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4>Flashcards:

#

Question @

Answer

What is the definition of asthma?

Asthma is a chronic inflammatory airway disease
characterized by reversible airway obstruction,

o bronchial hyperresponsiveness, and episodic
symptoms such as wheezing, shortness of breath,
cough, and chest tightness.

- Airway inflammation (eosinophils, mast cells, T-

What are the key Iymphocytes). i .

pathophysiological features of - Bronchial hyperresponsiveness (exaggerated airway

asthma? {?

narrowing to stimuli).
- Intermittent, reversible airflow obstruction (due to
bronchoconstriction and mucus plugging).

What are the major triggers of
asthma exacerbations? A\

- Allergens (pollen, dust mites, mold, pet dander).
- Respiratory infections (viral > bacterial).

- Exercise-induced (especially in cold air).

- Aspirin/NSAIDs, g-blockers.

- Cold air, smoke, pollution, stress.

What is the classification of
asthma severity? [

- Intermittent: Symptoms <2 days/week, night
awakenings <2/month.

- Mild persistent: Symptoms >2 days/week but not
daily.

- Moderate persistent: Daily symptoms, some
limitation in activity.

- Severe persistent: Symptoms throughout the day,
extreme limitation.

What are the hallmark clinical
symptoms of asthma? @

- Wheezing (most common).

- Cough (worse at night).

- Dyspnea (shortness of breath).

- Chest tightness.

- Symptoms worsen with exercise, allergens, cold air,
or infections.
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Question @

Answer

What are the key findings on
pulmonary function tests (PFTs)

in asthma?

- Reduced FEV/FVC ratio (<70% in obstructive
diseases).

- Reversibility with bronchodilators: >12% increase
in FEV, after albuterol.

- Methacholine challenge: >20% decrease in FEV:
confirms bronchial hyperreactivity.

How is asthma diagnosed?

- Clinical history of episodic symptoms.

- Pulmonary function tests (PFTs) showing
obstructive pattern.

- Bronchodilator response (reversible obstruction).
- Methacholine challenge if PFTs are inconclusive.

What are the complications of
untreated asthma? A\

- Status asthmaticus (life-threatening severe asthma
attack).

- Airway remodeling (irreversible fibrosis).

- Respiratory failure (severe hypoxia, hypercapnia).

- Pneumothorax (from air trapping and hyperinflation).

What is the pathophysiology of
aspirin-exacerbated respiratory

disease (AERD)? @

Aspirin/NSAIDs inhibit COX-1, decreasing
prostaglandins but increasing leukotrienes, leading to
bronchoconstriction. Patients develop asthma,
chronic rhinosinusitis, and nasal polyps.

What are the key differences
between asthma and chronic
obstructive pulmonary disease

(COPD)?

- Asthma: Reversible obstruction, early onset,
eosinophilic inflammation, episodic.

- COPD: Irreversible obstruction, smoking-related,
neutrophilic inflammation, progressive decline.

What are the common diagnostic
tests used in asthma evaluation?

A,

- Spirometry (PFTs) with bronchodilator response.

- Methacholine challenge (if PFTs are normal but
symptoms persist).

- Peak expiratory flow monitoring (for daily symptom
tracking).

- Fractional exhaled nitric oxide (FeNO) (detects
airway inflammation).

What are the treatment goals in
asthma management? @

- Control symptoms (reduce frequency and severity).
- Prevent exacerbations.

- Improve lung function.

- Reduce the need for rescue medications.

- Maintain normal activity levels.

How is asthma treated based on
severity?

- Intermittent: SABA (e.g., albuterol) PRN.

- Mild persistent: Low-dose ICS + SABA PRN.
- Moderate persistent: ICS + LABA.

- Severe persistent: High-dose ICS + LABA £
biologics (omalizumab, mepolizumab).
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What is the role of leukotriene
receptor antagonists (LTRAS) in

asthma? {?

- Montelukast, Zafirlukast: Inhibit leukotrienes,
reducing bronchoconstriction.

- Used in aspirin-exacerbated respiratory disease
(AERD) and exercise-induced asthma.

What is status asthmaticus?

A severe, life-threatening asthma exacerbation that
does not respond to standard therapy, requiring
intubation and ICU admission.

What are the red flags for
impending respiratory failure in
asthma? |

- Silent chest (no wheezing due to no airflow).
- Altered mental status (hypercapnia).

- Paradoxical breathing.

- PaCO: normal or rising (Sign of exhaustion).

What is the stepwise approach to
asthma management (GINA

guidelines)? &

- Step 1: PRN low-dose ICS + formoterol.

- Step 2: Daily low-dose ICS + PRN SABA.
- Step 3: Low-dose ICS + LABA.

- Step 4: Medium/high-dose ICS + LABA.

- Step 5: Add biologics (anti-IgE, anti-I1L-5).

What is the role of biologics in
asthma treatment?

- Omalizumab (anti-1gE) for allergic asthma.
- Mepolizumab, Reslizumab (anti-IL-5) for
eosinophilic asthma.

- Used in severe, refractory asthma.

What are the indications for
long-term oral steroids in

asthma?

- Severe, uncontrolled asthma despite maximum
inhaler therapy.

- Frequent exacerbations requiring hospitalizations.
- Chronic oral steroid dependence is avoided due to
side effects (osteoporosis, adrenal suppression).

What is exercise-induced
bronchoconstriction (EIB)? &

- Transient airway narrowing triggered by exercise,
especially in cold, dry air.
- Prevented with SABA (albuterol) 15 minutes before

exercise or LTRAs.

Question @

Answer

What is asthma? (b

cough.

Asthma is a chronic inflammatory airway disease characterized
by reversible airway obstruction, bronchial
hyperresponsiveness, and airway inflammation, leading to
episodic wheezing, shortness of breath, chest tightness, and
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Answer

What are the different
types of asthma?

1. Allergic (Atopic) Asthma (2

2. Non-Allergic (Intrinsic) Asthma &

3. Exercise-Induced Asthma (EIA/EIB) $&

4. Occupational Asthma &

5. Aspirin-Exacerbated Respiratory Disease (AERD)
6. Cough-Variant Asthma ¢

7. Eosinophilic Asthma &

8. Severe Refractory Asthma 8

What is allergic
(atopic) asthma? &

- Most common type, IgE-mediated.

- Triggered by allergens: pollen, dust mites, pet dander, mold,
cockroach droppings.

- Associated with allergic rhinitis, eczema (atopic triad).

- Increased eosinophils & serum IgE.

- Th2-driven inflammation (IL-4, IL-5, IL-13).

What is non-allergic
(intrinsic) asthma? ©

- Not IgE-mediated; triggered by respiratory infections, cold
air, stress, air pollutants.

- Adult-onset, more severe, poor response to inhaled
corticosteroids (ICS).

- Normal IgE levels, neutrophilic inflammation instead of
eosinophilic.

What is exercise-
induced asthma

(EIA/EIB)? &

- Bronchoconstriction occurs after exercise, especially in cold,
dry air.

- Symptoms: cough, wheezing, dyspnea.

- Diagnosis: | FEV: >10% after exercise challenge.

- Treatment: SABA (albuterol) 15 min before exercise, or
montelukast for prevention.

What is occupational
asthma? &

- Triggered by workplace exposures: chemical fumes, wood
dust, latex, isocyanates (spray paints, adhesives).

- Symptoms improve on weekends/vacations.

- Diagnosis: Peak expiratory flow rate (PEFR) variability at
work vs home.

What is aspirin-
exacerbated
respiratory disease
(AERD)?

- Non-lIgE-mediated asthma triggered by NSAIDs or aspirin.
- Triad: Asthma + Chronic Rhinosinusitis + Nasal Polyps.

- Pathophysiology: | Prostaglandins — 1 Leukotrienes —
Bronchoconstriction.

- Treatment: Avoid NSAIDs, use leukotriene receptor
antagonists (LTRAS) like montelukast.

What is cough-variant
asthma? (3

- Chronic, dry cough as the only symptom (no wheezing or
dyspnea).
- Worsens at night or after exercise, cold air exposure.
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- Diagnosis: Methacholine challenge test (| FEV: by >20%).
- Treatment: Inhaled corticosteroids (ICS) + PRN SABA.

What is eosinophilic
asthma? (&

- Severe, late-onset asthma with high eosinophil counts
(>300/pL).

- Often steroid-resistant, requires biologic therapy (e.g.,
mepolizumab, reslizumab [IL-5 inhibitors]).

What is severe
refractory asthma? 8

- Uncontrolled asthma despite maximal therapy (high-dose
ICS + LABA + biologics).

- Frequent hospitalizations, risk of status asthmaticus.

- May require chronic oral steroids (but high side effects).

What are the primary
etiologies of asthma?

o

- Genetic factors: Family history, Th2-dominant immune
response.

- Environmental triggers: Allergens, pollution, smoking.
- Infections: Viral URIs in early life.

- Occupational exposures: Chemicals, irritants.

What are the genetic
risk factors for

asthma? &

- Th2 cytokine imbalance (IL-4, IL-5, IL-13).

- Filaggrin gene mutations (linked to atopic dermatitis +
asthma).

- ADAM33 gene polymorphisms (airway remodeling).

How does viral
infection contribute to

asthma?

- RSV, rhinovirus in childhood can trigger asthma development.
- Post-viral airway inflammation can lead to persistent
hyperresponsiveness.

What environmental
exposures increase

asthma risk? @

- Tobacco smoke exposure (prenatal & postnatal).
- Air pollution (ozone, PM2.5, diesel exhaust).
- Indoor allergens (dust mites, pet dander, mold).

What medications can
trigger asthma?

- NSAIDs, Aspirin (AERD).
- B-blockers (esp. non-selective like propranolol).
- ACE inhibitors (cause cough, exacerbate symptoms).

What is the role of diet
and obesity in asthma?

=)

- Obesity is an independent risk factor for asthma.
- High-fat diets & processed foods increase inflammation.
- Vitamin D deficiency is linked to increased asthma severity.

What is the ""Hygiene
Hypothesis™ in
asthma?

- Reduced early-life exposure to infections leads to increased
Th2 immune response, predisposing to asthma and allergies.

What role do
leukotrienes play in

asthma?

- Leukotrienes (LTC4, LTD4, LTE4) cause
bronchoconstriction, increased mucus, and airway edema.

- LTRAs (montelukast, zafirlukast) block leukotrienes and help
treat asthma.

How does smoking
affect asthma? =

- Increases airway inflammation and corticosteroid resistance.
- Worsens lung function decline, higher risk of COPD overlap.
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E Question @ Answer

What are the - Avoid s_moklng, aIIergen_s, pollution. _ _

- Early-life exposure to microbes (hygiene hypothesis).

- Weight control (obesity worsens asthma).

- Proper use of asthma medications to prevent exacerbations.

20|lmodifiable risk factors
for asthma?

E Question @ Answer

A sudden worsening of asthma symptoms (wheezing,
What is an acute asthma  |ldyspnea, cough, chest tightness) due to increased airway
exacerbation? & inflammation, bronchoconstriction, and mucus
production, leading to airflow obstruction.

. Respiratory infections {7

. Allergens /2

. Air pollution & irritants g

. Cold air & weather changes &3

1
2
3
h h 4
What are the most common | Physical activity (Exercise-Induced Asthma) §&
6
7
8
9

2 |[triggers of acute asthma

exacerbations? . Medications (NSAIDs, p-blockers, ACE inhibitors)

. Gastroesophageal reflux disease (GERD) &

. Psychological stress & anxiety

. Hormonal changes (Menstruation, Pregnancy) @
10. Nonadherence to asthma medications 3¢
- Most common cause of acute exacerbations!
- Viral infections (Rhinovirus, RSV, Influenza,

How do viral and bacterial ||Parainfluenza, Coronavirus, Adenovirus) — trigger
3 |linfections trigger asthma  |lairway inflammation.

exacerbations? {7 - Bacterial infections (Mycoplasma pneumoniae,
Chlamydia pneumoniae) — worsen symptoms in some
cases.

- Pollen, dust mites, mold, pet dander, cockroach
droppings — trigger IgE-mediated mast cell
degranulation.

- Leads to histamine release, airway inflammation, and
bronchoconstriction.

- Ozone, nitrogen dioxide (NO:), sulfur dioxide (SO:),
particulate matter (PM2.5), smoke, fumes.

- Causes oxidative stress, airway inflammation, and
bronchoconstriction.

How do allergens cause
asthma exacerbations? &

How does air pollution
5 |lcontribute to asthma

exacerbations? g
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Answer

Why does cold air trigger
asthma attacks? §8

- Cold air directly irritates airways, leading to
bronchospasm.

- Also increases mucus production and airway
hyperresponsiveness.

How does exercise cause
asthma exacerbations? &

- Exercise-Induced Bronchoconstriction (EIB) occurs after
exercise, especially in cold, dry air.

- Due to increased ventilation, water loss from airway
epithelium — mast cell activation & histamine release.

Which medications can
trigger asthma

exacerbations?

- Aspirin & NSAIDs — Cause Aspirin-Exacerbated
Respiratory Disease (AERD) by shifting arachidonic acid
metabolism to leukotriene pathway.

- Non-selective B-blockers (e.g., propranolol) — Cause
bronchoconstriction by blocking f: receptors.

- ACE inhibitors (e.g., lisinopril) — Cause cough which
may worsen asthma.

How does GERD contribute
to asthma exacerbations?

¢

- Acid reflux into airways — Causes vagal reflex-induced
bronchoconstriction & airway inflammation.
- Worsens nocturnal asthma symptoms.

How does stress and
anxiety worsen asthma?

- Hyperventilation & panic attacks — Cause airway
hypersensitivity.
- Increased vagal tone — Causes bronchospasm.

Why do hormonal changes
affect asthma control? @

- Menstruation, pregnancy, menopause — Cause
hormonal fluctuations that can worsen airway
inflammation.

- Estrogen & progesterone may alter airway reactivity.

How does poor adherence
to asthma medications

trigger exacerbations? ¢

- Skipping inhaled corticosteroids (ICS) leads to persistent
airway inflammation.

- Over-reliance on short-acting B.-agonists (SABA) leads to
worsening airway hyperresponsiveness.

What environmental
factors increase the risk of

asthma exacerbations? @

- Secondhand smoke exposure =
- Indoor air pollution (wood stoves, gas stoves, mold,
chemicals) £

- Weather changes (humidity, thunderstorms) g

How does obesity
contribute to asthma

exacerbations? &

- Obesity-associated inflammation worsens airway
hyperresponsiveness.

- Increased mechanical load on lungs reduces pulmonary
function.

What is the effect of diet on
asthma exacerbations? @

- Vitamin D deficiency — Worsens asthma control.
- Processed foods & high-fat diets — Increase
inflammation.
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- Omega-3 fatty acids & antioxidants — May improve
asthma symptoms.

How does occupational
exposure trigger asthma?

=

- Fumes, dust, chemicals (isocyanates, latex, wood dust,
formaldehyde).

- Leads to occupational asthma with worsening symptoms at
work.

What is ""thunderstorm
asthma™? gp

- Sudden asthma outbreaks after thunderstorms due to high
pollen concentration and inhalation of smaller allergenic
particles.

How does alcohol worsen
asthma? ®

- Alcohol contains sulfites which trigger
bronchoconstriction.
- Histamine release in some individuals worsens symptoms.

Which infections are
associated with severe

asthma exacerbations? {?

- Rhinovirus (most common in adults).

- RSV (most common in children).

- Influenza, Mycoplasma pneumoniae, Chlamydia
pneumoniae.

What is the best strategy to
prevent asthma

exacerbations?

- Avoid triggers (smoking, allergens, pollution, cold air).
- Use controller therapy (ICS, LABA, LTRAS)
consistently.

- Manage comorbidities (GERD, obesity, sinusitis).

- Vaccinate against influenza & pneumococcus.

Question @

Answer

What is the classic clinical
presentation of asthma? [

Recurrent episodes of wheezing, shortness of breath
(dyspnea), chest tightness, and cough, often worse at
night or early morning and triggered by allergens,
exercise, cold air, or infections.

What are the hallmark
symptoms of asthma?

1. Wheezing (high-pitched whistling sound) @
2. Dyspnea (shortness of breath)

3. Chest tightness (feeling of pressure) §°

4. Cough (especially nocturnal) <)

5. Sputum production (mucus plugging) @

What is the classic triad of
asthma? &)

1. Intermittent dyspnea
2. Wheezing
3. Cough (worse at night or early morning)

10
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What are the common
triggers for asthma

symptoms? A

1. Allergens (pollen, dust mites, mold, pet dander) &

2. Cold air & weather changes &8

3. Exercise &

4. Respiratory infections (viral, bacterial) {?

5. Air pollutants (smoke, fumes, perfumes) &

6. Emotional stress & anxiety

7. Medications (NSAIDs, p-blockers, ACE inhibitors)

How does asthma cough
differ from other types of

cough? 9

- Typically dry but may produce thick mucus.

- Worse at night & early morning.

- Triggered by allergens, cold air, or exercise.

- May be the only symptom in cough-variant asthma.

What are the signs of an
acute asthma exacerbation?

1. Accessory muscle use (retractions, nasal flaring in
children) &

2. Tachypnea (rapid breathing) @ =)

3. Tachycardia (increased heart rate) @

4. Prolonged expiration 3
5. Wheezing (may be absent in severe cases - silent chest)

8
6. Pulsus paradoxus (SBP drop >10 mmHg during

inspiration)
7. Decreased breath sounds in severe cases (®)

What are the signs of severe,
life-threatening asthma? A\

- Inability to speak in full sentences

- Severe dyspnea & accessory muscle use (&

- Absent wheezing ("'silent chest'") 8

- Cyanosis (bluish discoloration of lips/nails) @

- Altered mental status (confusion, lethargy, drowsiness)
Q

- Peak expiratory flow (PEF) <40% of predicted

- Respiratory failure: PaCO: retention, decreased O:
saturation [

What is "'silent chest™ in
asthma, and why is it

dangerous? (©)

- No audible wheezing due to severe airway obstruction.
- Sign of impending respiratory failure (requires
emergency treatment).

What is pulsus paradoxus,
and why does it occur in

asthma? [\

- SBP drops >10 mmHg during inspiration.

- Mechanism: Hyperinflated lungs — Increased negative
intrathoracic pressure — Impaired venous return —
Decreased left ventricular output.

What are some atypical

presentations of asthma? &

- Cough-variant asthma: Chronic cough without
wheezing.

11
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- Exercise-induced bronchoconstriction (EIB): Symptoms
only during or after exercise.

- Nocturnal asthma: Symptoms worse at night.

- Occupational asthma: Symptoms worse at work,
improve on weekends.

How does nocturnal asthma
present? J)

- Cough, wheezing, chest tightness at night.

- Often due to GERD, allergens, or hormonal variations.
- Worsens in early morning hours (due to reduced cortisol
levels).

What physical exam findings
are common in asthma? Qg

- Wheezing (expiratory > inspiratory) &3

- Prolonged expiratory phase ${

- Hyperresonance on percussion €}

- Accessory muscle use & nasal flaring (in children) (&
- Tachypnea & tachycardia @@

What is the relationship
between asthma and GERD?

O

- GERD worsens asthma symptoms due to
microaspiration of acid.

- Asthma can also worsen GERD by increasing
intrathoracic pressure.

How does obesity impact
asthma symptoms? &

- Increased airway inflammation.
- Reduced lung volumes & increased airway resistance.
- More severe symptoms & poor response to treatment.

How does aspirin-
exacerbated respiratory

disease (AERD) present?

- Asthma + nasal polyps + NSAID sensitivity.
- Symptoms: Severe bronchospasm, congestion,
rhinorrhea after NSAID use.

What is Samter's Triad? @

- Asthma + Chronic rhinosinusitis with nasal polyps +
NSAID sensitivity.

What are the effects of
exercise on asthma

symptoms? &

- Symptoms start after 5-15 min of exercise and peak
within 10 min post-exercise.

- Cold, dry air increases risk.

- Relieved by B--agonists (albuterol) or warm-up
eXercises.

What is the most common
cause of worsening asthma

symptoms? /\

- Viral upper respiratory infections (URIs) 7.

What is the difference
between asthma and COPD

symptoms? Q

- Asthma: Intermittent symptoms, reversible airway
obstruction, non-productive cough, nocturnal worsening.
- COPD: Progressive symptoms, irreversible
obstruction, chronic productive cough, exertional
dyspnea.

12
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#] Question @ Answer
- [What is the best way to . : .
confirm asthma.in gpatient - Spirometry with bronchodilator response: Shows
with suggestive symptoms? reversible obstruction (FEV: increase >12% after
@y " ||bronchodilator).

#] Question Q Answer
Spirometry with bronchodilator response —
1 What is the gold standard test for Measures reversible airway obstruction (FEV.
diagnosing asthma? €2 increase >12% and >200 mL after

bronchodilator).

Obstructive pattern:

V | FEV:

V¥V | FEV/FVC ratio (<70%)

V | Peak expiratory flow rate (PEFR)
A 1 RV (air trapping)

A 1 TLC (hyperinflation in severe cases)
Methacholine or histamine challenge test
(Bronchoprovocation test):

- Positive if FEV: decreases >20%.
- High sensitivity, but low specificity.

What is the characteristic pattern seen
2 |in pulmonary function tests (PFTSs) in

asthma? [l

What is the next diagnostic test if
3 ||spirometry is normal but asthma is still

suspected? @

What is the significance of the Asthma is reversible if:
4 ||bronchodilator response in spirometry?|- FEV, increases by >12% (or >200 mL) after
2 albuterol.

- Used for monitoring severity & response to

What is the role of peak expiratory flow treatment, especially in exacerbations.

® e PerR nastimar |7 8000 i s b gl
| baseline.
What are the key findings in PFTs V¥V | FEV:and | FEV/FVC (obstruction)
6 ||during an acute asthma exacerbation? || A 1 RV and 1 TLC (air trapping)
] V¥ | PEFR (<40% in severe cases)
7_ What are the expected PFT findings in |- Normal FEV,, FVC, and FEV/FVC (no
||well-controlled asthma? obstruction).
8_ How does exercise-induced asthma Exercise challenge test:
__||(EIB) get diagnosed? & - FEV1 | >210% after exercise.

13



[

Question @

Answer

What is the best test for diagnosing
occupational asthma? f&

Peak expiratory flow rate (PEFR) monitoring
at work and home.

- PEFR drops at work, improves on
weekends/vacations.

What test confirms asthma in a patient
unable to perform spirometry? Qg

Fractional exhaled nitric oxide (FeNO):
- 1 FeNO >50 ppb suggests eosinophilic
inflammation (asthma).

What are the ABG findings in mild-to-
moderate asthma exacerbation? &

- Respiratory alkalosis (| PaCO-, 1 pH) due to
hyperventilation.

What is an ominous ABG finding in a
severe asthma exacerbation? A\

Normal or T PaCO: (respiratory acidosis) —
Indicates impending respiratory failure and
intubation may be needed.

What is the utility of chest X-ray in
asthma? ie3

- Usually normal.

- May show hyperinflation (in severe cases).
- Ordered to rule out pneumonia,
pneumothorax, or CHF.

What is the utility of eosinophil count
in asthma? (.

- 1 Eosinophils in allergic (eosinophilic)
asthma.
- Not routinely used for diagnosis.

What is the utility of IgE levels in
asthma? &

- Elevated in allergic asthma (Atopic asthma).
- Helpful in identifying candidates for biologic
therapy (omalizumab).

What are the key findings in severe
persistent asthma on PFTs? @&

V¥V FEV:<60% of predicted.
¥V FEV/FVC <70%.
A Marked hyperinflation (1 RV, 1 TLC).

How does asthma differ from COPD in
spirometry? Q

Asthma: Reversible obstruction (FEV: 1 >12%
with bronchodilator).

COPD: Irreversible obstruction (minimal
FEV. change with bronchodilator).

What test can be done if asthma is
suspected but the patient has normal
spirometry and a negative

methacholine challenge? &

Eucapnic voluntary hyperventilation (EVH)
test — Used for diagnosing exercise-induced
bronchoconstriction (EIB).

What is the role of FeNO (fractional
exhaled nitric oxide) in asthma? g,

- Marker of eosinophilic airway inflammation.
- Useful in guiding corticosteroid therapy.

- High in untreated asthma, low in non-
asthmatic causes of dyspnea.

What is the significance of sputum
analysis in asthma? 7

- May show Curschmann’s spirals (mucus
plugs).

14
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Question @ Answer
- Charcot-Leyden crystals (eosinophil
breakdown).
| Pulmonary function testing |
Normal or high
Low FEVIFVC FEV1/FVC ratio
ratio (& low VC)
r A
| Obstructive disease | | Restrictive disease |

DLCO | DLCO I

Normal or Decreased Normal Decreased
increased

Chostwal o

weakness ||granulomatous disease

COPD = chronic obstructive pulmonary disease; DLCO = diffusion capacity of the lung for carbon monoxide.

FEV1 = forced expiralory volume in | second, FVC = forced vital capacity. ILD = interstitial lung di . VC = wal capacity
Asthma vs COPD
Asthma COPD Late-stage COPD
FVC Normal/| Normal/| Uil
FEV1 | l H
FEV1/FVC l | 2
Bronchodilator g Partially reversible/ Usually
Reversible & :
response nonreversible nonreversible
Hyperinflation, |
Chest x-ray Normal Normal iyl On_' s
of lung markings
DLCO Normal/t Normal/| !

COPD = chronic obstructive pulmonary disease; DLCO = diffusion capacity of the lung for carbon monoxide

15
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Differential diagnosis based on carbon monoxide
diffusing capacity of the lung
Obstructive Restrictive pattern
pattern (FEV1/FVC >70%
(FEVA/FVC <70% | predicted, FVC Nosmml SpaoNway
predicted) <80% predicted)
« [nterstitial lung
diseases * Anemia
DL::O e Emphysema * Sarcoidosis « Pulmonary embolism
e Asbestosis ¢ Pulmonary hypertension
o Heart failure
& Shaorie . Muscul_oskeletal
Normal bronekidia deformity
DLCO o hilicin e Neuromuscular
disease
Increased , ; * Pulmonary hemorrhage
« Morbid obesi
DLCO * Asthma Morbid obesity « Polycythemia

DLCO = diffusion capacity of the lung for carbon monoxide.

Pulmonary function tests in chronic lung disease

Interstitial lun Pulmonary Restrictive
Asthma COPD 91 anterial chest wall
diseases
hypertension disease
TLC Normal/t 1 | Normal 1
FEV1/FVC 1t l Normal Normal Normal
DLCO Normal/ 17 1 l Normal

COPD = chronic obstructive puimonary disease; DLCO = diffusing capacity for carbon monoxide; TLC = total

lung capacity.
*With positive bronchodilator response.
'Normal in early COPD.
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Question @

Answer

What is the cornerstone of asthma
treatment? €

Inhaled corticosteroids (ICS) — Reduce
inflammation, improve symptoms, and prevent
exacerbations.

What are the key medication classes
used in asthma treatment?

[Short-acting B- agonists (SABA) — Albuterol
(for quick relief).

Plinhaled corticosteroids (ICS) — Fluticasone,
Budesonide.

81 ong-acting B- agonists (LABA) —
Salmeterol, Formoterol.

{1 eukotriene receptor antagonists (LTRA) —
Montelukast.

f£JAnticholinergics — Ipratropium, Tiotropium.
@Biologics — Omalizumab, Mepolizumab,
Dupilumab.

TOral corticosteroids — Prednisone (for severe
exacerbations).

What is the preferred treatment for
mild intermittent asthma?

SABA PRN (Albuterol as needed).

What is the first-line controller therapy
for persistent asthma? @,

Inhaled corticosteroids (ICS) — Fluticasone,
Budesonide.

What are the stepwise treatment
recommendations for asthma?

- Step 1: SABA PRN.

- Step 2: Low-dose ICS.

- Step 3: Low-dose ICS + LABA or medium-
dose ICS.

- Step 4: Medium-dose ICS + LABA.

- Step 5: High-dose ICS + LABA % Biologic
therapy.

- Step 6: High-dose ICS + LABA + Oral
corticosteroids.

What is the role of LABA in asthma?

&

Salmeterol, Formoterol — Used only in
combination with ICS for long-term control.

Which medication is recommended for
exercise-induced asthma (E1B)?

SABA (Albuterol) 10-15 min before exercise.
Alternative: Montelukast (LTRA) if frequent
episodes.

What is the mechanism of leukotriene
receptor antagonists (LTRA)? &L

Montelukast, Zafirlukast — Block leukotriene
receptors, reducing inflammation &

bronchoconstriction.
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Question @

Answer

When is Omalizumab indicated in
asthma? ¢

Moderate-severe allergic asthma with high IgE
levels unresponsive to ICS/LABA.

Which biologic is used in eosinophilic
asthma? @

Mepolizumab, Benralizumab — IL-5 inhibitors
reduce eosinophil activity.

What are the criteria for oral
corticosteroids in asthma? A\

- Severe exacerbations requiring
hospitalization.

- Frequent severe symptoms despite
ICS/LABA.

- Prednisone 40-60 mg daily for 5-10 days (no
taper needed if short-term use).

Which medications are contraindicated
in asthma? ©

K Non-selective p-blockers (Propranolol,
Nadolol) — Worsen bronchoconstriction.

& Aspirin & NSAIDs — Can trigger
exacerbations in aspirin-exacerbated respiratory
disease (AERD).

What are the treatments for acute
asthma exacerbation? 8

[Oxygen (if SpO2 <92%).

P Nebulized SABA (Albuterol) * Ipratropium.
EBSystemic corticosteroids (Prednisone 40-60
mg PO or IV Methylprednisolone).
dMagnesium sulfate 1V (if severe or not
responding to initial therapy).

When is intubation needed in asthma?

-8

- PaCO: normal or rising (respiratory failure).
- Altered mental status or silent chest.
- Severe hypoxia despite maximal therapy.

What is the role of inhaled long-acting
muscarinic antagonists (LAMA) in

asthma? )

Tiotropium — Add-on therapy in severe asthma
not controlled by ICS/LABA.

Which asthma medication reduces
nocturnal symptoms? J

LABA (Salmeterol, Formoterol) — Prevents
nighttime bronchospasm.

Which drug is useful in aspirin-
exacerbated respiratory disease

(AERD)?

Montelukast (LTRA) — Blocks leukotrienes
responsible for NSAID-induced asthma attacks.

Which test guides long-term
corticosteroid therapy in asthma? @

Fractional exhaled nitric oxide (FENO) — High
levels indicate eosinophilic inflammation and
need for ICS.

How do you assess asthma control? @)

- Controlled: Symptoms <2 days/week, no night
awakenings, normal PFTs.

- Partially controlled: Symptoms >2 days/week,
occasional night symptoms.
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Question @

Answer

awakenings, | PFTs.

- Uncontrolled: Frequent symptoms, night

Which vaccine is recommended for

Annual influenza vaccine + Pneumococcal

asthma patients? ¢ vaccine (PPSV23 if aged 19-64 with asthma).
Asthma severity for patients not on controller medication
Astmasevedty | YmPtomfrequencyl | o ime avakenings | Indicated therapy initiafion
SABA use
Intermittent £2 days a week <2 times a month Step 1
Mild persistent | >2 days a week but not daily | 3-4 times a month Step 2
Moderate persistent | Dally >1 time a week but not nightly | Step 3
Severe persistent | Throughout the day 4-7 times a week Stepdor5

SABA = short-acting beta-2 agonist.
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Persistent asthma: daily medication

Intermittent
asthma
Step 6
Step5  pigh-dose ICS
+ LABA + oral
Step 4 High-dose  corticosteroid
ICS + LABA
Step 3 Medium- AND
dose ICS AND
Step 2 Low-dose + LABA Consider
N ICS + LABA Consider omalizumab
Step 1 Low-dose ICS omalizumab  for patients
A , OR for patients  with allergies
'SABA PRN with allergies
Medium-
dose ICS
-
Step down if possible Assess control Step up if needed
(or severity in patients

not on controller medication)

ICS = inhaled corticosteroid; LABA = long-acting beta-agonist, SABA = short-acting beta-agonist, PRN = as needed
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Evaluation of suspected asthma

Intermitted repiratory symptoms
(cough. dyspnea wheezing, chast tightnass)

!

