had lung cancer or other types of 
cancer in the past are at a higher risk of developing lung cancer. 

6. Age: The risk of lung cancer increases with age, with most cases occurring in people 
over 65 years old. 

7. Gender: Men are more likely to develop lung cancer than women. 
 
VI. Types of lung cancer 
There are two main types of lung cancer: non-small cell lung cancer (NSCLC) and small cell 
lung cancer (SCLC). The types of lung cancer are classified based on the appearance of the 
cancer cells under a microscope and how they behave. Here are more details about each 
type: 

1. Non-small cell lung cancer (NSCLC): This is the most common type of lung cancer, 
accounting for about 85% of all cases. NSCLC is further classified into three subtypes: 
adenocarcinoma, squamous cell carcinoma, and large cell carcinoma. 
Adenocarcinoma is the most common subtype, accounting for about 40% of all 
NSCLC cases, and is more common in non-smokers and women. Squamous cell 
carcinoma and large cell carcinoma are less common, each accounting for about 25% 
of all NSCLC cases. 

2. Small cell lung cancer (SCLC): This is a less common type of lung cancer, accounting 
for about 15% of all cases. SCLC is a more aggressive form of lung cancer and tends 
to grow and spread quickly. It is strongly associated with smoking. 

 
VII. Diagnosis of lung cancer 
 



The diagnostic workup for lung cancer typically involves several tests and procedures to 
determine the type and stage of the cancer. Here is an overview of the most common 
diagnostic tests: 
 

1. Imaging tests: Imaging tests such as X-rays, computed tomography (CT) scans, and 
magnetic resonance imaging (MRI) scans can help detect abnormalities in the lungs 
and other areas of the body. These tests can help determine the size and location of 
the tumor, as well as whether the cancer has spread to other parts of the body. 

2. Biopsy: A biopsy is the removal of a small sample of tissue from the lung for 
examination under a microscope. This procedure can be performed in several ways, 
including needle biopsy, bronchoscopy, mediastinoscopy, and thoracoscopy. 

3. Pulmonary function tests: These tests assess lung function and can help determine if 
there is any airway obstruction or if the lungs are functioning properly. 

4. Blood tests: Blood tests can help detect certain biomarkers that are associated with 
lung cancer, such as carcinoembryonic antigen (CEA) and cytokeratin-19 fragment 
(CYFRA 21-1). 

5. Molecular testing: Molecular testing involves analyzing the cancer cells for specific 
genetic mutations or biomarkers that can help guide treatment decisions and predict 
response to therapy. 

 
Once a diagnosis of lung cancer is confirmed, additional tests such as positron emission 
tomography (PET) scans or bone scans may be performed to determine the extent of the 
cancer and whether it has spread to other parts of the body. This information is important in 
determining the stage of the cancer and developing an appropriate treatment plan.   



 
 
14. Epidemiology, sign, symptoms, pathomechanism, cause and diagnosis of tuberculosis 
 
I. Epidemiology 
Tuberculosis (TB) is a bacterial infection caused by Mycobacterium tuberculosis. Here is an 
overview of the epidemiology of TB: 

1. Global burden: TB is a major global health problem and is one of the top 10 causes of 
death worldwide. According to the World Health Organization (WHO), an estimated 
10 million people worldwide developed TB in 2019, and 1.4 million people died from 
the disease. 

2. Geographic distribution: TB is found worldwide, but the burden of the disease is 
highest in low- and middle-income countries. In 2019, the top 30 high TB burden 
countries accounted for 87% of all TB cases globally. India, China, Indonesia, the 
Philippines, Pakistan, Nigeria, Bangladesh, and South Africa have the highest number 
of TB cases. 

3. Transmission: TB is transmitted from person to person through the air when an 
infected person coughs, sneezes, or speaks. TB is more likely to be transmitted in 
crowded and poorly ventilated environments, such as prisons, hospitals, and 
homeless shelters. 

4. Risk factors: Anyone can get TB, but certain groups are at a higher risk of developing 
the disease, including people with weakened immune systems (such as people living 
with HIV/AIDS), people who smoke, people who live in poverty, and people who have 
close contact with someone with TB. 

5. Treatment: TB is treatable with a combination of antibiotics, but treatment can take 
several months and requires strict adherence to the medication regimen. Non-
adherence to treatment can lead to drug-resistant TB, which is more difficult to treat 
and can be more deadly. 

6. Prevention: TB can be prevented by identifying and treating people with TB and by 
implementing measures to reduce transmission, such as improving ventilation, 
providing education about cough etiquette, and implementing infection control 
measures in high-risk settings. A TB vaccine called Bacille Calmette-Guérin (BCG) is 
also available, but its effectiveness varies and it is not routinely recommended for 
use in the United States. 

 
 
II. Signs 

1. Clinical signs: TB can cause a variety of clinical signs, which can vary depending on 
whether the infection is latent or active. Latent TB infection (LTBI) typically has no 
symptoms and does not cause any clinical signs. Active TB disease, on the other hand, 
can cause symptoms such as cough, fever, night sweats, weight loss, and fatigue. In 
some cases, TB can also affect other parts of the body, such as the kidneys, spine, 
and brain, leading to additional clinical signs. 

2. Physical exam: A physical exam may reveal signs such as a persistent cough, wheezing, 
or crackling sounds in the lungs, as well as swollen lymph nodes, especially in the 
neck. 



3. Laboratory signs: TB can be diagnosed through laboratory tests such as a tuberculin 
skin test (TST) or an interferon-gamma release assay (IGRA). A positive TST or IGRA 
result indicates exposure to the TB bacteria, but additional testing is needed to 
confirm a diagnosis of active TB disease. Sputum samples can also be collected and 
tested for the presence of TB bacteria using acid-fast bacilli (AFB) smear microscopy 
and/or culture. 

4. Chest X-ray: A chest X-ray is often used to diagnose TB and can show abnormalities in 
the lungs such as nodules or cavities. 

 
III. Symptoms 
Tuberculosis (TB) can cause a range of symptoms, which can vary depending on whether the 
infection is latent or active. Here are some of the symptoms of TB: 

1. Latent TB infection (LTBI): LTBI typically has no symptoms and does not cause any 
clinical signs. However, people with LTBI may still test positive for TB on a tuberculin 
skin test (TST) or interferon-gamma release assay (IGRA) test. 

2. Active TB disease: Active TB disease can cause symptoms such as: 
• Cough that lasts for more than three weeks 
• Chest pain or discomfort 
• Coughing up blood or sputum (phlegm) 
• Fatigue 
• Fever and/or night sweats 
• Loss of appetite and/or weight loss 
• Shortness of breath or difficulty breathing 

 
In some cases, TB can also affect other parts of the body, leading to additional symptoms 
depending on the affected area. For example, TB in the kidneys can cause blood in the urine, 
while TB in the spine can cause back pain and spinal deformities. 
 
IV. Pathomechanism 

1. Infection: TB is usually spread through the air when a person with active TB disease 
coughs or sneezes. The bacteria can then be inhaled by other people, who may 
become infected with TB. Once inhaled, the bacteria can settle in the lungs and begin 
to multiply. 

2. Immune response: When Mtb enters the body, the immune system responds by 
sending white blood cells to the site of infection to attack and destroy the bacteria. 
In most cases, the immune response is successful in controlling the infection, and the 
bacteria are contained in a granuloma, which is a small, organized mass of immune 
cells that surround the bacteria and prevent them from spreading. 

3. Latent TB infection (LTBI): If the immune response is successful in containing the 
infection, the person may develop LTBI. In LTBI, the bacteria are still present in the 
body, but they are in a dormant state and do not cause any symptoms or spread to 
other people. However, LTBI can progress to active TB disease if the immune system 
becomes weakened, such as in people with HIV or other conditions that affect the 
immune system. 

4. Active TB disease: If the immune system is unable to contain the infection, the 
bacteria can begin to multiply and cause active TB disease. This can lead to the 
symptoms mentioned earlier, as well as damage to the lungs and other organs. In 



addition, people with active TB disease can spread the bacteria to others through 
coughing or sneezing. 

5. Drug-resistant TB: In some cases, the Mtb bacteria may become resistant to one or 
more of the antibiotics commonly used to treat TB. This is known as drug-resistant 
TB and can make treatment more difficult and complicated. 

 
 
V. Cause 
 
Tuberculosis (TB) is caused by the bacterium Mycobacterium tuberculosis (Mtb), which is 
spread from person to person through the air. When someone with active TB disease coughs 
or sneezes, they release tiny droplets containing the bacteria into the air. If another person 
inhales these droplets, they can become infected with TB. 
However, not everyone who is infected with Mtb develops active TB disease. Factors that 
can increase the risk of developing active TB disease include: 

1. Weakened immune system: People with weakened immune systems, such as those 
with HIV or AIDS, cancer, diabetes, or on certain medications, are at increased risk of 
developing active TB disease. 

2. Close contact with someone with active TB disease: People who live or work in close 
proximity to someone with active TB disease are at increased risk of becoming 
infected. 

3. Age: Infants, children, and the elderly are at increased risk of developing active TB 
disease. 

4. Malnutrition: Malnutrition can weaken the immune system and increase the risk of 
developing active TB disease. 

5. Substance abuse: Substance abuse, particularly injection drug use, can increase the 
risk of developing active TB disease. 

6. Crowded or unsanitary living conditions: People living in crowded or unsanitary 
conditions, such as prisons or homeless shelters, are at increased risk of becoming 
infected with TB. 

7. Travel to areas with high TB rates: Travel to areas with high rates of TB, particularly in 
sub-Saharan Africa and parts of Asia, can increase the risk of becoming infected with 
TB. 

It is important to note that TB is a preventable and treatable disease. Vaccination, proper 
infection control measures, and early diagnosis and treatment can all help to reduce the 
incidence and impact of TB 
 
Vi. Diagnosis 
The diagnosis of tuberculosis (TB) involves a combination of clinical evaluation, laboratory 
tests, and imaging studies. Here are the key steps in the diagnostic workup for TB: 

1. Medical history and physical examination: The healthcare provider will ask about 
symptoms, medical history, and risk factors for TB, and perform a physical 
examination to look for signs of TB infection, such as a persistent cough, fever, weight 
loss, and enlarged lymph nodes. 

2. Tuberculin skin test (TST) or interferon-gamma release assay (IGRA): These tests can 
detect if a person has been exposed to the bacteria that cause TB. A small amount of 
protein from the bacteria is injected under the skin, and the healthcare provider 



checks the reaction a few days later. Positive results indicate exposure to the bacteria, 
but additional tests are needed to determine if there is active TB disease. 

