
NEET SS 2024 Diploma Tuberculosis and Chest Disease Question
Paper 3 with Solutions

Time Allowed :3 Hours Maximum Marks :100 Total Questions :10

General Instructions

Read the following instructions very carefully and strictly follow them:

1. The test is of 3 hours duration.

2. The question paper consists of 10 questions. The maximum marks are 100.

3. Each Question is of 10 marks.

Q1. (a) Management of upper airway obstruction.

Solution:
Step 1: Understanding Upper Airway Obstruction.
Upper airway obstruction refers to a blockage or narrowing of the upper airway, which includes
the nose, pharynx, and larynx. It can be caused by various factors like foreign bodies, swelling,
or infection.

Step 2: Clinical Signs and Symptoms.
Common symptoms of upper airway obstruction include stridor, difficulty breathing, increased
work of breathing, and possibly cyanosis. Physical examination may reveal the presence of
abnormal breathing sounds or the inability to speak.

Step 3: Management.
1. Initial Assessment: Assess the airway, breathing, and circulation (ABCs). Ensure the pa-
tient is in a position to maintain the airway, often by sitting up.
2. Relieving the Obstruction:
- If the obstruction is due to a foreign body, perform the Heimlich maneuver or suction if ap-
propriate.
- If the obstruction is from swelling (e.g., due to anaphylaxis or infection), administer oxygen
and corticosteroids. In severe cases, endotracheal intubation or tracheostomy may be required.
3. Medical Intervention:
- If due to an allergic reaction, epinephrine and antihistamines are administered.
- In case of infection, antibiotics may be given if bacterial etiology is suspected.
4. Advanced Techniques: If the obstruction is severe and cannot be relieved by simpler meth-
ods, consider surgical intervention (e.g., tracheotomy) to secure the airway.
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Quick Tip

Always prioritize securing the airway in cases of upper airway obstruction, especially in
children, as they are more prone to airway compromise.

Q1. (b) Corticosteroids in acute severe community acquired pneumonia.

Solution:
Step 1: Understanding Acute Severe Community-Acquired Pneumonia (CAP).
Community-acquired pneumonia is an infection of the lungs acquired outside of a healthcare
setting. Severe pneumonia is characterized by hypoxemia, tachypnea, and the need for hospi-
talization or intensive care.

Step 2: Role of Corticosteroids.
Corticosteroids like dexamethasone and methylprednisolone are used in severe cases of CAP to
reduce inflammation and prevent the complications of hyperinflammation. They work by in-
hibiting the production of pro-inflammatory cytokines and preventing excessive tissue damage
caused by the immune response.

Step 3: Evidence and Guidelines.
Recent studies, such as the RECOVERY trial, have shown that corticosteroids reduce mortality
and the need for ventilation in severe cases of pneumonia, including those caused by COVID-19.
The use of corticosteroids helps in reducing the inflammatory response, which, in turn, reduces
the risk of ARDS (acute respiratory distress syndrome).

Step 4: Administration and Dosage.
- The recommended dosage is typically 6 mg of dexamethasone per day, administered intra-
venously or orally for up to 10 days. - Corticosteroids should be started early in severe pneu-
monia cases and should be tapered off gradually.

Step 5: Caution and Contraindications.
While corticosteroids can significantly improve outcomes in severe CAP, they should be used
with caution in patients with active tuberculosis or fungal infections. Additionally, corticos-
teroids should be avoided in cases of mild to moderate pneumonia as they may increase the
risk of secondary infections.

Quick Tip

Always monitor the patient closely for any side effects, including hyperglycemia, delayed
wound healing, and secondary infections when using corticosteroids in CAP.
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Q2. (a) Bronchial artery embolization.

Solution:
Step 1: Understanding Bronchial Artery Embolization (BAE).
Bronchial artery embolization is a medical procedure used to treat bleeding in the lungs, par-
ticularly in patients with hemoptysis (coughing up blood). It is a minimally invasive procedure
that involves occluding the bronchial arteries, which are responsible for supplying blood to the
lungs, in order to control bleeding.

Step 2: Indications for BAE.
Bronchial artery embolization is typically indicated for patients with severe or recurrent hemop-
tysis, especially when the bleeding is not controlled by conventional methods. It is most com-
monly used in patients with conditions such as:
- Tuberculosis
- Bronchiectasis
- Lung cancer
- Pulmonary arteriovenous malformations

Step 3: Procedure.
During BAE, a catheter is inserted into the femoral artery and threaded to the bronchial ar-
teries under fluoroscopic guidance. Once in position, embolic agents (such as coils, glue, or gel
foam) are introduced to block the bleeding vessels. This helps reduce blood flow to the affected
area and controls the bleeding.

Step 4: Risks and Complications.
While BAE is generally safe, it carries some risks, including:
- Damage to the bronchial arteries
- Infection
- Pulmonary infarction (death of lung tissue)
- Post-procedure chest pain

Quick Tip

Bronchial artery embolization is a lifesaving procedure for patients with severe hemopt-
ysis, especially in cases where surgery is not an option.

Q2. (b) Causes of kyphoscoliosis and therapeutic benefits of NIV in patients with
kyphoscoliosis.

Solution:
Step 1: Understanding Kyphoscoliosis.
Kyphoscoliosis is a condition characterized by an abnormal curvature of the spine, combining
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both kyphosis (excessive outward curvature) and scoliosis (lateral curvature). This condition
can result from congenital, neuromuscular, or degenerative causes, and may lead to functional
impairments, respiratory compromise, and discomfort.