Spiromatry
k¥
| |
Obstruction N '
(FEV1/FVC <70%) el
Inhaled bronchoddator Methacholine
(SABA) bronchoprovocation test
Reversibie* M:mom-bb Npomvo I Pou_tm
v \J l l
Asthma COPD Asthma Asthma
confirmed unlikely possible
Seek attevnate dagnoss

fag CMF. PH. VCD)

Question ‘@

Answer

What is an acute asthma
exacerbation? M8

A sudden worsening of asthma symptoms due to airway
inflammation, bronchospasm, and mucus production,
leading to dyspnea, wheezing, cough, and respiratory
distress.

What are the common triggers
2 |[for acute asthma

exacerbations? A\

€ Respiratory infections (viral > bacterial)
< Allergens (pollen, dust mites, pet dander)
<@ Air pollution, smoke

@ Cold air, exercise

<€ Medications (Aspirin, NSAIDs, non-selective -
blockers)

<© Poor medication adherence
¢ GERD (acid reflux worsening airway inflammation)
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Question @

Answer

What are the clinical features
of an acute asthma

exacerbation? (9

- Mild-moderate: Dyspnea, tachypnea, wheezing,
prolonged expiration, accessory muscle use.

- Severe: Inability to speak in full sentences, tripod
positioning, pulsus paradoxus, altered mental status.

- Life-threatening: Silent chest, cyanosis, respiratory
fatigue, bradycardia, normal/elevated PaCO:
(impending respiratory failure).

What is the first step in
assessing a patient with an
acute asthma exacerbation?

E=

Assess severity by checking respiratory rate, work of
breathing, oxygen saturation, ability to speak, mental
status, and PEF (Peak Expiratory Flow) or FEV:
levels.

What is the key treatment for
acute asthma exacerbation?

2y

[Oxygen (if SpO2 <92%)

P Nebulized SABA (Albuterol) + Ipratropium
EBSystemic corticosteroids (Prednisone PO,
Methylprednisolone 1V if severe)

dMagnesium sulfate 1V (if severe, not responding)
S Epinephrine IM (if anaphylaxis suspected)

Why is nebulized albuterol
preferred over MDI during an

acute exacerbation? £

More effective in severe exacerbations due to
continuous bronchodilation, ensuring better lung
deposition in patients with respiratory distress.

What role does ipratropium
play in acute asthma

exacerbation?

Anticholinergic bronchodilator that works
synergistically with SABA to reduce airway constriction,
improving airflow.

When are systemic
corticosteroids indicated in

asthma exacerbation?

Moderate to severe exacerbations or patients with
incomplete response to SABA. Helps reduce
inflammation and prevent relapse.

What dose of prednisone is
used in acute asthma

exacerbation? X

40-60 mg PO daily for 5-10 days, no taper required if
short course (<10 days).

What IV corticosteroid is
preferred in severe

exacerbations? ¢

Methylprednisolone 1V (40-80 mg daily) — Used if
unable to tolerate oral steroids or if hospitalized with
severe exacerbation.

When is magnesium sulfate 1V
used in asthma exacerbation?

0

Severe exacerbations not responding to initial therapy,
especially if FEV: <25% or persistent hypoxia.

When is epinephrine indicated
in asthma exacerbation? A\

Suspected anaphylaxis or severe refractory
bronchospasm. Given IM to improve airway tone and
reduce inflammation.
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Question @

Answer

What is the role of BiPAP or
mechanical ventilation in

asthma exacerbation?

- BiPAP (noninvasive ventilation): Consider if
impending respiratory failure with CO: retention.

- Intubation & mechanical ventilation: Indicated if
PaCoO: rising (sign of fatigue), altered mental status,
silent chest, severe hypoxia.

Why is a normal or elevated
PaCO: in acute asthma

exacerbation a bad sign?

Indicates respiratory muscle fatigue & impending
failure (inability to compensate for airway obstruction).
Requires ICU admission & possible intubation.

What are the key monitoring
parameters for acute asthma

exacerbation? [l

@ Pulse oximetry (SpO: >92%)

@ Peak Expiratory Flow Rate (PEFR)
@ ABG if respiratory failure suspected
€@ Mental status & work of breathing

How is Peak Expiratory Flow
Rate (PEFR) used in asthma

exacerbation? X

- Mild: PEFR >70% predicted.

- Moderate: PEFR 40-69% predicted.

- Severe: PEFR <40% predicted.

- Life-threatening: PEFR <25% predicted.

When can a patient be
discharged after an asthma

exacerbation? &

Good response to therapy (PEF >70%0)
No distress, normal oxygenation

Can use SABA inhaler at home
Follow-up & ICS step-up as needed

What is the role of antibiotics
in acute asthma exacerbation?

X

Not routinely indicated, unless there is evidence of
bacterial pneumonia (fever, purulent sputum, focal
infiltrates on CXR).

How can patients prevent
future asthma exacerbations?

A\

- Adherence to ICS therapy

- Avoid triggers (smoking, allergens, NSAIDs, B-
blockers)

- Annual flu & pneumococcal vaccines

- Use peak flow monitoring in high-risk patients

Which vaccines are
recommended for asthma

patients? ¢

Influenza vaccine (annual) & Pneumococcal vaccine
(PPSV23 for adults 19-64 with asthma).
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Ef MCQ Case Scenario Questions:

e Case Scenario . .
Difficulty Question Options Answer Explanation
A 10-year-old boy Asthma presents
presents with with episodic
wheezing, cough, and wheezing, cough,
shortness of breath, onﬁzmg]l?tg)q and shortness of
% especially at night. . A) Asthma breath, often
. Pneumonia D) . .
Symptoms improve COPD worsening at night
with an inhaler. What and improving
IS the most likely with a
diagnosis? bronchodilator.
A 25-year-old woman .
with a history of  ||A) Albuterol Short-acting beta-
asthma presents with |(linhaler B) agonists (e.g.,
A) Albuterol |falbuterol) are the
% shortness of breath  |[Montelukast C) | L
. inhaler first-line treatment
after exposure to Prednisone D)
i . for acute asthma
pollen. What is the  |/Ipratropium SsvmMotoms
best initial treatment? ymp '
A 30-year-old man A) Exercise- Exercise-induced
reports recurrent .
. induced asthma B) asthma presents
wheezing after - : :
. . Aspirin- . with wheezing and
exercise. His A) Exercise-
. exacerbated . shortness of breath
% symptoms improve induced :
. asthma C) triggered by
with an albuterol . asthma ) .
: : Occupational physical exertion,
inhaler. What is the . ' : .
. asthma D) Cardiac improving with a
most likely type of -
asthma bronchodilator.
asthma?
A 40-year-old male
with asthma presents Frequent use of a
with worsening A) Add an inhaled short-acting beta-
symptoms despite corticosteroid B) agonist suggests
using his albuterol Increase albuterol ||A) Add an poor asthma
DA AGAY inhaler daily. He has ||dose C) Prescribe |/inhaled control, requiring
nocturnal awakenings |montelukast D)  ||corticosteroid |jan inhaled
and uses his inhaler ||Prescribe oral corticosteroid for
more than three times ||steroids better long-term
per week. What is the management.
next best step?
A 35-year-old woman||A) Aspirin- A) Aspirin-  |AERD is
DA AR presents with nasal  |exacerbated exacerbated |[characterized by
polyps, asthma, and |respiratory disease |[respiratory asthma, nasal
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Difficulty Caéeusegfircl)?]rlo Options Answer Explanation
worsening symptoms |[((AERD) B) disease polyps, and
after taking Exercise-induced |((AERD) worsening
ibuprofen. What is  |jasthma C) Allergic symptoms after
the most likely rhinitis D) COPD taking aspirin or
diagnosis? NSAIDs.
A 50-year-old man
with poorly .
controlled asthma ibl A;]sthma 1S db
resents with A) Reversible _ c arac_terlze_ y
\r/)vorsenin svmotoms. |[FTWaY obstruction reversible airway
His PFngsh)(gwpan "|IB) Irreversible A) Reversible [jobstruction,
9 97 % FEVL/EVC ratio of airway disease C) |airway demonstrated by
65%. with Restrictive lung  |lobstruction improved lung
im rbvement after disease D) Normal function after
bropnchodilator lung function bronchodilator
therapy. What does therapy.
this indicate?
A 45-year-old
asthmatic patient
\rl)vri(ize:;\s/;(r)ethe ER A) Administer IV Severe asthma
respiratory distress magnesium sulfate exacerbations not
He is unable to speak B) Increase A) Administer responding o
S S e e e lin full sentences, has albuterol dose C) I\ maanesium albuterol require
. ' Prescribe g IV magnesium
paradoxical chest luk sulfate If |
movements. and is montelukast D) sulfate to relax
not respon d’in to Start inhaled bronchial smooth
albuterlgl Whgt is the corticosteroids muscles.
most appropriate next
step?
A 55-year-old woman
\sl\g\tt;rz Z'SS,ELOQ; of A) Endotracheal Silent chest and
resents with intubation B) IV respiratory acidosis
Eonfusion silent corticosteroids C) ||A) indicate impending
XA AR AL chest. an d' respiratory Nebulized Endotracheal |respiratory failure,
acido’sis on blood oas ipratropium D) intubation requiring
analvsis. What is t?le Subcutaneous immediate
nextyimrhediate epinephrine intubation.
intervention?
A 28-year-old man ||A) Add biologic |/A) Add Severe,
W T WU W presents with a therapy (e.g., biologic uncontrolled
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Case Scenario

Difficulty Question Options Answer Explanation
history of asthma and |jomalizumab) B) |therapy (e.g., |[asthma may require
recurrent Increase inhaled |jomalizumab) |biologic therapy

exacerbations despite
being on a high-dose
inhaled corticosteroid
and long-acting beta-
agonist. What is the
next step in
management?

corticosteroid dose
C) Prescribe
montelukast D)
Switch to oral
beta-agonists

targeting IgE or
eosinophils to
improve
symptoms.
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|| Educational stories:

Story 1: Silent Chest — The Danger of Status Asthmaticus

Mr. James, a 38-year-old man with severe asthma, rushes into the emergency department,
struggling to breathe. He had been wheezing earlier, but now his chest feels "tight" and silent.
His wife says he has been using his inhaler every 20 minutes but is only getting worse. His
respiratory rate is 32, oxygen saturation is 88%, and he appears exhausted. On auscultation,
there are no wheezes—just absent breath sounds. He is immediately given nebulized
salbutamol, 1V steroids, and oxygen, but he soon becomes drowsy, requiring intubation for
impending respiratory failure.

« Key Points:
o Silent chest in an asthmatic patient indicates severe airway obstruction and
impending respiratory failure.
o Status asthmaticus is a life-threatening condition requiring immediate

aggressive treatment.
o Treatment includes high-dose bronchodilators, 1V steroids, oxygen, and

possibly intubation.
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Story 2: Exercise-Induced Asthma — The Young Athlete

Emily, a 16-year-old aspiring soccer player, notices she always gets short of breath during
practice. She has no issues at rest but experiences coughing, wheezing, and chest tightness
about 10 minutes into running. Her symptoms improve within 30 minutes after stopping. A
pulmonary function test with an exercise challenge confirms exercise-induced
bronchoconstriction. She is prescribed a short-acting beta-agonist (SABA) inhaler before
exercise, and her symptoms improve dramatically.

o Key Points:
o Exercise-induced asthma presents with cough, wheezing, and breathlessness
during or shortly after exertion.
o Diagnosis is confirmed with exercise challenge testing.
Management includes SABA (e.g., salbutamol) 15-30 minutes before exercise.
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Story 3: Nocturnal Asthma — Waking Up Gasping

Mrs. Patel, a 50-year-old woman with poorly controlled asthma, wakes up at 2 AM gasping
for air at least three times a week. She notices coughing and wheezing that disturbs her sleep
but improves slightly when she sits up. She uses her rescue inhaler frequently at night.
Spirometry confirms airway obstruction with reversibility. Her asthma control test (ACT)
score is low, and her doctor steps up her therapy to include an inhaled corticosteroid (ICS)
and a long-acting beta-agonist (LABA).

« Key Points:
o Nocturnal asthma is a sign of poorly controlled asthma.
o Waking up at night due to symptoms suggests the need to step up therapy.
o Treatment includes ICS-LABA combinations and addressing triggers like dust

mites or GERD.
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Story 4: Occupational Asthma — The Baker Who Couldn't Breathe

Mark, a 40-year-old baker, has been experiencing worsening wheezing and cough over the past
year. He notices his symptoms worsen at work but improve during weekends and holidays.
Spirometry before and after a work shift confirms a decline in lung function, supporting the
diagnosis of occupational asthma due to exposure to flour dust. His doctor recommends
workplace modifications, including wearing a mask and potentially switching work
environments.

o Key Points:
o Occupational asthma is triggered by workplace allergens or irritants.
o Symptoms worsen at work and improve during time off.
o Diagnosis is confirmed with spirometry before and after work shifts.
o Avoidance of triggers or workplace modifications are key.
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Story 5: Aspirin-Exacerbated Respiratory Disease (AERD)

Arachidonic acid pathway in NSAID-exacerbated respiratory disease
Membrane phospholipids

lPhosphoh’pase A2

Arachidonic acid

f—@— NSAIDs & aspirin

5-Lipoxygenase COXx 1.2 l

Leukotriene A4 Prostaglandin H2
LTC4,LTD4, LTE4 LTB4 TXA2, PGD2 PGE2, PGI2
(bronchospasm, (chemotaxis) (bronchospasm) (bronchodilation,
1 permeability) vasodilation)
Pro-inflammatory Anti-inflammatory

LT = leukotriene; NSAIDs = nonsteroidal anti-inflammatory drugs; PG = prostaglandin; TX = thromboxane.

Mr. Rodriguez, a 45-year-old man with asthma, visits the clinic after an asthma attack
following an aspirin dose for a headache. He recalls previous episodes of wheezing, nasal
congestion, and facial flushing after taking NSAIDs. Examination reveals nasal polyps. He is
diagnosed with Aspirin-Exacerbated Respiratory Disease (AERD), also known as Samter’s
triad. His doctor advises avoiding NSAIDs and prescribes a leukotriene receptor antagonist
(LTRA).

« Key Points:
o AERD (Samter’s Triad): Asthma + NSAID sensitivity + Nasal polyps.
o Symptoms include bronchospasm, nasal congestion, and flushing after NSAID
use.
o Management involves NSAID avoidance and LTRA therapy (e.g.,
montelukast).
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Story 6: Pediatric Asthma — The Wheezy Toddler

Lucas, a 3-year-old boy, has frequent episodes of coughing, wheezing, and shortness of
breath, especially when he has colds. His parents notice that he often struggles to breathe at
night, and his pediatrician suspects viral-induced asthma. Given his frequent episodes and
family history of asthma, he is started on a low-dose ICS and given an as-needed albuterol

inhaler with a spacer.

« Key Points:
o Pediatric asthma often presents with recurrent wheezing, cough, and
respiratory distress.
o Triggers include viral infections, allergens, and cold air.
Inhaled corticosteroids are the preferred long-term controller therapy.
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Story 7: The Mistake of Over-Reliance on Beta-Agonists

John, a 30-year-old man, comes to the ER with severe shortness of breath after overusing his
salbutamol inhaler. He has been using it 10-15 times daily instead of his prescribed steroid
inhaler. His PEFR (Peak Expiratory Flow Rate) is severely reduced, and his oxygen levels are
dropping. He is diagnosed with poorly controlled asthma and is started on high-dose inhaled
corticosteroids (ICS) with a LABA.

« Key Points:
o Overuse of short-acting beta-agonists (SABA) is a sign of poor asthma
control.

o ICS are the cornerstone of asthma treatment, not just relievers.
o Patients should be educated on controller vs. reliever inhalers.
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Story 8: Anaphylaxis-Induced Asthma Exacerbation

Sophie, a 25-year-old woman with asthma and peanut allergy, eats a salad with unknown
dressing at a restaurant. Within minutes, she feels tightness in her throat, severe wheezing,
and swelling of her lips. She collapses, and paramedics arrive, immediately giving her IM
epinephrine. She later recalls that she had an asthma attack after eating peanut butter before.
She is advised to always carry an epinephrine auto-injector and to avoid allergen exposure.

« Key Points:
o Anaphylaxis can trigger life-threatening asthma exacerbations.
o Epinephrine is the first-line treatment, not salbutamol alone.
o Patients with food allergies should carry an EpiPen at all times.
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Story 9: Pregnancy and Asthma — A Delicate Balance

Mrs. Carter, a 32-year-old pregnant woman with asthma, experiences increased wheezing
during her second trimester. Concerned about medication safety, she stopped her inhaled
steroids, leading to an asthma exacerbation requiring hospitalization. Her doctor explains that
poorly controlled asthma in pregnancy is more dangerous than inhaler use and restarts her on
ICS therapy.

o Key Points:
o Uncontrolled asthma in pregnancy increases the risk of preterm birth and
fetal hypoxia.
o ICS therapy is safe in pregnancy and should not be stopped.
Management follows the same stepwise approach as in non-pregnant patients.
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4>Flashcards:

#

Question @

Answer

What is Chronic
Obstructive Pulmonary
Disease (COPD)? [J

COPD is a progressive lung disease characterized by
persistent airflow limitation that is not fully reversible,
usually caused by chronic inflammation of the airways and
lung tissue. It includes chronic bronchitis and emphysema.

What are the main causes

Smoking is the primary cause (90% of cases). Other causes
include:

< Environmental exposures (e.g., air pollution, dust)

of COPD? = ¢ Occupational hazards
@ Genetic factors (e.g., Alpha-1 antitrypsin deficiency)
¢ Secondhand smoke exposure
Chronic inflammation of the airways and lung tissue leads to:
< Mucus hypersecretion and airway narrowing (chronic
What is the bronchitis)
pathophysiology of < Destruction of alveolar walls and loss of elastic recoil
COPD? (emphysema)

¢ Air trapping and increased lung compliance, resulting in
decreased gas exchange.

What are the key risk
factors for COPD? A\

- Cigarette smoking (strongest risk factor)

- Genetic predisposition (Alpha-1 antitrypsin deficiency)
- Occupational exposure to dust, chemicals, fumes

- Age (typically develops after age 40)

- History of frequent respiratory infections

- Air pollution

What are the main
subtypes of COPD? ¢

[Chronic bronchitis: Characterized by chronic cough and
sputum production due to airway inflammation and mucus
gland hypertrophy.

P Emphysema: Characterized by destruction of alveolar
walls, leading to loss of elastic recoil and air trapping.
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Question @

Answer

What is the clinical
definition of Chronic
Bronchitis in COPD? [

Chronic productive cough lasting at least 3 months in 2
consecutive years. Associated with mucus hypersecretion,
airway inflammation, and recurrent infections.

What is the clinical
definition of Emphysema
in COPD? [

Destruction of the alveolar walls and loss of elastic recoil,
leading to air trapping, hyperinflation, and impaired gas

exchange. Often presents with dyspnea and barrel-shaped
chest.

What are the hallmark
symptoms of COPD? &

¢ Chronic cough (especially in the morning)

<© Sputum production (especially in chronic bronchitis)
¢ Dyspnea on exertion (progressive, worsens over time)
@ Wheezing and chest tightness

¢ Fatigue

What is the common age
of diagnosis for COPD?

O

COPD typically presents in patients over the age of 40,
especially those with a history of smoking or environmental
exposure.

What is the GOLD
classification for COPD

severity? [l

The GOLD (Global Initiative for Chronic Obstructive Lung
Disease) classification divides COPD into 4 stages based on
spirometry results:

@ Stage 1 (Mild): FEV: >80% of predicted
@ Stage 2 (Moderate): FEV: 50-79% of predicted
@ Stage 3 (Severe): FEV: 30-49% of predicted

@ Stage 4 (Very Severe): FEV: <30% of predicted or FEV:
<50% with chronic respiratory failure

What is the most common
symptom of COPD in the
early stages? [

Chronic cough and sputum production are the most common
symptoms, often preceding dyspnea by several years.

What are the
complications of COPD?

A

- Acute exacerbations (worsening of symptoms, often
triggered by infections)

- Respiratory failure (especially in advanced stages)

- Pulmonary hypertension and cor pulmonale (right-sided
heart failure)

- Pneumonia and lung infections

- Depression and anxiety

How is COPD diagnosed?

A,

Spirometry is the gold standard, showing:
< FEV//FVC ratio <0.70 (post-bronchodilator)
<9 Reduced FEV; (Forced Expiratory Volume in 1 second)

< Normal or increased residual volume (due to air trapping)
Chest X-ray and CT may show signs of emphysema or
hyperinflation.
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Question @

Answer

What is the role of a chest
X-ray in COPD? [kl

A chest X-ray can help rule out other conditions but is not
diagnostic of COPD. It may show signs of hyperinflation,
flattened diaphragm, and increased retrosternal air space.

What is the role of arterial
blood gas (ABG) in
COPD? @

ABGs may show hypoxemia (low PaO-), hypercapnia (high
PaCO:-), and respiratory acidosis in severe cases or during
acute exacerbations.

What is the role of Alpha-
1 Antitrypsin Deficiency

in COPD? &

Alpha-1 antitrypsin deficiency is a genetic condition that
leads to early-onset emphysema (before age 45) and can occur
in non-smokers. It is important to screen younger patients
with emphysema or family history of the disease.

What is the treatment goal
in COPD management?

@

The goal is to reduce symptoms, prevent exacerbations, and
slow disease progression. Management includes:

¢ Smoking cessation (most important)

< Bronchodilators (SABA, LABA)

<@ Inhaled corticosteroids (for frequent exacerbations)
< Oxygen therapy (for patients with severe hypoxemia)

What medications are
used to manage COPD?

?

@ Short-acting bronchodilators (SABA): For acute
symptoms

€ Long-acting bronchodilators (LABA): For long-term
control

@ Inhaled corticosteroids (ICS): In combination with LABA
for frequent exacerbations

€ Phosphodiesterase-4 inhibitors (e.g., roflumilast): For
severe cases

What is the role of oxygen
therapy in COPD? & [

Oxygen therapy is used for patients with PaO. <55 mmHg or
SpO: <88% at rest. It improves survival, reduces pulmonary
hypertension, and prevents complications.

How does smoking
cessation affect COPD

progression? &

Smoking cessation is the most effective intervention to slow
disease progression and improve symptoms. It reduces the risk

of further lung damage and improves quality of life.

Question @

Answer

What is the pathophysiology

of Chronic Obstructive

Pulmonary Disease (COPD)?

[

COPD involves chronic inflammation of the airways and
lung parenchyma, leading to:

¢ Airway obstruction due to airway remodeling, mucus
hypersecretion, and smooth muscle hypertrophy.
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< Destruction of alveolar walls (in emphysema), leading
to loss of elastic recoil and air trapping.

@ Increased airway resistance and impaired gas
exchange due to narrowed bronchioles and decreased
surface area for oxygen-carbon dioxide exchange.

How does chronic
inflammation contribute to

corD? &

Chronic inflammation results in the release of pro-
inflammatory cytokines (e.g., TNF-a, IL-8) and proteases
(e.g., neutrophil elastase), which cause airway destruction
and mucus hypersecretion. This leads to:

@ Increased bronchial smooth muscle tone, causing
bronchoconstriction.

< Mucus gland hypertrophy, resulting in excessive
mucus production.

< Damage to lung parenchyma, causing loss of alveolar
walls and airway collapse.

What is the role of proteases
in COPD pathophysiology?

o

Proteases, such as neutrophil elastase, break down elastin
and collagen in the lung parenchyma. In COPD, there is an
imbalance between proteases and anti-proteases, with a
decrease in alpha-1 antitrypsin, leading to:

< Destruction of alveolar walls (emphysema).

@ Loss of lung elasticity, contributing to air trapping
and hyperinflation.

How does mucus
hypersecretion contribute to
COPD symptoms? [

Mucus hypersecretion is a hallmark of chronic bronchitis
(one subtype of COPD). This leads to:

¢ Airway narrowing and increased airway resistance.
< Impaired mucociliary clearance, causing recurrent
infections and further airway inflammation.

¢ Chronic cough and sputum production as the body
attempts to clear the excess mucus.

What is the role of oxidative
stress in COPD? 4>

Oxidative stress plays a significant role in the
pathophysiology of COPD. Cigarette smoke and other
pollutants increase the production of reactive oxygen
species (ROS), which:

¢ Activate inflammatory pathways and release
cytokines.

¢ Inhibit anti-inflammatory proteins, further
contributing to airway damage.

<© Enhance protease activity, exacerbating lung tissue
destruction.
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What is the effect of airflow
obstruction on gas exchange

in COPD? £

In COPD, the obstruction of small airways and loss of
alveolar surface area results in:

<© Decreased ventilation of the alveoli, leading to
hypoxemia (low oxygen levels in the blood).

@ Air trapping and hyperinflation, reducing the ability
of the lungs to effectively exchange gases.

@ Increased work of breathing and dyspnea due to the
need for increased effort to overcome the obstructed
airways.

How does emphysema
contribute to the
pathophysiology of COPD? [

Emphysema involves destruction of alveolar walls and
loss of elastic recoil in the lungs. This leads to:

<@ Reduced surface area for gas exchange, causing
hypoxemia.

<@ Loss of lung elasticity, leading to air trapping and
lung hyperinflation.

<@ Increased compliance but decreased recoil, making it
harder to expel air during exhalation.

How does chronic bronchitis
contribute to COPD

pathophysiology? £

Chronic bronchitis involves inflammation of the airways
and mucus hypersecretion, leading to:

< Narrowing of the bronchioles due to airway
remodeling.

< Airway obstruction and reduced airflow during
exhalation.

<€ Increased susceptibility to infections, causing
worsening inflammation and further airway damage.

What is the role of pulmonary
hypertension in COPD? @@

Pulmonary hypertension often develops in severe COPD
due to:

< Hypoxia (low oxygen levels) causing pulmonary
vasoconstriction.

¢ Chronic vasoconstriction leads to right ventricular
strain and cor pulmonale (right-sided heart failure).

< This contributes to worsening dyspnea and fatigue in
advanced COPD stages.

What is the genetic cause of
early-onset COPD?

Alpha-1 antitrypsin deficiency is a genetic condition that
results in insufficient protection against proteases (e.g.,
neutrophil elastase) in the lungs. This leads to:

¢ Early-onset emphysema (typically before age 45).
<@ Rapid progression of lung damage in non-smokers or

light smokers.
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< This condition should be suspected in young patients
with emphysema or family history of lung disease.

How does smoking cause
COPD? &

Cigarette smoke contains toxic chemicals that lead to:
< Airway irritation and chronic inflammation.

<@ Increased production of proteases (e.g., neutrophil
elastase) that damage lung tissue.

¢ Increased oxidative stress and mucus hypersecretion,
leading to airway narrowing and reduced airflow.

What are the environmental
risk factors for COPD? @

Environmental exposures such as:
¢ Air pollution (e.g., indoor and outdoor pollutants)
¢ Occupational exposures (dust, fumes, chemicals)

< Frequent respiratory infections in childhood can
increase the risk of developing COPD in adulthood.

What is the role of
macrophages in COPD? {J

In COPD, macrophages play a key role in the chronic
inflammatory response by releasing pro-inflammatory
cytokines (e.g., TNF-a, IL-8) and enzymes that further
contribute to:

< Airway remodeling and mucus hypersecretion.

< Damage to lung parenchyma, leading to emphysema.

How does alpha-1 antitrypsin
deficiency lead to COPD? &

Alpha-1 antitrypsin is a protease inhibitor that protects the
lung from proteases like neutrophil elastase. In its
deficiency, there is:

< Unopposed activity of proteases, leading to
destruction of alveolar walls and emphysema.

< Patients with this deficiency can develop early-onset
COPD even without smoking.

What role does systemic
inflammation play in COPD?

¢

COPD is associated with systemic inflammation,
contributing to:

¢ Muscle wasting (cachexia)

<© Weight loss

@ Increased cardiovascular risk (due to inflammatory
cytokines).

This systemic inflammation is an important component of

the exacerbations and overall progression of COPD.
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What are the common symptoms
of Chronic Obstructive Pulmonary
Disease (COPD)? [

Symptoms of COPD include:
<€ Chronic cough (often worse in the morning).
<€ Chronic sputum production (mucus).

¢ Dyspnea (shortness of breath), especially with
exertion.

<€ Wheezing due to airway narrowing.
¢ Fatigue and reduced exercise tolerance.

What is the characteristic
presentation of COPD? @

COPD often presents with:

< Progressive shortness of breath that worsens
with exertion.

< Chronic cough with productive sputum,
particularly in the morning.

< History of smoking or exposure to environmental
irritants.

< Frequent respiratory infections and worsening
symptoms during winter or cold weather.

How does dyspnea manifest in
COPD patients? )

Dyspnea (shortness of breath) is the hallmark of
COPD and typically worsens over time. It is:

<€ Initially noticeable during exertion (e.g.,
climbing stairs).

< Progresses to rest dyspnea in severe cases, even
at low activity levels.

¢ Often associated with air trapping and
hyperinflation of the lungs.

What are the physical exam
findings in COPD patients? f

On physical exam, patients with COPD may exhibit:
< Barrel chest (increased anteroposterior diameter
of the chest) due to hyperinflation.

<€ Use of accessory muscles for breathing, especially
during exertion.

< Prolonged expiration (due to airflow
obstruction).

< Wheezing or crackles heard on auscultation.

¢ Decreased breath sounds in severe COPD.

What is the significance of a
chronic productive cough in

COPD? §

A chronic productive cough is a classic symptom of
chronic bronchitis, a subtype of COPD. It:

@ Is usually present for at least 3 months per year
for 2 consecutive years.

<@ Leads to mucus production (often thick,
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yellow/green) that is harder to clear due to airway
narrowing and mucus hypersecretion.

What are the signs of severe
COPD? &®

In severe COPD, the following signs may be present:
¢ Severe dyspnea, even at rest.

¢ Cyanosis (bluish discoloration of lips and
extremities) due to hypoxemia.

< Peripheral edema due to right-sided heart
failure (cor pulmonale).

€ Weight loss or muscle wasting due to systemic
inflammation.

< Use of accessory muscles during breathing.

How does wheezing present in
COPD? [

Wheezing is common in COPD due to airway
narrowing and bronchoconstriction. It typically:
<€ Occurs during expiration (due to airflow
obstruction).

< Can worsen during exacerbations or respiratory
infections.

¢ Isvariable and may be absent in severe cases
with little airflow.

What is the role of sputum
production in COPD? ¢

Sputum production is prominent in chronic
bronchitis and can lead to:

< Chronic, productive cough, often with yellow or
green sputum due to infections.

<€ Increased difficulty clearing sputum because of
airway narrowing and impaired mucociliary
clearance.

¢ Frequent respiratory infections, leading to
worsening symptoms and exacerbations.

What is the association between
COPD and weight loss? &8

Weight loss in COPD can occur due to:

<@ Increased metabolic demand from chronic
inflammation and respiratory distress.

€ Muscle wasting (cachexia) related to systemic
inflammation and reduced physical activity.

< Weight loss is more pronounced in severe cases
and may be indicative of advanced disease.

How do COPD exacerbations
manifest clinically? A\

Exacerbations of COPD typically present with:
<@ Increased dyspnea or shortness of breath.

<€ Increased sputum production, which may
become more purulent (pus-like).

€ Wheezing, chest tightness, and coughing may
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worsen.
<@ Fatigue, fever, and confusion can occur,

especially if there is a concurrent respiratory
infection.

Right-sided heart failure (cor pulmonale) is common
in severe COPD and may present with:

What are the signs of right-sided < Peripheral edema (swelling of legs and ankles).
11||heart failure (cor pulmonale) in <€ Jugular venous distention (JVD).
COPD? @ < Hepatomegaly (enlarged liver).

@ Ascites (fluid accumulation in the abdomen).
Cyanosis and fatigue are also common.

Barrel chest is a characteristic sign in emphysema (a
subtype of COPD) due to lung hyperinflation. It is
caused by:

<@ Increased anterior-posterior chest diameter due
to the loss of lung elasticity.

<€ Hyperinflation and air trapping due to the
obstructed airflow during expiration.

Crackles (rales) may be heard on auscultation,
particularly in emphysema and chronic bronchitis,
and indicate:

< Mucus accumulation or fluid in the small
What is the clinical significance of |airways.

crackles in COPD? ) < Presence of infection or exacerbation of the
disease.

Crackles are more common in early stages of
exacerbation and decrease in severe disease with
minimal airflow.