3. Chest X-ray: A chest X-ray can help to identify changes in the lungs that may be 
indicative of TB, such as abnormal shadows or cavities. 

4. Sputum culture: This involves collecting a sample of sputum (mucus coughed up 
from the lungs) and growing the bacteria in a laboratory to see if Mtb is present. This 
is the most definitive test for diagnosing active TB disease. 

5. Nucleic acid amplification tests (NAATs): These are specialized laboratory tests that 
can detect the DNA or RNA of the Mtb bacteria in sputum or other samples. 

6. Blood tests: Certain blood tests can detect antibodies to Mtb, but they are not as 
accurate as other tests and are not routinely recommended for TB diagnosis. 

 
  



 
15. Role of smoking (traditional and new type cigarettes) in the development of 
respiratory diseases, support for smoking cessation 
 
Ia. Role of traditional cigarettes in development of respiratory diseases 
 
Traditional cigarettes are known to be a major risk factor for the development of respiratory 
diseases, including chronic obstructive pulmonary disease (COPD), lung cancer, and other 
lung conditions. This is because traditional cigarettes contain a complex mixture of toxic 
chemicals and carcinogens that can damage the respiratory system in several ways: 

1. Irritation and inflammation: When a person inhales cigarette smoke, the chemicals in 
the smoke irritate and inflame the lining of the lungs and airways. This can cause 
coughing, wheezing, and shortness of breath. 

2. Reduced lung function: Over time, cigarette smoke can damage the lung tissue and 
airways, reducing lung function and making it more difficult to breathe. This can lead 
to conditions like COPD and emphysema. 

3. Increased risk of infections: Smoking weakens the immune system and makes it 
harder for the body to fight off infections like pneumonia and bronchitis. 

4. Increased risk of lung cancer: Cigarette smoke contains several carcinogens (cancer-
causing chemicals) that can damage the DNA in lung cells and lead to the 
development of lung cancer. 

5. Increased risk of other respiratory diseases: Smoking has been linked to the 
development of other respiratory conditions, such as asthma, bronchitis, and 
pulmonary fibrosis. 

 
 
Ib. Role of new type cigarettes in development of respiratory diseases  
 
The long-term effects of e-cigarettes and vaping on respiratory health are not yet fully 
understood, as these products are relatively new and there is still limited research on their 
safety. However, there is growing evidence that e-cigarettes and vaping can have negative 
effects on the respiratory system and may contribute to the development of respiratory 
diseases. 
Here are some of the ways that e-cigarettes and vaping may impact respiratory health: 

1. Inhalation of harmful chemicals: E-cigarettes and vaping products contain a mixture 
of chemicals, including nicotine, flavorings, and other additives. When these 
substances are heated and inhaled, they can cause irritation and inflammation in the 
lungs and airways. 

2. Popcorn lung: Some flavorings used in e-cigarettes and vaping products contain 
diacetyl, a chemical that has been linked to a severe respiratory condition called 
popcorn lung. Popcorn lung is characterized by damage to the small airways in the 
lungs, leading to coughing, wheezing, and shortness of breath. 

3. Increased risk of respiratory infections: E-cigarettes and vaping may weaken the 
immune system and increase the risk of respiratory infections, such as pneumonia 
and bronchitis. 

4. Lung damage: Some studies suggest that e-cigarettes and vaping may cause damage 
to the lung tissue, similar to the damage seen in traditional cigarette smokers. 



5. Chronic obstructive pulmonary disease (COPD): There is evidence to suggest that e-
cigarettes and vaping may contribute to the development of COPD, a chronic 
respiratory disease characterized by decreased lung function and difficulty breathing. 

 
II. Smoking cessation support 
 
Several pharmacological options are available to help aid smoking cessation. These include: 

1. Nicotine replacement therapy (NRT): NRT products deliver nicotine to the body in a 
controlled manner, without the harmful chemicals found in cigarette smoke. NRT 
products include nicotine gum, patches, lozenges, inhalers, and nasal sprays. These 
products can help reduce withdrawal symptoms and cravings associated with 
quitting smoking. 

2. Bupropion: Bupropion is an antidepressant medication that can also be used to aid 
smoking cessation. It is thought to work by reducing the severity of nicotine 
withdrawal symptoms and cravings. 

3. Varenicline: Varenicline is a medication that works by reducing the pleasurable 
effects of smoking and reducing cravings for cigarettes. It is considered to be one of 
the most effective smoking cessation medications available. 

4. Clonidine and Nortriptyline: These medications can also be used to aid smoking 
cessation, but they are less commonly prescribed and have more side effects 
compared to NRT, bupropion, or varenicline. 

 
It is important to note that these medications are most effective when used as part of a 
comprehensive smoking cessation program that also includes behavioral and psychological 
support.  
 



  
 
 
B 
1. Treatment of asthma, definition, and treatment of severe asthma 
 Ia. Control of asthma 
 
Assessment of asthma control involves categorizing patients into three groups: controlled, 
partly controlled, and uncontrolled. 
 
For patients to be classified as "controlled," they must meet ALL of the following criteria: 

• Experience daytime symptoms or use rescue medication less than 2 times per week 
• Have no limitations or nighttime symptoms 
• Have a lung function (LF) greater than 80% of predicted or personal best 

 
For patients to be classified as "partly controlled," they must meet any one of the following 
criteria: 

• Experience daytime symptoms or use rescue medication more than 2 times per week 
• Have any limitations or nighttime symptoms 
• Have a lung function (LF) less than 80% of predicted or personal best 

 
For patients to be classified as "uncontrolled," they must meet three or more criteria from 
the features listed under "partly controlled." 
 
Ib. Treatment of Asthma 
The main treatment for asthma involves inhaling medication. This medication typically 
consists of a combination of an inhaled corticosteroid (ICS) and a long-acting beta2 agonist 
(LABA). According to GINA (Global Initiative for Asthma), formoterol is the preferred LABA. 
There are different types of inhalers that can be used to deliver this medication, including 
dry powder inhalers (DPIs), metered dose inhalers (MDIs), and soft mist inhalers (SMIs). 
 
More treatment options 

• Short-acting beta2 agonists (SABAs) are used as quick-relief medications to relieve 
symptoms during an asthma attack. 

• Leukotriene modifiers, such as montelukast, can also be used as an alternative or 
additional long-term control medication. 

• Immunomodulators, such as omalizumab, are used in severe asthma cases to reduce 
the allergic response that causes inflammation in the airways. 

 
Lifestyle modifications: 

• Avoiding triggers such as smoke, dust, pollen, and pet dander. 
• Regular exercise to improve overall lung function and control symptoms. 
• Creating an asthma action plan with a healthcare provider to manage symptoms and 

address asthma attacks quickly. 
 
 
 



II. Definition of severe asthma 
Severe asthma is characterized by: 

• Constant symptoms despite treatment (ACT score >20) 
• Limitation in physical activity 
• Frequent exacerbations requiring systemic steroid use (at least twice in the past 12 

months) 
• Frequent nighttime symptoms 
• Poor lung function (FEV1 or PEF less than 60% of predicted) 
• High variability in peak expiratory flow (PEF) readings (more than 30%) 
• Loss of control even with high-intensity treatment 

ACT 
The ACT is a tool used to assess how well asthma is controlled in patients aged 12 and older. 
It consists of five questions related to asthma symptoms, use of rescue medication, and 
impact of asthma on daily activities. The total score ranges from 5 to 25, with higher scores 
indicating better control of asthma. If the  

 
 
III. Treatment of severe asthma 
The treatment of severe asthma may involve a combination of medications and other 
therapies. The specific treatment plan will depend on the severity of the asthma, the 
individual patient's symptoms, and other factors. 
Medications used to treat severe asthma may include: 

1. Inhaled corticosteroids (ICS) - high dose 
2. Long-acting bronchodilators (LABA) - such as salmeterol or formoterol 
3. Biologic medications - such as omalizumab, mepolizumab, reslizumab, and 

benralizumab 
4. Oral corticosteroids - may be used short-term for severe exacerbations 
5. Leukotriene modifiers - such as montelukast 

Other therapies that may be used in the treatment of severe asthma include: 
1. Bronchial thermoplasty - a procedure in which the airway smooth muscle is treated 

with thermal energy 
2. Immunotherapy - a treatment that involves exposing the patient to small amounts of 

allergens to help desensitize the immune system 
3. Pulmonary rehabilitation - a program of exercise, breathing techniques, and 

education designed to improve lung function and quality of life 
  



 
2. Treatment of COPD and alpha- 1 antitrypsin deficiency 
 
I. Treatment of COPD 

1. Bronchodilators: These medications work by relaxing the muscles around the airways, 
which helps to open them up and make it easier to breathe. They can be short-acting 
(for quick relief of symptoms) or long-acting (for maintenance therapy). 

2. Inhaled corticosteroids: These medications help to reduce inflammation in the 
airways, which can help to prevent exacerbations and slow disease progression. 

3. Combination therapy: This involves using both bronchodilators and inhaled 
corticosteroids to provide comprehensive treatment for COPD. 

4. Oxygen therapy: In advanced cases of COPD, oxygen therapy may be necessary to 
help improve oxygen levels in the blood. 

5. Pulmonary rehabilitation: This is a comprehensive program that includes exercise, 
breathing techniques, and education to help improve COPD symptoms and quality of 
life. 

6. Smoking cessation: Quitting smoking is the most important step in managing COPD, 
as it can slow disease progression and improve symptoms. 

7. Surgical intervention: In some cases, surgery may be recommended for severe COPD. 
This can include lung volume reduction surgery (removing damaged lung tissue to 
improve lung function) or lung transplantation. 