Step 2: Causes of Kyphoscoliosis.
Kyphoscoliosis can be caused by several factors, including:
- Congenital: Present from birth, due to abnormalities in the formation of the vertebrae or
spinal cord.
- Neuromuscular: Conditions such as cerebral palsy, muscular dystrophy, and spinal cord in-
juries can lead to the development of kyphoscoliosis.
- Degenerative: Conditions such as osteoporosis and ankylosing spondylitis lead to the progres-
sive loss of spinal alignment.
- Idiopathic: The most common form of scoliosis, with no known cause.

Step 3: Therapeutic Benefits of Non-invasive Ventilation (NIV).
Non-invasive ventilation (NIV) is a therapeutic technique that provides ventilatory support
without the need for invasive intubation. In patients with kyphoscoliosis, NIV is used primar-
ily for managing respiratory issues caused by the altered mechanics of the chest and lungs. The
therapeutic benefits include:
1. Improved Oxygenation: NIV helps to maintain adequate oxygen levels by increasing the
functional residual capacity of the lungs.
2. Reduced Work of Breathing: By assisting with ventilation, NIV reduces the effort required
to breathe, alleviating the burden on the respiratory muscles.
3. Prevention of Respiratory Failure: In severe cases of kyphoscoliosis with respiratory com-
promise, NIV prevents the progression to respiratory failure by providing necessary ventilatory
support.
4. Quality of Life: NIV has been shown to improve the quality of life in patients by reducing
symptoms of shortness of breath, fatigue, and sleep disturbances.

Step 4: Conclusion.
NIV is an effective non-invasive option for managing the respiratory complications of kyphosco-
liosis, particularly in patients with restrictive lung disease or daytime hypoventilation.

Quick Tip

NIV is especially useful in kyphoscoliosis patients who experience chronic respiratory
failure or nocturnal hypoventilation.

Q3. (a) BPAL Regimen.

Solution:
Step 1: Understanding the BPAL Regimen.
BPAL is an acronym that stands for the BronchoPulmonary AntiLeprosy regimen. It is a spe-
cialized treatment used for leprosy patients who have pulmonary involvement or respiratory
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complications. The BPAL regimen is aimed at targeting the specific mycobacterial infection in
the lungs.

Step 2: Components of the BPAL Regimen.
The BPAL regimen typically includes a combination of anti-leprosy drugs. It is often adminis-
tered as:
- B: Rifampicin (an antibiotic used to treat leprosy and tuberculosis)
- P: Clofazimine (used to treat leprosy and has anti-inflammatory properties)
- A: Dapsone (a sulfone drug, which works by inhibiting bacterial growth)
- L: Ofloxacin (a fluoroquinolone antibiotic used for the treatment of leprosy)

Step 3: Indications and Usage.
BPAL is primarily indicated for patients diagnosed with multibacillary leprosy, especially when
pulmonary involvement occurs. It helps reduce the bacterial load and inflammation in the
lungs, thereby improving respiratory function and preventing complications.

Step 4: Potential Side Effects.
Common side effects of the BPAL regimen may include gastrointestinal disturbances, skin
rashes, and photosensitivity. Clofazimine may also cause a red-brown discoloration of the skin.
These side effects are generally reversible upon discontinuation of the drug.

Quick Tip

BPAL regimen should be prescribed and monitored by a specialist in leprosy management
due to its potential side effects and the complexity of treating pulmonary involvement.

Q3. (b) Anti-IL-4 receptor alpha subunit antibody in bronchial asthma.

Solution:
Step 1: Understanding IL-4 and its Role in Asthma.
Interleukin-4 (IL-4) is a cytokine that plays a central role in the development of allergic dis-
eases, including bronchial asthma. IL-4 promotes the differentiation of T-helper 2 (Th2) cells
and is involved in the production of IgE antibodies, which are key mediators of asthma and
allergic responses.

Step 2: Anti-IL-4 Receptor Alpha Subunit Antibody.
The anti-IL-4 receptor alpha subunit antibody is a therapeutic antibody designed to target
and block the IL-4 receptor alpha subunit, which is essential for the signaling of both IL-4 and
IL-13. By inhibiting this receptor, the antibody reduces the inflammatory response that leads
to airway hyperreactivity and mucus production, which are hallmark features of asthma.

Step 3: Mechanism of Action.
The antibody works by binding to the IL-4 receptor alpha subunit, preventing the activation
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of the receptor by IL-4 and IL-13. This inhibition suppresses the Th2-driven inflammation and
reduces the synthesis of IgE antibodies, ultimately decreasing the allergic inflammation in the
airways.

Step 4: Clinical Benefits in Asthma.
In patients with moderate-to-severe asthma, especially those with eosinophilic inflammation,
anti-IL-4 receptor alpha subunit antibodies have shown significant benefits. These include:
- Reduced asthma exacerbations
- Improved lung function
- Reduced dependency on corticosteroids
- Enhanced overall quality of life

Step 5: Side Effects and Considerations.
Although generally well-tolerated, the anti-IL-4 receptor alpha subunit antibody can cause side
effects such as injection site reactions, headaches, and possible increased risk of infections. It
is typically used in patients who have not responded well to other asthma treatments.

Quick Tip

Anti-IL-4 receptor alpha subunit therapy is particularly beneficial in patients with a
strong allergic component to asthma, especially in those who are resistant to conventional
therapies.