How does barrel chest develop in

12 COPD? [

13

#I |

Question @ Answer

Pulmonary Function Tests (PFTs) are the gold
standard for diagnosing COPD, which include:

What is the gold standard test  ||€ Spirometry to measure forced expiratory volume
for diagnosing COPD? €2 in 1 second (FEV1) and forced vital capacity (FVC).
¢ FEV1/FVC ratio < 0.7 confirms obstructive airway
disease (COPD).
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What spirometry findings are
typical in COPD? @y

Spirometry findings in COPD typically include:

¢ Decreased FEV1 (forced expiratory volume in 1
second).

¢ Decreased FVC (forced vital capacity).

¢ FEV1/FVC ratio < 0.7, confirming obstruction.
¢ Post-bronchodilator FEV1 improvement of less

than 12% or 200 mL suggests irreversible airflow
obstruction.

How is the severity of COPD
classified? [iill

COPD severity classification is based on FEV1:
< Mild (Stage 1): FEV1 > 80% predicted.

< Moderate (Stage 2): FEV1 50-79% predicted.
@ Severe (Stage 3): FEV1 30-49% predicted.

< Very Severe (Stage 4): FEV1 < 30% predicted or
FEV1 < 50% with chronic respiratory failure.

What other tests may be used in
COPD diagnosis? [

Additional tests include:

¢ Chest X-ray to rule out other conditions and assess
for signs of emphysema, hyperinflation, and flattened
diaphragm.

<@ Arterial blood gas (ABG) to assess oxygenation
and CO2 retention, especially in severe cases.

@ Alpha-1 antitrypsin levels in patients with early-
onset COPD or family history, to rule out genetic
emphysema.

What is the role of pulse
oximetry in COPD diagnosis?

©H

Pulse oximetry is a non-invasive test to monitor oxygen
saturation (SpO2):

< Normal SpO2: 95-100%.

¢ In COPD, SpO2 may decrease, especially during
exacerbations, and values less than 88% indicate
hypoxemia, requiring supplemental oxygen.

What is the role of arterial blood
gas (ABG) in COPD diagnosis?

&

Arterial blood gas (ABG) is useful in severe cases to
assess:

¢ Oxygenation (Pa0O2) and carbon dioxide retention
(PaCO?2).

<@ Chronic respiratory acidosis with elevated PaCO2
may be present in advanced COPD.

< Hypoxemia with low PaO2 can indicate the need for
oxygen therapy.

How does a chest X-ray aid in
diagnosing COPD? €3

Chest X-ray can provide supportive information in
COPD diagnosis, showing:
< Hyperinflation (increased lung volumes).
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<@ Flattened diaphragm due to air trapping.

<@ Increased retrosternal space and decreased
vascular markings in emphysema.

Normal chest X-rays do not rule out COPD but help
exclude other conditions.

What is the significance of CT
scan in COPD? @

CT scan is particularly useful in assessing emphysema
and can help differentiate it from other pulmonary
diseases. It shows:

< Bullae (large air spaces) or hyperinflated lungs.
@ Loss of lung parenchyma and air trapping.

CT is also used to evaluate for comorbid conditions
(e.g., lung cancer, pulmonary fibrosis).

What is the role of
Bronchodilator testing in

COPD? =D

Bronchodilator testing is used during spirometry to
assess the reversibility of airway obstruction:

¢ Post-bronchodilator FEV1 improvement of less
than 12% or 200mL suggests irreversible airway
obstruction typical of COPD.

Significant reversibility (more than 12% and 200mL
improvement) suggests an alternative diagnosis (e.g.,
asthma).

What are the findings in Forced
Expiratory Volume (FEV1) in

COPD?

FEV1 is usually decreased in COPD, as it reflects the
ability to expel air from the lungs. Key points:

@ FEV1 correlates with the severity of airflow
obstruction.

@ Post-bronchodilator FEV1 improvement of <12%
or 200mL indicates irreversible obstruction, which is
characteristic of COPD.

What is the FEVV1/FVC ratio in
corD? B

In COPD, the FEV1/FVC ratio is typically:
< < 0.7, confirming obstructive lung disease.

<€ A ratio below this threshold indicates airflow
limitation, consistent with COPD.

What role does Lung VVolumes
measurement play in COPD
diagnosis? [

Lung volumes (via body plethysmography) assess:

¢ Total Lung Capacity (TLC): may be increased in
emphysema due to air trapping.

¢ Residual Volume (RV): may be elevated in COPD
due to air trapping and hyperinflation.

Reduced vital capacity may be observed due to airway
obstruction.

What is the role of exhaled nitric
oxide testing in COPD? [

Exhaled nitric oxide is typically used in asthma
diagnosis but can also be elevated in COPD in the
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presence of:

¢ Airway inflammation, although it is generally
lower in COPD than in asthma.

It is more useful for identifying asthma-COPD overlap
syndrome (ACOS).

Question @

Answer

What is the mainstay treatment
for COPD?

Bronchodilators are the mainstay of COPD treatment:
¢ Short-acting bronchodilators (SABA, albuterol)
provide quick relief of symptoms.

¢ Long-acting bronchodilators (LABA, salmeterol)
provide prolonged symptom control.

¢ Anticholinergics (e.g., ipratropium, tiotropium)
improve airflow and reduce exacerbations.

What is the role of inhaled
corticosteroids (ICS) in COPD?

(>

Inhaled corticosteroids (ICS) are used in moderate to
severe COPD for:

€ Reducing inflammation in the airways.

< ICS are particularly beneficial in combination with
LABA for symptom management.

Monotherapy with ICS is not recommended in COPD
due to the risk of pneumonia.

When should phosphodiesterase-
4 inhibitors be used in COPD

treatment?

Phosphodiesterase-4 inhibitors (e.g., roflumilast) are
used in:

¢ Severe COPD with frequent exacerbations.

< Patients with a history of chronic bronchitis and
recurrent exacerbations, particularly if they have
significant emphysema or increased risk of
infections.

What is the role of oxygen
therapy in COPD treatment? ¢

Oxygen therapy is essential for hypoxemic patients:
€ Indications: PaO2 < 55 mmHg or SpO2 < 88% at
rest.

¢ Continuous oxygen therapy improves survival in
patients with severe COPD and chronic hypoxemia.

¢ Goal: maintain SpO2 > 90% during sleep and
activity.
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What is the role of antibiotics in
COPD treatment? ®

Antibiotics are used during COPD exacerbations to
treat bacterial infections:

<€ Indications: increased sputum purulence, volume,
or dyspnea.

<© Common antibiotics include amoxicillin-
clavulanate, macrolides (e.g., azithromycin), or
fluoroquinolones (e.g., levofloxacin).

Prophylactic antibiotics are not routinely
recommended.

What is the role of mucolytics in
COPD treatment? §

Mucolytics (e.g., N-acetylcysteine) may help in:

<€ Reducing mucus viscosity, which facilitates
clearance.

< They are used in chronic bronchitis or patients
with increased sputum production, though evidence
for their effectiveness in COPD is limited.

When should oral corticosteroids
be used in COPD treatment? ¢

Oral corticosteroids (e.g., prednisone) are used
during acute exacerbations:

<€ Indications: moderate to severe exacerbation.

<€ Treatment duration should be 5-7 days, typically
with no tapering if the course is short.

Long-term use of oral corticosteroids is generally
avoided due to side effects (e.g., osteoporosis,
hyperglycemia).

What is the role of vaccines in
COPD management? ¢

Vaccination is crucial for COPD management to
prevent respiratory infections:

¢ Influenza vaccine: annually for all COPD patients.
<€ Pneumococcal vaccine (e.g., PCV13 and PPSV23)
to reduce the risk of pneumonia.

¢ COVID-19 vaccination: strongly recommended for
all COPD patients.

What role does pulmonary
rehabilitation play in COPD

treatment? &

Pulmonary rehabilitation includes:

¢ Exercise training to improve endurance and reduce
dyspnea.

<€ Breathing techniques and education to improve
self-management and quality of life.

@ Itis beneficial in moderate to severe COPD,
helping reduce symptoms, hospital admissions, and

mortality.

48




PULMONOLOGY CHEATCODE FLASHCARDS (%

10

11

12

13

BY: DR. HASHEM KHDOUR, MD

Question @

Answer

What surgical options are
available for COPD treatment?

AN

Surgical options are considered for advanced COPD:
¢ Lung volume reduction surgery (LVRS): for
patients with severe emphysema and hyperinflation.
¢ Lung transplantation: for patients with end-stage
COPD and severe symptoms despite maximal medical
therapy.

What is the role of beta-agonists
in COPD treatment? £

Beta-agonists are used as bronchodilators:

@ Short-acting beta-agonists (SABA) (e.g.,
albuterol) provide quick relief of symptoms.

¢ Long-acting beta-agonists (LABA) (e.g.,
salmeterol) improve control of chronic symptoms
when used regularly.

Beta-agonists help to relax smooth muscles in the
airway, improving airflow.

What are the indications for
surgery in COPD patients?

Surgical interventions are considered for patients
with:

¢ Severe emphysema and hyperinflation who are
not responding to medical treatment.

¢ Lung volume reduction surgery (LVRS) is an
option to reduce symptoms in selected patients with
bullous emphysema.

<€ Lung transplantation is the last option for end-
stage COPD with chronic respiratory failure.

What is the role of
anticholinergic medications in

COPD treatment? @

Anticholinergics (e.g., tiotropium, ipratropium) are
essential in managing COPD:

< Tiotropium (a long-acting anticholinergic) reduces
airflow limitation and exacerbations.

< They improve symptoms by blocking
acetylcholine, leading to bronchodilation and reduced
mucus secretion.

Question ‘@

Answer

What is an acute exacerbation of
COPD (AECOPD)? &

An acute exacerbation of COPD (AECOPD) is a
sudden worsening of respiratory symptoms that
requires additional treatment. It is characterized
by:

<@ Increased dyspnea (shortness of breath).
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<@ Increased sputum production (volume and/or
purulence).

<@ Increased cough.

< It may be triggered by infections (bacterial or
viral), environmental factors, or comorbidities.

What are common triggers for an
acute exacerbation of COPD? (o

Common triggers for AECOPD include:

¢ Respiratory infections (bacterial and viral),
especially upper respiratory infections (e.g.,
influenza, pneumonia).

< Environmental pollutants (e.g., smoke, dust,
air pollution).

< Comorbid conditions such as heart failure,
pulmonary embolism, or gastroesophageal reflux
disease (GERD).

< Medication non-compliance (e.g., missed
inhalers).

What are the clinical signs and
symptoms of an acute COPD

exacerbation? @g

Symptoms of an acute COPD exacerbation include:
< Increased dyspnea or difficulty breathing.

@ Increased sputum production (can become
purulent).

¢ Cough that worsens.

< Wheezing and chest tightness.

¢ Tachypnea (rapid breathing).

< Hypoxemia (low oxygen levels), with possible
signs of cyanosis.

How is an acute exacerbation of
COPD diagnosed? (L,

Diagnosis of AECOPD is clinical but may involve:
@ History: worsening of usual COPD symptoms,
potential triggers (e.g., infection, exposure to
irritants).

¢ Physical examination: increased respiratory
rate, use of accessory muscles, wheezing, cyanosis.
< Pulse oximetry: to assess oxygen saturation
levels (SpO2 < 88% suggests exacerbation).

¢ Arterial blood gas (ABG): respiratory
acidosis with low oxygen and elevated CO2 may be
seen in severe cases.

@ Chest X-ray: to rule out pneumonia,
pneumothorax, or other complications.

What is the first-line management

for acute COPD exacerbation?

First-line treatment includes:

¢ Short-acting bronchodilators (e.g., albuterol,
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ipratropium): use of nebulized or inhaled forms
to provide immediate relief.

¢ Corticosteroids: Oral or 1V steroids (e.g.,
prednisone) to reduce inflammation.

¢ Oxygen therapy: to maintain oxygen saturation
> 90% (target SpO2 of 88-92%).

¢ Antibiotics: if there is evidence of bacterial
infection (e.g., increased sputum purulence).

What antibiotics are used during a
COPD acute exacerbation? ¢

Antibiotics are used for suspected bacterial
infections. Common choices include:

¥ Amoxicillin-clavulanate, macrolides (e.g.,
azithromycin), or fluoroquinolones (e.g.,
levofloxacin) for first-line therapy.

<@ In cases of pseudomonas concern, use
piperacillin-tazobactam or cephalosporins.
Indications for antibiotics: increased sputum
volume, purulence, and exacerbation severity.

When should non-invasive positive
pressure ventilation (NIPPV) be used

in acute COPD exacerbation? [Cs

NIPPV (e.g., BiPAP or CPAP) is indicated when:
¢ Severe dyspnea and hypercapnia (elevated
CO2).

< Failure to improve with standard treatments
(bronchodilators, corticosteroids, antibiotics).

¢ Signs of respiratory acidosis with pH < 7.35
and PaCO2 > 45 mmHg.

NIPPV is contraindicated in patients with excessive
secretions or hemodynamic instability.

When is mechanical ventilation
required for COPD exacerbation?

E=

Mechanical ventilation (intubation) is required for:
< Severe respiratory acidosis (pH < 7.25)
despite NIPPV.

< Hypoxemia (PaO2 < 60 mmHg) despite
supplemental oxygen.

< Failure to respond to non-invasive treatment
and worsening clinical condition.

Contraindicated if there are no signs of respiratory
failure or significant underlying comorbidities.

What role does magnesium sulfate
play in acute COPD exacerbations?

&

Magnesium sulfate may be used in severe cases of
acute exacerbation if there is:

¢ Refractory bronchospasm despite standard
treatments (bronchodilators, corticosteroids).
¢ Evidence suggests that it may enhance
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bronchodilation and improve airflow by relaxing
airway smooth muscles.

10

Monitoring during AECOPD includes:
¢ Oxygen saturation: ensure SpO2 > 90%.

¢ Arterial blood gas (ABG): for pH and CO2
levels to assess respiratory acidosis.

What should be monitored during an (@ Blood pressure: monitor for signs of
acute COPD exacerbation? @g hypotension from respiratory distress or

medication side effects.

<@ Heart rate and rhythm: monitor for
tachycardia and arrhythmias due to hypoxia or
medications.

Hospitalization is considered for:

¢ Severe exacerbation with respiratory failure
or hypoxemia despite initial therapy.

When should hospitalization be < Failure to respond to outpatient treatment.

11|considered for COPD acute © Comorbidities like heart failure,
exacerbation?

arrhythmias, or pneumonia complicating the
exacerbation.

¢ Frequent exacerbations or advanced COPD
with poor response to therapy.

Acute exacerbation of chronic obstructive pulmonary disease
Cariingd * Increased dyspnea
« Increased cough (more frequent or severe)
symptoms , )
 Sputum production (change in color or volume)
Diagnostic o Chest x-ray: Hyperinfiation
testing » ABG: Hypoxia, CO, retention (chronic &/or acute)
» Oxygen (target SpO, of 88%-92%)
« Inhaled bronchodilators
« Systemic glucocorticoids
Management |« Antibiotics if 22 cardinal symptoms
o Oseltamivir if evidence of influenza
o NPPV if ventilatory failure
« Tracheal intubation if NPPV failed or contraindicated

ABG = arterial blood gas; NPPV = noninvasive positive-pressure ventilation, SpO; = peripheral oxygen saturation
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Noninvasive positive-pressure ventilation

« COPD (severe exacerbation, prevent extubation failure)
» Cardiogenic pulmonary edema

e —— « Acute respiratory failure
(strongest

evidence) o Postoperative hypoxemic respiratory failure
o Immunosuppressed patients
« Facilitate early extubation

Medical instability
« Cardiac or respiralory amresl (or impending arrest)
» Severe acidosis (pH <7.10)
« Acute respiratory distress syndrome
« Non-respiratory organ failure
o Unstable cardiac arrhythmiamhemodynamic instability
o Encephalopathy (Glasgow Coma Score <10)
Contraindications o Gastrointestinal bleed
Inability to protect airway
« Uncooperative or agitated
« |nability to clear secretions/high aspiration risk
Mechanical issues
« Recent esophageal anastomosis
« Facial or neurological surgery, deformity, or trauma
* Upper airway obstruction

COPD = chronic obstructive pulmonary disease.

E Question @ Answer
Alpha-1 Antitrypsin (AL1AT) deficiency is an autosomal
What is Alpha-1 codominant genetic disorder that leads to reduced levels or
1 |Antitrypsin (A1AT) dysfunction of A1AT, a protein that inhibits neutrophil
deficiency? & elastase. This deficiency can lead to lung damage

(emphysema) and liver damage (cirrhosis).

Alpha-1 Antitrypsin (ALAT) functions primarily as an
inhibitor of neutrophil elastase, an enzyme that can damage
What is the role of ALAT |ltissues, especially in the lungs. It protects the lungs from being

in the body? © damaged by elastase during inflammation. Without sufficient
A1AT, elastase can degrade lung tissue, leading to
emphysema.
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Question @ Answer
A1AT deficiency is caused by mutations in the SERPINAL
gene, located on chromosome 14. The most common mutation
What causes A1AT is the Z allele (Glu342Lys), leading to the accumulation of

deficiency? ¢

abnormal A1AT in the liver and impaired release into
circulation. This accumulation contributes to liver damage and
reduced activity in the lungs.

What are the clinical
manifestations of A1IAT

deficiency? A\

Clinical manifestations include:

¢ Chronic obstructive pulmonary disease (COPD),
particularly emphysema in young nonsmokers or those with
early-onset emphysema.

< Liver disease such as cirrhosis, hepatocellular carcinoma
(HCC), and jaundice.

¢ Pancreatitis (rare).
@ Systemic vasculitis (rarely).

< Early onset of emphysema (especially in the lower lung
lobes) in nonsmokers.

How is ALAT deficiency
diagnosed? g

Diagnosis involves:

<© Blood test to measure A1AT levels (often < 11 uM).

@ Genetic testing for mutations in the SERPINAL gene (Z
allele or S allele).

¢ Chest imaging: CT scan showing signs of emphysema
(especially in lower lobes of the lungs).

<@ Liver biopsy: may show PAS-positive, diastase-resistant
globules (due to accumulation of abnormal A1AT in
hepatocytes).

What are the common
complications of A1AT

deficiency? A\

Common complications include:

© Emphysema: progressive airway destruction and lung
tissue loss.

< Liver disease: cirrhosis, liver failure, and hepatocellular
carcinoma.

<€ Recurrent respiratory infections due to impaired immune
response.

< Pneumothorax (due to damaged lung tissue).

How does smoking affect
A1AT deficiency? =

Smoking accelerates lung damage in individuals with A1AT
deficiency by increasing the activity of neutrophil elastase,
which further damages lung tissue. It can lead to the early onset
and rapid progression of emphysema in these patients, even in
those with a mild form of the deficiency.

What is the treatment for
ALAT deficiency?

Treatment options include:
<€ Smoking cessation is critical for slowing disease
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Question @

Answer

progression.

& A1AT augmentation therapy: intravenous infusion of
human A1AT derived from pooled human plasma to increase
levels of functional A1AT in the bloodstream (currently the
only FDA-approved therapy).

¢ Lung transplant in advanced emphysema cases.

<@ Liver transplant in cases with cirrhosis or liver failure.

What is the prognosis for
individuals with AIAT

deficiency? ¥

The prognosis depends on:

<€ The severity of lung involvement: with early diagnosis and
smoking cessation, lung function can be preserved for years.
< The degree of liver damage: liver transplantation may be
necessary in severe cirrhosis or liver failure.

< Early detection and initiation of A1AT augmentation
therapy may slow the progression of both emphysema and
liver disease.

What role does A1AT
augmentation therapy
play in the management

of ALAT deficiency? &

A1AT augmentation therapy aims to:

@ Increase circulating levels of ALAT, thereby preventing
damage from neutrophil elastase.

<@ Prolong the function of the lungs in individuals with
significant emphysema.

@ Itis recommended for individuals with severe A1AT
deficiency and significant pulmonary involvement or early-
onset emphysema.

< ltis typically administered weekly through intravenous
infusions.

What is the inheritance
pattern of A1AT

deficiency?

ALAT deficiency follows an autosomal codominant
inheritance pattern, meaning that an individual must inherit two
copies of the defective gene (one from each parent) to have
severe deficiency. Those with one normal allele and one
mutated allele may have mild deficiency or be asymptomatic
carriers.

What other diseases are
associated with A1AT

deficiency? @

Individuals with ALAT deficiency are at increased risk for:
< Chronic obstructive pulmonary disease (COPD),
emphysema.

¢ Liver cirrhosis and hepatocellular carcinoma (due to
accumulation of ALAT in hepatocytes).

< Panniculitis (inflammation of fat tissue), causing painful
skin lumps.

< Rarely, vasculitis or glomerulonephritis can occur.
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Alpha-1 antitrypsin deficiency
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Ef MCQ Case Scenario Questions:

Case Scenario

Difficulty Question Options Answer Explanation
A 55-year-old man
presents with a A productive
productive cough  ||A) Asthma B) B) Chronic coS h and
and shortness of Chronic obstructive obstructive sho?tness of breath
S breath, particularly |pulmonary disease ulmonar Wwith a smokin
in the morning. He ||(COPD) C) oL y . g
) disease history are classic
has a 30-pack-year |[Pneumonia D) (COPD) svmptoms of
smoking history. Pulmonary fibrosis gOPpD
What is the most '
likely diagnosis?
A 60-year-old
woman with a
history of smoking
presents with A) Chest X-ray B) PFT is the
dyspnea and chronic||Arterial blood gas C) Pulmonar diagnostic test of
cough. On (ABG) C) . Y llchoice to assess
% function test
examination, she has||Pulmonary function (PFT) airflow limitation,
decreased breath test (PFT) D) CT the hallmark of
sounds and chest COPD.
wheezing. What is
the first-line
diagnostic test?
A 65-year-old male .
smoker with COPD A) S_tart an |_nhaled
X corticosteroid B) . .
presents with Prescribe Smoking cessation
worsening shortness bioti q is the most
of breath and a antibiotics C) D) Re_commen important step in
% . Increase the use of ||smoking ;
productive cough. short-acting beta-  |lcessation managing COPD
What is the most agonist D)g to prevent disease
appropriate next Rgecommen q progression.
step in . .
smoking cessation
management?
A 70-year-old man The combination
with COPD is A) Pneumonia B) of increased
experiencing COPD exacerbation B) COPD dyspnea, sputum
increased dyspnea, ulmonary production, an
[ dd C) Pul ducti d

increased sputum
production, and
change in sputum

embolism D) Heart
failure

exacerbation

color change is
typical of a COPD

exacerbation,
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Difficulty Cageuigfigino Options Answer Explanation
color. What is the often triggered by
most likely cause of infections.
these symptoms?

A 62-year-old male
with COPD has an An FEV1 of 50-
FEV1/FVC ratio of A) Mild B) 79% of predicted
o o oo 60% and an FEV1 Moderate C) Severe|C) Severe indicates severe
of 50% predicted. D) Very severe COPD, according
How would you to the GOLD
classify his COPD classification.
severity?
A 68-year-old
female with COPD
presents with fatigue Pulmonary
and worsening A) Pulmonary hypertension is a
shortness of breath. |hypertension B) common
o o oo On examination, she||Left heart failure C)||A) Pulmonary |complication of
has an increased Hypoxemia D) hypertension |severe COPD due
jugular venous Pulmonary to chronic hypoxia
pressure. What is  |{embolism and right heart
the most likely strain.
cause of these
findings?
A 55-year-old . .
smoker with cOpp |[) Non-invasive .
is admitted with p03|t_|ve_ pressure NIPPV is the
acute respiratory ventilation preferred
failure. Arterial (NIPPV) B) A) Non- management for
blood Qases reveal a Intubatl_on and invasive acute exacer_batlon
S o o o Ao l01 0 7.30, pCO2 of mechan_lcal positive of C_OPD with
60 mmHg ,an d po2 ve_ntllatlon C) pressure res.plra_tory
of 55 mml,-|g What High-flow nasal ventilation acidosis an_d _
is the most ' cannula oxygen D) ||(NIPPV) hyper(_:apnla, as it
appropriate next Increase _ help_s improve
step in bronchodilator ventilation.
management? therapy
A 75-year-old man ||A) Increase the In advanced
with end-stage oxygen flow rate B) A) Increase the COPD with
COPD presents with ||Start oral chronic
RRARASASAS worsening shortness |corticosteroids C) ?;ggen flow hypoxemia,
of breath despite Add a second increasing oxygen
using home oxygen |bronchodilator D) delivery is crucial
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Difficulty Cageuigfigino Options Answer Explanation
therapy. His oxygen ||Referral for lung to manage
saturation is 88% on |[transplantation respiratory failure.
room air. What is
the next step in
managing his
condition?

A 72-year-old male

with COPD presents

with sudden-onset COPD patients are

shortness of breath, ||A) Pneumothorax at increased risk

tachycardia, and B) COPD for spontaneous

decreased breath exacerbation C) A) pneumothorax due
PRARASASAS sounds on one side. |Pulmonary Pneumothorax |to the presence of

A chest X-ray embolism D) Acute emphysema and

reveals a collapsed |lheart failure bullae in the

lung. What is the lungs.

most likely

diagnosis?

59




PULMONOLOGY CHEATCODE FLASHCARDS [ BY: DR. HASHEM KHDOUR, MD

|| Educational stories:

Story 1: The Chronic Cough — A Classic COPD Presentation

Mr. Thompson, a 60-year-old man with a 40-pack-year smoking history, presents with a
persistent cough and shortness of breath. He reports that the cough has been worsening over
the past few months, often accompanied by yellow sputum. On examination, there is decreased
breath sounds and wheezing on auscultation. Spirometry reveals an FEV1/FVC ratio of 55%,
consistent with obstructive lung disease. A chest X-ray shows hyperinflation. The diagnosis of
chronic obstructive pulmonary disease (COPD) is made, and he is started on bronchodilators
and a pulmonary rehabilitation program.

« Key Points:
o Chronic cough with sputum production and a history of smoking are classic
signs of COPD.
o Spirometry with an FEV1/FVC ratio < 70% confirms obstructive lung
disease.
o Treatment includes bronchodilators, pulmonary rehabilitation, and smoking
cessation.
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Story 2: Exacerbation of COPD — The Winter Emergency

Ms. Jenkins, a 70-year-old woman with a history of COPD and frequent exacerbations,
presents to the emergency department with increased shortness of breath, wheezing, and fever.
She has been experiencing worsening symptoms over the past week, including increased
sputum production. Her oxygen saturation is 88% on room air, and her chest X-ray shows a
patchy infiltrate, suggesting infection. She is treated with systemic steroids, antibiotics, and
non-invasive positive pressure ventilation (NIPPV).

o Key Points:
o COPD exacerbations are often triggered by respiratory infections and result in
increased symptoms.
o Treatment for exacerbations includes systemic corticosteroids, antibiotics, and
NIPPV for respiratory support.
o Oxygen therapy is necessary if saturation is < 88%.
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Story 3: The Blue Bloater — Chronic Bronchitis Predominance

NORMAL CHEST BARREL CHEST

Anteroposterkor Anteroposterior
diameter diameter ?
Spinal
cord Spinal |
cord 4— —|—>
Transverse Transverse |
diameter di

v

Mr. Clark, a 55-year-old man with a history of smoking, presents with a productive cough and
shortness of breath. He has been experiencing these symptoms for years, and they are worse in
winter. He has cyanosis, and on examination, his chest is barrel-shaped. A diagnosis of
chronic bronchitis is made based on his clinical presentation and a spirometry showing
obstructive pattern. He is advised to quit smoking, and treatment with long-acting
bronchodilators (LABA) and inhaled corticosteroids (ICS) is initiated.

« Key Points:
o Chronic bronchitis is characterized by chronic productive cough for at least 3
months in 2 consecutive years.
The classic presentation includes cyanosis, wheezing, and barrel chest.
Management involves smoking cessation, bronchodilators, and ICS.
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Story 4: The Emphysema Patient — A Thin and Pink Individual

| S - |

Mrs. Roberts, a 65-year-old woman with a history of smoking, presents with shortness of
breath and unintentional weight loss. She is thin and has pursed-lip breathing. On
examination, she has decreased breath sounds and hyperresonance on percussion. Spirometry
confirms an obstructive pattern, and a CT scan shows signs of emphysema. She is started on
LABA, LAMA (long-acting muscarinic antagonist), and is referred for pulmonary
rehabilitation.

« Key Points:
o Emphysema presents with shortness of breath, weight loss, and a **pink, thin"'
appearance.

o Pursed-lip breathing and hyperresonance on percussion are common findings.
Management includes LABA, LAMA, and pulmonary rehabilitation.
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Story 5: COPD and Cor Pulmonale — The Swollen Ankles

Mr. Davis, a 62-year-old man with severe COPD, presents with bilateral ankle swelling and
exertional dyspnea. He has a history of frequent exacerbations and is severely hypoxic on
room air. On examination, he has jugular venous distention (JVD), hepatojugular reflux, and
peripheral edema. An echocardiogram shows right heart enlargement, consistent with cor
pulmonale. His COPD treatment is escalated to oxygen therapy and diuretics for fluid
retention.

o Key Points:
o Cor pulmonale occurs in severe COPD and presents with right heart failure,
JVD, and peripheral edema.
o Management includes oxygen therapy and diuretics for fluid retention.
o Regular follow-up is required to monitor for heart failure.

64



PULMONOLOGY CHEATCODE FLASHCARDS (7 BY: DR. HASHEM KHDOUR, MD

Story 6: The Oxygen Debate — When to Start

Ms. Thompson, a 68-year-old woman with COPD, is referred for home oxygen therapy after
her recent hospitalization for an exacerbation. Her PaO2 is 56 mmHg at rest, and her
saturation is 88% on room air. Her doctor explains that long-term oxygen therapy (LTOT) is
indicated when PaO2 < 55 mmHg or O2 saturation < 88% for more than 16 hours per day.
Ms. Thompson is started on home oxygen and given instructions for usage.

« Key Points:
o LTOT is indicated in patients with COPD who have PaO2 <55 mmHg or O2
saturation < 88%.
o Oxygen should be used for at least 16 hours a day to improve survival in COPD.
o Proper education on oxygen use is critical to avoid complications.
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Story 7: COPD and Steroids — The Balancing Act

Mr. Allen, a 58-year-old man with moderate COPD, presents with worsening symptoms. He
has been using his SABA inhaler frequently but has noticed little improvement. His doctor
explains the importance of inhaled corticosteroids (ICS) for controlling inflammation and
reducing exacerbations. However, oral corticosteroids are prescribed only during acute
exacerbations to avoid long-term side effects like osteoporosis and hyperglycemia.

o Key Points:
o ICS are essential for COPD management to reduce inflammation and

exacerbations.
o Oral corticosteroids should be reserved for acute exacerbations due to side

effects.
o Smoking cessation is the most important factor in slowing disease progression.
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Story 8: COPD and Lung Cancer — A Case of Coincidence

Mrs. Wong, a 70-year-old woman with advanced COPD and a 50-pack-year smoking history,
presents with hemoptysis and worsening dyspnea. Despite her COPD treatment, she has
experienced significant weight loss. A CT scan reveals a mass in the upper lobe of her right
lung, and bronchoscopy confirms lung cancer. She is referred to oncology for further
management and is also restarted on her COPD medications.

« Key Points:
o COPD significantly increases the risk of lung cancer in smokers.
o Hemoptysis and worsening dyspnea should raise suspicion for lung cancer in
COPD patients.
o Early detection through CT scans can improve outcomes.
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Story 9: COPD and the Role of Pulmonary Rehabilitation

Mr. Garcia, a 64-year-old man with COPD and frequent exacerbations, is referred for
pulmonary rehabilitation. He is struggling with shortness of breath even with low levels of
exertion and reports significant fatigue. His doctor explains that pulmonary rehabilitation
improves exercise tolerance, reduces hospital admissions, and enhances quality of life in
COPD patients. He is enrolled in a program that includes breathing exercises, strength
training, and education on disease management.

o Key Points:
o Pulmonary rehabilitation is effective for improving exercise tolerance,
reducing hospital admissions, and enhancing quality of life.
o Itincludes breathing exercises, strength training, and education on self-
management.
o It should be offered to all COPD patients with persistent symptoms.
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/> Flashcards:

E Question @

Answer

What is Interstitial Lung
Disease (ILD)? [

ILD refers to a group of lung disorders characterized by
inflammation and scarring of the interstitial tissue (the
tissue around the air sacs in the lungs). This leads to impaired
gas exchange and restrictive lung physiology.