 
II. Treatment of alpha- 1 antitrypsin deficiency 
 
Alpha-1 antitrypsin deficiency (AATD) is a genetic disorder that can cause chronic obstructive 
pulmonary disease (COPD) and liver disease. The treatment of AATD depends on the severity 
of the symptoms and the extent of organ damage. 
The mainstay of treatment for AATD-related COPD is similar to that for non-AATD COPD, 
which includes smoking cessation, inhaled bronchodilators and inhaled corticosteroids, 
pulmonary rehabilitation, and oxygen therapy for patients with severe hypoxemia. In 
addition, individuals with severe AATD-related emphysema may be candidates for lung 
volume reduction surgery or lung transplantation. 
For patients with severe AATD-related liver disease, liver transplantation may be necessary. 
In some cases, intravenous infusion of purified alpha-1 antitrypsin protein (augmentation 
therapy) may be recommended to slow the progression of emphysema and improve lung 
function. Augmentation therapy is not a cure for AATD, but it can help reduce symptoms and 
improve quality of life. 
It is important for individuals with AATD to work closely with their healthcare providers to 
develop an individualized treatment plan based on their specific symptoms and disease 
severity 
  



 
3. Respiratory aspects of COVID-19, its diagnosis and treatment 
 
I. Respiratory aspects of Covid-19 
 
COVID-19 is a respiratory illness caused by the novel coronavirus SARS-CoV-2. The 
respiratory system is one of the primary systems affected by the virus, and many of the 
symptoms of COVID-19 are respiratory in nature. 
The virus primarily enters the body through the respiratory system, specifically through the 
nose and mouth. From there, it can travel down into the lungs and infect the cells lining the 
airways and the alveoli (small air sacs where gas exchange occurs). 
The most common respiratory symptoms of COVID-19 include: 
 

1. Dry cough 
2. Shortness of breath 
3. Chest pain or tightness 
4. Sore throat 
5. Congestion or runny nose 
6. Loss of sense of smell or taste 

 
In some cases, COVID-19 can also cause more severe respiratory symptoms, such as: 
 

1. Pneumonia 
2. Acute respiratory distress syndrome (ARDS) 
3. Respiratory failure 

 
Treatment for COVID-19 varies depending on the severity of the illness and the individual 
patient's needs. Mild cases may not require any specific treatment beyond rest, fluids, and 
symptom management, while severe cases may require hospitalization and treatment with 
supplemental oxygen, mechanical ventilation, or other supportive therapies. Prevention 
measures, such as vaccination, mask wearing, social distancing, and hand hygiene, are also 
important in limiting the spread of the virus and reducing the risk of respiratory illness. 
 
II. Diagnosis of covid-19 
 
The diagnosis of COVID-19 typically involves a combination of clinical evaluation, laboratory 
testing, and radiological imaging. The most common diagnostic test is the real-time reverse 
transcription polymerase chain reaction (RT-PCR) assay, which detects the genetic material 
of the SARS-CoV-2 virus in respiratory specimens such as nasopharyngeal or oropharyngeal 
swabs. 
Other diagnostic tests include antigen tests, which detect viral proteins, and antibody tests, 
which detect antibodies produced by the immune system in response to SARS-CoV-2 
infection. Chest imaging, such as chest X-ray or computed tomography (CT) scan, may also 
be used to evaluate the extent of lung involvement and assess disease severity. 
It is important to note that a negative test result does not completely rule out COVID-19 
infection, especially in those who have had recent exposure or who are displaying symptoms 



consistent with the disease. Clinical evaluation and repeat testing may be necessary in 
certain situations. 
 
III. Treatment of covid-19 
 
The treatment of COVID-19 depends on the severity of the illness and the presence of 
underlying medical conditions. Most people with mild symptoms can be managed at home 
with supportive care, such as rest, fluids, and fever-reducing medications like 
acetaminophen. However, for those with severe symptoms or at high risk of developing 
severe disease, hospitalization may be necessary. 
 
Currently, there are several drugs approved for the treatment of COVID-19, including 
remdesivir, dexamethasone, and monoclonal antibodies. These drugs work by targeting the 
virus or the immune response to it. 
 
Remdesivir is an antiviral drug that is given by intravenous infusion and works by inhibiting 
the replication of the virus. It has been shown to reduce the time to recovery in hospitalized 
patients with severe COVID-19. 
 
Dexamethasone is a steroid that reduces inflammation in the body and has been shown to 
reduce the risk of death in hospitalized patients with severe COVID-19 who require 
supplemental oxygen. 
 
Monoclonal antibodies are laboratory-made proteins that mimic the immune system's 
ability to fight off viruses. They are given by intravenous infusion and work by attaching to 
the virus and preventing it from entering human cells. 
 
In addition to drug therapy, supportive care such as oxygen therapy and mechanical 
ventilation may be needed in severe cases of COVID-19. Vaccines are also available to help 
prevent COVID-19 and reduce the severity of illness for those who do become infected. 
 
  



 
4. Evaluation of operability of lung cancer, Surgical and radiation therapy 
 
I. Evaluation of operability of lung cancer 
 
The operability of lung cancer refers to whether the cancer can be surgically removed with 
the intention of curing the disease. Evaluation of operability takes into account various 
factors related to the patient's overall health, the extent and location of the cancer, and the 
potential risks and benefits of surgery. 
The following are some of the factors that are considered when evaluating the operability of 
lung cancer: 

1. Tumor size and location: The size and location of the tumor play a significant role in 
determining operability. Generally, tumors that are smaller than 3-4 centimeters and 
are located in the outer part of the lung are more likely to be operable than larger or 
centrally located tumors. 

2. Spread of the cancer: The extent to which the cancer has spread beyond the lung is 
also an important factor in determining operability. If the cancer has spread to 
nearby lymph nodes or other organs, it may not be possible to surgically remove all 
of the cancer. 

3. Overall health of the patient: The patient's overall health and ability to withstand 
surgery and recovery are important factors. Patients who have other health 
conditions that may increase the risks of surgery may not be considered operable. 

4. Type and stage of cancer: The type and stage of the cancer also play a role in 
determining operability. Small cell lung cancer, for example, is generally not operable, 
while non-small cell lung cancer may be operable depending on the specific 
characteristics of the cancer. 

At what point lung cancer is considered inoperable depends on several factors, including the 
ones mentioned above. Generally, lung cancer is considered inoperable if: 

1. The cancer has spread extensively beyond the lung, making it impossible to remove 
all of the cancer. 

2. The patient's overall health is poor, and they are not able to withstand the risks of 
surgery. 

3. The cancer is located in a difficult-to-reach or sensitive area of the lung, making 
surgery too risky. 

4. The cancer has grown into nearby structures such as blood vessels or the heart, 
making surgery too risky or impossible. 

In these cases, other treatment options such as radiation therapy or chemotherapy may be 
considered to manage the cancer and alleviate symptoms. 
 
 
II. Surgical therapy 
Surgical therapy for lung cancer involves the removal of the cancerous tissue through 
surgery with the intention of curing the disease. The type of surgery that is performed 
depends on the size, location, and stage of the cancer, as well as the overall health of the 
patient. Here are some of the most common surgical procedures used for lung cancer: 



1. Lobectomy: This surgery involves the removal of one lobe of the lung. This is the 
most common surgical procedure used for lung cancer, and it is typically performed 
for cancers that are located in the outer parts of the lung. 

2. Pneumonectomy: This surgery involves the removal of the entire lung. This is 
typically reserved for larger tumors that are located in the center of the lung, where 
it is not possible to remove just one lobe. 

3. Segmentectomy or wedge resection: These procedures involve the removal of only a 
small portion of the lung. They are typically used for small tumors that are located in 
the outer parts of the lung, and may be a good option for patients who are not able 
to tolerate a more extensive surgery. 

4. Video-assisted thoracoscopic surgery (VATS): This is a minimally invasive procedure 
that is performed using a small camera and surgical instruments inserted through 
small incisions in the chest. It is used for smaller tumors that are located in the outer 
parts of the lung. 

Surgical therapy is generally considered the most effective treatment for early-stage lung 
cancer, and can be curative in many cases. However, it is not suitable for all patients, and 
may not be appropriate for those with advanced-stage cancer or other health conditions 
that make surgery too risky. 
 
 
III. Radiation therapy 
Radiation therapy is a common treatment option for lung cancer. It involves using high-
energy radiation to destroy cancer cells in the lung tissue. Radiation therapy can be used 
alone or in combination with other treatments such as surgery or chemotherapy, depending 
on the type and stage of the lung cancer. 
There are two main types of radiation therapy for lung cancer: external beam radiation 
therapy and internal radiation therapy. 
External beam radiation therapy (EBRT) involves directing a beam of radiation from a 
machine outside the body, which is aimed at the area of the lung where the cancer is 
located. The treatment is delivered in small daily doses over a period of several weeks, 
typically five days a week. This allows the healthy cells surrounding the cancerous cells to 
recover in between treatments. 
Internal radiation therapy, also known as brachytherapy, involves inserting a radioactive 
source inside the lung, near the tumor. This type of radiation therapy is less common for 
lung cancer and is usually reserved for very small tumors that are difficult to reach with 
external radiation therapy. 
Radiation therapy can cause side effects, such as fatigue, skin irritation, and difficulty 
swallowing, depending on the location and dosage of the radiation. However, these side 
effects are usually temporary and can be managed with medications or other supportive 
care. 
It is important to discuss the potential benefits and risks of radiation therapy with your 
healthcare provider, as well as any questions or concerns you may have about the treatment. 
  



 
5. Drug treatment of lung cancer 
 
I. Overview of drug treatment of lung cancer 
 
Drug treatment for lung cancer involves the use of medications to target cancer cells and 
slow their growth or kill them. There are several types of drugs used to treat lung cancer, 
including chemotherapy, targeted therapy, immunotherapy, and combination therapies. 
Chemotherapy involves the use of drugs that target rapidly dividing cancer cells throughout 
the body. These drugs are given orally or through an IV and work by interfering with the cell 
division process, which prevents cancer cells from growing and multiplying. While 
chemotherapy can be effective at shrinking tumors, it can also have significant side effects, 
such as fatigue, nausea, hair loss, and an increased risk of infection. 
Targeted therapy is a type of drug treatment that targets specific genetic mutations or 
proteins that are unique to cancer cells. These drugs are designed to block the signals that 
cancer cells use to grow and divide. Targeted therapy is often used in combination with 
other treatments, such as chemotherapy, to improve outcomes for patients with lung cancer. 
Immunotherapy is a type of treatment that helps the body's immune system recognize and 
attack cancer cells. This approach involves the use of drugs that stimulate the immune 
system to target cancer cells more effectively. Immunotherapy can be used alone or in 
combination with other treatments for lung cancer, such as chemotherapy or radiation 
therapy. 
Combination therapy involves using multiple drugs or treatments at the same time to target 
different aspects of the cancer cells. For example, some patients with advanced lung cancer 
may receive a combination of chemotherapy and immunotherapy to improve their chances 
of survival. 
 