Q4. (a) Newer MTB antigen-based skin tests (TBSTs).

Solution:
Step 1: Understanding MTB Antigen-Based Skin Tests.
Tuberculosis (TB) is caused by *Mycobacterium tuberculosis* (MTB), and the diagnosis tradi-
tionally relies on the Tuberculin Skin Test (TST), also known as the Mantoux test. Newer MTB
antigen-based skin tests (TBSTs) have been developed to improve specificity and sensitivity in
diagnosing TB infection.

Step 2: Advantages of MTB Antigen-Based Skin Tests.
- Increased Sensitivity and Specificity: Unlike traditional TST, which can result in false pos-
itives due to prior BCG vaccination or non-tuberculous mycobacterial infections, newer tests
utilize specific MTB antigens to reduce cross-reactivity.
- Simplified Interpretation: TBSTs target unique MTB antigens (e.g., ESAT-6, CFP-10), which
are absent in the BCG vaccine strain and non-tuberculous mycobacteria. This improves the
accuracy of the test.
- Quicker Results: Some newer tests provide faster results than conventional TST, aiding in
timely diagnosis and treatment.

Step 3: Examples of Newer TBSTs.
- Interferon-Gamma Release Assays (IGRAs): These include tests like the QuantiFERON-TB
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Gold test, which measure the release of interferon-gamma by T-cells when exposed to MTB
antigens.
- T-SPOT.TB Test: This test also measures T-cell responses to MTB-specific antigens.

Step 4: Limitations.
Despite the improvements, MTB antigen-based skin tests still have limitations:
- They require sophisticated laboratory facilities.
- They are not definitive for active TB diagnosis and should be used in conjunction with other
diagnostic tools like chest X-rays and sputum cultures.

Quick Tip

MTB antigen-based skin tests are more reliable than traditional TST in BCG-vaccinated
individuals and are especially useful for diagnosing latent TB.

Q4. (b) Diagnosis and management of cystic fibrosis.

Solution:
Step 1: Understanding Cystic Fibrosis.
Cystic fibrosis (CF) is a genetic disorder caused by mutations in the CFTR gene, which leads
to the production of thick, sticky mucus that affects the lungs, digestive system, and other
organs. CF causes chronic respiratory infections, digestive problems, and other complications.

Step 2: Diagnosis of Cystic Fibrosis.
- Sweat Test: The most common diagnostic test for CF, measuring chloride levels in sweat. A
chloride concentration greater than 60 mmol/L is considered diagnostic for CF.
- Genetic Testing: CF can be diagnosed by identifying mutations in the CFTR gene. This is
especially useful in cases where the sweat test results are inconclusive.
- Newborn Screening: Many countries have implemented newborn screening for CF, which in-
volves measuring levels of immunoreactive trypsinogen (IRT) and, if necessary, confirming with
genetic testing.

Step 3: Management of Cystic Fibrosis.
The management of CF is multidisciplinary, aiming to manage symptoms, prevent infections,
and improve quality of life:
1. Airway Clearance: Chest physiotherapy and devices like flutter valves and high-frequency
chest wall oscillation help loosen mucus, making it easier to expel.
2. Antibiotics: Chronic respiratory infections are common, and antibiotics are prescribed based
on cultures of sputum or lung secretions to target specific bacteria, such as *Pseudomonas
aeruginosa*.
3. Pancreatic Enzyme Replacement: Many CF patients experience pancreatic insufficiency, and
enzyme replacement therapy is essential to aid digestion and nutrient absorption.
4. CFTR Modulators: These are newer treatments that target the defective CFTR protein.
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Medications like ivacaftor, lumacaftor, and tezacaftor help improve the function of the CFTR
protein, especially in patients with specific mutations.
5. Lung Transplantation: In cases of end-stage lung disease, lung transplantation may be con-
sidered.

Step 4: Complications and Prognosis.
CF can lead to severe complications such as lung failure, diabetes, and infertility in men.
The prognosis has improved over the years due to advances in treatment, but CF remains a
life-limiting condition.

Quick Tip

Early diagnosis and regular management with a multidisciplinary team are crucial to
improving outcomes in cystic fibrosis.

Q5. (a) Pulmonary complications of collagen vascular disease.

Solution:
Step 1: Understanding Collagen Vascular Diseases.
Collagen vascular diseases, also known as connective tissue diseases, are autoimmune conditions
that primarily affect the connective tissues of the body. These diseases can lead to inflamma-
tion and damage to various organs, including the lungs. Common examples include systemic
lupus erythematosus (SLE), rheumatoid arthritis, scleroderma, and dermatomyositis.

Step 2: Pulmonary Complications in Collagen Vascular Disease.
The lungs are frequently involved in collagen vascular diseases, and several pulmonary compli-
cations can arise:
- Interstitial Lung Disease (ILD): A common complication, particularly in diseases like systemic
sclerosis and rheumatoid arthritis. It involves inflammation and scarring of lung tissue, leading
to restrictive lung disease.
- Pulmonary Hypertension (PH): Can occur in conditions like scleroderma, where the blood
vessels of the lungs become constricted, increasing the pressure in the pulmonary arteries and
leading to right-sided heart failure.
- Pleural Disease: Includes pleuritis, pleural effusions, and fibrosis, which are common in dis-
eases like lupus and rheumatoid arthritis.
- Airway Disease: Patients with rheumatoid arthritis may develop bronchiolitis obliterans, a
condition involving inflammation of the small airways that causes wheezing, coughing, and
difficulty breathing.
- Pulmonary Embolism: Collagen vascular diseases increase the risk of blood clot formation,
which can lead to pulmonary embolism, particularly in conditions like SLE and antiphospho-
lipid syndrome.