What is the
pathophysiology of ILD?

N

ILD results from inflammation and fibrosis of the lung
interstitium, disrupting the normal alveolar structure. This
leads to reduced lung compliance, impaired gas exchange,
and hypoxemia.

What are the common
causes of ILD? @

Common causes of ILD include:
¢ Idiopathic pulmonary fibrosis (IPF)
¢ Environmental exposures (e.g., asbestos, coal dust)

< Autoimmune diseases (e.g., systemic sclerosis,
rheumatoid arthritis)

< Drug-induced lung disease (e.g., amiodarone,
methotrexate)

@ Infections (e.g., viral pneumonia)
@ Genetic disorders (e.g., familial pulmonary fibrosis).

What is idiopathic
4 (lpulmonary fibrosis (IPF)?
B

IPF is a form of ILD with no identifiable cause, characterized
by progressive fibrosis of the lungs. It usually affects older
adults and is associated with a poor prognosis.

What are the clinical
features of ILD?

Common clinical features of ILD include:

<© Dyspnea (shortness of breath), especially with exertion.
<& Dry, persistent cough.

¢ Crackles on auscultation, often described as '"Velcro-
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Question @

Answer

like".
¢ Clubbing of the fingers in advanced disease.

What are the signs of
advanced 1ILD? A\

Signs of advanced ILD include:

<© Clubbing (bulging of the fingertips).
¢ Cyanosis due to hypoxemia.

< Hypoxemia (low oxygen levels).

¢ Cor pulmonale (right-sided heart failure) due to
pulmonary hypertension.

What are the risk factors
for ILD? 4>

Risk factors for ILD include:

<€ Smoking (especially with IPF and other environmental
causes).

< Environmental exposures (e.g., asbestos, dust).

¢ Occupational exposures (e.g., coal miners, silica
workers).

¢ Autoimmune diseases (e.g., rheumatoid arthritis,
scleroderma).

What are the diagnostic
tests for ILD? @

Diagnostic tests include:

¢ High-resolution CT scan (HRCT): The gold standard for
detecting fibrosis patterns.

¢ Pulmonary function tests (PFTs): Shows restrictive
pattern (low FVC, normal or increased FEV1/FVC).

<© Blood tests: Check for autoimmune markers in suspected
systemic diseases.

¢ Lung biopsy: May be required in uncertain cases for
diagnosis.

What is the role of HRCT
in ILD diagnosis? [z

HRCT provides detailed imaging of lung tissue, revealing
patterns of fibrosis, honeycombing, and ground-glass
opacities. It is the gold standard for diagnosing ILD and
assessing the severity.

What are the findings of
pulmonary function tests

(PFTs) in ILD? [l

PFTs show a restrictive lung pattern:

¢ Decreased FVC (Forced Vital Capacity).

< Normal or increased FEV1/FVC ratio.

¢ Reduced DLCO (diffusing capacity for carbon monoxide)
due to impaired gas exchange.

What is the role of lung
biopsy in ILD? dl,

Lung biopsy is used in cases of uncertain diagnosis or when
the underlying cause is unclear. It helps identify specific
patterns of fibrosis and can confirm diagnoses such as
idiopathic pulmonary fibrosis (IPF) or sarcoidosis.
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Question @

Answer

What are the common
HRCT findings in 1LD?

Common HRCT findings in ILD include:

<€ Ground-glass opacities: indicative of inflammation.
¢ Honeycombing: characteristic of fibrosis.

¢ Reticular patterns: indicative of interstitial fibrosis.

How does the clinical
presentation of IPF differ

from other ILDs? 3%

IPF presents with:
@ Progressive dyspnea and dry cough in elderly patients.
¢ HRCT shows honeycombing and reticular opacities.

<@ Absence of systemic signs (no significant joint pain,
rash).

What are the treatment
options for IPF? @

Treatment options for IPF include:

<@ Pirfenidone: Antifibrotic medication that reduces lung
fibrosis.

< Nintedanib: Tyrosine kinase inhibitor that slows disease
progression.

¢ Lung transplantation: For end-stage IPF.

What are the complications
of ILD? A\

Complications of ILD include:

< Pulmonary hypertension.

¢ Cor pulmonale (right-sided heart failure).

<@ Respiratory failure.

<€ Recurrent infections due to impaired lung function.

How does smoking affect
ILD progression? =

Smoking accelerates the progression of ILD, particularly in
diseases like IPF, by increasing oxidative stress and
inflammatory cytokine release.

What is the prognosis of
ILD?

Prognosis depends on the underlying cause and the degree of
fibrosis.

< IPF has a poor prognosis with a median survival of 3-5
years after diagnosis.

< Early diagnosis and management can slow progression.

What is the difference
between restrictive and
obstructive lung diseases?

A\

In restrictive lung diseases (like ILD), lung volumes are
reduced, particularly FVC, but FEV1/FVC ratio is normal or
increased.

In obstructive diseases (like COPD), FVC and FEV1 are
both reduced, and the FEV1/FVC ratio is low.

What is hypersensitivity
pneumonitis (HP)? &

HP is an ILD caused by immune-mediated inflammation
due to inhaled organic antigens (e.g., mold, bird droppings).
It often presents as acute or subacute dyspnea, cough, and
fever following exposure.
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What are the classic causes
of hypersensitivity

pneumonitis?

Classic causes of HP include:

< Farmers: due to moldy hay (farmer's lung).

¢ Bird fanciers: due to bird droppings (bird fancier’s
lung).

What is the role of
corticosteroids in ILD

treatment? ¢

Corticosteroids may be used to treat inflammatory forms of
ILD, such as hypersensitivity pneumonitis, sarcoidosis, and
certain autoimmune-related ILDs. They reduce inflammation
but may not be effective in fibrotic ILDs like IPF.

What is the role of oxygen
therapy in 1ILD? & [

Oxygen therapy is indicated in ILD when hypoxemia
develops. It helps maintain oxygen saturation levels, reduce
pulmonary hypertension, and improve exercise tolerance.

What is sarcoidosis? ¢

Sarcoidosis is a systemic inflammatory disease that affects
multiple organs, primarily the lungs, causing noncaseating
granulomas. It can lead to ILD and is commonly diagnosed
with chest X-ray and biopsy.

What are the stages of
sarcoidosis on chest X-ray?

[k

The stages of sarcoidosis on chest X-ray:

< Stage 0: Normal.

< Stage 1: Bilateral hilar lymphadenopathy.

¢ Stage 2: Lymphadenopathy and lung parenchymal
changes.

¢ Stage 3: Parenchymal changes without lymphadenopathy.
¢ Stage 4: End-stage fibrosis.

What is the role of lung
transplant in ILD? [J

Lung transplant is considered in patients with end-stage
ILD, particularly IPF, when medical management fails, and
they develop severe hypoxemia and pulmonary
hypertension.

What is the role of
antifibrotic therapy in

ILD?

Antifibrotic agents like pirfenidone and nintedanib are
used in IPF to reduce fibrosis progression and improve lung
function and quality of life.

How do autoimmune
diseases contribute to ILD?

OH

Autoimmune diseases like rheumatoid arthritis, systemic
sclerosis, and lupus can cause ILD through immune-
mediated damage to the lungs, leading to inflammation and
fibrosis.

What is the impact of
GERD on ILD? {J

Gastroesophageal reflux disease (GERD) is common in
ILD, especially IPF, and may contribute to worsening lung
disease due to aspiration and microaspiration leading to
further inflammation.

What is the role of
antifibrotic therapy in IPF?

Q

Pirfenidone and nintedanib are used to reduce the
progression of IPF by inhibiting fibrosis and inflammation,
improving the patient’s functional status and survival.
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What is the role of
methotrexate in ILD? ¢*

Methotrexate can cause drug-induced ILD in some patients,
especially in those with rheumatoid arthritis. Symptoms can
develop after several months of therapy and require
discontinuation of the drug.

What is the mechanism of
action of pirfenidone?

Pirfenidone inhibits fibroblast proliferation and collagen
synthesis, helping reduce lung fibrosis and slowing the
progression of diseases like IPF.

What is the role of the
pulmonary rehabilitation in

ILD? &

Pulmonary rehabilitation involves exercise training,
education, and psychosocial support, helping patients with
ILD improve their quality of life, exercise tolerance, and
breathing patterns.

What are the common
complications of

sarcoidosis? 4>

Common complications of sarcoidosis include:

¢ ILD.

¢ Heart involvement (e.g., arrhythmias).

@ Ocular involvement (e.g., uveitis).

< Neurologic involvement (e.g., cranial nerve palsies).

What is the clinical
presentation of sarcoidosis?

L)

Sarcoidosis typically presents with:

< Dyspnea and cough (due to ILD).

< Lymphadenopathy, especially hilar.
¢ Erythema nodosum and skin lesions.

What is the role of TNF-
alpha inhibitors in ILD?

&

TNF-alpha inhibitors like infliximab may be used in
autoimmune-related ILD, but they can also cause or worsen
ILD in certain patients. Careful monitoring is required.

How do environmental
factors contribute to ILD?

T

Environmental exposures like asbestos, silica, and coal
dust can cause chronic inflammation, leading to the
development of ILD (e.g., asbestosis, coal worker's
pneumoconiosis).

What is asbestosis? i@

Asbestosis is an ILD caused by prolonged exposure to
asbestos fibers, resulting in fibrosis of the lungs, increased
risk of mesothelioma, and lung cancer.

What is the connection
between ILD and
pulmonary hypertension?

A 4

ILD can lead to pulmonary hypertension due to vascular
remodeling and hypoxemia, which can worsen the
progression of ILD and contribute to right-sided heart
failure.

What is the role of lung
transplantation in end-
stage ILD? 7

Lung transplantation is an option for patients with end-
stage ILD, particularly IPF, when medical therapies are no
longer effective, and the patient has severe hypoxemia or
pulmonary hypertension.
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# Question @ Answer
Long-term management of ILD involves:
< Slowing disease progression using antifibrotic

What are the long-term medications.
40| goals for managing ILD? |4 Managing symptoms with oxygen therapy, pulmonary
@ rehab, and corticosteroids (if indicated).

<€ Monitoring for complications like pulmonary
hypertension and cor pulmonale.

Clinical features of interstitial lung disease

* Sarcoidosis, amyloidosis, alveolar proteinosis

Vasculitis (eg, granulomatosis with polyangiitis)

* Infections (eg, fungal, tuberculosis, viral pneumonia)

* Occupational & environmental agents (eg, silicosis,
hypersensitivity pneumonitis)

* Connective tissue disease (eg, systemic lupus erythematous,
scleroderma)

* Idiopathic pulmonary fibrosis, interstitial pneumonia

* Cryptogenic organizing pneumonia

Common
etiologies

* Progressive exertional dyspnea or persistent dry cough
* Pulmonary findings due to other underlying conditions (eg,
Clinical silicosis, connective tissue disease)
presentation * >50% of patients with significant smoking history
* Lung examination with fine crackles during mid-late inspiration,
possible digital clubbing

* Chest x-ray can show reticular or nodular opacities

* High-resolution chest computed tomography usually shows
fibrosis, honeycombing, or traction bronchiectasis

Laboratory/ * Pulmonary function tests: Normal or {FEV1/FVC ratio, $DLCO,
Imaging $TLC, $RV*

* Resting arterial blood gas can be normal or show mild hypoxemia

* Exertion usually causes significant hypoxemia due to V/Q
mismatch

*FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity;
DLCO, diffusion lung capacity of carbon monoxide; TLC, total lung capacity;
RV, residual volume.
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Question Q

Answer

What is sarcoidosis? ¢

Sarcoidosis is a systemic inflammatory disease characterized
by the formation of noncaseating granulomas in various
organs, most commonly the lungs, lymph nodes, eyes, and
skin.

What is the
pathophysiology of
sarcoidosis?

Sarcoidosis is caused by an exaggerated immune response
leading to the formation of granulomas. These granulomas are
typically noncaseating and result from the activation of T-
helper cells in response to an unidentified antigen.

What are the most
common organs affected

by sarcoidosis? @

The most commonly affected organs are:

< Lungs (most common).

< Lymph nodes (especially hilar lymphadenopathy).
< Eyes (uveitis).

¢ Skin (erythema nodosum).

What are the classic
symptoms of sarcoidosis?

Symptoms include:

@ Fatigue.

< Cough.

<© Dyspnea.

¢ Painless lymphadenopathy (most commonly bilateral
hilar).

¢ Skin lesions (e.g., erythema nodosum, lupus pernio).
@ Uveitis (inflammation of the eye).

How is sarcoidosis
diagnosed? (.

Diagnosis is based on:

¢ Clinical presentation (e.g., bilateral hilar
lymphadenopathy, pulmonary symptoms).

¢ Chest X-ray (used to assess staging of lung involvement).
< Biopsy (demonstrates noncaseating granulomas).

< Blood tests (elevated ACE levels, hypercalcemia).

What are the stages of
sarcoidosis on chest X-

ray?

The stages are:

< Stage 1: Bilateral hilar lymphadenopathy (no lung
involvement).

< Stage 2: Bilateral hilar lymphadenopathy with lung
infiltrates.

¢ Stage 3: Lung infiltrates without hilar lymphadenopathy.
< Stage 4: Pulmonary fibrosis and scarring.

What is the role of serum
ACE levels in diagnosing

sarcoidosis? &

ACE (Angiotensin-converting enzyme) levels are often
elevated in sarcoidosis, but they are not diagnostic alone.

75




PULMONOLOGY CHEATCODE FLASHCARDS [

BY: DR. HASHEM KHDOUR, MD

#

(o)

10

11

12

14

Question @

Answer

Elevated ACE levels may indicate active granulomatous
inflammation but can also be raised in other conditions.

What is erythema
nodosum? @

Erythema nodosum is a skin lesion seen in sarcoidosis,
characterized by painful red nodules on the shins. It is
associated with a good prognosis in sarcoidosis and often
indicates the acute phase of the disease.

What is the prognosis for
sarcoidosis? [l

The prognosis varies:

< Many cases resolve spontaneously without treatment.
< Some patients may develop chronic disease with
progressive lung fibrosis.

< Sarcoidosis can cause organ failure in severe cases,
particularly in the lungs and heart.

What are common
complications of

sarcoidosis? A\

Complications include:

< Pulmonary fibrosis (in severe cases).

<@ Heart involvement (arrhythmias, heart failure).

¢ Uveitis (can lead to vision loss).

<9 Hypercalcemia (due to increased 1,25-dihydroxyvitamin D
production).

¢ Liver involvement (hepatomegaly, cirrhosis).

How is sarcoidosis
treated? @

Treatment may include:

¢ Corticosteroids (first-line treatment for reducing
inflammation and granuloma formation).

< Immunosuppressive drugs (e.g., methotrexate,
azathioprine) for refractory cases.

< NSAIDs (for symptomatic relief of pain).

What are the features of
cardiac sarcoidosis? Q@

Cardiac sarcoidosis can cause:
@ Arrhythmias (e.g., heart block, atrial fibrillation).

< Heart failure due to restrictive cardiomyopathy or
conduction abnormalities.

<€ Sudden cardiac death in severe cases.

How is uveitis related to
sarcoidosis? ®

Uveitis is an inflammatory condition of the eye that is
commonly associated with sarcoidosis. It may cause:

@ Red eye, pain, blurred vision.

¢ It can lead to glaucoma, cataracts, or vision loss if
untreated.

What are the common
pulmonary findings in
sarcoidosis? [

Pulmonary findings include:

< Bilateral hilar lymphadenopathy.

¢ Pulmonary infiltrates (especially in stages 2-3).

< Restrictive lung disease (due to fibrosis in advanced
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E Question @ Answer
stages).
H ¢ Cough and dyspnea.
What are the The hallmark of sarcoidosis is the presence of noncaseating

granulomas in affected tissues, with the central area
containing epithelioid histiocytes and Langhans giant cells,
surrounded by a rim of lymphocytes.

Monitoring involves:

< Clinical evaluation for symptoms and signs of organ
involvement.

<© Pulmonary function tests (PFTs) to assess lung function.
¢ Chest X-ray to track the progression of lung disease.
¢ Serum ACE levels (can be used as an indicator of disease

15|/histopathological features
of sarcoidosis? AL

How is sarcoidosis

16 . . —
monitored over time?

] activity).
Imaging, particularly chest X-ray and CT scans, is used to
i assess:
17 Yr\rlggfrzz tizes;cilceo?;osis? ¢ Lung involvement (hilar lymphadenopathy, infiltrates).
= < Pulmonary fibrosis in later stages.

¢ Cardiac involvement (e.g., MRI for suspected heart
sarcoidosis).

Diagnostic criteria include:

What are the diagnostic < Clinical signs (e.g., bilateral hilar lymphadenopathy,

18|(criteria for sarcoidosis? resplrfitory symptor_ns). .
B < Histological evidence of noncaseating granulomas.

< Exclusion of other diseases with similar features (e.g.,
infections, malignancy).

Genetic factors that may contribute to sarcoidosis include:

< HLA-DRBL gene.

< Some studies suggest an increased risk in individuals with a
family history of sarcoidosis.

Differential diagnoses include:

<& Tuberculosis (especially in endemic areas).

< Lymphoma (e.g., Hodgkin's lymphoma).

@ Infections (e.g., fungal infections, bacterial infections).

¢ Other granulomatous diseases (e.g., berylliosis,
hypersensitivity pneumonitis).

What are the genetic
19||factors involved in

sarcoidosis? &

What are the main
20| differential diagnoses for

sarcoidosis? Q
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Ef MCQ Case Scenario Questions:

Case Scenario

Difficulty Question Options Answer Explanation
A 65-year-old man
presents with
progressive
exertional dyspnea ||A) COPD B) Asbestosis is an
and a dry cough. He |[Idiopathic occupational lung
has no smoking pulmonary . disease associated

w0 history but worked in |[fibrosis C) C) Asbestosis with shipyard,
a shipyard for many ||Asbestosis D) construction, and
years. Crackles are  ||Sarcoidosis insulation work.
heard on auscultation.
What is the most
likely diagnosis?
A 55-year-old male
presents with
progressive dyspnea i
and a dry cough. A) Chest X-ray PFTS are essential
in ILD to assess
Chest CT shows B) Pulmonary .
. . B) Pulmonary |restrictive lung
% bilateral ground- function test C) . .

. function test disease (| TLC, |

glass opacities and  |[Bronchoscopy

) S . DLCO, normal/{
reticular infiltrates. ||D) Lung biopsy FEV1/FVC)
What is the most '
appropriate initial
diagnostic test?
A 60-year-old woman ILD is a common
presents with chronic A) Sarcoidosis pulmonary
dyspnea and dry . complication of

B) Rheumatoid .
cough. She has a ; . . |[rheumatoid
; lung disease C) |B) Rheumatoid o
9% history of : arthritis,

. COPD D) lung disease . .
rheumatoid Pulmonar presenting with
arthritis. What is the nary fibrosis and

. embolism -~

most likely cause of restrictive lung
her lung disease? changes.
A 45-year-old woman ||A) Idiopathic Sarcoidosis
presents with pulmonary commonly
persistent dry fibrosis B) presents with

% 9% 9% cough, dyspnea, and ||Sarcoidosis C)  ||B) Sarcoidosis ||bilateral hilar
erythema nodosum. |[Hypersensitivity lymphadenopathy

Chest X-ray shows
bilateral hilar

pneumonitis D)
Tuberculosis

and systemic
symptoms such as
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ep Case Scenario . .
Difficulty Question Options Answer Explanation
lymphadenopathy. erythema
What is the most nodosum.
likely diagnosis?
A 50-year-old male
presents with
dyspnea, dry cough, ||A) Bird exposure is a
and digital clubbing. ||[Hypersensitivity risk factor for
He has a history of  ||pneumonitis B) A) hypersensitivity
chronic exposure to |COPD C) ... .. {[pneumonitis,
W bird droppings. Idiopathic Hypersen_s[tlvny which causes an
Chest CT reveals pulmonary pneumonitis inflammatory
mosaic attenuation |[fibrosis D) reaction in the
and ground-glass Tuberculosis lungs.
opacities. What is the
most likely diagnosis?
A 55-year-old male
presents with
progressive dyspnea, . IPF is
dry cough, and A) Sqrcmdqsw characterized by
> B) Idiopathic :
velcro-like crackles | diopathi progressive
on auscultation. ]E).u monary B)II lopathic fibrosis,
W W W High-resolution CT |b|r05|s C) ?lé monary honeycombing on
shows Pulmonary 1DTosIs CT, and velcro
. edema D) '
honeycombing and e crackles on
. . ||Silicosis )
subpleural fibrosis. auscultation.
What is the most
likely diagnosis?
A 52-year-old coal Silicosis is
miner presents with A) Silicosis B) assouat_ed with
progressive dyspnea ; occupational
and dry cough. Chest Asbestosw_(_:)_ e exposure to silica
ypersensitivity ilicosis o
X-ray reveals ubper H - A) Sl dust (mining
lobe nodular ggﬁggggg;itf D) sandblasting)’ and
opacities. What is the causes upper lobe
most likely diagnosis? fibrosis.
A 65-year-old man  (|A) Pulmonary
with idiopathic hypertension B) |B) Acute Patients with ILD,
pulmonary fibrosis |Acute respiratory |[respiratory especially IPF, are
% 9% 5 57 So¢|lpresents with distress distress at risk of acute
worsening dyspnea  ||syndrome syndrome exacerbations
and acute hypoxia. ||(ARDS) C) (ARDS) leading to ARDS.
Chest X-ray reveals | COPD
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ce Case Scenario . .
Difficulty Question Options Answer Explanation
diffuse bilateral exacerbation D)
infiltrates. What is  ||Pneumothorax
the most likely
complication?
A 58-year-old male
w!th ILD presents A) Pulmonary
with exertional . i .
hypertension B) Chronic hypoxia
dyspnea and loud P2 )
Cor pulmonale in ILD can lead to
heart sound, C) Left B) Cor pulmonary
PRASARASA Echocar_dlogram ventricular pulmonale hypertension and
shows right : ; .

. failure D) Acute right heart failure
ventricular respirator (cor pulmonale)
hypertrophy. What £ 5P y P '
. ) ailure
is the most likely
complication?
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|| Educational stories:

Story 1: The Dry Cough That Wouldn’t Go Away

Mr. Anderson, a 68-year-old retired construction worker, presents with a persistent dry
cough and progressive shortness of breath over the past year. He denies smoking but reports
long-term exposure to asbestos during his career. On examination, he has bilateral fine
inspiratory crackles and clubbing of the fingers. A high-resolution CT (HRCT) of the chest
reveals pleural plagues and interstitial fibrosis. A pulmonary function test (PFT) shows a
restrictive pattern with reduced diffusion capacity (DLCO). He is diagnosed with asbestosis.

« Key Points:
o Asbestosis is associated with occupational exposure (construction,
shipbuilding).
o Clubbing, fine inspiratory crackles, and progressive dyspnea are classic
features.
HRCT is key for diagnosis, showing pleural plaques and fibrosis.
PFTs show a restrictive pattern with low DLCO.
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Story 2: The Farmer’s Lung — Hypersensitivity Pneumonitis

Mr. Collins, a 55-year-old farmer, presents with episodic cough, fever, and dyspnea that
worsens after working in his barn. His symptoms improve when he stays away for a few days.
On examination, he has bilateral inspiratory crackles but no clubbing. HRCT reveals ground-
glass opacities and centrilobular nodules. A bronchoalveolar lavage (BAL) shows increased
lymphocytes. He is diagnosed with hypersensitivity pneumonitis and is advised to avoid
exposure to moldy hay and consider corticosteroids.

« Key Points:
o Hypersensitivity pneumonitis (HP) is caused by repeated antigen exposure
(e.g., mold, bird droppings).
Symptoms occur hours after exposure and improve when avoiding the trigger.
HRCT shows ground-glass opacities and centrilobular nodules.
BAL shows increased lymphocytes.
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Story 3: The Progressive Fibrosis — Idiopathic Pulmonary Fibrosis (IPF)

Mrs. Wilson, a 72-year-old woman, presents with gradual worsening of dyspnea and a non-
productive cough. She has no history of smoking or occupational exposure. Examination
reveals bilateral ""velcro-like™ inspiratory crackles and digital clubbing. HRCT shows
honeycombing and subpleural fibrosis. Pulmonary function tests reveal a restrictive pattern
with reduced DLCO. She is diagnosed with idiopathic pulmonary fibrosis (IPF) and started
on antifibrotic therapy (pirfenidone/nintedanib).

« Key Points:

IPF presents with progressive dyspnea, non-productive cough, and clubbing.
Velcro crackles are a key finding on auscultation.

HRCT shows honeycombing and subpleural fibrosis.

Treatment: Antifibrotics (pirfenidone/nintedanib) slow progression.

o O O O
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Story 4: The Rheumatologic Connection — ILD in Systemic Sclerosis

Ms. Patel, a 45-year-old woman with systemic sclerosis, presents with increasing
breathlessness over the past six months. She has tight skin on her hands and face, and
Raynaud’s phenomenon. Auscultation reveals bibasilar fine crackles. HRCT shows ground-
glass opacities and fibrosis in the lower lung zones. PFTs confirm a restrictive pattern. She
is diagnosed with systemic sclerosis-associated ILD and started on mycophenolate mofetil.

« Key Points:
o Systemic sclerosis commonly affects the lungs (especially diffuse cutaneous
type).
o ILD in systemic sclerosis is seen as ground-glass opacities and fibrosis on
HRCT.
PFTs confirm a restrictive pattern.
Mycophenolate mofetil and cyclophosphamide are used for treatment.
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Story 5: The Drug-Induced ILD — A Side Effect to Watch

Mr. Lewis, a 67-year-old man with prostate cancer, presents with worsening shortness of
breath. He was started on amiodarone six months ago for atrial fibrillation. Examination
reveals bilateral inspiratory crackles. HRCT shows diffuse interstitial infiltrates with
honeycombing. His amiodarone is discontinued, and he is treated with steroids.

« Key Points:
o Drugs causing ILD: Amiodarone, methotrexate, bleomycin, nitrofurantoin.
o Symptoms include progressive dyspnea and dry cough.
o HRCT shows diffuse interstitial infiltrates.
o Management: Stop the offending drug, consider steroids.
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Story 6: The Silica Exposure — Occupational ILD

Mr. Jackson, a 50-year-old miner, presents with progressive dyspnea and a dry cough. He has
a history of silica exposure. A chest X-ray reveals upper lobe nodular opacities and ""egg-
shell'* calcifications of hilar lymph nodes. HRCT confirms silicosis. He is advised to avoid

further exposure and started on supportive therapy.

« Key Points:
o Silicosis occurs due to chronic silica exposure (mining, sandblasting).

o HRCT: Upper lobe fibrosis, egg-shell calcifications.
o Management: Avoid exposure, supportive care.
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Story 7: The Bird Keeper’s Lung — Chronic Hypersensitivity Pneumonitis

Mrs. Johnson, a 60-year-old woman, presents with chronic cough and dyspnea. She has raised
exotic birds for years. HRCT shows mosaic attenuation and centrilobular nodules. Serum
precipitins confirm bird fancier’s lung. She is advised to remove the birds and started on

corticosteroids.

o Key Points:
o Bird fancier’s lung is a type of hypersensitivity pneumonitis.
o HRCT: Mosaic attenuation, centrilobular nodules.
o Management: Antigen avoidance, corticosteroids.
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Story 8: The Post-COVID Fibrosis

Mr. Taylor, a 52-year-old man, had severe COVID-19 requiring ICU admission. He presents
six months later with persistent dyspnea. HRCT reveals fibrotic changes in the lower lobes.
He is diagnosed with post-COVID ILD and started on pulmonary rehabilitation.

« Key Points:
o Post-COVID fibrosis presents with persistent dyspnea after infection.
o HRCT: Fibrotic changes in lower lobes.
o Management: Pulmonary rehab, supportive care.
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Story 9: The Autoimmune Connection — Sarcoidosis

Sarcoidosis

Eye
-dry eyes
- blurry vision

T Lymph nodes
- enlarged
J —— Lungs

- hacking cough
- cough up blood

Heart
- complications

Liver

and spleen

- enlargement
Skin
- rashes

Joints

- lupus pernio
- erythema nodosum - pain
- skin lesions on back - arthritis

- subcutaneous nodules - swelling of the knees

Ms. Green, a 34-year-old African American woman, presents with hilar lymphadenopathy,
cough, and skin lesions. A chest X-ray shows bilateral hilar lymphadenopathy. A
bronchoscopy with biopsy reveals non-caseating granulomas, confirming sarcoidosis. She is
started on oral corticosteroids.

« Key Points:

Sarcoidosis: Bilateral hilar lymphadenopathy, granulomas.
HRCT: Perilymphatic nodules.

Diagnosis: Biopsy with non-caseating granulomas.
Treatment: Corticosteroids.

o O O O
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Question @

Answer

What is pulmonary
hypertension (PH)? [

Pulmonary hypertension is defined as a mean pulmonary
artery pressure (mPAP) > 20 mmHg at rest, measured by
right heart catheterization. It can lead to right heart
failure if untreated.

What are the major
classifications of pulmonary

hypertension?

The WHO classification divides PH into five groups:
Group 1: Pulmonary arterial hypertension (PAH).

Group 2: PH due to left heart disease.

Group 3: PH due to lung disease or hypoxia.

Group 4: Chronic thromboembolic pulmonary hypertension
(CTEPH).

Group 5: PH with unclear or multifactorial mechanisms.

What is the most common
cause of pulmonary

hypertension? |

Left heart disease (Group 2 PH) is the most common
cause, including heart failure with preserved or reduced
ejection fraction (HFpEF, HFrEF), valvular disease, and
congenital heart disease.

What are the risk factors for
pulmonary arterial

hypertension (PAH)? A

Risk factors include:

¢ Idiopathic (most common).

< Heritable (BMPR2 mutation).

¢ Connective tissue diseases (e.g., scleroderma).

¢ Congenital heart disease (e.g., Eisenmenger
syndrome).

© HIV infection.
¢ Portal hypertension.

< Drugs (e.g., appetite suppressants, cocaine,
amphetamines).

What is the pathophysiology
of pulmonary arterial

hypertension (PAH)? AL

PAH results from vasoconstriction, vascular remodeling,
and thrombosis in the pulmonary arteries due to
endothelial dysfunction. This leads to increased
pulmonary vascular resistance (PVR), right ventricular
hypertrophy (RVH), and eventual right heart failure.
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Question @

Answer

What is the role of BMPR2
mutation in PAH? &

The BMPR2 gene mutation leads to uncontrolled smooth
muscle proliferation, causing vascular remodeling and
narrowing of pulmonary arteries, leading to increased
pulmonary vascular resistance.

What are the common
symptoms of pulmonary

hypertension?

Symptoms include:

<© Dyspnea on exertion (most common).
¢ Fatigue.

<@ Chest pain.

< Syncope (due to reduced cardiac output).

< Right heart failure symptoms (e.g., peripheral edema,
hepatomegaly, ascites).

What are the signs of
pulmonary hypertension on

physical examination? @g

Cardiac signs:
¢ Loud P2 (accentuated pulmonary component of S2).
< Right ventricular heave (due to RV hypertrophy).

<@ Tricuspid regurgitation murmur.
Signs of right heart failure:

< Jugular venous distension (JVD).
< Hepatomegaly, ascites.
@ Peripheral edema.

What is the gold standard
test for diagnosing

pulmonary hypertension? €2

Right heart catheterization is the gold standard for
diagnosing PH and measuring mean pulmonary artery
pressure (mPAP > 20 mmHg).

What are the ECG findings

ECG findings may include:
<@ Right axis deviation.

in PH? @

in pulmonary hypertension? || Right ventricular hypertrophy (RVH).
< Right atrial enlargement (P pulmonale).
< R/Sratio > 1 in V1 (suggests RV strain).
Echocardiogram may show:
What are the ¢ Elevated right ventricular systolic pressure (RVSP).
echocardiographic findings ||€ Right ventricular hypertrophy (RVH).

<@ Right atrial enlargement.
@ Tricuspid regurgitation.

How does a chest X-ray
appear in pulmonary

hypertension? &3

Chest X-ray findings may include:

< Enlarged pulmonary arteries.

< Right ventricular enlargement.