II. The drugs 
 

Chemotherapy drugs: Targeted therapy drugs: Immunotherapy drugs: 

• Cisplatin 
• Carboplatin 
• Paclitaxel 
• Docetaxel 
• Gemcitabine 
• Vinorelbine 
• Etoposide 
• Irinotecan 

 

• Erlotinib 
• Gefitinib 
• Osimertinib 
• Crizotinib 
• Alectinib 
• Brigatinib 
• Lorlatinib 
• Ceritinib 

 

• Pembrolizumab 
• Nivolumab 
• Atezolizumab 
• Durvalumab 
• Ipilimumab 
• Tremelimumab 

 

  



 
6. Prevention, monitoring, long-term care and palliative treatment of lung cancer 
 
I. Prevention of lung cancer 

1. Don't smoke or use tobacco products: Tobacco use is the leading cause of lung cancer. 
If you smoke, quit as soon as possible, and avoid exposure to secondhand smoke. 

2. Avoid exposure to radon: Radon is a radioactive gas that can seep into homes and 
buildings. Have your home tested for radon, and take steps to reduce your exposure 
if levels are high. 

3. Minimize exposure to air pollution: Outdoor air pollution can increase the risk of lung 
cancer. Minimize your exposure by avoiding areas with high levels of pollution, and 
use air filters in your home if necessary. 

4. Protect yourself from workplace carcinogens: Some workplaces, such as construction 
sites or factories, may expose you to chemicals that increase your risk of lung cancer. 
Take steps to protect yourself by wearing protective gear and following safety 
guidelines. 

5. Maintain a healthy lifestyle: Eating a healthy diet, getting regular exercise, and 
maintaining a healthy weight can help reduce your risk of many types of cancer, 
including lung cancer. 

6. Get regular checkups and screenings: Regular checkups with your healthcare 
provider can help detect lung cancer early, when it is more treatable. If you are at 
high risk for lung cancer, your doctor may recommend regular screenings with 
imaging tests, such as CT scans. 

 
II. Monitoring lung cancer 
 

1. Imaging tests: Imaging tests, such as CT scans, PET scans, and X-rays, are often used 
to monitor lung cancer. These tests can help determine the size and location of 
tumors, as well as whether the cancer has spread to other parts of the body. 

2. Blood tests: Blood tests may be used to monitor lung cancer, particularly in patients 
receiving targeted therapies. These tests can measure the levels of certain proteins 
or genetic markers that are associated with the cancer. 

3. Physical exams: Your healthcare provider may perform regular physical exams to 
check for any changes in your lungs, such as the presence of fluid or swelling. 

4. Pulmonary function tests: These tests measure how well your lungs are functioning 
and can help determine whether lung cancer is affecting your ability to breathe. 

5. Patient-reported symptoms: Patients with lung cancer are often asked to report any 
symptoms they may be experiencing, such as shortness of breath, coughing, or chest 
pain. This can help healthcare providers assess the progression of the disease and 
adjust treatment as necessary. 

 
III. Long term care of lung cancer 
 
Long-term care of lung cancer involves ongoing management of the disease after treatment 
has been completed or is ongoing. Here are some strategies that may be involved in the 
long-term care of lung cancer: 



1. Monitoring and follow-up appointments: Regular check-ups with your healthcare 
provider, including imaging tests and blood tests, may be necessary to monitor for 
any signs of recurrence or progression of the cancer. 

2. Managing side effects: Many cancer treatments can cause side effects, such as 
fatigue, pain, or nausea. Your healthcare team can help manage these symptoms 
with medication, physical therapy, or other treatments. 

3. Addressing psychosocial needs: A cancer diagnosis can be emotionally challenging, 
and many patients may benefit from counseling or support groups. Your healthcare 
team can provide resources to help you cope with the emotional impact of lung 
cancer. 

4. Lifestyle changes: Making lifestyle changes, such as maintaining a healthy diet, 
exercising regularly, and quitting smoking, can help improve overall health and 
reduce the risk of recurrence. 

5. Palliative care: For patients with advanced or metastatic lung cancer, palliative care 
may be necessary to manage symptoms and improve quality of life. Palliative care 
may include pain management, counseling, and other supportive services. 

 
 
IV. Palliative treatment of lung cancer 
Palliative treatment of lung cancer focuses on improving the quality of life for patients with 
advanced or metastatic lung cancer, which cannot be cured. The goal of palliative care is to 
manage symptoms, provide emotional and spiritual support, and enhance the patient's 
overall well-being. Here are some common strategies for palliative treatment of lung cancer: 

1. Pain management: Palliative care for lung cancer may involve the use of pain 
medications to manage discomfort and improve quality of life. Your healthcare team 
may use a combination of medications to achieve the best pain control while 
minimizing side effects. 

2. Symptom management: Palliative care may also involve management of other 
symptoms, such as fatigue, nausea, shortness of breath, or anxiety. Medications, 
oxygen therapy, physical therapy, and other treatments may be used to address 
these symptoms. 

3. Emotional and spiritual support: A cancer diagnosis can be emotionally challenging, 
and palliative care may involve counseling, support groups, or other interventions to 
help patients cope with the emotional and spiritual impact of lung cancer. 

4. Nutritional support: Patients with lung cancer may experience appetite loss or 
difficulty eating, which can lead to malnutrition. Palliative care may involve 
nutritional support, such as the use of supplements, feeding tubes, or other 
interventions, to maintain adequate nutrition and hydration. 

5. Hospice care: For patients with advanced or terminal lung cancer, hospice care may 
be appropriate. Hospice care is a specialized type of palliative care that focuses on 
providing comfort and support for patients and their families during the end of life. 

 
  



 
7. Treatment of tuberculosis and non-tuberculotic mycobacterial infections 
 
I. Treatment of tuberculosis 
The treatment of tuberculosis (TB) typically involves a combination of medications that must 
be taken for several months. Here are some common strategies for treating TB: 

1. First-line medications: The most commonly used medications for TB treatment are 
isoniazid, rifampin, ethambutol, and pyrazinamide. Patients with drug-susceptible TB 
usually take a combination of these medications for at least six months. 

2. Directly observed therapy (DOT): To ensure that patients take their medications as 
prescribed, healthcare providers may use DOT, in which a healthcare worker 
observes the patient taking the medication. 

3. Treatment of drug-resistant TB: Patients with drug-resistant TB may require longer 
and more complex treatment regimens that involve additional medications and 
longer duration of treatment. 

4. Supportive care: In addition to medication, supportive care, such as nutrition and 
rest, may be necessary to help patients recover from TB. 

5. Follow-up care: Patients who have completed TB treatment require follow-up care to 
ensure that the infection has been cured and to monitor for any potential side effects 
from the medication. 

It's important to complete the full course of TB treatment, even if you start feeling better. 
Failure to complete the full course of treatment can lead to treatment failure, recurrence of 
TB, and the development of drug-resistant TB. It's also important to take medications exactly 
as prescribed 
 
II. Treatment of non-TB mycobacterium infections 
 
Non-tuberculous mycobacterial (NTM) infections are caused by a group of bacteria that are 
found in soil, water, and other natural environments. NTM infections are not contagious and 
are not spread from person to person. These infections can affect various parts of the body, 
including the lungs, skin, and lymph nodes. Some common types of NTM infections include: 

1. Mycobacterium avium complex (MAC): MAC infections commonly affect people with 
weakened immune systems, such as those with HIV or AIDS. 

2. Mycobacterium abscessus: M. abscessus infections can cause skin and soft tissue 
infections, as well as infections of the lungs and other organs. 

3. Mycobacterium chelonae: M. chelonae infections can cause skin and soft tissue 
infections, as well as infections of the lungs and other organs. 

Treatment of NTM infections can be challenging and may require a prolonged course of 
antibiotics. Here are some common strategies for treating NTM infections: 

1. Antibiotics: Antibiotics, such as clarithromycin, azithromycin, and rifampin, are 
commonly used to treat NTM infections. The specific antibiotics used may depend on 
the type of NTM infection and the severity of the infection. 

2. Surgery: In some cases, surgery may be necessary to remove infected tissue or to 
drain abscesses. 

3. Supportive care: Patients with NTM infections may require supportive care, such as 
oxygen therapy, to manage symptoms and improve quality of life. 



4. Follow-up care: Patients who have completed NTM treatment require follow-up care 
to monitor for any potential recurrence of the infection. 

  



 
8. Pneumothorax and pleural fluid: causes, types, diagnosis, and treatment 
 
Ia. Pneumothorax causes and types 
 
Pneumothorax is a condition in which air leaks into the space between the lung and chest 
wall, causing the lung to collapse partially or completely. Some common causes of 
pneumothorax include: 

1. Spontaneous pneumothorax: This occurs when air leaks into the space between the 
lung and chest wall without any apparent cause. Spontaneous pneumothorax is more 
common in tall, thin individuals and those with underlying lung diseases, such as 
emphysema or cystic fibrosis. 

2. Traumatic pneumothorax: This occurs when air leaks into the space between the 
lung and chest wall as a result of chest trauma, such as a car accident or a fall. 

3. Iatrogenic pneumothorax: This occurs as a complication of medical procedures, such 
as a lung biopsy or mechanical ventilation. 

4. Secondary pneumothorax: This occurs as a complication of underlying lung diseases, 
such as COPD, pneumonia, or lung cancer. 

5. Catamenial pneumothorax: This is a rare type of pneumothorax that occurs in 
women during their menstrual cycle due to endometrial tissue migrating into the 
chest cavity. 

6. Tension pneumothorax: This is a medical emergency that occurs when air continues 
to leak into the space between the lung and chest wall, causing pressure to build up 
in the chest and compressing the heart and blood vessels. Tension pneumothorax 
requires immediate medical attention. 

If you experience symptoms of pneumothorax, such as sudden chest pain, shortness of 
breath, or a rapid heart rate, seek medical attention right away. Treatment for 
pneumothorax depends on the severity of the condition and may include observation, 
oxygen therapy, chest tube insertion, or surgery 
 
 
 
Ib. Pneumothorax diagnosis 
Pneumothorax is typically diagnosed based on a combination of medical history, physical 
examination, and imaging tests. Here are some of the common diagnostic tests used for 
pneumothorax: 

1. Chest X-ray: This is often the first imaging test used to diagnose pneumothorax. It can 
show whether there is air in the pleural cavity and whether the lung has collapsed. 

2. CT scan: A CT scan can provide more detailed images of the chest, allowing the 
doctor to see the size and location of the pneumothorax more clearly. 

3. Ultrasound: Ultrasound is a non-invasive imaging test that can quickly and accurately 
diagnose pneumothorax. It is especially useful in emergency situations where rapid 
diagnosis is needed. 