Step 3: Diagnosis and Management.
Diagnosis typically involves imaging studies such as high-resolution CT scans, pulmonary func-
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tion tests, and sometimes lung biopsy. Management is focused on controlling the underlying
autoimmune disease and treating pulmonary manifestations, such as using corticosteroids, im-
munosuppressive drugs, and oxygen therapy for pulmonary hypertension.

Quick Tip

Pulmonary complications in collagen vascular diseases often present with nonspecific
symptoms like cough, dyspnea, and fatigue, so a high index of suspicion is necessary for
early diagnosis.

Q5. (b) Transbronchial lung cryobiopsy (TBLC).

Solution:
Step 1: What is Transbronchial Lung Cryobiopsy (TBLC)?
Transbronchial lung cryobiopsy (TBLC) is a procedure used to obtain lung tissue samples for
histopathological examination. It involves the use of a cryoprobe (a probe that cools to very
low temperatures) inserted through a bronchoscope to freeze a small piece of lung tissue, which
is then retrieved for analysis.

Step 2: Indications for TBLC.
TBLC is particularly useful in diagnosing interstitial lung diseases (ILD), where a definitive
diagnosis is often difficult to make using conventional biopsy methods. It is commonly used for:
- Interstitial Lung Diseases: Including idiopathic pulmonary fibrosis, sarcoidosis, and autoimmune-
related ILD.
- Diffuse Parenchymal Lung Disease: For diagnosing conditions that involve widespread lung
tissue changes.
- Cancer Diagnosis: To obtain tissue from peripheral lesions when other biopsy methods are
not feasible.

Step 3: Procedure and Technique.
The procedure is performed under local anesthesia and conscious sedation. A bronchoscope is
passed through the airways to the area of interest in the lungs. The cryoprobe is then used
to freeze a portion of lung tissue, which is quickly thawed and retrieved. The tissue sample is
then sent for histological examination.

Step 4: Advantages and Risks.
Advantages:
- Minimally Invasive: TBLC is less invasive compared to traditional open lung biopsy and can
be performed on an outpatient basis.
- Good Diagnostic Yield: Provides a good amount of tissue for diagnosis, especially in cases of
diffuse lung disease.

Risks:
- Bleeding: As with any biopsy procedure, there is a risk of bleeding, especially in patients with
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lung disease or coagulation abnormalities.
- Pneumothorax: Air can enter the pleural space, causing a collapsed lung in some cases.
- Infection: While rare, there is a risk of infection following the procedure.

Step 5: Conclusion.
TBLC is an increasingly popular diagnostic tool due to its ability to provide adequate tissue
samples with minimal invasiveness. However, patient selection is critical to minimize risks, and
the procedure should be performed by trained professionals in appropriate clinical settings.

Quick Tip

TBLC is highly effective for diagnosing ILD and other pulmonary conditions, but it should
be performed with caution in patients with poor lung function or bleeding disorders.

Q6. (a) Byssinosis.

Solution:
Step 1: Understanding Byssinosis.
Byssinosis, also known as ”brown lung disease” or ”cotton worker’s lung,” is a type of occupa-
tional lung disease caused by inhaling cotton dust, flax, hemp, or other vegetable fibers. It is
characterized by inflammation and narrowing of the airways due to repeated exposure to these
airborne irritants.

Step 2: Clinical Features.
Byssinosis typically presents with respiratory symptoms such as:
- Chest tightness
- Cough
- Wheezing
- Shortness of breath, particularly at the start of the workweek (Monday morning dyspnea),
which often improves with rest during the weekend.
Symptoms may worsen over time if exposure to the irritants continues. Chronic exposure can
lead to irreversible lung damage and conditions like chronic obstructive pulmonary disease
(COPD).

Step 3: Diagnosis.
Diagnosis of byssinosis is primarily based on:
- Patient History: Occupational exposure to cotton dust or other irritants.
- Pulmonary Function Tests (PFTs): Typically show a restrictive or obstructive pattern of lung
disease.
- Chest X-ray: May show signs of chronic lung disease but is not diagnostic.
- Skin Testing: Sometimes used to identify hypersensitivity reactions to cotton dust.

Step 4: Management.
Management involves:
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1. Avoiding exposure: The primary intervention is to reduce or eliminate exposure to cotton
dust and other respiratory irritants.
2. Respiratory support: In severe cases, inhalers (e.g., bronchodilators or corticosteroids) may
be used to manage symptoms.
3. Workplace improvements: Ventilation systems and protective masks can help reduce dust
exposure.

Quick Tip

Byssinosis can often be prevented by ensuring proper ventilation and using personal
protective equipment (PPE) in workplaces with high levels of dust.

Q6. (b) Advantages and disadvantages of pulse oximetry over physical examination
and arterial blood gas (ABG) measurement.

Solution:
Step 1: Understanding Pulse Oximetry.
Pulse oximetry is a non-invasive method used to measure the oxygen saturation of hemoglobin
(SpO2) in arterial blood. It is typically performed using a small device placed on the fingertip,
earlobe, or toe, which uses light absorption to estimate oxygen saturation.