¢ Peripheral pruning of pulmonary vessels.

What is the first-line medical

therapy for pulmonary

First-line treatments include:

¢ Endothelin receptor antagonists (e.g., bosentan,

91




PULMONOLOGY CHEATCODE FLASHCARDS [

17

BY: DR. HASHEM KHDOUR, MD

Question @

Answer

arterial hypertension (PAH)?

?

ambrisentan).

¢ Phosphodiesterase-5 inhibitors (PDE-5i) (e.g.,
sildenafil, tadalafil).

< Prostacyclin analogs (e.g., epoprostenol, iloprost).

What are the treatment
options for Group 2 PH (due

to left heart disease)? @

Treat the underlying heart disease:

< Diuretics for volume overload.

¢ ACE inhibitors, beta-blockers for heart failure.
<@ Valve repair/replacement for valvular disease.

What is the treatment for
Group 3 PH (due to lung
disease/hypoxia)? [

¢ Oxygen therapy (improves survival in COPD patients).
<€ Bronchodilators (for COPD or asthma).
¢ Treat underlying lung disease.

How is chronic
thromboembolic pulmonary
hypertension (Group 4 PH)

treated? @

< Anticoagulation (lifelong).
¢ Pulmonary endarterectomy (definitive treatment).
<@ Riociguat (for inoperable cases).

What is the prognosis of
pulmonary hypertension? 1]

Prognosis depends on the underlying cause:

< ldiopathic PAH: Poor prognosis without treatment.
< Group 2 PH (left heart disease): Dependent on heart
failure management.

< Group 3 PH (lung disease): Worse with advanced lung
fibrosis.

¢ CTEPH (Group 4 PH): Potentially curable with
surgery.

What are the common
complications of pulmonary

hypertension? A\

< Right heart failure (cor pulmonale).

@ Arrhythmias (atrial fibrillation, right bundle branch
block).

<€ Sudden cardiac death.

What is the role of lung
transplantation in PH? [

Lung transplantation is considered in end-stage PAH or
severe cases not responding to medical therapy.
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Clinical features of pulmonary hypertension

« Pulmonary arterial hypertension (WHO group 1)

» Due to left-sided heart disease (group 2)
Classification |« Due to chronic lung disease (eg, COPD, ILD) (group 3)
» Due to chronic thromboembolic disease (group 4)

» Due to other causes (eg, sarcoidosis) (group 5)

» Dyspnea, fatigue/weakness
Symptoms « Exertional angina, syncope
« Abdominal distension/pain

« Left parasternal lift, right ventricular heave

» Loud P2, right-sided S3

« Pansystolic murmur of tricuspid regurgitation

» JVD, ascites, peripheral edema, hepatomegaly

Signs

COPD = chronic obstructive pulmonary disease; ILD = interstitial lung disease; JVD = jugular venous
distension; WHO = World Health Organization.

Question ‘@ Answer

Cor pulmonale is right ventricular hypertrophy (RVH)
1 [[What is Cor Pulmonale? [1 |land right heart failure due to pulmonary hypertension
(PH) caused by chronic lung disease or hypoxia. The
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Answer

primary issue is increased pulmonary vascular resistance
(PVR) leading to right heart dysfunction.

What is the most common
cause of cor pulmonale? A\

Chronic obstructive pulmonary disease (COPD) is the
most common cause. Other causes include interstitial lung
disease (ILD), pulmonary embolism, obstructive sleep
apnea (OSA), and pulmonary fibrosis.

How does pulmonary
hypertension lead to cor

pulmonale? 4l

Chronic lung disease and hypoxia — Pulmonary
vasoconstriction — Increased pulmonary vascular
resistance (PVR) — Right ventricular hypertrophy (RVH)
— Right ventricular failure.

What are other lung
diseases that can cause cor
pulmonale? [J

< Chronic obstructive pulmonary disease (COPD).
< Pulmonary embolism (PE).

<@ Interstitial lung disease (ILD).

¢ Obstructive sleep apnea (OSA).

@ Cystic fibrosis (CF).

< High altitude pulmonary hypertension.

What are the major
symptoms of cor

pulmonale?

< Progressive dyspnea (most common).

@ Fatigue, weakness.

< Exertional syncope (due to reduced cardiac output).

¢ Exertional angina (due to right ventricular ischemia).

< Edema, ascites, hepatomegaly (right heart failure signs).

What are the physical exam
findings in cor pulmonale?

L))

Cardiac Signs:

¢ Loud P2 (accentuated pulmonary valve closure).
< Right ventricular heave (due to RV hypertrophy).
< Tricuspid regurgitation murmur.

Right Heart Failure Signs:

< Jugular venous distension (JVD).

< Hepatomegaly, ascites.

<@ Peripheral pitting edema.

What ECG findings are
seen in cor pulmonale?

< Right axis deviation.
<@ Right ventricular hypertrophy (RVH).

<€ Right atrial enlargement (P pulmonale, peaked P
waves in 11, 111, aVF).

< Right bundle branch block (RBBB).

What are the
echocardiographic findings
in cor pulmonale? @

< Right ventricular hypertrophy (RVH).
<9 Right atrial enlargement.
¢ Tricuspid regurgitation.

¢ Elevated right ventricular systolic pressure (RVSP).
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Answer

What does a chest X-ray
show in cor pulmonale? 3

< Enlarged pulmonary arteries.
< Right ventricular enlargement.

@ Clear lung fields (unless an underlying lung disease
like ILD is present).

What is the gold standard
test for diagnosing cor

pulmonale? €2

Right heart catheterization (confirms elevated pulmonary
artery pressure).

What is the role of
pulmonary function tests
(PFTs) in cor pulmonale?

m

PFTs help identify the underlying lung disease:
¢ COPD: Obstructive pattern (low FEV1/FVC).
¢ ILD: Restrictive pattern (low TLC, low FVC).
¢ OSA: Normal PFTs but evidence of hypoxia.

What are the arterial blood
gas (ABG) findings in cor
pulmonale? @

< Hypoxemia (| Pa0).

< Hypercapnia (1 PaCO., especially in COPD-related
cor pulmonale).

¢ Respiratory acidosis.

How is acute cor pulmonale
different from chronic cor

pulmonale? $¢

¢ Acute cor pulmonale: Sudden RV failure due to massive
pulmonary embolism.

¢ Chronic cor pulmonale: Progressive RV dysfunction due
to long-standing lung disease.

What is the main treatment
for cor pulmonale? @

@ Treat the underlying lung disease (e.g., COPD, ILD,
OSA).

@ Supplemental oxygen (if hypoxic).

@ Diuretics (for volume overload but cautiously).

€ Pulmonary vasodilators (if pulmonary arterial
hypertension is present).

When is long-term oxygen
therapy (LTOT) indicated
in cor pulmonale? [

Indications for LTOT:
@ Resting Pa0: <55 mmHg or SpO: < 88%.

< Pa0: <59 mmHg with evidence of cor pulmonale or
polycythemia (Hct >55%0).

Which medications should
be avoided in cor

pulmonale? ©

@ Beta-blockers (can worsen pulmonary function).
@ Vasodilators (e.g., nitrates, CCBs) (unless PH-specific).

@ Excessive diuresis (can lead to volume depletion and
worsen cardiac output).

What is the prognosis of cor
pulmonale? [,

Prognosis depends on the underlying lung disease:

¢ COPD-related cor pulmonale: 2-year survival ~50% if
PaO: <55 mmHg.

< Pulmonary hypertension (PAH) related cor

pulmonale: Worse prognosis without treatment.
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E Question @ Answer

< Right heart failure (leading cause of death).
What are the complications || € Arrhythmias (atrial fibrillation, RBBB).

of cor pulmonale? A\ < Hepatic congestion (nutmeg liver, cirrhosis).
] <€ Recurrent pulmonary infections (in COPD patients).
What is the role of lung Lung transplantation is an option for end-stage cor
19|[transplantation in cor pulmonale due to severe COPD, ILD, or pulmonary
__|lpulmonale? [J hypertension.
Lung disease
Inflammation | Arterial stiffness
Hypoxia » Vascular remodeling » Pulmonary hypertension - RV hypertrophy » RV failure
Fibrosis Endothelial dysfunction |

Parenchymal loss Cor pulmonale
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Cor pulmonale

+ Right-sided heart failure due to primary pulmonary

Pathophysiology| disorder
« Absence of left-sided heart disease

« Parenchymal disease/chronic hypoxia
o COPD (most common)
Common s Cystic fibrosis
etiologies o Interstitial lung disease
o Obstructive sleep apnea
« Pulmonary vascular disease: pulmonary embolism

« Dyspnea & fatigue on exertion
Symptoms o Exertional angina (due to | cardiac demand)
« Exertional syncope (due to 1 cardiac output)

« Jugular venous distension

» Peripheral edema

Examination |« Palpable RV heave, loud P2, tricuspid regurgitation
murmur

« Hepatomegaly with pulsatile liver

» Electrocardiography
o Incomplete/complete right bundle branch block
o Right axis deviation, RV hypertrophy, RA enlargement

» Echocardiography
D:ﬂm o Pulmonary hypertension, RV dilation/dysfunction,
tricuspid regurgitation

» Catheterization (gold standard)
o Elevated filling pressures, decreased cardiac output,
pulmonary hypertension
COPD = chronic obstructive pulmonary disease; RA = right atrial; RV = right
ventricular.

97



PULMONOLOGY CHEATCODE FLASHCARDS (%

BY: DR. HASHEM KHDOUR, MD

Ef MCQ Case Scenario Questions:

| Difficulty | Case Scenario Question|| Options |  Answer | Explanation |
Systemic
A 55-year-old woman sclerosis is a
with a history of systemic|/A) COPD B) known cause of
sclerosis presents with  |[Pulmonary pulmonary
progressive exertional |hypertension C) B) Pulmonar arterial
% dyspnea and fatigue. Left heart hvDertensi y hypertension
Physical exam reveals a |[failure D) ypertension (PAH),
loud P2 heart sound. Pulmonary characterized
What is the most likely  |lembolism by exertional
diagnosis? dyspnea and a
loud P2.
A 40-year-old male with
untreated congenital Long-standing
heart disease (ASD) left-to-right
presents with worsening shunting (e.g.,
dyspnea, cyanosis, and ||A) Eisenmenger ASD) can lead
clubbing. syndrome B) to pulmonary
o o oo Echocardiography shows ||COPD C) A) Eisenmenger |lvascular
right ventricular Aortic stenosis |syndrome remodeling,
hypertrophy and D) Cor causing
increased pulmonary  |pulmonale reversal of the
artery pressure. What is shunt
the most likely (Eisenmenger
explanation for his syndrome).
symptoms?
A 65-year-old male with A) Pylmonary CTEPH results
. . arterial .
a history of chronic h . from chronic,
; ypertension
thromboembolism unresolved
. (PAH) B) .
presents with dyspnea on Chronic B) Chronic pulmonary
exertion and peripheral thromboembolic thromboembolic lemboli, leading
% 9% 9% ¥ S¢lledema. Right heart | pulmonary to increased
catheterization shows a Eu monary hypertension pulmonary
ypertension
mean pulmonary artery (CTEPH) C) (CTEPH) vascular
pressure of 30 mmHg. L eft heart resistance and
What is the most likely failure D) pulmonary
underlying cause? COPD hypertension.
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Educational stories:

Story 1: The Young Woman with Unexplained Dyspnea

-

Emily, a 27-year-old previously healthy woman, presents with progressive shortness of
breath over the past year. She now struggles with climbing stairs and has occasional dizziness.
She denies smoking, drug use, or occupational exposures. On examination, she has a loud P2
heart sound, a right ventricular heave, and mild peripheral edema. An echocardiogram
shows right ventricular hypertrophy and elevated pulmonary artery pressure. Right heart
catheterization (RHC) confirms elevated mean pulmonary artery pressure (mPAP) > 25
mmHg at rest, consistent with idiopathic pulmonary arterial hypertension (PAH). She is
started on a phosphodiesterase-5 inhibitor (sildenafil) and referred for specialist evaluation.

o Key Points:
o ldiopathic PAH occurs in young women with progressive dyspnea, fatigue,

and syncope.
o Auscultation: Loud P2, right ventricular heave, tricuspid regurgitation

murmur.
o Diagnosis: Echocardiogram (RV hypertrophy, elevated PAP) — RHC (gold

standard, mPAP > 25 mmHg at rest).
o Treatment: Phosphodiesterase-5 inhibitors (sildenafil), endothelin receptor

antagonists (bosentan), prostacyclin analogs (epoprostenol).

99



PULMONOLOGY CHEATCODE FLASHCARDS [ BY: DR. HASHEM KHDOUR, MD

Story 2: The Patient with Chronic Hypoxia

Mr. Rodriguez, a 68-year-old retired factory worker, presents with worsening breathlessness
over the past two years. He has a 30-pack-year smoking history and was diagnosed with
chronic obstructive pulmonary disease (COPD) five years ago. Recently, he has developed
lower extremity swelling and fatigue. On examination, he has barrel chest, decreased breath
sounds, and a loud P2 heart sound. Echocardiography shows right ventricular dilation and
pulmonary hypertension. Right heart catheterization confirms Group 3 pulmonary
hypertension due to COPD. He is started on long-term oxygen therapy and diuretics for
symptom relief.

« Key Points:
o COPD-associated pulmonary hypertension (Group 3 PH) results from chronic
hypoxia-induced vasoconstriction.
Symptoms: Exertional dyspnea, peripheral edema, right heart failure signs.
Echocardiography: Right ventricular dysfunction, elevated PAP.
Management: Treat underlying lung disease, oxygen therapy (if PaO: <55
mmHg), diuretics for volume overload.
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Story 3: The Silent Progression (CTEPH)

Mrs. Thompson, a 55-year-old woman, presents with progressive exertional dyspnea and
fatigue over the past year. She recalls having a deep vein thrombosis (DVT) and a pulmonary
embolism (PE) two years ago, for which she completed 6 months of anticoagulation. On
examination, she has a loud P2, right ventricular heave, and mild peripheral edema. V/Q
scan reveals persistent perfusion defects, and right heart catheterization (RHC) confirms
chronic thromboembolic pulmonary hypertension (CTEPH). She is referred for pulmonary
thromboendarterectomy (PTE) and started on lifelong anticoagulation.

« Key Points:

o CTEPH (Group 4 PH) occurs months to years after a PE due to chronic
thrombus formation.
Symptoms: Progressive dyspnea, fatigue, right heart failure signs.
Diagnosis: V/Q scan (persistent mismatched perfusion defects) — RHC
(mPAP > 25 mmHg at rest).

o Treatment: Pulmonary thromboendarterectomy (curative if operable),
riociguat (if inoperable), lifelong anticoagulation.
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> Flashcards:

#

N

Question @

Answer

What is Deep Vein
Thrombosis (DVT)? §

DVT is the formation of a blood clot (thrombus) in a deep
vein, most commonly in the lower extremities (legs), leading to
venous obstruction and inflammation. It can cause
complications like pulmonary embolism (PE).

Which veins are
commonly affected in

DVT? @

@ Proximal veins (higher risk of PE): Popliteal, femoral, iliac
veins.

@ Distal veins (less risk of PE): Calf veins (posterior tibial,
peroneal).

What is Pulmonary
Embolism (PE)? [J

PE is a life-threatening blockage of a pulmonary artery or its
branches by a thrombus that has embolized from a distant site,
most commonly from a DVT in the lower extremities.

How are DVT and PE
related?

DVT and PE are both part of venous thromboembolism
(VTE). A DVT can dislodge and travel to the lungs, causing a
PE. PE is the most severe complication of DVT.

‘What is the Virchow’s
Triad, and how does it
relate to DVT and PE?

A

Virchow’s Triad describes the three major risk factors for
thrombosis:

¢ Endothelial injury (surgery, trauma, inflammation).
< Venous stasis (immobility, prolonged travel, hospitalization).

¢ Hypercoagulability (cancer, pregnancy, Factor V Leiden,
antiphospholipid syndrome).

What are common risk

8

factors for DVT and PE?

@ Surgery (especially orthopedic, pelvic, abdominal).
@ Prolonged immobilization (bedridden, long flights,
stroke).

@ Pregnancy and postpartum period.

@ Cancer (especially pancreatic, ovarian, lung cancer,
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Question Q

Answer

lymphoma).

@ Inherited thrombophilias (Factor V Leiden, Prothrombin
mutation, Protein C/S deficiency, Antithrombin 111
deficiency).

€ Hormonal therapy (oral contraceptives, estrogen,
tamoxifen, raloxifene).

@ Obesity, smoking, varicose veins.

How is DVT classified
based on location?

< Proximal DVT (above the knee) — Higher risk of PE.
< Distal DVT (below the knee) — Lower risk of PE.

How is PE classified
based on severity?

€ Massive PE — Hemodynamically unstable, shock, high
mortality.

€ Submassive PE — Right ventricular strain but stable BP.

@ Low-risk PE — No hemodynamic compromise, normal RV
function.

What are the common
sources of emboli in PE?

@ DVT in the legs (most common).

@ Upper extremity thrombosis (central venous catheter-
related, rare).

@ Right atrial thrombus (from atrial fibrillation).

@ Fat embolism (long bone fractures, orthopedic surgery).
€ Amniotic fluid embolism (during labor or postpartum).
@ Air embolism (1V access, trauma, surgery).

What is the prognosis of
untreated DVT and PE?

X

Untreated DVT has a high risk of progressing to PE, which has
a 30% mortality rate if left untreated. With anticoagulation,

mortality decreases to <5%.

Question @

Answer

What is the underlying

pathophysiology of DVT? @

Thrombus formation in deep veins due to
Virchow’s triad:

@ Endothelial injury (exposes subendothelial
collagen and tissue factor — platelet adhesion &
coagulation cascade activation).

€ Venous stasis (reduces washout of activated
clotting factors — clot formation).

€@ Hypercoagulability (increased prothrombotic
state — excessive clotting).
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#
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Question @

Answer

What is Virchow’s Triad, and how
does it contribute to DVT? A\

Three major factors contributing to
thrombosis:

CEndothelial injury (trauma, surgery, smoking,
hypertension).

P Nenous stasis (immobility, prolonged travel,
varicose veins).

B Hypercoagulability (cancer, thrombophilias,
pregnancy, OCPs, obesity).

What are the most common sites for
DVT? ¢

€@ Lower extremities (most common): Deep
veins of the calf, popliteal, femoral, iliac veins.
@ Upper extremities (less common): Axillary,
subclavian veins (usually from catheter-related
thrombosis).

How does a thrombus in DVVT become
a PE?

@ A thrombus dislodges from the deep veins
(embolization).

@ Travels through venous circulation — right
heart — pulmonary arteries.

@ Blocks pulmonary artery blood flow —
ventilation-perfusion (V/Q) mismatch.

What is the pathophysiology of PE? [

€9 Mechanical obstruction of pulmonary artery
— increased pulmonary vascular resistance.

€9 Hypoxia due to V/Q mismatch —
hyperventilation — respiratory alkalosis.

€ Right ventricular (RV) strain — increased
RV afterload — RV dysfunction.

© Massive PE can cause obstructive shock due
to RV failure.

How does a PE cause hemodynamic
instability?

@ Acute RV overload — right heart failure —
| cardiac output.

€ Obstructive shock — hypotension, poor tissue
perfusion, and sudden death.

What are the main inherited
hypercoagulable states
(thrombophilias) that increase

DVT/PE risk? &

@ Factor V Leiden mutation (most common
inherited cause).

€ Prothrombin gene mutation.

@ Antithrombin 111 deficiency.

@ Protein C or Protein S deficiency.

@ Antiphospholipid syndrome (acquired, but

highly thrombogenic).
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10

12

Question @

Answer

What are acquired hypercoagulable
risk factors for DVT/PE?

@ Cancer (paraneoplastic thrombosis —
Trousseau’s syndrome).

@ Pregnancy/postpartum (estrogen increases
clotting factors).

@ Oral contraceptive pills (OCPs), estrogen
therapy.

@ Obesity, smoking, nephrotic syndrome, HIT
(heparin-induced thrombocytopenia).

What are major causes of venous
stasis leading to DVT? &

@ Prolonged immobilization (hospitalization,
long flights).

@ Stroke with limb paralysis.

@ Varicose veins (venous insufficiency).

@ Congestive heart failure (CHF).

What are common sources of emboli
in PE? @

@ DVT (most common, especially proximal leg
veins).

@ Upper extremity thrombus (central venous
catheter-related thrombosis).

€@ Fat embolism (long bone fractures,
orthopedic surgery).

€ Amniotic fluid embolism (during labor or
postpartum).

@ Air embolism (IV access, trauma, surgery).

What happens to arterial blood gases
(ABG) in PE? @

9 Hypoxemia (| Pa0:) due to V/Q mismatch.

@ Hypocapnia (| PaCO:) due to
hyperventilation.

@ Respiratory alkalosis (1 pH) initially.

Why is PE considered a medical
emergency? 8

€ Can cause sudden cardiac arrest (PEA —
pulseless electrical activity).

@ Leads to right heart failure and shock.

€ Massive PE has a high mortality rate (up to
30% if untreated).

How do small vs. massive PEs differ
in presentation? &

€9 Small PE — Subtle symptoms, mild dyspnea,
pleuritic chest pain.

@ Massive PE — Hemodynamic instability,
syncope, cardiac arrest.

Why is smoking a risk factor for DVT
and PE? =

€ Induces endothelial dysfunction.
@ Increases platelet activation.
€9 Promotes a hypercoagulable state.
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How does cancer increase the risk of
DVT/PE?

@ Procoagulant secretion (Trousseau’s
syndrome — migratory thrombophlebitis).
@ Tumor compression of venous structures.

What hormonal factors increase the
risk of DVT/PE? @

@ Estrogen-containing contraceptives.

@ Pregnancy/postpartum (increased clotting
factors, venous stasis).

Why is antiphospholipid syndrome
17||(APS) associated with recurrent
DVT/PE? ¢

€ Autoantibodies (lupus anticoagulant,
anticardiolipin, p2-glycoprotein 1) —
hypercoagulability.

How does right ventricular strain
occur in PE? @ &

@ Increased pulmonary vascular resistance —
RV afterload 1 — RV dilatation and failure.

19|What ECG changes suggest PE?

@ Sinus tachycardia (most common finding).
@ S1Q3T3 pattern (specific but not sensitive).

€ Right bundle branch block (RBBB), right
axis deviation.

How does a saddle embolus cause
death? €2

@ Complete obstruction of pulmonary trunk
— Sudden hemodynamic collapse and cardiac
arrest.

q:tI |

Question @

Answer

of DVT? §

What are the common signs and symptoms

@ Pain or tenderness in the affected leg,
especially in the calf.

@ Swelling in the leg, often more prominent
in proximal veins.

@ Redness or warmth over the affected
area.

@ Palpable cord (in case of thrombosed
superficial veins).

2 ||What are the classic symptoms of PE? [

@ Sudden onset of shortness of breath
(dyspnea).

@ Pleuritic chest pain (sharp pain that
worsens with breathing or coughing).

@ Tachypnea (increased respiratory rate).
@ Tachycardia (rapid heart rate).
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Answer

What physical examination findings are
suggestive of DVT? Q

@ Positive Homan's sign: pain with
dorsiflexion of the foot (not highly sensitive
or specific).

@ Swelling, redness, or local warmth of
the affected extremity.

@ Palpable thrombus in superficial veins
in some cases.

What are the signs of massive PE? @

@ Severe dyspnea (difficulty breathing).
€ Hypoxia (low oxygen levels in blood).
@ Hypotension (low blood pressure) and
shock (due to right heart failure).

@ Cyanosis (bluish discoloration of lips or
extremities).

What are the symptoms of submassive PE?
[

@ Dyspnea (less severe than massive PE).
@ Chest pain, especially pleuritic.
@ Tachypnea and tachycardia.

€ Normal hemodynamics (no hypotension
or shock).

What are the symptoms of a chronic DVT?

3

@ Swelling of the affected leg, especially
after prolonged standing or sitting.

@ Leg pain or heaviness, worsening with
activity.

@ Discoloration or varicose veins (due to
venous insufficiency).

@ Skin ulcerations (advanced cases).

What are the signs of PE on physical
exam? Q

@ Tachycardia (heart rate >100 bpm).

@ Tachypnea (respiratory rate >20
breaths/min).

Crackles or rales on auscultation.
Jugular venous distention (due to right
heart strain).

What is the typical onset of symptoms in
DVT? &

€ Gradual onset of leg swelling, pain, and
tenderness.

€9 Symptoms often develop over hours to
days.

€9 May worsen with prolonged immobility
or long periods of sitting.

How do symptoms of PE present in elderly

patients?

€ Symptoms may be more subtle, with
mild dyspnea or confusion.
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Question @

Answer

@ Tachypnea and hypoxia can be present
but may not be as pronounced.

@ Higher risk for misdiagnosis due to
overlapping conditions (e.g., pneumonia,
CHF).

What is the symptom triad seen in massive

PE? @

€ Sudden dyspnea, pleuritic chest pain,
and shock (hypotension).

@ The triad suggests a massive pulmonary
embolism leading to right heart strain.

What are the clinical features of a DVT
that may suggest complications?

€ Mobility difficulty due to severe
swelling or pain.

@ Signs of infection: redness, warmth, and
fever.

€ Pulmonary symptoms if the clot
embolizes to the lungs, leading to PE.

What are common signs of a superficial
vein thrombosis? ¢

@ Localized redness and swelling over
superficial veins.

@ Palpable cord in the affected vein.
@ Tenderness to touch or palpation.

What signs of PE may appear on
examination of a patient with pre-existing

heart disease? Q@

@ Right ventricular failure signs: JVD,
hypotension, and tachycardia.

@ Rales or crackles on auscultation due to
pulmonary edema.

What are common symptoms of DVT that
involve the calf? §°

@ Calf pain or tenderness with palpation.

@ Swelling of the calf.
Warmth and redness around the area of the
clot.

How might DVT present in patients with
hypercoagulability disorders? &8

@ Frequent DVT occurrences, often in
younger individuals.

€9 Multiple thrombotic events in unusual
sites (e.g., upper extremities, mesenteric
veins).

What signs and symptoms are associated
with PE in pregnant women?

@ Dyspnea and pleuritic chest pain are the
most common.

@ Increased risk of PE due to
hypercoagulable state.

Hypoxia and tachypnea are commonly seen,
and fetal distress may also occur.
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@ Sudden onset dyspnea.
What are the presenting symptoms of PE | Pleuritic chest pain.

17|in patients with a previous history of DVT?||Tachypnea and hypoxia.
é These symptoms suggest embolization of a
DVT.

@ Arterial clots cause acute limb ischemia
with pain, pallor, pulselessness, and
coldness.

Venous clots cause swelling, aching pain,
and warmth in the affected limb.

What is the difference between arterial and

18 venous symptoms in DVT? ¢

@ PE may present with dyspnea,
tachypnea, and pleuritic chest pain in
patients with known cancer.

Higher risk due to hypercoagulable state
related to malignancy.

What are the signs and symptoms of PE in
patients with malignancy?

€ Sudden dyspnea or chest pain after

surgery.
What is the typical presentation of PE in  |May have tachypnea, hypoxia, and

20 . . . ' '
post-surgical patients? tachycardia.

Increased risk post-hip, knee surgery, or
prolonged immobility.

E Question @ Answer
Compression Ultrasound: € Gold standard for
1 [Whatis the first-line diagnosing DVT. € High sensitivity and specificity,

diagnostic test for DVT? @ |especially in proximal veins. € Visualizes clot, venous
obstruction, and abnormal venous flow.

€ Negative D-dimer helps rule out DVT in low-risk
What is the role of D-dimer |patients (high sensitivity, low specificity).

in diagnosing DVT? & @ Positive D-dimer suggests clot formation but requires
confirmation by imaging (e.g., ultrasound).

CT Pulmonary Angiography (CTPA): € Gold standard
3 What is the first-line for diagnosing PE. €9 Detects pulmonary artery

diagnostic test for PE? L1 [iohstruction with high sensitivity and specificity. €
Provides detailed images of pulmonary vasculature.

N
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What is the role of D-dimer
in diagnosing PE? &

@ Negative D-dimer rules out PE in low-risk patients (high
sensitivity).

@ Positive D-dimer alone is not diagnostic due to low
specificity (increased in many conditions like cancer,
infection, etc.).

What is the role of a V/Q
scan in diagnosing PE? [

Ventilation-Perfusion (V/Q) Scan: € Used in pregnant
patients or when CTPA is contraindicated (e.g., contrast

allergy). € High probability suggests PE, but low

probability does not definitively exclude it. € Normal scan
essentially rules out PE.

When is a Pulmonary
Angiogram indicated for PE

diagnosis? ¢

@ Reserved for cases of high suspicion where other tests
are inconclusive or unavailable.

@ Invasive test with higher risk, considered gold standard
if the CTPA is unclear.

What is the role of an ECG
in diagnosing PE?

@ Non-specific findings in PE.
€ S1Q3T3 pattern (specific but not sensitive).

@ Right axis deviation, right bundle branch block
(RBBB), or sinus tachycardia may be present.

What is the role of a chest
X-ray in diagnosing PE? ie3

€ Not diagnostic of PE, but helps rule out other causes of
symptoms (e.g., pneumonia, pneumothorax).

@ May show Westermark's sign (oligemia), Hampton's
hump (infarct).

What is the role of lower
limb ultrasound in

diagnosing PE? §

@ Used to diagnose DVT in high-risk patients.

@ If DVT is present, it supports the diagnosis of PE as the
thrombus may embolize.

How does CT venography
help in diagnosing DVT? [

@ CT Venography (CTV) can identify thrombus in
proximal veins when ultrasound is inconclusive or not
available.

@ More invasive and not commonly used due to availability
of ultrasound.

What is the role of MRI in
diagnosing DVT? =

€ MRI can be used in rare cases to diagnose DVT when
ultrasound is unavailable or inconclusive.

@ Primarily used for popliteal vein and iliac vein DVT.

What are the Wells criteria,
and how do they help in

diagnosing DVT?

@ Wells criteria for DVT helps assess the probability of
DVT:

€ High probability: Score > 2.
@ Low probability: Score < 1.
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@ If low probability, D-dimer can be used for further
assessment.

What are the Wells criteria
for PE?

@® Wells criteria for PE evaluates the probability of PE:
9 High probability: Score > 6.

@ Low probability: Score < 4.

@ D-dimer test is used for low-probability cases.

What is a normal V/Q scan
result in PE diagnosis? @

€ Normal V/Q scan rules out PE in low-risk patients.

@ A high-probability scan strongly suggests PE, while
low-probability cannot definitively exclude PE.

How does a CT pulmonary
angiogram work in
diagnosing PE? [

@ CTPA uses contrast material to visualize pulmonary
arteries.

@ It can identify clots, blockages, and pulmonary artery
involvement.

@ It provides highly detailed, non-invasive images of
pulmonary vasculature.

What are the key findings
on chest X-ray in PE? el

@ A normal chest X-ray does not rule out PE.

@ May show Westermark's sign (areas of decreased
pulmonary vasculature) and Hampton's hump (a wedge-
shaped infarct).

How do you evaluate PE in
pregnancy? 8

@ VI/Q scan is preferred as it does not involve ionizing
radiation.

@ If V/Q is inconclusive, consider CTPA with the lowest
radiation dose possible or ultrasound of lower extremities.

What is the role of
echocardiography in PE
diagnosis? [

€ Right heart strain and RV dilation may suggest PE.
@ Transthoracic echocardiogram (TTE) can provide
evidence of right ventricular dysfunction and may aid in
massive PE diagnosis.

How is a DVT diagnosed in
patients with obesity or high

BMI? &

@ Obesity can make ultrasound assessment challenging.

@ Insuch cases, CT venography or MRI may be used, but
ultrasound remains the first-line option.

What is the importance of a
V/Q mismatch in PE

diagnosis? Qg

€ V/Q mismatch (regions of ventilation but no perfusion) is
a classic finding in PE.