4. Arterial blood gas (ABG) test: This test measures the amount of oxygen and carbon 
dioxide in the blood, which can help determine the severity of the pneumothorax. 



5. Pulmonary function test: This test evaluates lung function and can help identify any 
underlying lung conditions that may contribute to the development of 
pneumothorax. 

 
 
Ic. Pneumothorax treatment 
 
The treatment for pneumothorax depends on the severity of the condition and the patient's 
overall health. Here are some of the common treatment options for pneumothorax: 

1. Observation: In some cases, small pneumothoraces may not require immediate 
treatment and may be monitored for a period of time to see if they heal on their own. 

2. Oxygen therapy: Administration of oxygen can help to reabsorb the air that has 
leaked into the pleural cavity and promote healing of the lung tissue. 

3. Chest tube insertion: A chest tube is a flexible plastic tube that is inserted through 
the chest wall to remove air from the pleural cavity and re-expand the collapsed lung. 
This is usually the main treatment for moderate to severe pneumothorax. 

4. Surgery: In some cases, surgery may be required to repair any lung tissue damage or 
to prevent recurrence of pneumothorax. Surgery may involve removal of the 
damaged tissue or sealing the hole in the lung with a surgical patch. 

5. Needle aspiration: This is a procedure that involves the insertion of a needle through 
the chest wall to remove air from the pleural cavity. This is usually only done in 
emergency situations where a chest tube cannot be inserted. 

6. Pleurodesis: This is a procedure that involves injecting a chemical into the pleural 
cavity to create an inflammation that will cause the lung to stick to the chest wall, 
preventing the recurrence of pneumothorax. 

 
 
 
IIa. Pleural fluid causes 
 
Pleural fluid is a liquid that is found in the pleural cavity, which is the space between the 
lungs and the chest wall. Normally, there is a small amount of pleural fluid present, which 
helps to lubricate the surfaces of the lungs and chest wall, allowing them to move smoothly 
during breathing. However, when there is an excess of pleural fluid, it can lead to a condition 
known as pleural effusion. Here are some of the common causes of pleural effusion: 

1. Infections: Infections such as pneumonia, tuberculosis, and fungal infections can 
cause an accumulation of fluid in the pleural cavity. 

2. Heart failure: Heart failure can cause an accumulation of fluid in the lungs, which can 
leak into the pleural cavity and cause pleural effusion. 

3. Cancer: Various types of cancer, such as lung cancer, breast cancer, and lymphoma, 
can cause pleural effusion. 

4. Kidney disease: Kidney disease can lead to a buildup of excess fluid in the body, 
which can cause pleural effusion. 

5. Liver disease: Liver disease, such as cirrhosis, can cause a buildup of fluid in the 
abdominal cavity, which can push up against the diaphragm and cause pleural 
effusion. 



6. Pulmonary embolism: A blood clot in the lungs can cause inflammation and fluid 
buildup in the pleural cavity. 

7. Autoimmune disorders: Certain autoimmune disorders, such as lupus and 
rheumatoid arthritis, can cause inflammation of the pleura and lead to pleural 
effusion. 

 
 
 
IIa. Pleural fluid types 
 
Pleural fluid is a liquid that is found in the pleural cavity, which is the space between the 
lungs and the chest wall. Normally, there is a small amount of pleural fluid present, which 
helps to lubricate the surfaces of the lungs and chest wall, allowing them to move smoothly 
during breathing. However, when there is an excess of pleural fluid, it can lead to a condition 
known as pleural effusion. Here are the different types of pleural fluid: 

1. Transudative pleural fluid: This type of pleural fluid is caused by a systemic condition 
that alters the fluid balance in the body, such as congestive heart failure, liver or 
kidney disease, or low protein levels in the blood. Transudative pleural fluid is usually 
clear and watery, and has low protein content. 

2. Exudative pleural fluid: This type of pleural fluid is caused by an inflammatory or 
infectious process that increases the permeability of the pleural membranes, 
allowing proteins and other substances to leak into the pleural space. Exudative 
pleural fluid is usually cloudy or opaque, and has high protein content. 

3. Bloody pleural fluid: This type of pleural fluid contains red blood cells, which can 
indicate a traumatic injury, malignancy, or a pulmonary embolism. 

4. Chylous pleural fluid: This type of pleural fluid contains lymphatic fluid that is rich in 
fat and protein. Chylous pleural fluid can be caused by damage to the thoracic duct 
or other lymphatic vessels, or by malignancy. 

5. Empyema: This is a type of pleural effusion that is characterized by pus in the pleural 
cavity. Empyema is usually caused by a bacterial infection, such as pneumonia or 
tuberculosis. 

The type of pleural fluid can provide important information about the underlying cause of 
the pleural effusion, and can help guide treatment decisions. Diagnosis of the type of pleural 
fluid typically involves analysis of a sample of the fluid obtained by thoracentesis. 
 
 
IIa. Pleural fluid diagnosis 
The diagnosis of pleural fluid involves a series of tests and procedures that aim to determine 
the underlying cause of pleural effusion, which is an accumulation of fluid in the pleural 
space between the lungs and the chest wall. 
Here are the steps involved in the diagnosis of pleural fluid: 

1. Physical exam and medical history: The doctor will perform a physical exam and take 
a medical history to gather information about the symptoms, such as cough, 
shortness of breath, chest pain, and fever, as well as any underlying medical 
conditions. 



2. Imaging tests: Imaging tests such as chest X-ray, CT scan, and ultrasound can help 
detect the presence of pleural effusion and identify any underlying lung or chest 
conditions that may be causing it. 

3. Thoracentesis: This is a procedure in which a needle is inserted through the chest 
wall into the pleural space to obtain a sample of pleural fluid for analysis. The fluid 
can be sent to a laboratory for testing, which may include cell count, protein and 
glucose levels, and tests for infection, cancer, and other diseases. 

4. Other diagnostic tests: Depending on the results of the initial tests, other diagnostic 
tests may be necessary, such as bronchoscopy, biopsy, or blood tests, to identify the 
underlying cause of pleural effusion. 

 
 
IIa. Pleural fluid treatment 
The treatment of pleural fluid depends on the underlying cause and the severity of the 
effusion. Here are some common treatment options: 

1. Thoracentesis: This is a procedure in which a needle is inserted into the pleural space 
to drain excess fluid. This procedure is used to relieve symptoms and to obtain a 
sample of the fluid for analysis. 

2. Pleurodesis: This is a procedure in which a substance, such as talc or doxycycline, is 
inserted into the pleural space to create an inflammation and adhesion of the pleural 
layers, which prevents the recurrence of pleural fluid accumulation. 

3. Medications: If the pleural fluid is caused by an infection, antibiotics are prescribed 
to treat the infection. If the pleural fluid is caused by cancer, chemotherapy or 
radiation therapy may be used to shrink the tumor. 

4. Surgery: In some cases, surgery may be necessary to remove the pleural fluid or to 
remove a tumor that is causing the fluid accumulation. 

5. Management of underlying conditions: If the pleural fluid is caused by an underlying 
medical condition, such as heart failure or liver disease, treating the underlying 
condition can help reduce the accumulation of pleural fluid. 

  



 
9. Treatment of community-acquired and nosocomial pneumonia 
I. Treatment of community-acquired pneumonia 

Causative Agent Antibiotic(s) 

Streptococcus pneumoniae 

Penicillin, amoxicillin, cephalosporins (ceftriaxone, cefotaxime), 

fluoroquinolones (levofloxacin, moxifloxacin), macrolides 

(azithromycin, clarithromycin), doxycycline 

Haemophilus influenzae 

Amoxicillin, cephalosporins (ceftriaxone, cefotaxime), 

fluoroquinolones (levofloxacin, moxifloxacin), macrolides 

(azithromycin, clarithromycin), doxycycline 

Mycoplasma pneumoniae Macrolides (azithromycin, clarithromycin), tetracyclines (doxycycline) 

Chlamydia pneumoniae Macrolides (azithromycin, clarithromycin), tetracyclines (doxycycline) 

Legionella pneumophila 

Fluoroquinolones (levofloxacin, moxifloxacin), macrolides 

(azithromycin, clarithromycin) 

Staphylococcus aureus Beta-lactams (oxacillin, nafcillin, cefazolin), vancomycin 

Gram-negative bacilli 

(Klebsiella pneumoniae, 

Pseudomonas aeruginosa) 

Fluoroquinolones (levofloxacin, ciprofloxacin), cephalosporins 

(cefepime, ceftazidime), carbapenems (imipenem, meropenem), 

aminoglycosides (gentamicin, tobramycin), fluoroquinolone plus 

aminoglycoside 



Causative Agent Antibiotic(s) 

Atypical pathogens 

(Legionella, Mycoplasma, 

Chlamydia) Macrolides (azithromycin, clarithromycin), tetracyclines (doxycycline) 

  
 
II. Treatment of Nosocomial pneumonia 

Causative Agent Antibiotic(s) 

Methicillin-resistant 

Staphylococcus 

aureus (MRSA) Vancomycin, linezolid, daptomycin, ceftaroline 

Pseudomonas 

aeruginosa 

Carbapenems (imipenem, meropenem), antipseudomonal 

cephalosporins (cefepime, ceftazidime), fluoroquinolones 

(ciprofloxacin, levofloxacin), aminoglycosides (gentamicin, 

tobramycin), polymyxins (colistin, polymyxin B), fosfomycin 

Klebsiella 

pneumoniae 

Carbapenems (imipenem, meropenem), antipseudomonal 

cephalosporins (cefepime, ceftazidime), fluoroquinolones 

(ciprofloxacin, levofloxacin), aminoglycosides (gentamicin, 

tobramycin), polymyxins (colistin, polymyxin B), fosfomycin 

Acinetobacter 

baumannii 

Carbapenems (imipenem, meropenem), antipseudomonal 

cephalosporins (cefepime, ceftazidime), fluoroquinolones 

(ciprofloxacin, levofloxacin), aminoglycosides (gentamicin, 

tobramycin), polymyxins (colistin, polymyxin B), tigecycline 



Causative Agent Antibiotic(s) 

Escherichia coli 

Antipseudomonal cephalosporins (cefepime, ceftazidime), 

carbapenems (imipenem, meropenem), fluoroquinolones 

(ciprofloxacin, levofloxacin), aminoglycosides (gentamicin, 

tobramycin), fosfomycin 

Enterobacter species 

Antipseudomonal cephalosporins (cefepime, ceftazidime), 

carbapenems (imipenem, meropenem), fluoroquinolones 

(ciprofloxacin, levofloxacin), aminoglycosides (gentamicin, 

tobramycin), fosfomycin 

Haemophilus 

influenzae 

Second- or third-generation cephalosporins (cefuroxime, 

cefotaxime, ceftriaxone), fluoroquinolones (levofloxacin, 

moxifloxacin), amoxicillin/clavulanate 

Streptococcus 

pneumoniae 

Third-generation cephalosporins (cefotaxime, ceftriaxone), 

fluoroquinolones (levofloxacin, moxifloxacin), macrolides 

(azithromycin, clarithromycin), amoxicillin/clavulanate 

Gram-negative bacilli 

Broad-spectrum beta-lactams (piperacillin/tazobactam, 

cefepime, ceftazidime, imipenem, meropenem), 

fluoroquinolones (ciprofloxacin, levofloxacin), 

aminoglycosides (gentamicin, tobramycin) 

   



 
10. Diagnosis of lung abscess and empyema 
 
I. Diagnosis of lung abscess 
 
The diagnosis of a lung abscess is usually made through a combination of medical history, 
physical examination, and diagnostic tests. The following are some of the clues that may 
suggest a lung abscess: 

1. Symptoms: Patients with a lung abscess may have symptoms such as cough, chest 
pain, fever, chills, night sweats, fatigue, and weight loss. 