Step 2: Advantages of Pulse Oximetry.
- Non-invasive: Pulse oximetry does not require blood samples, making it easier and less un-
comfortable for patients.
- Real-time Monitoring: It provides continuous, real-time monitoring of oxygen saturation,
which is especially useful in emergency settings and for patients with chronic respiratory con-
ditions.
- Quick and Easy: Pulse oximetry is quick and easy to perform, providing immediate results
without the need for laboratory analysis.
- Cost-effective: It is generally less expensive compared to arterial blood gas (ABG) measure-
ments and can be used in a variety of clinical settings.
- Portable: Pulse oximeters are portable and can be used at the bedside or in ambulatory
settings, making them ideal for monitoring patients during transport.

Step 3: Disadvantages of Pulse Oximetry.
- Limited Accuracy: Pulse oximetry can be inaccurate in certain conditions such as:
- Poor peripheral circulation (e.g., in cold extremities)
- Severe hypoxia (low oxygen levels) where SpO2 may not reflect actual oxygen status accu-
rately.
- Skin pigmentation and nail polish can also interfere with the readings.
- Does not measure CO2 levels: Unlike ABG, pulse oximetry does not provide information
about carbon dioxide levels (pCO2), which is crucial in assessing respiratory function.
- No information on acid-base status: ABG measurements provide additional information about
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pH and bicarbonate levels, which are essential for a complete assessment of the respiratory sys-
tem.

Step 4: Comparison with ABG Measurement.
- Arterial Blood Gas (ABG): ABG is an invasive procedure that requires blood sampling, but it
provides comprehensive information about oxygen levels (pO2), carbon dioxide levels (pCO2),
pH, and bicarbonate (HCO3). It is considered the gold standard for assessing respiratory and
metabolic function.
- Pulse Oximetry: While less invasive and quicker, pulse oximetry only measures oxygen satura-
tion (SpO2) and lacks the detailed information that an ABG provides. It is useful for screening
and continuous monitoring but not for in-depth analysis.

Quick Tip

Pulse oximetry is an excellent tool for quick screening and continuous monitoring of oxy-
gen levels, but it should be complemented by ABG measurement when a comprehensive
assessment of respiratory function is needed.

Q7. (a) Clinical application of capnography in a spontaneously breathing, nonin-
tubated patient.

Solution:
Step 1: Understanding Capnography.
Capnography is a non-invasive monitoring technique that measures the concentration of carbon
dioxide (CO2) in exhaled air. The device used for this is called a capnometer, which provides
a graphical representation of the CO2 levels throughout the respiratory cycle. The waveform
produced is known as the capnogram.

Step 2: Clinical Application in Spontaneously Breathing Patients.
Capnography is commonly used to monitor the ventilation of both intubated and nonintubated
patients. In spontaneously breathing, nonintubated patients, capnography provides several key
benefits:
- Monitoring of respiratory status: It helps detect early signs of respiratory distress or failure
by detecting changes in exhaled CO2 levels.
- Detection of hypoventilation: In spontaneous breathing patients, an increase in CO2 can indi-
cate inadequate ventilation, while a decrease suggests hyperventilation or low CO2 production.
- Verification of effective breathing: In patients with respiratory issues such as obstructive lung
disease, capnography can assist in assessing the effectiveness of breathing.
- Identifying airway obstructions: Capnography can help detect obstructions or irregularities
in the breathing pattern (e.g., shallow breathing) by evaluating the shape and consistency of
the capnogram.
- Monitoring during sedation: In patients under moderate sedation or anesthesia, capnography
provides real-time monitoring of respiratory function, helping to detect early signs of respira-
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tory depression.

Step 3: Limitations.
While capnography is highly useful in clinical settings, its limitations include:
- Interference from respiratory pattern irregularities: Patients with irregular breathing patterns
may produce non-representative capnograms.
- Not a direct measurement of blood CO2: Capnography measures exhaled CO2, which may
not always correlate directly with arterial CO2 (PaCO2).

Quick Tip

Capnography is a useful tool for monitoring ventilation in spontaneously breathing pa-
tients, particularly during sedation, and can detect early signs of respiratory compromise.

Q7. (b) Preoperative pulmonary evaluation.

Solution:
Step 1: Importance of Preoperative Pulmonary Evaluation.
A thorough preoperative pulmonary evaluation is essential to assess a patient’s lung function
and identify any respiratory risks before surgery. This helps minimize the risk of postoperative
complications such as respiratory failure, atelectasis, or pneumonia, especially in patients with
pre-existing lung disease.

Step 2: Key Components of Preoperative Pulmonary Evaluation.
1. Patient History: A detailed history helps identify risk factors such as smoking, previous
respiratory conditions (e.g., asthma, COPD, or sleep apnea), and any history of prior surgeries
or complications related to anesthesia.
2. Physical Examination: The examination should assess respiratory rate, breath sounds, and
any signs of dyspnea, wheezing, or cough.
3. Pulmonary Function Tests (PFTs): PFTs help evaluate lung volumes, airflow limitation,
and gas exchange. Tests such as spirometry and diffusion capacity can help assess the severity
of any underlying pulmonary disease.
4. Chest Imaging: Chest X-rays or CT scans may be ordered to evaluate the lung parenchyma,
rule out any active infections, tumors, or significant structural abnormalities that could com-
plicate surgery.
5. Arterial Blood Gases (ABG): ABG analysis helps assess the adequacy of oxygenation and
ventilation, particularly in patients with known pulmonary disease or at high risk for compli-
cations.