@ It supports PE diagnosis, especially if the clinical
suspicion is high.
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Westermark’s
Sigh

Dilitalion of Pulmonary §
Artery Proximel to
embolus with collapse of
distal vessels with sharp
cutoff of vessel contour

Hampton's Hump
Triaguular or rounded
Flzuml-bustd inbiltrate
with the apex toward the
Wiluw, u:ual'u: Llocabed

ad lacent bo bhe hilum,

InvertedT -
wavesin Iead 1]
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Modified Wells criteria for pretest probability of pulmonary embolism
Score +3 points

» Clinical signs of DVT

« Alternate diagnosis less likely than PE

Score +1.5 points

» Previous PE or DVT

o Heart rate >100

» Recent surgery or immobilization

Score +1 point
+ Hemoptysis
» Cancer

Total score for clinical probability
<4 = PE unlikely
>4 = PE likely

DVT = deep venous thrombosis; PE = pulmonary embolism.
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Diagnostic strategy in suspected pulmonary embolism

Clinical assessment for pulmonary embolism
Modified Wells criteria

. '

PE unlikely PE likely

l

D-dimer assay

a ‘,

<500 ng/mL >500 ng/mL — | CT pulmonary angiography

|

PE excluded

PE excluded PE confirmed

PE = pumonary embolism

4ItI

Question @ Answer
@ Anticoagulation therapy is the mainstay
treatment.
1 What is the first-line treatment for || @ Initial therapy: Low Molecular Weight Heparin
DVT? ¢ (LMWH) or Unfractionated Heparin (UFH).

@ Fondaparinux or Rivaroxaban (direct oral
anticoagulants - DOACS) can also be used.

@ 3-6 months of anticoagulation is typically
recommended for most patients.

@ For provoked DVT, treatment may be for 3
months.

@ For unprovoked DVT, longer or indefinite
anticoagulation may be considered.

What is the goal of anticoagulation | To prevent extension of the clot and
in DVT treatment? @ embolization (PE).

What is the duration of
2 |lanticoagulation for DVT

treatment? 3
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Question @

Answer

@ Achieving a therapeutic INR (2-3) with
warfarin or maintaining anti-Xa levels with
LMWH.

When is thrombolytic therapy
indicated in DVT? 3%

@ Severe, symptomatic DVT with life-threatening
complications (e.g., massive thrombosis, limb
ischemia).

@ Thrombolytic therapy (e.g., Alteplase) is rarely
used and typically reserved for specific cases like
phlegmasia cerulea dolens (severe DVT).

What are the indications for
thrombectomy in DVT? ¥

@ Massive, life-threatening DVT (e.g., with limb
ischemia).

@ Failure of anticoagulation to prevent clot
progression.

Can be performed via surgical thrombectomy or
catheter-directed thrombolysis.

How is PE treated in the emergency
setting? &

€ Immediate anticoagulation with heparin
(LMWH or UFH) to prevent further clot formation.
€9 Oxygen therapy for hypoxia and to stabilize
respiratory status.

Analgesia for chest pain (e.g., acetaminophen,
opioids).

What are the indications for
thrombolytic therapy in PE? 3%

@ Massive PE with hemodynamic instability
(hypotension, shock).

@ Tissue plasminogen activators (TPA) like
Alteplase can be used for life-threatening PE to
rapidly dissolve clots.

What is the duration of
anticoagulation for PE treatment?

X

@ For unprovoked PE, typically 3-6 months of
anticoagulation.

@ In case of provoked PE (e.g., surgery), treatment
may be for 3 months.

Indefinite anticoagulation may be considered for
those with recurrent PE or high-risk features.

When is inferior vena cava (1VC)
filter indicated for PE? @

@ In patients with contraindications to
anticoagulation (e.g., active bleeding).

@ For recurrent PE despite adequate
anticoagulation.

IVC filter is used to prevent clot migration to the
lungs.

What anticoagulants are used for

long-term management of PE? @

@ Direct oral anticoagulants (DOACS) like
Rivaroxaban, Apixaban, and Edoxaban are
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Question @

Answer

preferred due to ease of use and no need for
monitoring.

@ Warfarin can also be used but requires
monitoring of INR levels.

What is the role of compression
stockings in DVT treatment? J)

€ Compression stockings are recommended after
DVT resolution to reduce the risk of post-
thrombotic syndrome (PTS).

@ They can help reduce leg swelling and pain and
improve venous return.

How is recurrent DVT or PE
managed?

9 Long-term anticoagulation therapy, potentially
with indefinite treatment.

@ Consider I'\VC filter if anticoagulation is not
effective or contraindicated.

What is the first-line treatment for
submassive PE? @

€ Anticoagulation with LMWH, UFH, or DOACs
(e.g., Rivaroxaban).

€ Monitor for deterioration; thrombolytic therapy
may be considered in case of worsening
hemodynamics.

What are the goals of
anticoagulation therapy in PE

treatment? @

@ Prevention of further thrombus formation and
resolution of the embolism.

€9 Maintain INR of 2-3 with warfarin or anti-Xa
levels with LMWH or DOAC:s.

When is surgery indicated for PE?
-

@ Surgical embolectomy is considered in massive
PE with hemodynamic collapse and if thrombolysis
is contraindicated or ineffective.

This is a high-risk procedure.

What is the management of PE in
pregnant women?

© LMWH is the preferred anticoagulant during
pregnancy due to its safety profile.

@ Unfractionated heparin (UFH) can be used if
LMWH is contraindicated.

Warfarin and DOAC:s are avoided during
pregnancy.

What is the role of anticoagulation
reversal in bleeding complications?

o

@ Vitamin K for warfarin reversal.

@ Protamine sulfate for reversing heparin.

In case of DOAC:S, specific antidotes like
Andexanet alfa or ldarucizumab may be used.

What is the role of pharmacological
therapy in preventing DVT during

hospitalization? ¢*

@ Prophylactic anticoagulation (e.g., LMWH,
UFH, or DOAC:S) is used for hospitalized patients at
high risk for DVT (e.g., post-surgery, immobility).
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Question @ Answer

Sequential compression devices (SCDs) may also
be used as an adjunct.

@ Early ambulation and leg elevation can reduce
What is the role of early the risk of DV'T in hospitalized patients.
mobilization in DVT prevention? § |Prophylactic anticoagulation is still necessary for
high-risk patients.

@ Direct oral anticoagulants (DOACS) are
preferred for most patients.

LMWH may be preferred in those with advanced
cancer or high-risk of bleeding. Cancer-associated
thrombosis may require extended anticoagulation.

What is the management of DVT in
a patient with active cancer?

Approach to patient with suspected pulmonary embolism

[Stabilize patient with oxygen & IV fluids l

[Evaluate for absolute contraindications to anticoagulation ]

o |

Obtain diagnostic test Assess clinical suspicion of PE
to evaluate for PE with modified Wells criteria

s B T

| Positive for PE | Negative for PE| | PE unlikely| [ PE likely |

Consider No further Consider anticoagulation,

IVC filter | | evaluation needed especially if patient has:

* No relative contraindications
* Moderate to severe distress

A\ l

Obtain diagnostic test
to evaluate for PE

|
, . '
VG o v i
PE = pulmonary embokism.
Stop

Start or continue

anticoagulation; anticoagulation
consider surgery or

thrombolytics if indicated
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Ef MCQ Case Scenario Questions:

Case Scenario

Difficulty Question Options Answer Explanation
A 45-year-old
woman presents
with swelling, A) Cellulitis B) DVT is commonly
pain, and redness ||Deep venous associated with
in her left calf thrombosis B) Deep venous |[prolonged immobility
% after a long-haul  |(DVT) C) thrombosis (such as during long
flight. She has no ||Peripheral arterial |(DVT) flights), leading to
significant medical ||disease D) swelling and pain in
history. What is  ||Baker’s cyst the lower extremity.
the most likely
diagnosis?
A 60-year-old man
with hypertension
and PE presents with
hyperlipidemia |/A) Myocardial prese
: . . chest pain, shortness
presents with infarction B)
of breath, and
shortness of Pulmonary hemoptysis, and it is
o e S breath, chest embolism (PE) |B) Pulmonary often associ’ate d with
pain, and C) Acute embolism (PE) recent suraer
hemoptysis after a||coronary icul Ig y:
recent knee syndrome D) particularly
; . orthopedic
surgery. His D- Pneumonia q
dimer is elevated. procedures.
What is the most
likely diagnosis?
A 30-year-old
woman with a
history of oral
contraceptive use Oral contraceptives
presents with A) Pulmonary are a known risk
sudden onset embolism (PE) factor for PE,
o o oo pleuritic chest B) Pneumonia C) ||A) Pulmonary |especially in young

pain and dyspnea.
CT pulmonary
angiography shows
a filling defect in
the pulmonary
artery. What is the

most likely cause?

Myocardial
infarction D)
Aortic dissection

embolism (PE)

women, due to their
association with
venous
thromboembolism.
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Case Scenario

Difficulty Question Options Answer Explanation
A 70-year-old
male with a history
of prostate cancer
presents with
sudden-onset
dyspnea, pleuritic
chest pain, and Cancer, especially
tachypnea. His  ||A) Prolonged prostate cancer, is a
vitals show immobility B) strong risk factor for
9% 9% 97 9 |lhypoxia and Malignancy C) ||B) Malignancy |jvenous
tachycardia. A ||[Smoking D) thromboembolism
CT angiogram Recent surgery (VTE) and PE due to
reveals a mass hypercoagulability.
effect and
pulmonary
embolism. What is
the most likely
predisposing
factor?
A 50-year-old man
with a history of
chronic atrial
fibrillation Atrial fibrillation
presents with ) Pul increases the risk of
acute chest pain, ) Pu monary venous
embolism (PE) :
shortness of B) Myocardial th ro_mboembolls_m
S o o o o breath, and infarction C) A) Pulmonary ||leading to PE. This
hypoxia. A V/IQ Acute aortic embolism (PE) |[patient also exhibits
scan shows high di : classic PE symptoms,
1 issection D) . 7
probability of PE, Pericarditis with a positive V/Q
and a D-dimer is scan and elevated D-
elevated. What is dimer.
the most likely
cause of his
symptoms?
vAvozrﬁ%e\?vrk-lglﬂas A) DVT B) Pregnancy increases
Baker’s cyst C) the risk of DVT due
been recently Superficial to hypercoagulabilit
% ¢ 5% ¥ S¢|lpregnant presents P A) DVT yp g y

with leg swelling,
pain, and redness.

She has a family

thrombophlebitis
D) Peripheral
vascular disease

and venous stasis,
and family history of

clotting disorders
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Case Scenario

Difficulty Question Options Answer Explanation
history of clotting further predisposes
disorders. What is the patient.
the most likely
cause of her
symptoms?

A 45-year-old man
presents with
sudden-onset The combination of
shortness of A) Pulmonary recent leg injury and
breath, chest embolism (PE) acute onset of chest
pain, and cough |B) Acute pain, dyspnea, and
% ¢ 5% S S |after a recent leg  |myocardial A) Pulmonary tachycardia is highly
C . . embolism (PE) i
injury. He has infarction C) suggestive of PE,
tachypnea, Pneumonia D) particularly with a
tachycardia, and a||Pericarditis history of
low-grade fever. immobilization.
What is the most
likely diagnosis?
A 62-year-old
woman with
obesity,
hypertension, and In a patient with
recent hip A) CT pulmonary P
) suspected DVT,
surgery develops |jangiography B) .
. . . __llultrasound is the
calf swelling, Compression B) Compression old standard for
9% 9% 9% 5¢ S |lpain, and ultrasonography |lultrasonography o : .
. diagnosis. If DVT is
erythema. She is |of the leg C) of the leg .
. . confirmed, further
at risk of Echocardiogram .
. evaluation for PE can
developing PE. D) Chest X-ray be done
What is the most '
appropriate next
step in
management?
A 40-year-old man
with recent stroke Stroke is a strong risk
presents with A) Recent stroke factor for venous
shortness of B) Smoking C) ||A) Recent thromboembolism
% 9% 5 5% S |lbreath and : g and PE, especially if
L Obesity D) stroke >
pleuritic chest Recent suraer the patient is
pain. His ECG gery immobile for
shows prolonged periods.

tachycardia and
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Case Scenario
Question

ST elevations. A
CT scan reveals
no cardiac
abnormalities, and
he is diagnosed
with a pulmonary
embolism. What is
the most likely risk
factor in this
patient?

Difficulty Options Answer Explanation
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[_]| Educational stories:

Story 1: The Post-Surgery Patient

BACKGROUND

* CLINICAL FINDING of PAIN BEHIND KNEE upon FORCED DORSIFLEXION of FOOT
~ DESCRIBED by AMERICAN SURGEON JOHN HOMANS in 1994
~ POSITIVE SIGN TRADITIONALLY THOUGHT Lo ke CLINICAL SIGN of DEEP VEIN THROMBOSIS (OVT)

FORCIBLY & ABRUPTLY DORSIFLEX CLIENT'S ANKLE &
OBSERVE for PAIN BEHIND KNEE

k POSITIVE HOMAN SIGN

o POSITION CLIENT'S KNEE in FLEXED POSITION

Mr. Fisher, a 65-year-old man, undergoes hip replacement surgery due to osteoarthritis. Two
days post-op, he develops swelling and pain in his left calf. On examination, his leg is warm,
swollen, and tender to palpation, with a positive Homan's sign. Doppler ultrasound confirms
a deep vein thrombosis (DVT) in the left popliteal vein. He is started on low molecular weight
heparin (LMWH) and warfarin.

o Key Points:
o DVT isacommon complication after major surgeries, especially orthopedic
surgeries like hip and knee replacement.
Swelling, warmth, pain, and positive Homan's sign are classic symptoms.
Doppler ultrasound is the diagnostic test of choice for DVT.
Anticoagulation is the cornerstone of treatment (LMWH, warfarin, or newer
agents like rivaroxaban).
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Story 2: The Shortness of Breath after Long Flight

Ms. Lewis, a 45-year-old woman, returns from a 12-hour flight and starts feeling short of
breath and chest pain the following day. She has mild leg swelling but no history of recent
surgery or trauma. On examination, her respiratory rate is increased, and she has a
tachycardia. D-dimer is elevated, and a CT pulmonary angiogram (CTPA) confirms a
pulmonary embolism (PE). She is started on 1V heparin and later transitioned to apixaban.

« Key Points:
o PE often follows prolonged immobilization, such as long flights or bed rest.

Symptoms: Sudden onset of shortness of breath, chest pain, and tachypnea.

@)
o CTPA is the gold standard imaging for diagnosing PE.
o D-dimer is helpful in ruling out PE in low-risk patients but is non-specific.
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Story 3: The Cancer Patient with Leg

L3

Mr. Harris, a 58-year-old man with advanced pancreatic cancer, presents with severe
swelling in his left leg and dyspnea. His recent chemotherapy has placed him at high risk for
thrombosis. Doppler ultrasound confirms DVT, and CT pulmonary angiography (CTPA)
reveals multiple bilateral pulmonary emboli. He is started on low molecular weight heparin
(LMWH) for anticoagulation.

« Key Points:
o Cancer is a major risk factor for both DVT and PE (known as Trousseau’s
syndrome).

Chemotherapy and immobilization increase the risk of thromboembolism.
CTPA is the most reliable imaging for diagnosing PE.

LMWH or direct oral anticoagulants (DOACSs) are preferred for cancer-
associated thrombosis.
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Story 4: The Elderly Patient with Sudden Shortness of Breath

Mrs. Jones, a 78-year-old woman with a history of hypertension and obesity, presents to the
ER with sudden-onset dyspnea and chest pain. She has a history of prolonged bed rest after a
recent stroke. Examination reveals tachycardia, hypoxia, and tachypnea. CTPA shows
massive pulmonary embolism. She is started on thrombolytics (alteplase) and is managed in
the ICU.

« Key Points:
o Prolonged immobility (e.g., after stroke or surgery) increases the risk of both
DVT and PE.

Massive PE can present with hypoxia, tachypnea, and shock.
CTPA is the gold standard for diagnosing PE.

Thrombolytics (e.g., alteplase) are indicated for massive PE causing
hemodynamic instability.
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Story 5: The Postpartum Woman with Leg Pain

Mrs. Adams, a 32-year-old woman, gave birth two weeks ago via cesarean section. She now
presents with severe calf pain and swelling of her left leg. She is breastfeeding and has no
history of previous DVTs. Doppler ultrasound confirms a DVT in her left femoral vein. She is
started on LMWH and advised to continue anticoagulation for 6 weeks postpartum.

o Key Points:

o Pregnancy and the postpartum period are high-risk times for venous
thromboembolism (VTE).

o Postpartum women are at increased risk due to hypercoagulable state and
immobility after childbirth.

o LMWH is the preferred anticoagulant during pregnancy and postpartum due to
its safety profile.

o Postpartum anticoagulation typically continues for 6 weeks after delivery.
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Story 6: The Athlete with Swollen Leg

Mr. Thompson, a 28-year-old marathon runner, presents with pain and swelling in his left calf
after a long run. He has no recent trauma or medical conditions but reports long periods of
sitting during travel. Doppler ultrasound confirms DVT in the left popliteal vein. He is started
on rivaroxaban and advised to modify his exercise routine.

o Key Points:
o DVT can occur in young, healthy individuals, particularly those who exercise

intensely or experience long periods of immobility (e.g., during travel).

The presentation often includes unilateral leg swelling, pain, and tenderness.
Doppler ultrasound is the diagnostic test of choice for DVT.

Direct oral anticoagulants (DOACS) like rivaroxaban are convenient and
effective for DVT treatment.
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Story 7: The Post-Surgery Patient with Sudden Dyspnea

Mrs. Taylor, a 60-year-old woman, underwent abdominal surgery for bowel resection and
developed shortness of breath and tachypnea on the second post-op day. D-dimer is elevated,
and CTPA reveals a large PE. She is started on heparin and later transitioned to dabigatran.

« Key Points:
o Post-surgical patients are at high risk for PE due to immobility, surgical
trauma, and hypercoagulability.
CTPA remains the gold standard for diagnosing PE.
D-dimer can help rule out PE in low-risk patients but is non-specific.
Anticoagulation is the treatment of choice for PE, typically starting with heparin
or LMWH, then transitioning to DOAC:s.
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Story 8: The Middle-Aged Man with Sudden Collapse

Mr. Robinson, a 49-year-old man with uncontrolled hypertension, suddenly collapses while at
work. He is pulseless and non-responsive. CPR is initiated, and an ECG reveals signs of right
heart strain. CTPA confirms massive PE. Despite thrombolytics (alteplase), he remains in
shock and is transferred to ICU.

o Key Points:
o Massive PE presents with cardiac arrest, hypotension, and right heart failure
signs.

CTPA is essential for confirming the diagnosis of PE.
Thrombolytic therapy (e.g., alteplase) is the treatment for massive PE with

hemodynamic compromise.
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Story 9: The Elderly Patient with PE Risk Factors

Mrs. Green, a 75-year-old woman, presents with dyspnea, chest pain, and leg swelling. She
has a history of varicose veins and prolonged immobility due to chronic back pain. Doppler
ultrasound reveals a DVT in the right calf, and CTPA confirms PE. She is started on LMWH
and will be continued on warfarin for long-term anticoagulation.

o Key Points:
o Venous stasis, varicose veins, and immobility increase the risk of DVT and PE,
especially in the elderly.
DVT can be asymptomatic or present with leg swelling, pain, and tenderness.

CTPA is essential for diagnosing PE, while Doppler ultrasound is used for
DVT.

o Long-term anticoagulation is necessary for both DVT and PE.
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Question @

Answer

What is acute bronchitis? [

@ Acute bronchitis is an inflammation of the bronchial
tubes (airways) usually due to viral infections.

@ Itis characterized by a cough, which may last for
weeks, along with other respiratory symptoms.

What are the most common
causes of acute bronchitis? {7

@ Viral infections (most common):

€ Rhinovirus, influenza virus, parainfluenza virus,
coronavirus, and respiratory syncytial virus (RSV).

@ Bacterial infections (less common): Mycoplasma

pneumoniae, Chlamydia pneumoniae, Streptococcus
pneumoniae.

What are the common risk
factors for acute bronchitis?

A

€ Smoking and exposure to pollutants increase risk.

@ History of viral respiratory infections or chronic
sinusitis.

© Weakened immune system, such as in elderly or those
with underlying lung disease.

What are the main symptoms
of acute bronchitis? ¢

€ Cough (may be dry or productive).

9 Sputum production (yellow or green in some cases).
© Wheezing and dyspnea.

@ Low-grade fever.

@ Chest discomfort or soreness.

How long do symptoms of
acute bronchitis last?

€ Cough may last for 3 weeks or more, but symptoms
typically improve within 1-2 weeks.

@ Post-viral cough can persist for several weeks even
after other symptoms resolve.

What physical exam findings
are expected in acute

bronchitis? @

© Wheezing or rhonchi on auscultation.
€ Normal or mildly decreased breath sounds.

@ Mild fever (if present).
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Question @

Answer

@ No signs of consolidation (e.g., no dullness to
percussion).

What diagnostic tests are
recommended for acute

bronchitis? &

@ Diagnosis is primarily clinical and does not usually
require extensive testing.

@ Chest X-ray may be used if pneumonia is suspected (to
rule out pneumonia).

9 Sputum culture or PCR testing may be done if
bacterial etiology is suspected, but they are generally not
necessary.

What is the main treatment
for acute bronchitis? @

9 Symptomatic management:

@ Cough suppressants (e.g., Dextromethorphan) for
dry cough.

@ Expectorants (e.g., guaifenesin) to help loosen mucus.
€ Hydration and humidified air.

@ Analgesics (e.g., acetaminophen or ibuprofen) for
fever and chest discomfort.

Are antibiotics recommended
for acute bronchitis? ©

@ Antibiotics are generally not indicated since most
cases are viral.

@ Bacterial bronchitis (e.g., caused by Mycoplasma
pneumoniae) may require antibiotics, but this is rare.
Azithromycin or Doxycycline may be considered if
bacterial etiology is suspected.

When should antibiotics be
prescribed for acute

bronchitis?

@ In cases with bacterial symptoms (e.g., productive
cough with yellow/green sputum, fever > 5 days).

@ For patients with chronic lung disease,
immunocompromised states, or those with
exacerbations.

How is wheezing managed in
acute bronchitis?

@ Beta-agonists like albuterol (inhalers or nebulizer)
may be used for symptomatic relief of wheezing and
bronchospasm.

@ Consider short-acting bronchodilators for patients
with wheezing or pre-existing asthma.

What are potential
complications of acute

bronchitis? A\

€ Pneumonia is the most common complication.
€ Chronic cough or post-viral cough hypersensitivity.

@ In patients with underlying lung disease (e.g., COPD),
exacerbations may occur.

What is the role of
corticosteroids in the

@ Corticosteroids are typically not recommended in
routine treatment for acute bronchitis.

@ Inhaled corticosteroids or oral corticosteroids may

132




PULMONOLOGY CHEATCODE FLASHCARDS (7

BY: DR. HASHEM KHDOUR, MD

#

15

18

Question @

Answer

treatment of acute bronchitis?

0

be considered for patients with severe wheezing or history
of asthma/COPD.

What lifestyle modifications
can help in the management

of acute bronchitis? &

€ Smoking cessation to prevent further damage to the
airways.

@ Avoidance of irritants such as smoke, fumes, and
pollutants.

9 Rest and hydration to support the immune system
during recovery.

What is the prognosis of acute
bronchitis?

@ The prognosis is generally good with most individuals
recovering within 1-3 weeks.

@ Post-viral cough may persist longer, but typically
resolves.

@ Patients with underlying COPD or asthma may
experience more severe symptoms.

What are the signs that
suggest the need for
hospitalization in acute

bronchitis?

@ Severe shortness of breath or respiratory distress.
@ High fever that does not improve with treatment.

@ Older adults, immunocompromised patients, or
those with chronic lung disease.

When should a follow-up be
scheduled for a patient with

acute bronchitis? [[]

@ Follow-up should be scheduled if symptoms persist
beyond 3 weeks, or if there are signs of worsening (e.g.,
increased sputum production, high fever, or dyspnea).

How can acute bronchitis be
differentiated from

pneumonia? Qg

€ Pneumonia generally presents with more severe
symptoms (e.g., high fever, chills, pleuritic chest pain,
consolidation on chest exam, and positive findings on
chest X-ray).

@ Acute bronchitis usually lacks signs of consolidation,
and X-ray typically shows normal findings.

Acute bronchitis

Etiology

Preceding respiratory iliness (90% viral)

Clinical presentation

Cough for >5 days to 3 weeks (+ purulent sputum)
Absent systemic findings (eg, fever, chills)
Wheezing or rhonchi, chest wall tendermess

Diagnosis & treatment

Clinical diagnosis, CXR only when pneumonia suspected
Symptomatic treatment (eg, NSAIDs &/or bronchodilators)
Antibiotics not recommended

CXR = chest x-ray; NSAIDs = nonsteroidal anti-inflammatory drugs.
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" Question @ Answer

€ Pneumonia is an inflammatory infection of the
lungs caused by pathogens, leading to alveolar

1 |What is pneumonia? [ inflammation and consolidation.

@ Itis characterized by cough, fever, dyspnea, and
hypoxemia.

€ Community-acquired pneumonia (CAP):
Acquired outside of healthcare settings.
€ Hospital-acquired pneumonia (HAP): Acquired

What are the main types of during hospitalization, usually 48 hours or more after

2 pheumonia? admission.
' @ Ventilator-associated pneumonia (VAP): Occurs
in intubated patients.
@ Aspiration pneumonia: Due to inhalation of food,
L liquid, or vomit.
@ Streptococcus pneumoniae (most common cause
of CAP).
What are the most common 9 Haemophilus influenzae, Mycoplasma
3 ||pathogens causing pneumonia?  ||pneumoniae, Chlamydia pneumoniae, Legionella
& pneumophila.

@ Staphylococcus aureus (including MRSA),
Klebsiella pneumoniae (HAP).

€ Community-acquired pneumonia (CAP):
Acquired outside of the hospital.

@ Hospital-acquired pneumonia (HAP): Acquired
48 hours or more after hospital admission.

@ Ventilator-associated pneumonia (VAP):
Acquired after 48 hours of mechanical ventilation.

How is pneumonia classified
4 |lbased on the setting of

acquisition?

@ Inhalation of pathogens leads to alveolar
inflammation and edema.

5 [Whatis the pathophysiology of || @ Neutrophils and other immune cells invade the
pneumonia? alveoli, resulting in alveolar consolidation.

@ In some cases, airway obstruction and impaired
gas exchange can occur, leading to hypoxemia.
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#

@ Age extremes (young children and elderly).
@ Chronic lung diseases (e.g., COPD, asthma).

What are the risk factors for € Smoking, alcohol abuse, and
developing pneumonia? /\ immunocompromised states (e.g., HIV, cancer).

@ Recent upper respiratory infection.
@ Ventilator use and surgical procedures.

@ Fever and chills.

€ Cough (productive or dry).

@ Dyspnea (shortness of breath).

@ Chest pain (pleuritic or dull).

@ Fatigue and generalized malaise.

@ Tachypnea, hypoxemia, and rales or bronchial
breath sounds on auscultation.

What are common signs and
symptoms of pneumonia? ¢

@ Chest X-ray: Shows consolidation, infiltrates, or
pleural effusion.

@ Sputum culture and Gram stain to identify the
8 |How is pneumonia diagnosed? ¢” |pathogen.

@ Blood cultures if bacteremia is suspected.
Pulse oximetry and arterial blood gas (ABG) to
assess oxygenation.

@ Clinical symptoms: Fever, cough, dyspnea.
What are the diagnostic criteria || Radiologic findings: Lung consolidation on chest
9 |for community-acquired X-ray.

pneumonia (CAP)? « @ Sputum culture and blood culture for microbial
identification.

€@ Sputum culture is performed to identify the
causative pathogen.

@ It is most useful when pneumonia is suspected to be
caused by bacterial pathogens, especially in patients
with severe illness.

What is the role of sputum culture
in pneumonia diagnosis? &

€@ Parapneumonic effusion (pleural effusion related
to infection).

What complications can arise @ Abscess formation.

from pneumonia? /\ @ Sepsis and bacteremia.

@ Acute respiratory failure.

Atelectasis and lung collapse.

11
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What is the most common cause
of hospital-acquired pneumonia

(HAP)?

@ Staphylococcus aureus (including Methicillin-
resistant Staphylococcus aureus — MRSA).

€ Pseudomonas aeruginosa, Klebsiella
pneumoniae, Escherichia coli.

What is aspiration pneumonia? ¢

@ Aspiration pneumonia occurs when food, liquid,
or vomit is inhaled into the lungs, introducing bacteria
into the lower respiratory tract.

@ Itis often polymicrobial with organisms such as
Anaerobes, Streptococcus pneumoniae, and
Enterobacteriaceae.

What are the signs of aspiration
pneumonia? &

@ Fever and dyspnea.

@ Productive cough with foul-smelling sputum.
@ History of aspiration events (e.g., dysphagia,
vomiting, altered mental status).

Crackles and rales on lung auscultation.

What is the treatment for
pneumonia?

€ Antibiotics: The choice depends on the suspected
pathogen and setting (CAP, HAP, aspiration).

9 Oxygen therapy for hypoxemia.

Hydration and supportive care.

What antibiotics are typically
used for community-acquired

pneumonia (CAP)?

@ Empiric treatment:

@ Macrolides (e.g., Azithromycin).

@ Beta-lactams (e.g., Amoxicillin).
Fluoroquinolones (e.g., Levofloxacin) for resistant
cases.

What antibiotics are used for
hospital-acquired pneumonia

(HAP)? @

@ Piperacillin-tazobactam or Cefepime.

€9 Vancomycin for MRSA coverage.
Levofloxacin or Ciprofloxacin for Pseudomonas
coverage.

What are the goals of treatment in
pneumonia? (&

€ Eradicate the infection by targeting the causative
organism.

€9 Improve oxygenation and respiratory function.
Prevent complications (e.g., sepsis, abscess).

What is the prognosis of
pneumonia?

@ Prognosis depends on the severity, comorbidities,
and timeliness of treatment.

@ Most healthy patients recover completely with
appropriate antibiotics and supportive care.

@ Elderly, immunocompromised, and chronically
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il patients are at higher risk for complications and
mortality.

[ = ]

E Question @ Answer

€ Pneumonia occurs when pathogens (bacteria,
viruses, fungi) enter the lung alveoli, leading to
inflammation and infection of the lung parenchyma.
@ The infection triggers an immune response with
neutrophil infiltration into the alveoli.

@ Exudate (fluid, immune cells, and pathogens)
accumulates in the alveoli, leading to impaired gas
exchange, hypoxemia, and dyspnea.

@ In severe cases, inflammation can progress to
consolidation (lung tissue becomes solidified with fluid
and cells).

What is the pathophysiology of
pneumonia? [

@ Bacterial pneumonia begins when bacteria are
aspirated, inhaled, or introduced to the lungs through
hematogenous spread.

€ Bacteria adhere to the epithelial lining of the
bronchioles and alveoli.

@ This triggers an inflammatory response, leading to
alveolar edema, infiltration by neutrophils, and
production of purulent sputum.

@ Consolidation and fluid accumulation in the alveolar
spaces result in reduced oxygenation and gas
exchange.

How do bacteria cause
pneumonia? &

€ Upon infection, macrophages in the lungs release
cytokines (e.g., IL-1, TNF-alpha, IL-6) to attract more
immune cells.

@ Neutrophils are the primary immune cells recruited
What is the role of the immune |\to the site, where they engulf pathogens and release
response in pneumonia? © inflammatory mediators.

€ The immune response causes tissue damage,
vascular permeability, and formation of exudates,
which impair normal lung function and contribute to
dyspnea and hypoxia.
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What is the pathophysiology of
viral pneumonia? {7

@ Viruses (e.g., Influenza, RSV, COVID-19) infect
the epithelial cells in the upper and lower respiratory
tract.

@ The virus replicates within the epithelial cells,
leading to cellular destruction, inflammation, and
necrosis of lung tissue.

€ The immune system responds by releasing cytokines,
causing edema and interstitial infiltrates in the lungs.
@ Unlike bacterial pneumonia, viral pneumonia
primarily results in interstitial inflammation rather than
lobar consolidation.

How do fungi cause pneumonia?

®

@ Fungal infections, such as Histoplasma,
Coccidioides, and Blastomyces, can lead to pneumonia
in immunocompromised individuals.

@ Fungi are inhaled as spores, which invade the
alveolar space and provoke a granulomatous
inflammatory response.

@ This leads to fibrosis, cavitation, and possible lung
abscesses, affecting gas exchange.

€ Fungal pneumonia is often associated with chronic
or disseminated infections.