2. Medical history: Patients with a history of alcohol abuse, smoking, periodontal 
disease, or aspiration are at a higher risk of developing a lung abscess. 

3. Physical examination: A doctor may detect signs of a lung abscess during a physical 
exam, such as decreased breath sounds or crackles in the affected area of the lung. 

4. Imaging tests: A chest X-ray or CT scan may show a cavity or an air-fluid level in the 
lung, which is suggestive of a lung abscess. 

5. Laboratory tests: Blood tests may show an elevated white blood cell count and an 
increased erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) level, 
which are markers of inflammation. 

 
X-ray and lung abscess 

On an X-ray, a lung abscess typically appears as a cavity or a well-defined, rounded area of 
radiolucency (darkness) in the lung parenchyma. The cavity may be surrounded by a thick 
wall and may contain air-fluid levels, which can change position with patient positioning. The 
surrounding lung tissue may show signs of inflammation, such as air-space consolidation, 
bronchial wall thickening, or pleural effusion. However, the appearance of a lung abscess on 
an X-ray may vary depending on the size, location, and stage of the abscess, as well as the 
patient's underlying health status. Therefore, further diagnostic tests, such as a CT scan, may 
be needed to confirm the diagnosis and determine the appropriate treatment. 

 
II. Diagnosis of Empyema 
he diagnosis of empyema involves a combination of medical history, physical examination, 
imaging tests, and laboratory tests. The following are some of the diagnostic procedures that 
may be used to diagnose empyema: 

1. Medical history: A doctor will ask about the patient's medical history, including any 
recent infections, surgeries, or chest injuries. 

2. Physical examination: A doctor may detect signs of empyema during a physical exam, 
such as decreased breath sounds, dullness to percussion, and chest pain. 

3. Imaging tests: A chest X-ray or CT scan may show the presence of fluid in the pleural 
space, as well as signs of inflammation, such as thickening of the pleura and air-space 
consolidation. 

4. Thoracentesis: A procedure in which a needle is inserted through the chest wall into 
the pleural space to remove a sample of the fluid for analysis. The fluid is then 
examined for the presence of pus, bacteria, and other signs of infection. 

5. Blood tests: Blood tests may show an elevated white blood cell count, which is 
indicative of an infection. 



If empyema is suspected, additional imaging tests, such as an ultrasound or MRI, may be 
performed to further evaluate the extent of the infection. Treatment of empyema typically 
involves draining the pus from the pleural space, either through a chest tube or by surgery, 
and administering antibiotics to treat the underlying infection. 
  



 
11. Interstitial lung diseases (IPF and PPF associated with systemic diseases) 
I. Interstitial lung disease 
 
Interstitial lung disease (ILD) is a group of lung diseases that affect the tissue and spaces 
between the air sacs (alveoli) of the lungs. These diseases can cause inflammation, scarring, 
and thickening of the interstitium, which can make it difficult for oxygen to pass through the 
lungs and into the bloodstream. ILD can be caused by a variety of factors, including exposure 
to toxins, infections, autoimmune disorders, and genetic mutations. Some common types of 
interstitial lung diseases include: 

1. Idiopathic pulmonary fibrosis (IPF): A progressive disease that causes scarring of the 
lung tissue, leading to reduced lung function and shortness of breath. 

2. Hypersensitivity pneumonitis: An immune-mediated reaction to inhaled substances, 
such as dust, mold, and animal dander, that can cause inflammation and scarring of 
the lung tissue. 

3. Sarcoidosis: A disease that causes the formation of small clusters of inflammatory 
cells, called granulomas, in various organs of the body, including the lungs. 

4. Connective tissue disease-associated ILD: A group of ILDs that occur in people with 
autoimmune disorders, such as rheumatoid arthritis and systemic sclerosis. 

The diagnosis of ILD typically involves a combination of medical history, physical examination, 
imaging tests, and lung function tests. A chest X-ray or CT scan may show signs of 
inflammation or scarring in the lungs, while lung function tests can measure the amount of 
air that the lungs can hold and how well oxygen is being transferred into the bloodstream. A 
biopsy of the lung tissue may also be needed to confirm the diagnosis and determine the 
underlying cause of the disease. Treatment of ILD depends on the type and severity of the 
disease, but may include medications to reduce inflammation, oxygen therapy, and 
pulmonary rehabilitation to improve lung function and quality of life. In some cases, lung 
transplant may be necessary. 
 
II. IPF 
Idiopathic pulmonary fibrosis (IPF) is a type of interstitial lung disease (ILD) that involves 
scarring of the lung tissue, making it difficult for the lungs to function properly. IPF is a 
chronic and progressive disease, which means that the scarring and symptoms worsen over 
time. 
The cause of IPF is unknown, and the term "idiopathic" means that the disease arises 
spontaneously and without a known cause. However, researchers believe that a combination 
of genetic and environmental factors may play a role in its development. 
The symptoms of IPF can include shortness of breath, dry cough, fatigue, and chest 
discomfort. As the disease progresses, patients may experience a decline in lung function, 
leading to respiratory failure. 
The diagnosis of IPF usually involves a combination of medical history, physical examination, 
and imaging tests, such as a high-resolution CT scan of the chest. A biopsy of the lung tissue 
may also be necessary to confirm the diagnosis and rule out other conditions. 
 
III. PPF 



PPF stands for Progressive massive fibrosis, which is a type of lung disease that occurs as a 
result of prolonged exposure to coal dust or other inhaled particles. It is also known as coal 
workers' pneumoconiosis. 
PPF is characterized by the formation of large, dense fibrotic masses in the lungs, which can 
result in significant impairment of lung function. The symptoms of PPF can include shortness 
of breath, cough, chest pain, and fatigue. The disease can progress slowly over many years, 
and in severe cases, may result in respiratory failure. 
The diagnosis of PPF usually involves a combination of medical history, physical examination, 
and imaging tests, such as a chest x-ray or high-resolution CT scan of the chest. A biopsy of 
the lung tissue may also be necessary to confirm the diagnosis. 
There is currently no cure for PPF, and treatment options are limited.  
  



 
12. Sarcoidosis 
 
Sarcoidosis is a condition in which clusters of abnormal immune cells, called granulomas, 
form in various organs in the body. The cause of sarcoidosis is not known, but it is thought to 
be related to an abnormal immune response to an unknown trigger. 
The signs and symptoms of sarcoidosis can vary depending on the organs affected by the 
disease. Some people with sarcoidosis may have no symptoms, while others may experience 
a range of symptoms that can include: 

• Fatigue 
• Shortness of breath 
• Dry cough 
• Chest pain 
• Swollen lymph nodes 
• Skin rash or lesions 
• Joint pain or stiffness 
• Fever 
• Night sweats 
• Weight loss 

Diagnosis of sarcoidosis usually involves a combination of medical history, physical 
examination, and various tests, such as blood tests, imaging studies (such as a chest x-ray or 
CT scan), and biopsy of affected tissue. 
Blood tests may be used to look for elevated levels of certain proteins, such as angiotensin-
converting enzyme (ACE) and calcium, which can be indicators of sarcoidosis. Imaging 
studies, such as chest x-ray or CT scan, can show the presence of granulomas in the lungs or 
other organs. Biopsy of affected tissue, such as lung or skin tissue, can confirm the presence 
of granulomas and rule out other possible causes of symptoms. 
The treatment of sarcoidosis depends on the severity and location of the disease. Mild cases 
may not require treatment, while more severe cases may be treated with medications to 
suppress the immune system and reduce inflammation, such as corticosteroids or other 
immunosuppressive drugs. In some cases, treatment may be necessary to prevent 
complications, such as organ damage or failure. 
Other medications that may be used to treat sarcoidosis include nonsteroidal anti-
inflammatory drugs (NSAIDs) to relieve pain and inflammation, and methotrexate, which is 
sometimes used in combination with corticosteroids in more severe cases. 
In addition to medication, lifestyle changes may also be recommended to manage 
sarcoidosis symptoms. These can include quitting smoking, avoiding exposure to irritants or 
allergens, and managing stress. 
It is important for people with sarcoidosis to have regular follow-up care to monitor their 
condition and ensure that treatment is effective. In some cases, the disease may go into 
remission and treatment can be discontinued. However, in other cases, the disease may 
progress and require ongoing treatment. 
  



 
13. Acute and chronic respiratory failure, diseases, conditions requiring ICU treatment 
 
Ia. Acute respiratory failure  
 
Acute respiratory failure is a medical emergency that occurs when the respiratory system is 
unable to provide enough oxygen to the body or to remove enough carbon dioxide from the 
body. It can be caused by a variety of factors, including lung diseases, heart failure, trauma, 
infection, or drug overdose. 
There are two types of acute respiratory failure: hypoxemic respiratory failure and 
hypercapnic respiratory failure. Hypoxemic respiratory failure occurs when the oxygen level 
in the blood is too low, while hypercapnic respiratory failure occurs when there is too much 
carbon dioxide in the blood. 
The signs and symptoms of acute respiratory failure may include: 

• Shortness of breath 
• Rapid breathing or difficulty breathing 
• Chest pain or tightness 
• Rapid heartbeat 
• Blue tint to the lips or skin (cyanosis) 
• Confusion or lethargy 
• Anxiety or restlessness 

Diagnosis of acute respiratory failure typically involves a physical examination, blood tests to 
check oxygen and carbon dioxide levels in the blood, and imaging studies such as a chest x-
ray or CT scan. In some cases, a pulmonary function test or arterial blood gas test may be 
performed to assess lung function. 
Treatment of acute respiratory failure depends on the underlying cause and severity of the 
condition. It may involve supplemental oxygen, mechanical ventilation to assist with 
breathing, medications to treat infection or reduce inflammation, or other interventions as 
needed. In some cases, emergency procedures such as intubation or tracheotomy may be 
required to maintain adequate oxygenation and ventilation. 
 