Step 3: Risk Stratification.
- ASA Physical Status Classification: The American Society of Anesthesiologists (ASA) phys-
ical status classification helps stratify the patient’s overall risk based on their respiratory and
comorbid conditions.
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- Preoperative Optimization: If pulmonary disease is detected, preoperative optimization strate-
gies like smoking cessation, bronchodilator therapy, or respiratory physiotherapy can improve
postoperative outcomes.

Step 4: Special Considerations.
- Obesity: Obese patients may have reduced lung volumes and increased risk of postoperative
atelectasis and respiratory complications.
- Sleep Apnea: Screening for obstructive sleep apnea is critical as it can lead to postoperative
hypoxemia and hypercapnia.

Step 5: Conclusion.
A thorough preoperative pulmonary evaluation ensures that appropriate measures are taken
to reduce the risk of pulmonary complications during and after surgery, especially in high-risk
patients.

Quick Tip

Preoperative pulmonary evaluation is crucial in identifying high-risk patients, and op-
timizing pulmonary function can improve surgical outcomes, particularly in those with
chronic respiratory conditions.

Q8. (a) Ventilator management strategies for acute respiratory distress syndrome
in an adult patient.

Solution:
Step 1: Understanding Acute Respiratory Distress Syndrome (ARDS).
Acute Respiratory Distress Syndrome (ARDS) is a clinical condition characterized by severe
respiratory failure due to widespread inflammation and damage to the alveolar-capillary mem-
brane. It is often associated with trauma, pneumonia, sepsis, or aspiration. The condition
leads to impaired gas exchange and severe hypoxemia.

Step 2: Goals of Ventilator Management in ARDS.
The primary goal of ventilator management in ARDS is to provide adequate oxygenation while
minimizing ventilator-induced lung injury (VILI). This involves using protective ventilation
strategies to avoid further damage to the already compromised lungs.

Step 3: Key Ventilator Management Strategies.
1. Low Tidal Volume Ventilation (LTVV):
- Use low tidal volumes (6 mL/kg of ideal body weight) to prevent over-distension of the alveoli
and reduce the risk of barotrauma.
2. Positive End-Expiratory Pressure (PEEP):
- Use moderate to high PEEP to keep alveoli open during expiration, thereby improving oxy-
genation and reducing atelectasis. PEEP helps increase functional residual capacity (FRC).
3. Optimizing PEEP:
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- Adjust PEEP to individual patient needs, balancing the improvement in oxygenation with
the risk of over-distension and barotrauma.
4. Permissive Hypercapnia:
- Allow higher levels of carbon dioxide (PaCO2) to accumulate (up to pH 7.20–7.25) if neces-
sary, to minimize the risk of ventilator-induced lung injury.
5. Prone Positioning:
- Early prone positioning (for at least 16 hours a day) can significantly improve oxygenation and
reduce mortality in severe ARDS by redistributing lung perfusion and improving ventilation-
perfusion matching.
6. Sedation and Analgesia:
- Adequate sedation and analgesia are crucial to ensure patient comfort, avoid disconnection
from the ventilator, and improve synchronization between the patient and the ventilator.

Step 4: Monitoring and Adjustments.
- Monitor oxygenation (PaO2/FiO2 ratio) to assess the adequacy of ventilation and adjust
PEEP and tidal volume accordingly.
- Use of ARDSnet Protocol: The ARDSnet ventilator protocol provides guidelines on ventilator
settings based on evidence from clinical trials, emphasizing low tidal volumes and the use of
PEEP.

Quick Tip

ARDS management requires a multidisciplinary approach, with early and aggressive ven-
tilation strategies like low tidal volume ventilation and prone positioning to reduce mor-
tality.

Q8. (b) Ventilator-associated pneumonia (VAP).

Solution:
Step 1: Understanding Ventilator-Associated Pneumonia (VAP).
Ventilator-associated pneumonia (VAP) is a type of hospital-acquired pneumonia that occurs
in patients who have been mechanically ventilated for at least 48 hours. It is a common and
serious complication that increases the duration of ventilation, hospital stay, and mortality.

Step 2: Risk Factors for VAP.
Several factors increase the risk of developing VAP, including:
- Prolonged mechanical ventilation: Longer duration of intubation increases the risk of bacterial
colonization and subsequent infection.
- Aspiration: Aspiration of secretions or gastric contents into the lungs is a significant risk
factor.
- Contaminated ventilator equipment: Inadequate sterilization or improper handling of venti-
lator circuits can introduce pathogens.
- Immunosuppression: Patients with compromised immune systems (e.g., due to corticosteroid
use or underlying diseases) are more susceptible.
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- Presence of nasogastric tubes: These increase the risk of aspiration and bacterial colonization
of the respiratory tract.

Step 3: Diagnosis of VAP.
Diagnosis of VAP involves:
- Clinical Signs: New or worsening fever, purulent sputum, increased oxygen requirements, and
changes in chest X-ray.
- Microbiological Cultures: Sputum culture, bronchoalveolar lavage (BAL), or protected speci-
men brush (PSB) to identify the causative organism.
- Chest Imaging: Chest X-ray or CT scan may show consolidation, infiltrates, or abscesses in
the lungs.