What is the role of aspiration in
pneumonia development? {J)

@ Aspiration pneumonia occurs when food, liquid, or
vomit is inhaled into the lungs, typically in patients with
dysphagia or impaired consciousness.

@ The aspirated material often contains anaerobes,
oral bacteria, and occasionally aerobic pathogens such
as Streptococcus pneumoniae and Klebsiella
pneumoniae.

@ These bacteria infect the right lower lobe (due to
anatomical predisposition), causing necrotizing
pneumonia and potentially leading to lung abscesses.

How does pneumonia lead to gas
exchange abnormalities?

€ Inflammatory changes in the alveoli (e.g., alveolar
edema, cell infiltration, exudate accumulation) result
in ventilation-perfusion mismatch.

@ Fluid accumulation in the alveolar spaces leads to
alveolar collapse (atelectasis), reducing the surface area
for gas exchange.

€ This impairment in oxygen diffusion results in

hypoxemia, which can worsen if not managed properly.
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How does pneumonia affect the
pulmonary vasculature? @

@ Inflammation from pneumonia can cause pulmonary
vasodilation, increasing blood flow to the infected
regions.

@ Vascular permeability increases, allowing immune
cells and proteins to migrate into the alveolar space.

€ Pulmonary hypertension can develop in severe
cases due to increased vascular resistance and impaired
perfusion.

What are the common etiologies
of community-acquired

pneumonia (CAP)?

@ Streptococcus pneumoniae is the most common
cause of CAP.

€9 Mycoplasma pneumoniae, Chlamydia
pneumoniae, Haemophilus influenzae, and Legionella
pneumophila are also frequent causes.

@ Respiratory viruses (e.g., Influenza, RSV,
Coronavirus) can also cause viral pneumonia.

What are the risk factors for
developing pneumonia? A\

@ Age (elderly and very young).

€ Smoking, chronic lung diseases (COPD, asthma),
and immunocompromised states (e.g., HIV, cancer).
@ Aspiration risk (due to altered consciousness,
stroke, or dysphagia).

@ Recent respiratory infections (e.g., viral upper
respiratory infection).

Intubation, mechanical ventilation, and
hospitalization increase the risk of HAP.

What is the role of immune
suppression in pneumonia

pathophysiology? (&

€9 Immunocompromised individuals (e.g., those on
corticosteroids, chemotherapy, HIV-positive
individuals) are at increased risk of both bacterial and
fungal pneumonia.

@ The absence of a normal immune response allows
pathogens to evade the immune system and multiply,
resulting in increased severity and chronicity of
infection.

What is the significance of
bacterial virulence factors in

pneumonia? 3§

€ Capsule formation (e.g., in Streptococcus
pneumoniae) helps the bacteria evade phagocytosis by
immune cells.

@ Toxins (e.g., exotoxins from Staphylococcus
aureus) cause direct tissue damage, increasing
inflammation and fluid accumulation.

@ Pili and adhesins allow pathogens to adhere to the

respiratory epithelium, initiating infection.
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How do inflammatory mediators
contribute to pneumonia

symptoms? 4>

@ Cytokines like TNF-alpha, IL-1, and IL-6 are
released in response to infection, causing fever, chills,
and tachycardia.

@ These inflammatory mediators also contribute to
vasodilation, capillary leak, and edema in the lungs,
impairing gas exchange and leading to hypoxia.

What is the role of pneumolysin
in Streptococcus pneumoniae-

induced pneumonia? {7

€ Pneumolysin is a toxin produced by Streptococcus
pneumoniae, which disrupts cell membranes and
causes cell lysis.

@ It plays a role in the pathogenesis by promoting
inflammation, tissue damage, and immune evasion.
€ Pneumolysin contributes to the consolidation seen in
bacterial pneumonia.

What are the complications of
pneumonia? A\

@ Pleural effusion (inflammatory fluid buildup in the
pleural space).

€ Lung abscess and necrotizing pneumonia (often
with aspiration pneumonia).

Sepsis, bacteremia, and acute respiratory failure.
Acute respiratory distress syndrome (ARDS) in
severe cases.

Predisposing conditions for aspiration pneumonia

» Altered consciousness impairing cough reflex/glottic closure
(eg, dementia, drug intoxication)

* Dysphagia due to neurologic deficits (eg, stroke,
neurodegeneralive disease)

« Upper gastrointestinal tract disorders (eg, GERD)

« Mechanical compromise of aspiration defenses
(eg, nasogastric & endolracheal tubes)

* Protracted vomiting
* [Large-volume tube feedings in recumbent position

GERD = gastroasophageal reflux disease

Question @

Answer

What are the classic signs and
symptoms of pneumonia? Qg

@ Fever, often high-grade.
@ Cough, productive with purulent sputum
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(yellow/green).
€ Dyspnea and shortness of breath.

@ Chest pain (pleuritic), aggravated by
breathing or coughing.

@ Fatigue and generalized malaise.

What is the characteristic sputum color
in bacterial pneumonia?

@ Yellow-green sputum, due to neutrophil
presence and bacterial infection.

@ In severe cases, may appear rust-colored
(e.g., Streptococcus pneumoniae).

© Hemoptysis (bloody sputum) may also occur
in severe infection (e.g., Staphylococcus
aureus, Klebsiella pneumoniae).

How does pneumonia present in the
elderly? &

@ Atypical presentation with less prominent
fever and cough.

@ May present with delirium, confusion,
weakness, or increased falls.

€@ Hypothermia instead of fever may be seen.

@ Tachypnea and tachycardia may be the
most prominent signs.

What are the typical symptoms of viral
pneumonia? &

@ Fever (may be mild or moderate).

€ Dry cough, non-productive.

€@ Muscle aches (myalgias).

@ Headache and sore throat.

@ Fatigue and mild shortness of breath.
€@ Common in Influenza or RSV infection.

What are the signs of consolidation in
pneumonia? Q

@ Dullness to percussion over the affected
area.

€ Bronchial breath sounds (over the affected
area), indicating fluid or consolidation.

@ Egophony (altered voice sounds when
listening with a stethoscope).

@ Increased tactile fremitus (vibration felt on
chest when patient speaks).

What are the early symptoms of
pneumonia? &

€@ Non-specific: cough, fever, fatigue.

@ Subtle dyspnea and mild pleuritic chest
pain.

@ Fatigue and generalized malaise may
develop over days.
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What is pleuritic chest pain in
pneumonia? [

@ Pleuritic chest pain is sharp, stabbing pain
that worsens with deep breathing, coughing, or
sneezing.

@ Caused by inflammation of the pleura,
which lines the lungs and chest wall.

€@ Commonly seen in bacterial pneumonia
(e.g., Streptococcus pneumoniae,
Staphylococcus aureus).

How does pneumonia present in

children?

€ Rapid breathing and tachypnea.

@ Fever, often high-grade.

€ Cough (sometimes dry or non-productive).
€ Nasal flaring, retractions (use of accessory
muscles).

@ Irritability, lethargy, and poor feeding in
infants.

**What is the presentation of aspiration
pneumonia? {J

@ Fever, cough, and dyspnea.

@ Foul-smelling sputum due to aspiration of
oral flora.

@ Pleuritic chest pain and tachypnea.

@ Often affects the right lower lobe due to
anatomical reasons.

What are the signs of severe
pneumonia? A

@ Hypoxia (SpO2 < 90%).

@ Tachypnea and tachycardia.

€ Cyanosis, indicating low oxygen levels.
€ Hypotension due to sepsis.

@ Confusion or delirium (especially in the
elderly).

@ Respiratory failure, requiring mechanical
ventilation in extreme cases.

What signs indicate a complicated
pneumonia? A\

@ Severe dyspnea and respiratory distress.
@ Persistent fever despite antibiotic treatment.
@ Pleural effusion or lung abscess (indicated
by dullness to percussion and decreased
breath sounds).

Sepsis, shock, and multi-organ failure in
severe cases.

What signs are specific for
staphylococcal pneumonia? {7

@ Fever, tachypnea, and cough.

€ Lung abscesses or necrotizing pneumonia
(due to Staphylococcus aureus).
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@ May present with hemoptysis (coughing up
blood).

What are the signs of legionella
pneumonia? &l

@ Fever, often high, accompanied by
bradycardia (in contrast to other infections with
tachycardia).

@ Dry cough and dyspnea.

@ Diarrhea, hyponatremia, and confusion
(specific features of Legionella).

What is the presentation of mycoplasma

pneumonia? {&

€@ Low-grade fever and non-productive
cough.

@ Extrapulmonary manifestations (e.g.,
rash, hemolysis, arthralgia).

@ Often affects young adults and college
students.

What are the respiratory signs of
pneumonia in immunocompromised

patients? &

@ Insidious onset of symptoms, with mild or
subtle cough and fever.

@ Severe hypoxia and tachypnea.

@ Pleuritic chest pain may be absent due to
impaired immune response.

Fungal and opportunistic infections (e.g.,
Pneumocystis jirovecii, CMV).

What are the gastrointestinal signs in
pneumonia? {J)

€ Nausea, vomiting, and diarrhea in
Legionella pneumonia.

€ Anorexia and abdominal pain are common
with aspiration pneumonia.

What is the general appearance of a
patient with pneumonia?

@ Febrile, with tachypnea and tachycardia.

@ Cyanosis (in severe cases).

Fatigue and general malaise.

Increased work of breathing, use of accessory
muscles.

What are signs of hospital-acquired
pneumonia (HAP)?

@ Fever, dyspnea, and productive cough.
@ Foul-smelling sputum.

Dullness to percussion and decreased breath
sounds (indicating consolidation).

What are the presenting symptoms of
pneumonia in a pregnant woman? &

9 Mild fever and dry cough.

@ Increased dyspnea and fatigue.

Chest pain may be more pronounced.
Hypoxia should be managed carefully to avoid
fetal compromise.
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What are the signs of pneumonia in
HIV-positive patients? &

@ Fever, night sweats, and weight loss.

€ Cough (can be dry or productive).
Oxygen saturation drop due to pneumocystis
pneumonia or tuberculosis.

Question @

qItI |

Answer

What is the first step in diagnosing
pneumonia? Qg

@ Clinical assessment: History and physical
examination are the first steps.

@ Signs of consolidation (e.g., dullness to
percussion, bronchial breath sounds) support the
diagnosis.

@ Cough, fever, dyspnea, and chest pain are key
clinical symptoms.

What is the role of chest X-ray in

€ Gold standard imaging to confirm the
diagnosis.

@ Infiltrates on chest X-ray suggest pneumonia
(can be lobar, bronchopneumonia, or interstitial).

performed in pneumonia? @

2 pneumonia diagnosis? sl 0 Conso_lid.ation seen i_n bacterial pr!eumonia;
bilateral infiltrates in viral pneumonia (e.g.,
influenza).

@ Can help rule out other conditions like pleural

L effusion, tuberculosis, or lung cancer.
€ Gold standard for identifying the causative
pathogen.

@ Helps determine the appropriate antibiotic
3 What is the significance of sputum |itherapy.
culture in pneumonia diagnosis? & || Best performed after obtaining a deep sputum
sample (from coughing deeply).
€ Sputum cultures can identify bacteria, fungi, or

] mycobacteria.

@ Indicated in severe pneumonia,
immunocompromised patients, and hospital-

4 When should blood cultures be acquired pneumonia (HAP).

@ Helps detect bacteremia (especially with
Staphylococcus aureus, Streptococcus
pneumoniae, and Gram-negative bacilli).
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9 Blood cultures are typically not required for mild
community-acquired pneumonia (CAP).

How is urinary antigen testing used
in pneumonia diagnosis? ¢

@ Legionella: Urinary antigen testing is highly
sensitive for Legionella pneumonia.

@ Streptococcus pneumoniae: Can also be
detected via urinary antigen test.

€ Urinary antigen tests are non-invasive and
provide quick results.

What role does CT scan play in
pneumonia diagnosis? Q@

@ Chest CT is not routinely required for
pneumonia diagnosis but can be helpful in
complicated cases.

@ Useful for evaluating pleural effusion, lung
abscess, or necrotizing pneumonia.

€ Inimmunocompromised patients or those with
atypical presentation, CT may help identify
pathogens not seen on X-ray.

When should arterial blood gas
(ABG) be ordered in pneumonia?

L)

@ ABG is used to assess the severity of hypoxia
and respiratory failure.

€ Low PaO2 and elevated A-a gradient suggest
pneumonia-related hypoxemia.

@ Itis especially important in severe pneumonia
with respiratory distress or if the patient is
requiring mechanical ventilation.

What is the role of rapid influenza
testing in pneumonia diagnosis? {7

€ Rapid antigen tests for Influenza A/B help
diagnose viral pneumonia caused by the influenza
virus.

@ Positive results guide antiviral therapy,
especially if Oseltamivir is started early.

€ Not typically needed in cases with clear bacterial
etiology.

When is a pleural fluid analysis
necessary in pneumonia? [

@ If there is suspicion of a pleural effusion (e.g.,
dullness to percussion, decreased breath sounds).
@ Thoracentesis should be performed to analyze
pleural fluid for infection, inflammation, or
malignancy.

€ Exudative effusions with high protein and
LDH levels suggest infection (e.g., parapneumonic
effusion or empyema).

How is Procalcitonin (PCT) used in
pneumonia diagnosis? (4l

@ Procalcitonin is a biomarker that can help
differentiate bacterial from viral infections.
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@ Elevated levels suggest bacterial pneumonia,
helping guide the decision to start antibiotics.

@ Low levels suggest viral pneumonia or a non-
bacterial cause.

What is the CURB-65 score used for
in pneumonia diagnosis? [

€ CURB-65 is a clinical scoring tool to assess
severity and mortality risk in community-
acquired pneumonia (CAP).

@ The score is based on:

@ Confusion,

@ Urea> 7 mmol/L,

@ Respiratory rate > 30 breaths/min,

@ Blood pressure (systolic < 90 mmHg or diastolic
<60 mmHg),

@ Age > 65 years.
@ A higher score indicates the need for
hospitalization or ICU care.

What is the role of nasal swabs in
pneumonia diagnosis? &

@ Nasal swabs can be used to detect viruses (e.g.,
RSV, influenza, parainfluenza) in viral
pneumonia.

€@ More useful in immunocompromised patients
or if viral pneumonia is suspected in an outbreak
setting.

How are bacterial antigens detected
in pneumonia diagnosis? &

€ Sputum and urine tests can detect antigens
from common bacteria such as Streptococcus
pneumoniae, Legionella pneumophila, and
Chlamydia pneumoniae.

@ Rapid tests allow for quick identification and
guide appropriate antibiotic therapy.

What role does serology play in
pneumonia diagnosis? &

@ Serological tests can help diagnose atypical
pneumonia caused by pathogens like Mycoplasma
pneumoniae, Chlamydia pneumoniae, or Coxiella
burnetii.

€ Used for confirmation after initial diagnosis or
when cultures are negative.

What is the gold standard for
diagnosing pneumonia in
immunocompromised patients?

©H

9 Bronchoscopy with lavage is the gold standard
for diagnosing pneumonia in
immunocompromised patients.

@ It allows for collection of sputum, fluid, and
biopsies to identify pathogens like Pneumocystis

jirovecii or CMV.
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mycoplasma pneumoniae
diagnosed? 7

@ Serological testing for Chlamydia pneumoniae

How are chlamydia pneumoniae and|and Mycoplasma pneumoniae can be done to

confirm the diagnosis.

@ PCR is also useful for detecting these organisms
in respiratory specimens.

assess pneumonia severity? [}

@ ABG analysis helps assess hypoxemia in
pneumonia.

How is blood gas analysis used to || Low PaO2 and increased A-a gradient suggest

poor oxygen exchange due to infection.

@ Provides information on acid-base disturbances
and the need for respiratory support.

-

Question @

Answer

What is the first-line treatment
for community-acquired

pneumonia (CAP)? @

© Empiric antibiotic therapy based on the most likely
pathogens.

€ Outpatient treatment:

- Macrolide (e.g., Azithromycin) or Doxycycline for
typical and atypical organisms.

- For comorbidities or resistant pathogens,
Fluoroquinolones (e.g., Levofloxacin) or a Beta-lactam
(e.g., Amoxicillin-clavulanate) with a Macrolide.

What is the recommended
treatment for hospital-acquired

pneumonia (HAP)?

9 Broad-spectrum intravenous antibiotics are
indicated due to resistance.

€ Common choices:
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- Piperacillin-tazobactam or Cefepime plus
vancomycin or linezolid to cover MRSA.

- Levofloxacin or Ciprofloxacin for Pseudomonas
aeruginosa.

- Adjust therapy after culture results.

How should atypical
pneumonia caused by
Mycoplasma pneumoniae be

treated? {7

@ Macrolides (e.g., Azithromycin or Clarithromycin)
are the first-line treatment.

@ Doxycycline can also be used.

@ Fluoroquinolones (e.g., Levofloxacin) may be used
in severe cases or if macrolides are contraindicated.

How is Legionella pneumonia
treated? (&

@ Fluoroquinolones (e.g., Levofloxacin or
Moxifloxacin) or Macrolides (e.g., Azithromycin) are
the drugs of choice for Legionella pneumophila.

@ Beta-lactam antibiotics are not effective.

What is the initial treatment for
aspiration pneumonia? 3%

@ Empiric therapy should target anaerobes,
streptococci, and enteric gram-negative bacteria.

© Amoxicillin-clavulanate or Piperacillin-tazobactam
are preferred.

@ Alternative: Clindamycin plus Ceftriaxone or
Cefotaxime.

What is the treatment for
ventilator-associated

pneumonia (VAP)?

€ Broad-spectrum intravenous antibiotics should be
started immediately:

- Piperacillin-tazobactam, Cefepime, or Meropenem
for Pseudomonas and Enterobacteriaceae.

- Add Vancomycin or Linezolid to cover MRSA.

@ Coverage should be adjusted based on culture results
after 48-72 hours.

When is antiviral treatment
indicated for pneumonia? {7

@ Influenza pneumonia:

- Oseltamivir or Zanamivir within 48 hours of
symptom onset.

€ RSV pneumonia:

- Ribavirin may be used in severe cases or
immunocompromised patients.

€ Adenovirus pneumonia:

- Supportive care, as antivirals are not routinely effective.

What is the role of
corticosteroids in pneumonia

treatment? @

@ Corticosteroids are not routinely used in CAP, but
may be considered in severe pneumonia or for patients
with underlying COPD or asthma.

@ Dexamethasone may be used for pneumococcal
pneumonia in severe cases.
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@ Steroids help reduce inflammation and improve
oxygenation.

What should be done for
patients with severe pneumonia
or those requiring

hospitalization?

@ Hospitalization is needed for severe cases, especially
with:

- Respiratory distress, hypoxemia, or sepsis.

- Intravenous antibiotics should be started promptly
(e.g., Ceftriaxone + Azithromycin).

- Oxygen therapy and mechanical ventilation may be
needed in critically ill patients.

What is the role of
bronchodilators in pneumonia

treatment? )

9 Bronchodilators (e.g., Albuterol) may be used to
relieve bronchospasm and wheezing in patients with
underlying asthma or COPD exacerbated by pneumonia.
@ They are not indicated in most cases of pneumonia
without preexisting obstructive lung disease.

When should pleural drainage
be considered in pneumonia? ¢

@ Pleural drainage (e.g., thoracentesis) is indicated if
there is a pleural effusion or empyema suspected.

€ Empyema requires both antibiotic therapy and
chest tube drainage or surgical intervention (e.g.,
video-assisted thoracoscopic surgery (VATYS)).

What is the role of vaccination
in preventing pneumonia? ¢

@ Vaccination against pneumococcal pneumonia (e.g.,
PCV13 and PPSV23) and influenza can reduce the
incidence of pneumonia, particularly in elderly and
immunocompromised patients.

@ Hib vaccine (against Haemophilus influenzae type
B) reduces the risk of pneumonia in children.

How should pneumonia
treatment be adjusted if the

patient is not improving?

@ If there is no improvement after 48-72 hours of
treatment, consider:

- Reevaluation of the diagnosis (e.g., ruling out lung
abscess or tuberculosis).

- Broadening antibiotic spectrum if resistant organisms
are suspected.

- Consultation with infectious disease specialists for
difficult cases.

What is the recommended
treatment for mycobacterial

pneumonia (e.g., TB)? {&

@ Antituberculosis therapy should be started
immediately if tuberculosis is suspected.

- Rifampin, Isoniazid, Pyrazinamide, and Ethambutol
are the first-line regimen.

@ Directly Observed Therapy (DOT) should be used
for adherence monitoring.
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What is the role of supportive
care in pneumonia treatment?

&

@ Supportive care is essential for all types of
pneumonia, including:

- Oxygen therapy for hypoxemia.

- Fluid management to prevent dehydration.

- Pain relief (e.g., acetaminophen or ibuprofen) for
pleuritic chest pain.

- Antipyretics to control fever.

What are the criteria for
discharge in pneumonia

patients? £}

@ Patients should meet the following criteria before
discharge:

- Afebrile for 24-48 hours.

- Stable vital signs (e.g., normal oxygen saturation on
room air).

- Ability to tolerate oral intake and medication.

- No signs of severe sepsis or respiratory distress.

What is the recommended
treatment for severe pneumonia

with sepsis? /A

@ Empiric broad-spectrum antibiotics should be
started immediately:

- Beta-lactam (e.g., Piperacillin-tazobactam) plus
Macrolide or Fluoroquinolone.

- Add Vancomycin or Linezolid if MRSA is suspected.
- Supportive care (e.g., fluid resuscitation,
vasopressors) is critical.

How should pneumonia in
pregnant women be treated? §

@ Penicillins (e.g., Amoxicillin), Macrolides (e.g.,
Azithromycin), and Cephalosporins (e.g., Ceftriaxone)
are preferred in pregnant women.

@ Avoid drugs like Tetracyclines and

Fluoroquinolones due to potential fetal harm.
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CURB-65 to determine hospitalization
1 point for each of the following:

» Confusion
* Urea >20 mg/dL
* Respirations 230/min

» Blood pressure
(Systolic blood pressure <90 mm Hg or diastolic <60 mm Hg)
* Age 265
0 1-2 34
Low Intermediate High
mortality mortality mortality

b

Outpatient Likely inpatient | | Urgent inpatient admission;

treatment treatment possibly ICU if score >4
ICU = intensive care unit
Empiric treatment of CAP
« Macrolide or doxycycline (healthy)
Outpatient | | Fiuoroquinolone® or beta-lactam + macrolide (comorbidities)
Inpatient « Fluoroquinolone® (IV)
(non-ICU) | « Beta-lactam + macrolide (IV)

Inpatient * Beta-lactam + macrolide (IV)
(icu) « Beta-lactam + fluoroquinolone* (IV)

“Respiratory fluoroguinolones (eg. levofloxacin, moxifloxacin) are required.
CAP = community-acquired pneumonia; ICU = intensive care unit, IV = infravenous.
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Question @

Answer

What is the causative organism
of Tuberculosis (TB)? {&

@ Mycobacterium tuberculosis, an acid-fast bacillus
(AFB).

@ TB primarily affects the lungs but can spread to other
organs.

What are the risk factors for
Tuberculosis (TB)? A

@ Close contact with infected individuals.

€9 Immunocompromised states: HIV, diabetes,
malnutrition, chronic kidney disease.

@ Substance abuse, especially alcohol or 1V drug use.

@ Living in crowded conditions: homeless shelters,
correctional facilities, or refugee camps.

€ Immigrants from countries with a high TB burden.

What is the difference between
latent TB and active TB? &

@ Latent TB:

- Infection without disease.

- No symptoms or transmission.

- Positive tuberculin skin test (TST) or interferon-
gamma release assay (IGRA), negative chest X-ray,
and sputum culture.

- Not contagious.

- Treatment with Isoniazid or Rifampin for 9 months
may be recommended.

@ Active TB:

- Symptomatic, contagious, and requires treatment to
prevent spread.

- Positive TST, chest X-ray abnormalities, and positive
sputum culture.

What are the common
symptoms of active TB? &

€ Cough (often with blood-streaked sputum).

@ Night sweats.

@ Fever and chills.

© Weight loss and anorexia.

@ Fatigue.

@ Pleuritic chest pain.

€ Inadvanced cases, hemoptysis (coughing up blood).

How is Tuberculosis
diagnosed? g

@ Tuberculin skin test (TST):

- Induration > Smm is considered positive in HIV-
positive individuals, close contacts of TB patients, and
immunocompromised individuals.

- > 10mm for people with high-risk exposures and >
15mm for those with low risk.
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Answer

@ Interferon-Gamma Release Assay (IGRA):
Alternative to TST, particularly in BCG-vaccinated
individuals.

@ Chest X-ray: Look for upper lobe infiltrates,
cavitary lesions, or nodules.

€ Sputum culture: Gold standard for diagnosing
active TB. Must be cultured on Lowenstein-Jensen
medium or MGIT (Mycobacteria Growth Indicator
Tube).

@ Acid-fast bacilli (AFB) smear: Positive results
indicate active TB but may require confirmation with
culture.

What is the role of sputum
smear in diagnosing TB? &

@ Sputum smear for acid-fast bacilli (AFB):

- Initial test to assess active infection.

- Positive smear supports diagnosis but needs culture
confirmation.

- Multiple samples (usually 3) should be collected for
accuracy.

What is the treatment regimen
for active TB? @

@ First-line treatment involves 4-drug therapy:

- Isoniazid (INH).

- Rifampin (RIF).

- Pyrazinamide (PZA).

- Ethambutol (EMB).

€ Duration: Initial phase (2 months) with all 4 drugs,
followed by a continuation phase (4 months) with
Isoniazid and Rifampin.

@ Directly observed therapy (DOT) is recommended
to ensure patient adherence.

What are the major side effects
of Isoniazid (INH)? A

@ Hepatotoxicity (monitor liver function).

@ Peripheral neuropathy (prevent with pyridoxine
supplementation).

€ Drug-induced lupus.
@ CNS effects (e.g., seizures, psychosis) in high doses.

What are the major side effects
of Rifampin (RIF)? A

€ Hepatotoxicity (monitor liver enzymes).

€ Orange discoloration of urine, sweat, and tears.
@ Drug interactions (induces CYP450 enzymes).
@ Flu-like symptoms (rare).

What is the role of
Pyrazinamide (PZA) in TB

treatment? @

@ Pyrazinamide is used in the initial phase of
treatment for its bactericidal effect, especially in acidic

environments such as cavitary lesions.

153




PULMONOLOGY CHEATCODE FLASHCARDS [

BY: DR. HASHEM KHDOUR, MD

#

12

13

15

16

Question @

Answer

@ Side effects include hepatotoxicity and
hyperuricemia (can lead to gout).

What is the role of Ethambutol
(EMB) in TB treatment?

€ Ethambutol is used as part of the initial therapy to
prevent drug resistance.

@ Side effects include optic neuritis (decreased visual
acuity, red-green color blindness).

€ Monitor visual acuity regularly during treatment.

What is multi-drug resistant
TB (MDR-TB)? &

9 MDR-TB is resistant to at least Isoniazid and
Rifampin.

@ Treatment involves second-line drugs (e.g.,
Fluoroquinolones, Amikacin, Linezolid), which are
more toxic and less effective.

@ Extensively drug-resistant TB (XDR-TB) is
resistant to additional drugs like Fluoroquinolones and
second-line injectable agents.

What are the diagnostic tests
used to confirm drug-resistant

TB? ¢

@ Culture and Drug Susceptibility Testing (DST):
Confirm resistance.

@ GeneXpert MTB/RIF: Rapid test for
Mycobacterium tuberculosis and Rifampin resistance.

@ Line Probe Assays (LPA): Detect resistance to
Isoniazid and Rifampin.

What is the role of Bacillus
Calmette-Guérin (BCG)
vaccination in TB prevention?

&

€ BCG vaccine is used in many countries to prevent
severe forms of TB, particularly miliary TB and TB
meningitis in children.

@ Itis not 100% effective in preventing pulmonary TB
and is not commonly used in high-income countries.

What are the complications of
untreated active TB? A\

@ Progressive lung damage (e.g., cavitary lesions,
fibrosis).

@ Respiratory failure.

@ Hemoptysis (severe, life-threatening).

@ Miliary TB (disseminated TB affecting multiple
organs).

€ TB meningitis (can cause neurological damage and
death).

How is latent TB treated? {7

@ Isoniazid for 6-9 months is the preferred treatment.
@ Alternatively, Rifampin for 4 months can be used.

@ Treatment is essential to prevent the progression to
active TB.
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Question @

Answer

What are the risk factors for
developing active TB from

latent TB? A\

€9 HIV/AIDS or other immunocompromised states.
€ Recent exposure to active TB.

@ Young children and elderly individuals.

€ Smoking or poor nutrition.

€ Chronic medical conditions (e.g., diabetes, renal
failure).

What are the findings in a chest
X-ray of a patient with TB? &l

@ Upper lobe infiltrates.

@ Cavitary lesions.

@ Fibrosis or consolidation.

@ Miliary pattern in disseminated TB.

What is the role of Directly
Observed Therapy (DOT) in

TB management?

@ DOT ensures patients adhere to the full course of TB
treatment, which is crucial for curing TB and preventing

drug resistance.

@ This involves healthcare providers directly observing
the patient taking their medications.
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E Question @ Answer
@ A localized necrotic cavity within the lung
parenchyma, filled with pus due to infection.

@ Usually occurs due to aspiration pneumonia
leading to polymicrobial anaerobic infection.

1 |What is a lung abscess? &

@ Aspiration risk factors:

- Altered consciousness (alcoholism, drug
overdose, seizures, stroke).

- Dysphagia due to neurologic disease (e.g., stroke,
Parkinson’s).

What are the risk factors for - Poor dental hygiene.

developing a lung abscess? /\ € Immunosuppression:

- HIV/AIDS, malignancy, diabetes, chronic
steroid use.

@ Bronchial obstruction:

- Foreign body aspiration, tumors, or
bronchiectasis.

€@ Anaerobes (most common):

- Bacteroides, Fusobacterium,
Peptostreptococcus, Prevotella.

What are the most common @ Aerobic bacteria:

3 ||pathogens causing lung abscesses? | staphylococcus aureus (including MRSA).

& - Klebsiella pneumoniae (common in alcoholics).

- Pseudomonas aeruginosa (nosocomial infections).
- Streptococcus pneumoniae (aspiration
pneumonia).

@ Systemic symptoms:

- Fever, chills, night sweats, weight loss, fatigue.
@ Respiratory symptoms:

- Cough with foul-smelling, purulent or blood-
streaked sputum.

- Pleuritic chest pain.

- Dyspnea (if large abscess).

@ Physical exam findings:

- Decreased breath sounds.

- Dullness to percussion over affected area.

- Possible crackles or bronchial breath sounds.

@ Chest X-ray (CXR):
5 |How is lung abscess diagnosed? @g |- Thick-walled cavitary lesion with an air-fluid
level.

What is the typical presentation of a
patient with a lung abscess?

157



PULMONOLOGY CHEATCODE FLASHCARDS [ BY: DR. HASHEM KHDOUR, MD

#] Question @ Answer

@ CT chest (more sensitive):

- Differentiates abscess from empyema or tumors.
@ Sputum culture & Gram stain:

- To identify causative organisms.

@ Blood cultures:

- If sepsis is suspected.

€ Bronchoscopy:
- If malignancy or foreign body is suspected.

@ First-line therapy:

- IV antibiotics for 4-8 weeks.

- Ampicillin-sulbactam or Carbapenems (for
anaerobes).

- Clindamycin (if penicillin allergy).

@ If MRSA suspected:

- Add Vancomycin or Linezolid.

@ If Klebsiella (alcoholic patients):

- Use 3rd-gen cephalosporins (Ceftriaxone,
Cefotaxime).

@ Supportive care:

- Oxygen therapy, hydration, nutritional support.

6 ||How is a lung abscess treated?

@ Indications for surgery:

- Failure of medical therapy (>6-8 weeks).
- Large abscess (>6 cm).

- Bronchopleural fistula.

- Underlying malignancy.

When is surgical drainage or
lobectomy needed? X

€ Lung abscess:

- Cavitating lesion within lung tissue.

How is lung abscess differentiated |- Contains pus and necrotic debris.

from empyema? [ © Empyema:

- Infection in pleural space.

- Presents with pleural effusion with loculations.

€ Bronchopleural fistula (air leak into pleural
space).