 
Ib. Acute respiratory failure diseases  
 
Acute respiratory failure can be caused by a variety of lung diseases, including: 

1. Acute Respiratory Distress Syndrome (ARDS): A type of severe lung injury that can 
result from a variety of factors such as pneumonia, sepsis, or trauma. ARDS can lead 
to respiratory failure due to severe inflammation and damage to the lung tissue. 

2. Chronic Obstructive Pulmonary Disease (COPD): A group of lung diseases that cause 
airflow obstruction and difficulty breathing, such as emphysema and chronic 
bronchitis. COPD can lead to acute respiratory failure during exacerbations or flare-
ups of the disease. 

3. Asthma: A chronic lung disease that causes inflammation and narrowing of the 
airways, making it difficult to breathe. Severe asthma exacerbations can lead to acute 
respiratory failure. 



4. Pulmonary Embolism: A blockage in one of the pulmonary arteries, usually caused by 
a blood clot that has traveled to the lungs from another part of the body. Pulmonary 
embolism can cause acute respiratory failure if the blockage is severe enough. 

5. Pneumonia: An infection of the lungs that can cause inflammation, fluid buildup, and 
damage to lung tissue. Severe pneumonia can lead to acute respiratory failure. 

6. Interstitial Lung Diseases (ILDs): A group of lung diseases that cause inflammation 
and scarring of the lung tissue, making it difficult to breathe. ILDs can lead to acute 
respiratory failure in severe cases. 

7. Pulmonary Fibrosis: A type of ILD that causes progressive scarring of the lung tissue, 
leading to reduced lung function and difficulty breathing. In advanced stages, 
pulmonary fibrosis can lead to acute respiratory failure. 

 
 
Ic. Acute respiratory failure conditions requiring ICU treatment  

1. Acute Respiratory Distress Syndrome (ARDS): ARDS is a severe form of respiratory 
failure that can be caused by trauma, sepsis, pneumonia, or other factors. ARDS 
often requires ICU treatment with mechanical ventilation, oxygen therapy, and other 
supportive measures. 

2. Status Asthmaticus: This is a severe and prolonged asthma attack that does not 
respond to standard treatment. Patients with status asthmaticus may require ICU 
treatment with mechanical ventilation and other supportive measures. 

3. Severe Pneumonia: Severe pneumonia can cause ARF and may require ICU treatment 
with mechanical ventilation, antibiotics, and other supportive measures. 

4. Pulmonary Embolism: A large pulmonary embolism can cause ARF and may require 
ICU treatment with thrombolytic therapy, anticoagulation, and mechanical 
ventilation. 

5. Acute Exacerbation of COPD: A severe exacerbation of chronic obstructive pulmonary 
disease (COPD) can cause ARF and may require ICU treatment with mechanical 
ventilation, oxygen therapy, and other supportive measures. 

6. Acute Interstitial Pneumonia (AIP): AIP is a rare and severe form of interstitial lung 
disease that can cause ARF and may require ICU treatment with mechanical 
ventilation, oxygen therapy, and other supportive measures. 

7. Acute Lung Injury (ALI): ALI is a less severe form of ARDS that can be caused by sepsis, 
pneumonia, trauma, or other factors. ALI may require ICU treatment with mechanical 
ventilation, oxygen therapy, and other supportive measures. 

 
 
IIa. chronic respiratory failure  
 
Chronic respiratory failure (CRF) is a condition in which the lungs are not able to provide 
enough oxygen to the body over an extended period of time, or to remove enough carbon 
dioxide from the body. CRF can be caused by a variety of underlying conditions, including 
chronic obstructive pulmonary disease (COPD), interstitial lung disease, neuromuscular 
diseases, and chest wall deformities. 
The symptoms of CRF can include shortness of breath, fatigue, decreased exercise tolerance, 
and blue discoloration of the lips or fingertips. Patients with CRF may also experience 



headaches, confusion, and sleep disturbances due to a build-up of carbon dioxide in the 
blood. 
The diagnosis of CRF involves a comprehensive medical evaluation, including pulmonary 
function tests, blood gas analysis, chest imaging studies, and assessment of the underlying 
condition. The severity of CRF is often classified based on the degree of hypoxemia (low 
oxygen levels) and hypercapnia (high carbon dioxide levels) present. 
The treatment of CRF is aimed at improving oxygenation and reducing carbon dioxide 
retention. Treatment options may include oxygen therapy, non-invasive ventilation, and 
mechanical ventilation. In addition to respiratory support, the underlying condition causing 
CRF should also be addressed with appropriate medical management, such as 
bronchodilators for COPD or immunosuppressive medications for interstitial lung disease. 
Long-term management of CRF may involve pulmonary rehabilitation programs, nutritional 
support, and psychological counseling to help patients cope with the impact of their 
condition on their daily lives. With proper management, patients with CRF can achieve 
improved quality of life and better outcomes. 
 
 
 
IIb. chronic respiratory failure diseases  
 
 
Chronic respiratory failure (CRF) can be caused by a variety of underlying diseases or 
conditions, including: 

1. Chronic obstructive pulmonary disease (COPD): This is a group of progressive lung 
diseases that includes chronic bronchitis and emphysema. COPD is the most common 
cause of CRF. 

2. Interstitial lung disease (ILD): This refers to a group of lung diseases that affect the 
tissue and spaces around the air sacs (alveoli) of the lungs, causing scarring or 
inflammation. Examples of ILD include idiopathic pulmonary fibrosis, sarcoidosis, and 
hypersensitivity pneumonitis. 

3. Neuromuscular diseases: These are conditions that affect the nerves that control the 
muscles used for breathing, or the muscles themselves. Examples include muscular 
dystrophy, spinal cord injuries, and amyotrophic lateral sclerosis (ALS). 

4. Chest wall deformities: These are structural abnormalities of the chest wall that can 
restrict breathing, such as kyphoscoliosis, pectus excavatum, and thoracic dystrophy. 

5. Obesity hypoventilation syndrome (OHS): This is a condition in which obesity leads to 
a decreased ability to breathe adequately, resulting in CRF. 

6. Sleep apnea: This is a condition in which breathing is repeatedly interrupted during 
sleep, leading to CRF over time. 

 
 
 
 
IIc. chronic respiratory failure conditions requiring ICU treatment  
Patients with chronic respiratory failure (CRF) may require ICU treatment if they experience 
a sudden worsening of their respiratory status or an acute exacerbation of their underlying 



condition. Some examples of conditions that may require ICU treatment for CRF patients 
include: 

1. Acute exacerbation of COPD: Patients with COPD may experience sudden worsening 
of their symptoms due to an infection or other trigger, leading to acute respiratory 
failure. In severe cases, mechanical ventilation may be necessary in the ICU. 

2. Acute respiratory distress syndrome (ARDS): This is a life-threatening condition that 
can occur in response to severe injury or infection, and can lead to acute respiratory 
failure. Patients with pre-existing CRF are at increased risk of developing ARDS, and 
may require ICU treatment with mechanical ventilation and other supportive 
measures. 

3. Respiratory muscle fatigue: Patients with neuromuscular diseases or chest wall 
deformities may experience fatigue of the muscles used for breathing, leading to 
acute respiratory failure. These patients may require ICU treatment with non-
invasive ventilation or mechanical ventilation. 

4. Severe pneumonia: Patients with underlying lung diseases, such as ILD, may be at 
increased risk of developing severe pneumonia. In some cases, pneumonia can lead 
to acute respiratory failure and ICU treatment with mechanical ventilation may be 
necessary. 

5. Pulmonary embolism: This is a blockage of the pulmonary artery that can lead to 
acute respiratory failure. Patients with underlying lung diseases may be at increased 
risk of developing pulmonary embolism, and may require ICU treatment with 
mechanical ventilation and other supportive measures. 

  



 
14. Principles of oxygen therapy 
Oxygen therapy is a common medical treatment that involves administering oxygen to 
patients who are experiencing low blood oxygen levels, or hypoxemia. The primary goal of 
oxygen therapy is to increase the oxygen content of the blood, which can improve tissue 
oxygenation and organ function. 
The principles of oxygen therapy include: 

1. Monitoring oxygen levels: Oxygen therapy should be guided by continuous 
monitoring of arterial blood gases or pulse oximetry to ensure that the patient's 
oxygen levels are within the target range. 

2. Titration of oxygen dose: The oxygen dose should be titrated to achieve a target 
oxygen saturation (SaO2) or partial pressure of oxygen (PaO2), based on the 
underlying condition and the patient's clinical status. 

3. Delivery of oxygen: Oxygen can be delivered through a variety of devices, including 
nasal cannula, simple face mask, Venturi mask, and non-rebreather mask. The choice 
of delivery device should be based on the patient's oxygen requirements, comfort, 
and clinical status. 

4. Avoiding hyperoxia: While oxygen therapy is important for improving oxygenation, 
excessive oxygen can lead to hyperoxia, which can cause lung damage and other 
complications. Therefore, it is important to avoid hyperoxia by titrating the oxygen 
dose to the appropriate target range. 

5. Monitoring for adverse effects: Oxygen therapy can have adverse effects, such as 
oxygen toxicity, absorption atelectasis, and CO2 retention. Therefore, patients 
receiving oxygen therapy should be closely monitored for these and other potential 
complications. 

6. Weaning from oxygen therapy: Once the underlying condition improves and the 
patient's oxygen levels are stable, oxygen therapy can be gradually reduced or 
discontinued, based on the clinical status and oxygen monitoring results. 