Step 4: Prevention of VAP.
Preventive strategies include:
1. Elevating the head of the bed: Elevating the head of the bed to 30–45 degrees reduces the
risk of aspiration.
2. Oral care: Regular oral hygiene and use of chlorhexidine mouthwash to reduce oral bacterial
load.
3. Selective decontamination: Use of antibiotics to reduce oropharyngeal bacterial colonization,
though this is controversial.
4. Ventilator-associated bundle: A set of interventions including sedation protocols, early mo-
bilization, and weaning from mechanical ventilation.

Step 5: Treatment of VAP.
Empirical antibiotic therapy is started based on the most likely pathogens (e.g., *Pseudomonas
aeruginosa*, *Staphylococcus aureus*, *Acinetobacter*). Once culture results are available,
antibiotics are adjusted according to sensitivities. The treatment course typically lasts 7–14
days, depending on the severity of the infection.

Quick Tip

Prevention of VAP is key: focus on early weaning from the ventilator, proper oral hygiene,
and head-of-bed elevation to minimize risk.

Q9. (a) Management of asthma in pregnancy.

Solution:
Step 1: Understanding Asthma in Pregnancy.
Asthma is one of the most common chronic diseases affecting pregnant women. It is charac-
terized by reversible airflow obstruction and airway hyperresponsiveness. Pregnancy can affect
asthma symptoms in different ways—some women experience an improvement, while others
may have worsening of symptoms. Poorly controlled asthma can increase the risk of complica-
tions such as preeclampsia, preterm labor, low birth weight, and fetal hypoxia.
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Step 2: Goals of Management.
The primary goal is to maintain optimal asthma control while ensuring the safety of both the
mother and the fetus. This involves minimizing asthma symptoms and exacerbations while
avoiding unnecessary exposure to medications that could harm the fetus.

Step 3: Pharmacologic Treatment.
1. Inhaled Corticosteroids (ICS): ICS, such as fluticasone or budesonide, are the first-line treat-
ment for persistent asthma during pregnancy. Budesonide is considered the safest corticosteroid
for pregnant women.
2. Short-Acting Beta-Agonists (SABA): These are used for quick relief of acute symptoms or
during an asthma exacerbation. Albuterol is considered safe during pregnancy.
3. Long-Acting Beta-Agonists (LABA): These can be used in combination with ICS in pregnant
women with moderate to severe asthma.
4. Leukotriene Receptor Antagonists (LTRAs): Medications like montelukast may be consid-
ered for asthma management when inhaled corticosteroids are insufficient, but their use should
be limited due to limited safety data in pregnancy.

Step 4: Non-Pharmacologic Management.
- Avoid Triggers: Identifying and avoiding asthma triggers (e.g., allergens, smoke, or respira-
tory infections) is crucial during pregnancy.
- Monitoring: Regular monitoring of asthma symptoms and peak flow measurements is recom-
mended to assess control and adjust treatment as necessary.
- Oxygenation: Ensuring good oxygenation is key, especially during asthma exacerbations, to
prevent fetal hypoxia.

Step 5: Considerations and Monitoring.
Asthma medications should be continued during pregnancy, as poorly controlled asthma carries
significant risks for both the mother and fetus. Close monitoring of maternal lung function,
fetal growth, and development is essential.

Quick Tip

The use of inhaled corticosteroids and beta-agonists is considered safe during pregnancy
and is essential for controlling asthma symptoms while ensuring maternal and fetal safety.

Q9. (b) Oxygen-induced hypercapnia.

Solution:
Step 1: Understanding Oxygen-Induced Hypercapnia.
Oxygen-induced hypercapnia is a condition where excessive oxygen administration leads to
an increase in carbon dioxide levels in the blood (hypercapnia). It most commonly occurs in
patients with chronic obstructive pulmonary disease (COPD), especially in those with carbon
dioxide retention.
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Step 2: Mechanism of Oxygen-Induced Hypercapnia.
In patients with COPD, the respiratory drive is primarily driven by low oxygen levels (hypoxia)
rather than high CO2 levels (hypercapnia). When these patients receive supplemental oxygen,
their peripheral chemoreceptors (which normally respond to hypoxia) are suppressed, leading
to reduced respiratory drive. This causes hypoventilation, resulting in a buildup of CO2 in the
blood.

Step 3: Risk Factors for Oxygen-Induced Hypercapnia.
- Chronic obstructive pulmonary disease (COPD): Particularly in those with severe airflow lim-
itation.
- Severe ventilatory impairment: Patients with high baseline CO2 levels are at greater risk.
- Excessive oxygen supplementation: High concentrations of oxygen can overwhelm the com-
pensatory mechanisms that control ventilation.

Step 4: Prevention and Management.
1. Careful Oxygen Administration: In patients with COPD or chronic respiratory disease,
oxygen should be administered carefully to avoid excessively high levels. Oxygen should be
titrated to maintain oxygen saturation (SpO2) between 88-92%.
2. Use of Non-invasive Ventilation: In cases of hypercapnic respiratory failure, non-invasive
positive pressure ventilation (NIPPV) can help reduce CO2 levels by improving ventilation and
promoting CO2 clearance.
3. Monitoring: Close monitoring of blood gases, particularly in patients with underlying respi-
ratory diseases, is essential during oxygen therapy to detect and correct hypercapnia early.

Step 5: Treatment.
- Ventilatory Support: In cases of significant hypercapnia, invasive or non-invasive mechanical
ventilation may be required to improve ventilation and remove CO2.
- Adjusting Oxygen Levels: Reducing the oxygen flow rate or using a more controlled delivery
method (such as a Venturi mask) can prevent further CO2 retention.

Quick Tip

In patients with COPD, avoid giving high-flow oxygen, as it may lead to oxygen-induced
hypercapnia and worsening respiratory failure.

Q10. (a) Gold guidelines 2024 for management of COPD patient currently on
LABA plus ICS.

Solution:
Step 1: Overview of GOLD Guidelines.
The Global Initiative for Chronic Obstructive Lung Disease (GOLD) provides guidelines for
the diagnosis, management, and prevention of chronic obstructive pulmonary disease (COPD).
The GOLD guidelines are updated annually and incorporate the latest evidence-based practices
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for managing COPD. As of the 2024 guidelines, the approach to COPD management has be-
come more personalized, focusing on symptom control, exacerbation prevention, and improving
quality of life.

Step 2: COPD Management Strategy.
For COPD patients already on a combination of a Long-Acting Beta-Agonist (LABA) and
Inhaled Corticosteroids (ICS), the GOLD guidelines emphasize the following:
1. Confirm Diagnosis: Ensure the patient’s diagnosis of COPD is accurate, based on spirometry
showing a post-bronchodilator FEV1/FVC ratio of ¡ 0.70.
2. Assessment of Symptoms: Use tools like the Modified Medical Research Council (mMRC)
dyspnea scale or the COPD Assessment Test (CAT) to assess symptom severity.
3. Risk of Exacerbations: Evaluate the frequency of exacerbations (mild, moderate, or severe).
This helps guide treatment intensification.
4. Optimizing Treatment: If the patient is on LABA plus ICS:
- For frequent exacerbations or high symptom burden, consider adding a Long-Acting Mus-
carinic Antagonist (LAMA) or switching to a LABA/LAMA combination.
- For patients with a history of frequent exacerbations, the guidelines recommend considering
a triple therapy regimen (LABA, LAMA, and ICS).
- Assess inhaler technique regularly to ensure proper medication delivery.
5. Ongoing Monitoring: Regular follow-up to assess treatment efficacy and side effects, espe-
cially with ICS use, as long-term use may increase the risk of pneumonia.

Step 3: Special Considerations in 2024.
- Personalized Treatment: GOLD 2024 emphasizes a personalized approach, considering patient
comorbidities, preferences, and response to therapy.
- LAMA use: LAMAs are recommended for patients with persistent symptoms despite LABA/ICS
therapy.
- Pulmonary Rehabilitation: Encourage pulmonary rehabilitation programs to improve exercise
capacity and quality of life.

Quick Tip

In 2024, the GOLD guidelines prioritize personalized treatment based on symptom sever-
ity, exacerbation risk, and patient preferences, with special attention to reducing the risks
associated with ICS.

Q10. (b) Paraneoplastic syndrome.

Solution:
Step 1: Understanding Paraneoplastic Syndrome.
Paraneoplastic syndromes are a group of rare disorders that occur in cancer patients and are
caused by substances produced by the tumor or by the body’s immune response to the tumor.
These syndromes are not directly caused by the tumor’s local presence but are a result of the
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cancer’s systemic effects.

Step 2: Types of Paraneoplastic Syndromes.
There are several types of paraneoplastic syndromes, with each affecting different organ sys-
tems:
1. Endocrine: For example, Cushing’s syndrome due to ectopic ACTH production, or hyper-
calcemia due to parathyroid hormone-related protein (PTHrP) production.
2. Neurological: Includes paraneoplastic encephalitis, neuropathy, and myasthenia gravis asso-
ciated with certain cancers like small cell lung cancer (SCLC).
3. Hematological: Examples include anemia, thrombocytosis, and leukocytosis.
4. Dermatological: Skin manifestations like acanthosis nigricans, dermatomyositis, or parane-
oplastic pemphigus.
5. Rheumatological: Includes conditions like rheumatoid arthritis or systemic lupus erythe-
matosus associated with certain cancers.

Step 3: Diagnosis.
Diagnosing paraneoplastic syndromes involves a combination of:
- Clinical evaluation: Recognizing unusual systemic symptoms in a cancer patient.
- Laboratory tests: Identifying abnormal hormone levels, antibodies, or markers that may in-
dicate a paraneoplastic process (e.g., elevated calcium, ectopic hormone levels).
- Imaging and biopsy: Imaging may be used to identify the underlying tumor, and a biopsy
can confirm the diagnosis.
- Autoantibodies: Detection of specific autoantibodies can help diagnose neurological parane-
oplastic syndromes.

Step 4: Treatment and Management.
1. Treatment of Underlying Cancer: The main approach is to treat the underlying malignancy,
which may lead to resolution of the paraneoplastic syndrome.
2. Symptomatic Treatment: Treatment may include steroids, plasmapheresis, immunosuppres-
sive drugs, or other therapies to manage the symptoms.
3. Supportive Care: For neurological symptoms, treatments such as antiepileptic drugs or
physical therapy may be necessary.

Step 5: Prognosis.
The prognosis of paraneoplastic syndromes depends on the type of cancer and the severity of
the syndrome. In some cases, the syndrome may resolve with effective cancer treatment, while
in others, the symptoms may persist and affect quality of life.

Quick Tip

Early recognition of paraneoplastic syndromes is crucial, as they may be the first indi-
cation of an underlying malignancy, and prompt treatment of the cancer can alleviate
symptoms.
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