  



 
15. Respiratory aspects of sleep apnea (diagnosis and treatment of obstructive sleep 
apnea) 
 
Sleep apnea is a sleep disorder in which a person's breathing is repeatedly interrupted 
during sleep. It occurs when the muscles in the back of the throat fail to keep the airway 
open, causing a person to stop breathing for a few seconds to a minute or longer. This 
interruption in breathing can occur many times throughout the night, leading to a disruption 
in sleep and potentially serious health problems. 
There are two main types of sleep apnea: obstructive sleep apnea (OSA) and central sleep 
apnea (CSA). OSA is the most common type and occurs when the airway is blocked by the 
collapse of soft tissue in the back of the throat. CSA, on the other hand, occurs when the 
brain fails to signal the muscles to breathe properly during sleep. 
Common symptoms of sleep apnea include loud snoring, gasping or choking during sleep, 
restless sleep, morning headaches, fatigue during the day, difficulty concentrating, and 
mood changes. Obesity, smoking, alcohol consumption, and certain medical conditions can 
increase the risk of developing sleep apnea. 
 
The respiratory aspects of sleep apnea involve the interruption of breathing during sleep. 
This can occur due to a physical blockage of the airway or a failure of the brain to properly 
signal the muscles that control breathing. When breathing is interrupted, the oxygen level in 
the blood drops, and carbon dioxide levels rise, which can cause the body to wake up or 
partially wake up to resume normal breathing. 
Obstructive sleep apnea (OSA) is the most common type of sleep apnea and occurs when 
the soft tissue in the back of the throat collapses, blocking the airway. As a result, the person 
struggles to breathe and may make snoring or choking sounds. In central sleep apnea (CSA), 
the brain fails to send the proper signals to the muscles that control breathing, causing brief 
pauses in breathing. 
In both types of sleep apnea, the interruptions in breathing can result in a drop in oxygen 
levels and an increase in carbon dioxide levels, leading to a range of symptoms such as 
daytime sleepiness, fatigue, and difficulty concentrating. Additionally, sleep apnea can lead 
to a range of respiratory complications, including chronic obstructive pulmonary disease 
(COPD), pulmonary hypertension, and respiratory failure. 
The respiratory system is also affected by the treatments for sleep apnea, such as 
continuous positive airway pressure (CPAP) therapy. CPAP therapy involves the use of a 
machine that delivers a steady flow of air pressure to keep the airway open during sleep. 
This can improve the quality of breathing and reduce the risk of respiratory complications 
associated with sleep apnea. 
 

Obese people and sleep apnea 
Obese individuals are at higher risk of developing sleep apnea because excess body fat can 
contribute to narrowing and obstruction of the airway during sleep.  

 
II. Diagnosis of sleep apnea 
The diagnostic workup for sleep apnea typically includes the following: 

1. Medical history: The doctor will ask about your symptoms, medical history, and any 
medications you are taking. 



2. Physical exam: The doctor will examine your mouth, nose, and throat for any 
abnormalities that may be contributing to your sleep apnea. 

3. Sleep study: A sleep study, also called a polysomnogram, is the gold standard for 
diagnosing sleep apnea. This involves spending a night at a sleep center while 
hooked up to monitors that track your breathing, heart rate, and other bodily 
functions during sleep. 

4. Home sleep apnea test: Some patients may be offered a home sleep apnea test 
(HSAT), which involves wearing a portable device that tracks breathing and oxygen 
levels during sleep. 

5. Imaging tests: In some cases, imaging tests such as X-rays or CT scans may be 
ordered to evaluate the anatomy of the airway and detect any structural 
abnormalities. 

 
Once a diagnosis of sleep apnea has been made, the severity of the condition is usually 
determined based on the number of apneas and hypopneas (partial obstructions) that occur 
per hour of sleep, which is measured as the apnea-hypopnea index (AHI). The treatment 
approach will depend on the severity of the sleep apnea and may involve lifestyle changes, 
such as weight loss or positional therapy, or the use of a continuous positive airway pressure 
(CPAP) machine to keep the airway open during sleep. 
 
III. Treatment of sleep apnea 
The treatment of sleep apnea depends on the severity of the condition, the underlying 
cause, and the patient's overall health. Some common treatment options include: 

1. Lifestyle changes: Losing weight, avoiding alcohol and sedatives, quitting smoking, 
and sleeping on your side instead of your back can help improve sleep apnea 
symptoms. 

2. Continuous positive airway pressure (CPAP): This is the most common treatment for 
sleep apnea. A CPAP machine delivers a constant stream of air pressure to keep the 
airway open during sleep. 

3. Bi-level positive airway pressure (BiPAP): BiPAP is similar to CPAP but delivers 
different air pressure levels during inhalation and exhalation. 

4. Oral appliances: These devices are worn in the mouth during sleep to help keep the 
airway open. 

5. Surgery: In some cases, surgery may be recommended to correct structural issues 
that are contributing to sleep apnea. 

6. Other therapies: Depending on the underlying cause of sleep apnea, other therapies 
may be recommended, such as medication for nasal congestion or allergy symptoms. 

It's important to work with a healthcare professional to determine the best treatment 
approach for your individual case of sleep apnea. Untreated sleep apnea can lead to serious 
complications, such as high blood pressure, heart disease, and stroke. 
  



 
16. Diagnosis and treatment of bronchiectasis and cystic fibrosis 
 
Ia. Bronchiectasis diagnosis 
 
Bronchiectasis is a condition in which the airways of the lungs become damaged and 
widened, leading to mucus buildup and recurrent infections. The diagnosis of bronchiectasis 
typically involves a combination of medical history, physical examination, imaging studies, 
and respiratory function tests. 
During the medical history, the doctor will ask the patient about their symptoms, such as 
cough, sputum production, shortness of breath, and recurrent respiratory infections. They 
will also inquire about the patient's medical history, including any lung diseases, 
immunodeficiency, or exposure to environmental irritants. 
In the physical examination, the doctor will listen to the patient's lungs using a stethoscope 
to check for abnormal sounds, such as crackles or wheezes. They will also examine the 
patient's nose and sinuses, as chronic sinusitis can be a contributing factor to bronchiectasis. 
Imaging studies are typically performed to confirm the diagnosis of bronchiectasis. Chest X-
ray can show dilated airways, thickening of the bronchial walls, or areas of atelectasis (lung 
collapse). However, a high-resolution computed tomography (HRCT) scan is the preferred 
imaging modality for diagnosing bronchiectasis. HRCT can provide detailed images of the 
lung parenchyma and airways, including the extent and severity of bronchiectasis, the 
presence of mucus plugs, and the presence of any associated lung abnormalities. 
Respiratory function tests are often performed to evaluate lung function and identify any 
underlying respiratory conditions, such as asthma or chronic obstructive pulmonary disease 
(COPD). 
In some cases, sputum culture and analysis may be done to identify any specific bacterial or 
fungal infections that may be contributing to the development of bronchiectasis. 
 
 
Ib. Bronchiectasis treatment 
 
The treatment of bronchiectasis is generally focused on controlling the underlying cause, 
managing symptoms, preventing complications, and improving the overall quality of life of 
the patient. 

1. Managing the underlying cause: This involves treating the underlying condition that 
is causing bronchiectasis, such as cystic fibrosis, immune deficiency, or chronic 
obstructive pulmonary disease (COPD). 

2. Antibiotics: Bronchiectasis patients are at increased risk of developing lung infections 
due to the accumulation of mucus in the airways, which can provide a favorable 
environment for bacterial growth. Antibiotics are prescribed to treat acute 
exacerbations of the disease and prevent recurrent infections. 

3. Airway clearance techniques: These are used to help clear mucus from the lungs, 
which can include chest physiotherapy, postural drainage, and mechanical ventilation 
devices. 

4. Bronchodilators: These are medications that help to open up the airways and make 
breathing easier. They can be delivered through an inhaler or nebulizer. 



5. Mucolytics: These are medications that help to break down and thin out mucus, 
making it easier to clear from the lungs. 

6. Oxygen therapy: This is used to improve oxygen levels in the blood, which can be 
impaired in patients with severe bronchiectasis. 

7. Surgery: In severe cases of bronchiectasis, surgery may be required to remove 
damaged lung tissue or to address any underlying structural abnormalities that are 
contributing to the disease. 

 
 
 
IIa. cystic fibrosis diagnosis 
 
Cystic fibrosis (CF) is usually diagnosed through a combination of clinical evaluation, genetic 
testing, and specialized diagnostic tests. 
The first step in diagnosing CF is usually a clinical evaluation, which involves a detailed 
medical history, physical exam, and possibly some initial screening tests. Symptoms of CF 
can vary widely but typically include chronic cough, frequent respiratory infections, digestive 
problems, and poor growth or weight gain despite a normal or increased appetite. 
The next step is usually genetic testing to confirm the presence of mutations in the CFTR 
gene. This is typically done through a blood test or saliva test. There are over 2,000 known 
mutations in the CFTR gene, but the most common mutation is the delta F508 mutation, 
which is present in about 70% of CF patients. 
Finally, specialized diagnostic tests may be done to confirm the diagnosis and assess the 
extent of lung and other organ damage. These may include pulmonary function tests (PFTs), 
chest X-rays or CT scans, sputum cultures, and sweat tests. Sweat testing is a particularly 
important diagnostic tool for CF, as people with CF have higher than normal levels of salt in 
their sweat due to a defect in the CFTR gene. 
 
 
IIb. cystic fibrosis treatment 
Cystic fibrosis (CF) is a genetic disorder that affects the respiratory, digestive, and 
reproductive systems. There is no cure for CF, but treatment aims to manage symptoms and 
slow the progression of the disease. Treatment options include: 

1. Medications: Various medications are used to manage symptoms and reduce 
complications of CF. These include antibiotics to prevent and treat lung infections, 
anti-inflammatory drugs to reduce airway inflammation, mucus-thinning drugs to 
make it easier to cough up mucus, and bronchodilators to open up airways. 

2. Airway clearance techniques: CF patients are often prescribed various techniques to 
help clear mucus from their airways, including chest physiotherapy, postural drainage, 
and breathing exercises. 

3. Nutritional support: CF can cause malnutrition due to problems with digestion and 
absorption of nutrients. Nutritional support may include enzyme supplements to aid 
in digestion, high-calorie diets, and vitamin and mineral supplements. 

4. Lung transplant: In advanced cases of CF, a lung transplant may be necessary. A lung 
transplant can improve lung function and quality of life, but it is a major surgery and 
involves lifelong immunosuppressant medication. 



5. Gene therapy: Emerging treatments for CF include gene therapy, which aims to 
correct the underlying genetic defect that causes the disease. Gene therapy is still in 
the experimental stage, but early studies show promising results. 

 
 