€9 Empyema (infection spreads to pleural space).
@ Sepsis & septic emboli (infection spreads to
bloodstream).

@ Lung fibrosis & chronic suppurative lung

What are the complications of
untreated lung abscess? /\

] disease.
10 What preventive measures reduce |49 Aspiration prevention:
the risk of lung abscess? @ - Elevate head of bed for high-risk patients.
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- Swallowing assessment in stroke patients.

@ Oral hygiene:

- Regular dental care to reduce bacterial load.
@ Treat underlying disorders:

- GERD, neurological dysphagia, alcoholism.
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Ef MCQ Case Scenario Questions:

Case Scenario

Difficulty Question Options Answer Explanation
A 28-year-old woman
presents with cough,
mild fever, and sore Acute bronchitis
throat lasting for 5 A) Acute often presents with
days. She has no bronchitis B) A) Acute cough, mild fever,
% significant medical Pneumonia C) - and wheezing. It is
: : . bronchitis
history, and physical Tuberculosis commonly caused by
examination reveals D) Asthma viral infections and
mild wheezing. What is lasts for 1-3 weeks.
the most likely
diagnosis?
A 60-year-old man with Pneumonia presents
smoking history with fever,
presents _Wlth A) Acute prpductlve cough,
productive cough, - chills, and
f . bronchitis B) . .
o e S ever, and chills for 3 Pneumonia C) B) _ rac_llographlc
days. Chest X-ray . Pneumonia |levidence of
.2 .. |Tuberculosis S
reveals consolidation in D) Lung cancer consolidation.
the right lower lobe. g Smoking history
What is the most likely increases the risk of
diagnosis? bacterial pneumonia.
A 35-year-old woman Acute bronch|t|§
. often follows a viral
with asthma presents ) . .
. . A) Acute infection, causing
with cough, wheezing, . :
bronchitis B) cough, wheezing,
and shortness of . dmild f
o o oo breath following a viral Pneumonla_C) A) Acu_tg and mild fever. It
UDDEr respirator Tuberculosis  ||bronchitis || does not cause
upper resp y D) Asthma significant shortness
infection. She has a :
: . exacerbation of breath or
mild fever. What is the lidati
most likely diagnosis? consolidation on
' chest X-ray.
Q}?g;ﬁga&zlﬁlﬂ?&\e’wth A) Acute COPD increases the
. bronchitis B) risk of bacterial
pulmonary disease Bacterial pneumonia, which
(COPD) presents with : B) Bacterial y
PRARARAS productive cough, pneumonia C) pneumonia presents with

purulent sputum, and
fever for the past 5
days. His chest X-ray

Tuberculosis
D) COPD
exacerbation

productive cough,
purulent sputum,
and patchy
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ep Case Scenario . .
Difficulty Question Options Answer Explanation
shows patchy infiltrates on chest
infiltrates. What is the X-ray.
most likely diagnosis?
A 30-year-old man Tuberculosis presents
presents with a ith .
ersistent cough for 2 with persistent
P . A) Acute cough, night sweats,
weeks, night sweats, bronchiti oht | d
weight loss, and ronc |t|s_ B) C) \r/]velg t 0ss, an I
PRARASA hemoptysis. He has a Pneumonla_C) Tuberculosis emoptysis. Trav_e
. Tuberculosis to an endemic region
history of recent travel .
. . D) Lung cancer increases the
to an endemic region. likelihood of
What is the most likely
: . exposure.
diagnosis?
A 60-year-old man with HIV is a major risk
HIV and a history of  ||A) Acute factor for
recent travel to an bronchitis B) tuberculosis. The
endemic area presents ||Bacterial C) upper lobe
¢ 9% TF S ¢ |with cough, fever, and |jpneumonia C) ._|linfiltrates and
: . Tuberculosis .
weight loss. Chest X- | Tuberculosis systemic symptoms
ray shows upper lobe ||D) Fungal (fever, weight loss)
infiltrates. What is the |infection are highly suggestive
most likely diagnosis? of TB.
A 40-year-old man
presents with persistent A) Acute The cavitary lesions
cough, fever, night o and systemic
bronchitis B)
sweats, and . symptoms (fever,
Sho o o o oo unintentional weight B:glt;z?rlﬂa Q) C) night sweats, weight
loss for the past 6 P . Tuberculosis ||loss) are classic for
. Tuberculosis .
weeks. His chest X-ray D) Lun tuberculosis,
shows cavitary lesions. abscessg especially with a
What is the most likely persistent cough.
diagnosis?
A 25-year-old woman !_“V |nfect|on_
. increases the risk of
presents with fever, : : :
. o A) Pneumonia tuberculosis, which
chills, and pleuritic . .
. B) Tuberculosis often presents with
chest pain. She has a C) Acute B) upper lobe
PRARASASLS h'St.O.ry of HIV aqd 4 |bronchitis D) | Tuberculosis ||consolidation and
positive tuberculin Pulmonar systemic symptoms
skin test. Chest X-ray nary y ymptor
embolism such as fever, chills,
reveals upper lobe and pleuritic chest
consolidation. What is painp
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ep Case Scenario . .
Difficulty Question Options Answer Explanation
the most likely
diagnosis?
A 70-year-old man with Aspiration
chronic alcohol use pneumonia occurs in
o A) Acute ; . .
presents with high bronchitis B) patients with chronic
fever, confusion, and Pneumonia C) D) alcohol use and
¢ 9% 9% 5¢ ¢ |[purulent sputum. Tuberculosis . |ASPiration |jpresents with

Chest X-ray shows D) Aspiration pneumonia |bilateral infiltrates,
bilateral infiltrates. neun?onia high fever,
What is the most likely P confusion, and
diagnosis? purulent sputum.
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[_]| Educational stories:

Story 1: The College Student with Cough

Tom, a 21-year-old college student, presents with a persistent cough that has lasted for two
weeks. He reports clear sputum, mild fever, and no shortness of breath. He is otherwise
healthy and denies any underlying lung disease. On examination, his vital signs are stable, and
there are no signs of hypoxia or consolidation. Chest auscultation reveals wheezing but no
rales. A chest X-ray is normal. He is diagnosed with acute bronchitis, likely viral in origin, and
advised to take symptomatic treatment (e.g., acetaminophen, cough suppressants).

« Key Points:
o Acute bronchitis is commonly viral and characterized by a productive cough
lasting <3 weeks.
o Physical examination is typically unremarkable, with wheezing but no signs of
consolidation or pneumonia.
Chest X-ray is usually normal in acute bronchitis.
Treatment is supportive, with rest, hydration, and symptom management.
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Story 2: The Elderly Woman with Shortness of Breath

Mrs. Thompson, a 75-year-old woman, presents with fever, chills, productive cough, and
shortness of breath for the past three days. She has a history of chronic obstructive
pulmonary disease (COPD) and hypertension. On examination, she is febrile (38.5°C), has
tachypnea, tachycardia, and dullness to percussion over the right lower lung field. Chest X-
ray reveals lobar consolidation. A sputum culture grows Streptococcus pneumoniae, and she
is diagnosed with community-acquired pneumonia (CAP). She is started on empiric
antibiotics (e.g., ceftriaxone and azithromycin).

o Key Points:

o

o
o
o

Pneumonia presents with fever, cough, dyspnea, and tachypnea.

In elderly patients, pneumonia may present with confusion and poor feeding.
Lobar consolidation on chest X-ray is characteristic of bacterial pneumonia.
Sputum culture helps identify the causative organism, but empiric antibiotics
should be started early.
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Story 3: The Diabetic Patient with Cough and Fever

Mr. Patel, a 58-year-old man with diabetes mellitus, presents with fever, chills, productive
cough, and shortness of breath for the past four days. He has a history of poor glycemic
control and frequent hospitalizations for infections. On examination, he has tachypnea,
tachycardia, and crackles in the left lower lung. Chest X-ray shows right lower lobe
consolidation, and a blood culture grows Klebsiella pneumoniae. He is diagnosed with
hospital-acquired pneumonia (HAP), and antibiotics are adjusted to meropenem.

o Key Points:
o Diabetic patients are at increased risk for pneumonia due to impaired immune

response and hyperglycemia.

o HAP occurs in patients who have been hospitalized for more than 48 hours and is
often caused by multidrug-resistant organisms.
Blood cultures and sputum cultures help guide antibiotic therapy.
Broad-spectrum antibiotics like meropenem may be required for resistant
organisms.
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Story 4: The Immigrant with Chronic Cough

Ahmed, a 30-year-old immigrant from Somalia, presents with a persistent cough, night
sweats, and weight loss over the past three months. He reports a history of exposure to family
members with TB. On examination, he is tachypneic, with crackles heard over the left lung
field. Chest X-ray reveals upper lobe cavitary lesions. Sputum smear is positive for acid-fast
bacilli (AFB), and he is diagnosed with pulmonary tuberculosis (TB). He is started on a
combination regimen of isoniazid, rifampin, pyrazinamide, and ethambutol.

o Key Points:
o TB typically presents with a chronic cough, night sweats, weight loss, and
hemoptysis.

Chest X-ray findings include cavitary lesions and upper lobe consolidation.
Sputum smear for AFB is crucial for diagnosis.

Combination therapy with isoniazid, rifampin, pyrazinamide, and
ethambutol is the standard for active TB.
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Story 5: The Smoker with Cough and Fever

Mr. Clark, a 60-year-old man with a 40-pack-year smoking history, presents with a persistent
cough, fever, and productive sputum for the past five days. He also complains of pleuritic
chest pain and dyspnea. On examination, his vital signs show fever, tachycardia, and
tachypnea. Chest X-ray reveals a right-sided consolidation with a pleural effusion. Sputum
culture reveals Haemophilus influenzae, and he is started on ceftriaxone and azithromycin.

« Key Points:

o Smokers are at increased risk of pneumonia, particularly with Haemophilus
influenzae.

o Pleuritic chest pain and dyspnea are common in patients with lobar
pneumonia.

o Pleural effusion may occur as a complication of pneumonia, often requiring
thoracentesis.

o Empiric antibiotic therapy should cover common organisms like Streptococcus
pneumoniae and Haemophilus influenzae.
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Story 6: The Young Athlete with Fever and Cough

Lily, a 23-year-old female athlete, presents with fever, cough, and fatigue for the past four
days. She has no significant medical history and is usually healthy. On examination, she is
febrile and has rales on auscultation. Chest X-ray shows a patchy infiltrate in the right lower
lung, and sputum culture grows Streptococcus pneumoniae. She is diagnosed with
community-acquired pneumonia and started on amoxicillin-clavulanate.

o Key Points:
o Healthy adults can develop pneumonia, often from Streptococcus pneumoniae
or Mycoplasma pneumoniae.
Patchy infiltrates on chest X-ray are often seen in atypical pneumonia.
Sputum culture may identify the causative organism and guide treatment.
Empiric therapy should cover the most likely pathogens, including
Streptococcus pneumoniae.
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Story 7: The Homeless Man with Chronic Cough

James, a 50-year-old homeless man, presents with a productive cough and fever for the past
two months. He has poor nutrition and a history of alcoholism. On examination, he is febrile
with weight loss and crackles over the right lung. Chest X-ray shows fibrotic lesions in the
upper lobe, consistent with latent tuberculosis reactivation. His sputum smear is positive for
AFB, confirming active TB. He is started on standard TB treatment and referred for directly
observed therapy (DOT).

« Key Points:
o Homeless individuals are at high risk for TB due to poor living conditions and
malnutrition.
o Reactivation of latent TB can occur in immunocompromised states, such as
alcoholism.
Chest X-ray findings include fibrotic changes and upper lobe involvement.
Sputum smear for AFB is essential for confirming active TB.
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Story 8: The Healthcare Worker with Cough and Hemoptysis

Maria, a 34-year-old nurse, presents with a three-week history of cough, fever, and
hemoptysis. She works in a TB clinic and has had direct exposure to infected patients. On
examination, she is tachypneic with crackles in the upper lung fields. Chest X-ray shows
cavitary lesions in the upper lobes, and a positive tuberculin skin test (TST) confirms
exposure. Sputum culture is positive for Mycobacterium tuberculosis, and she is started on

four-drug TB therapy.

« Key Points:
o Healthcare workers are at increased risk of TB exposure.
o Hemoptysis is a hallmark of pulmonary TB and should raise suspicion for active
disease.
o Tuberculin skin test (TST) is used for screening, but diagnosis requires sputum
culture for AFB.
o Cavitary lesions on chest X-ray suggest active pulmonary TB.
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Story 9: The Traveler with Persistent Cough

John, a 40-year-old traveler who recently returned from India, presents with a chronic cough,
night sweats, and weight loss. He also has a history of contact with individuals with TB while
traveling. On examination, he is febrile with weight loss and crackles on auscultation. Chest X-
ray reveals cavitary lesions in the upper lobes. Sputum smear confirms active TB. He is
started on first-line anti-TB therapy and monitored closely for side effects.

o Key Points:
o Travelers from countries with high TB prevalence should be screened for
pulmonary TB upon return.
Night sweats, weight loss, and hemoptysis are classic symptoms of TB.
Cavitary lesions on chest X-ray are characteristic of reactivation TB.
Sputum smear for AFB is the gold standard for diagnosing active TB.
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4>Flashcards:

E Question @ Answer

@ Asingle, well-defined, round lesion in the lung, <3 cm

in diameter, surrounded by normal lung parenchyma without
associated atelectasis, pleural effusion, or
lymphadenopathy.

@ If >3 cm, it is considered a lung mass and has a higher
malignancy risk.

What is a solitary
1 ||pulmonary nodule (SPN)?
[

9 Benign causes:

- Infectious granulomas (Histoplasmosis, Tuberculosis,
Coccidioidomycosis).

- Hamartomas (benign lung tumors).

What are the common - Inflammatory lesions (Wegener’s, rheumatoid nodules,
causes of SPN? & L, sarcoidosis).

9 Malignant causes:

- Primary lung cancer (Adenocarcinoma, Squamous cell
carcinoma, Small cell lung cancer).

- Metastases (Breast, colon, kidney, melanoma).

@ Patient-related:

- Age > 40 years.

- History of smoking (dose-dependent risk).
What are the risk factors |- Personal or family history of cancer.

3 |for malignancy in a solitary||@ Nodule characteristics:

pulmonary nodule? /A - Size >2 cm.

- Spiculated margins (irregular, jagged).

- Non-calcified or eccentric calcification.

- Rapid growth (doubling time 1-6 months).

What are the typical @ Usually asymptomatic (incidental finding on imaging).

4 |lclinical presentations of @ If symptomatic (suggests malignancy or infection):
SPN? - Cough, hemoptysis, weight loss, night sweats.
' - Chest pain, dyspnea (if large lesion).
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E Question @ Answer

@ Chest X-ray:

- First-line, may detect an incidental nodule.

@ CT scan (High-resolution CT):

- Determines size, border characteristics, calcification
What imaging modalities ||patterns.

5 ||lare used in SPN @ PET scan (FDG-PET):
evaluation? [ - Helps differentiate benign vs. malignant lesions (increased
FDG uptake = malignancy).
@ Biopsy:

- CT-guided needle biopsy (for peripheral lesions).
- Bronchoscopy with biopsy (for central lesions).

@ Benign features:

- Small size (<8 mm).

- Smooth, well-defined borders.

- Dense, central, popcorn calcifications.

- No significant growth over time.

© Malignant features:

- Larger size (>2 cm).

- Spiculated, irregular, lobulated margins.
- Eccentric or amorphous calcifications.

- Rapid growth (doubling time 1-6 months).

What CT characteristics
6 |lsuggest a benign vs.

malignant nodule? Q

@ Low-risk patients:

- <6 mm — No follow-up needed.

What are the Fleischner | 288 mm —>SRepe1aé$T ;‘;ﬁ:lz montkL;.

7 |Society guidelines for ’ Hmnr: _.)kem;. ts’( kscan’ (I)(rj IOpSy)'
managing SPN? igh-risk patients (smokers, older age):
gmng S -<6 mm — CT at 6-12 months.

- 6-8 mm — CT at 3-6 months.

->8 mm — PET scan or biopsy.

@ Fluorodeoxyglucose (FDG) uptake:
- High uptake (>2.5 SUV) — Suspicious for malignancy.
How is PET scan used in I LOV\_I u_pta_ke (<2.5 SUV) — More likely benign.
SPN evaluation? & ¢ Limitations: N .

- False positives (inflammatory or infectious lesions).
- False negatives (small tumors or low metabolic activity
tumors like carcinoid).

@ If high-risk features are present (size >8 mm,
When is a biopsy indicated |/irregular/spiculated margins, smoker, rapid growth).
for SPN? @ When PET scan shows increased FDG uptake.
@ If persistent growth on serial CT scans.
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Question @ Answer
@ CT-guided percutaneous needle biopsy (for peripheral
nodules).
What are the biopsy @ Bronchoscopy with transbronchial biopsy (for central

options for SPN? §2J

nodules).

@ Surgical excision (video-assisted thoracoscopy or
lobectomy) if malignancy is highly suspected.

How is an SPN managed if
found to be malignant?

@ Surgical resection (lobectomy, wedge resection) for
early-stage lung cancer.

€ Adjuvant chemotherapy/radiotherapy if indicated.

@ Metastatic disease — Consider targeted therapy or
immunotherapy.

What are the surgical
options for treating

malignant SPN? X

€@ Wedge resection (removal of the nodule with a small lung
margin).

€ Segmentectomy (removal of a lung segment).

@ Lobectomy (removal of entire lung lobe, standard for
malignancy).

€ Pneumonectomy (removal of entire lung, rarely needed).

What is the prognosis of
malignant SPN?

@ Early-stage lung cancer (localized, surgically
resectable) — Good prognosis (5-year survival >70%b).

@ Advanced/metastatic disease — Poor prognosis (5-year
survival <20%o).

What are the key
takeaways for SPN

management?

@ Incidental nodules need risk stratification (size, patient
risk factors).

@ Low-risk — Serial CT follow-up.

@ Intermediate-risk — PET scan or biopsy.

@ High-risk — Consider surgical excision.

@ Malignant SPN — Treated with surgery, chemotherapy,
or radiotherapy.
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Assessment of malignancy risk for solitary pulmonary nodule
Variable Low risk Intermediate risk High risk

Nodule size (cm) <0.8 08-20 220
Age (yr) <40 40-60 >60
Smoking status Never smoked Current Current
Smoking
Nodule margin Corona radiata
characteristics BinceN) Scalloped or spiculated
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Solitary pulmonary nodule
on routine chest x-ray

Stable lesion
Previous chest x-ray M’| No further testing

No previous imaging or
possible nodule growth

| ChestCT I

' | ‘

Benign Indeterminate or Highly suspicious
features suspicious for for malignancy
l malignancy
 J 4
I Serial CT scans | Further | Surgical excision
investigation with
biopsy or PET

PET = positron emission tomography.

E Question @ Answer Q)

A malignant tumor originating from lung tissue, primarily
1 (What is lung cancer? 01 |[from bronchial epithelium. Leading cause of cancer-related
death worldwide.

, |Whatare the two major [Non-Small Cell Lung Cancer (NSCLC) (85%) ZB5mall
types of lung cancer? (L, Cell Lung Cancer (SCLC) (15%)

- Adenocarcinoma (most common, especially in non-
What are the subtypes of  |smokers) - Squamous Cell Carcinoma (strong smoking

NSCLC? association) - Large Cell Carcinoma (poor prognosis,
] undifferentiated)
What are the main risk =~ Smoking (most significant) & Occupational exposure
4 ||factors for lung cancer? (asbestos, radon) & Radiation exposure ) Genetic
L = &) predisposition
What are common - Local: Cough, hemoptysis, dyspnea, chest pain - Systemic:
5 (symptoms of lung cancer? | Weight loss, fatigue, night sweats - Metastatic: Bone pain,
3D neurological symptoms, liver dysfunction
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Question @

Answer Q)

What are paraneoplastic
syndromes associated with

lung cancer?

- SCLC: SIADH (hyponatremia), Cushing’s syndrome
(ACTH), Lambert-Eaton Syndrome - Squamous Cell:
Hypercalcemia (PTHrP) - Adenocarcinoma: Hypertrophic
osteoarthropathy

diagnosed? [Cj &,

How is lung cancer

8 Imaging: Chest X-ray, CT scan fl, Histopathology:
Bronchoscopy + biopsy, CT-guided biopsy, pleural fluid
cytology

what staging systems are

used for lung cancer? [l

- TNM system for NSCLC - Limited vs Extensive for SCLC

What is the treatment
approach for NSCLC?

V&

- Early stage (I, Il): Surgery +/- adjuvant chemo/radiation -
Locally advanced (111): Chemoradiotherapy - Metastatic
(1V): Immunotherapy, targeted therapy, chemo

How is SCLC treated? (@}

@ Limited Stage: Chemoradiation (@) Extensive Stage:
Palliative chemotherapy, immunotherapy

What targeted therapies
exist for NSCLC? @ AL

- EGFR inhibitors (erlotinib) for EGFR+ - ALK inhibitors
(crizotinib) for ALK+ - PD-1 inhibitors (pembrolizumab) for
PDL1+

What is the role of
screening in lung cancer?

Bo

=2 |_ow-dose CT scan annually for high-risk individuals: -
Age 50-80 - >20 pack-year smoking history - Current or quit
smoking within 15 years

What is the prognosis of
lung cancer?

5-year survival rates: - NSCLC: ~20% overall - SCLC:
~6%, very aggressive

What is Pancoast tumor
and its symptoms? & 3

Apical lung tumor affecting brachial plexus & sympathetic

chain. & Shoulder pain, Horner’s syndrome (ptosis,
miosis, anhidrosis), arm weakness

What is superior vena cava
(SVC) syndrome? &

Compression of SVC — M Facial swelling, venous
distension, dyspnea, ""Pemberton’s sign** (worsened
symptoms with arm elevation)

IS B

Question @

Answer Q)

What are the two main types
of lung cancer? 1R

@l Non-Small Cell Lung Cancer (NSCLC) - 85% (L
Small Cell Lung Cancer (SCLC) - 15%

What are the three subtypes
of NSCLC? &

DAdenocarcinoma 25quamous Cell Carcinoma &1 arge
Cell Carcinoma

What are the key features of
adenocarcinoma? £ $§ =

- Most common lung cancer overall and in non-smokers -
Peripheral lung location - Associated with EGFR, ALK,
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Question @

Answer Q)

KRAS mutations - Can cause hypertrophic
osteoarthropathy

What are the key features of
squamous cell carcinoma?

@

- Strong smoking association - Located centrally -
Produces parathyroid hormone-related peptide (PTHrP)
— Hypercalcemia - Histology: Keratin pearls &
intercellular bridges

What are the key features of
large cell carcinoma? [£g &)

- Poorly differentiated NSCLC - Can be central or
peripheral - Associated with poor prognosis - Histology:
Pleomorphic giant cells

What are the key features of
Small Cell Lung Cancer

(scLey? A&

- Highly aggressive & metastasizes early - Centrally
located - Paraneoplastic syndromes: - SIADH
(Hyponatremia) - ACTH (Cushing’s Syndrome) -
Lambert-Eaton Myasthenic Syndrome

What genetic mutations are
associated with lung cancer?

& i

- Adenocarcinoma: EGFR, ALK, KRAS - Squamous
Cell: TP53, PIK3CA - SCLC: MYC amplification, RB1
loss

How does lung cancer

Hematogenous & Lymphatic Spread - Brain (headache,

@ seizures) - Bone (pathologic fractures) - Liver (jaundice,
Spread: hepatomegaly) - Adrenal glands (asymptomatic)
: . - NSCLC: Better prognosis, treatable with surgery if
Wh h f ) ) .
atis the prognosis o localized - SCL.C: Poor prognosis, requires chemotherapy

NSCLC vs SCLC? (N

& radiation

How do we stage NSCLC and
scLC? g ull

- NSCLC: TNM system (Tumor, Nodes, Metastases) -
SCLC: Limited (confined to one hemithorax) vs Extensive
(metastatic)

Which lung cancer is most
associated with smoking?

g

SCLC & Squamous Cell Carcinoma (Both are central and
strongly linked to smoking)

Which lung cancer is most
common in non-smokers?

®o

Adenocarcinoma (Common in non-smokers, women, &
EGFR mutations)

Which lung cancer produces
PTHrP and causes

hypercalcemia? () A\

Sqguamous Cell Carcinoma (Think "S for Squamous and
Stones - Calcium!™)

Which lung cancer is the
most aggressive? M 45

Small Cell Lung Cancer (SCLC) - Rapid growth & early
metastasis

Which lung cancer is linked

to asbestos exposure? I @

Adenocarcinoma (most common), but also Mesothelioma
(pleural-based)
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Type of tumor Incidence Location Clinical associations
Clubbin
Adenocarcinoma | 40%-50% |e Peripheral e W
 Hypertrophic osteoarthropathy
.  Central ,
Squamous cell carcinoma| 20%-25% _ _ .| Hypercalcemia
» Necrosis & cavitation
 Cushing syndrome
Small cell carcinoma 10%-15% |« Central « SIADH

Lambert-Eaton syndrome

Gynecomastia

Large cell carcinoma 5%-10% | Peripheral
Galactorrhea

SIADH = syndrome of inappropriate antidiuretic hormone.

\ Question H Answer \

- Cough (persistent, change in chronic cough)
- Hemoptysis (coughing up blood)
- Shortness of breath (dyspnea)
- Chest pain (usually localized or pleuritic)
- Wheezing (due to airway obstruction)
- Fatigue (generalized weakness)
- Unexplained weight loss (often a late sign)
- Loss of appetite
- Clubbing of fingers (due to chronic hypoxia)
- Hoarseness (due to recurrent laryngeal nerve
involvement)
- Paraneoplastic syndromes (e.g.,
hypercalcemia, SIADH, Cushing syndrome)

- Persistent cough (new or changing in chronic
smokers)

- Hemoptysis (due to tumor ulceration or necrosis)
What are the local symptoms of lung |- Chest pain (pleuritic or dull, due to tumor
cancer? (o invasion into pleura or chest wall)

- Wheezing (due to airway obstruction)

- Dyspnea (due to airway compression or pleural
effusion)

What are the common signs and
symptoms of lung cancer? [J
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[#]

Question

Answer

What are the systemic symptoms of
lung cancer? @

- Weight loss (unexplained, often associated with
poor prognosis)

- Fatigue (due to systemic effects of cancer)

- Anorexia (loss of appetite)

What paraneoplastic syndromes are
associated with lung cancer? @l

- Hypercalcemia (from parathyroid hormone-
related peptide (PTHrP))

- SIADH (Syndrome of Inappropriate
Antidiuretic Hormone secretion)

- Cushing syndrome (due to ectopic ACTH
production)

- Lambert-Eaton syndrome (muscle weakness
due to autoantibodies against presynaptic calcium
channels)

ol

What are the specific signs of right-
sided lung cancer?

- Superior vena cava syndrome (facial swelling,
arm swelling, distended neck veins)

- Right-sided pleural effusion (due to obstruction
or metastasis)

What are the specific signs of left-
sided lung cancer? <y

- Hoarseness (due to recurrent laryngeal nerve
involvement)

- Diaphragmatic paralysis (due to phrenic nerve
involvement)

-~

What are the late-stage symptoms of
lung cancer? 3

- Severe weight loss (cachexia)

- Bone pain (due to metastasis to bones)

- Neurological deficits (due to brain metastasis)
- Liver dysfunction (due to liver metastasis)

What is the relationship between lung
cancer and paraneoplastic

syndromes? &

- Hypercalcemia: due to PTHrP secretion (more
common in squamous cell carcinoma)

- SIADH: excessive ADH secretion, leading to
hyponatremia (seen in small cell lung cancer)

- Cushing syndrome: due to ectopic production of
ACTH (most commonly in small cell lung
cancer)

- Lambert-Eaton syndrome: associated with
small cell lung cancer, causes muscle weakness

What are the common symptoms of
lung cancer in elderly patients?

@O

- Cough (persistent)

- Shortness of breath (dyspnea)

- Chest pain (more common with tumor
progression)

- Fatigue (more pronounced due to comorbid
conditions)

- Weight loss (more profound in elderly)

- Hemoptysis (in advanced stages)
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[#]

Question

Answer

10

How does the location of the lung
cancer impact symptoms? §

- Central tumors (close to the hilum): tend to
cause cough, hemoptysis, and wheezing due to
airway obstruction

- Peripheral tumors (on the lung periphery): may
present with pleuritic chest pain or dyspnea due
to pleural invasion or effusion

11

What are the signs of advanced lung

cancer?

- Severe weight loss (cachexia)

- Fatigue (due to systemic illness)

- Bone pain (due to bone metastasis)

- Neurological changes (e.g., seizures, confusion
from brain metastasis)

- Respiratory failure (from pleural effusion,
airway obstruction, or pneumonitis)

What are the signs and symptoms of a
superior vena cava syndrome caused

by lung cancer? (3

- Facial swelling (especially in the morning)
- Arm swelling

- Distended neck veins

- Headache, dizziness

- Cyanosis (especially in the upper body)

13

What is the role of pancoast tumors
in lung cancer presentation? 4>

- Pancoast tumors (apical lung tumors) cause:

- Shoulder pain (due to invasion of the brachial
plexus)

- Horner's syndrome (ptosis, miosis, anhidrosis,
enophthalmos)

- Arm weakness (due to brachial plexus
involvement)

What are the symptoms of brain
metastasis from lung cancer? @

- Seizures

- Focal neurological deficits (e.g., hemiparesis,
aphasia)

- Headache

- Altered mental status (confusion, irritability)

15

How does lung cancer present in non-
smokers? &

- Symptoms are often more subtle in non-smokers.
- Common symptoms include cough, fatigue, and

weight loss.

- Adenocarcinoma is the most common histologic
type in non-smokers.
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Question

Answer

What are the initial steps in the
diagnosis of lung cancer? Q

- Clinical History: Patient history (smoking, exposure to
carcinogens, family history)

- Physical Examination: Signs of respiratory distress,
lymphadenopathy, clubbing, etc.

- Imaging: Chest X-ray or CT scan (initial
investigation)

- Sputum Cytology: If hemoptysis is present, check for
malignant cells in sputum

What imaging modality is used
for staging lung cancer? [k

- CT scan (with contrast) is the gold standard for
staging

- MRI: Used for brain metastasis or spinal cord
compression

- PET scan: Helps detect metastatic disease and assess
lymph node involvement

How does a chest X-ray
contribute to the diagnosis of

lung cancer? §e3

- Initial screening tool

- Mass or opacity visible in lung fields

- May show pleural effusion, hilar enlargement, or
atelectasis

- Can suggest the need for further imaging (CT scan) if
findings are suspicious

What is the role of
bronchoscopy in the diagnosis of

lung cancer? (@,

- Used for central lung tumors (near the bronchi)

- Allows for direct visualization of the airway

- Enables biopsy (transbronchial biopsy) for histological
diagnosis

- Can be used to check for endobronchial lesions and
airway obstruction

What is the role of CT-guided
biopsy in the diagnosis of lung
cancer? ¢

- Used for peripheral lung tumors (where bronchoscopy
is not accessible)

- Fine needle aspiration (FNA) or core biopsy of the
tumor

- Allows histological diagnosis when bronchoscopy is
not feasible

What is the role of sputum
cytology in diagnosing lung
cancer? [

- Sputum analysis for malignant cells

- Most useful in patients with hemoptysis or central
tumors

- Sensitivity is low for peripheral tumors

- Can help identify squamous cell carcinoma or small
cell carcinoma
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How is the diagnosis of small cell
lung cancer (SCLC) confirmed?

Q

- Typically diagnosed by bronchoscopy with biopsy or
FNA

- Immunohistochemical staining can help distinguish
SCLC from other types of lung cancer

- Sputum cytology and biopsy show small, round, blue
cells with salt-and-pepper chromatin

What are the different
histological types of lung

cancer? &

- Non-small cell lung cancer (NSCLC): Most common
- Adenocarcinoma (most common in non-smokers,
often peripheral)

- Squamous cell carcinoma (more common in smokers,
often central)

- Large cell carcinoma (poor prognosis, can occur
anywhere)

- Small cell lung cancer (SCLC): Aggressive, centrally
located, often with early metastasis

What is the role of PET scan in
the diagnosis and staging of lung

cancer? [l

- Staging tool: Helps assess lymph node involvement
and distant metastasis

- Sensitivity: High for detecting metastasis (especially
in SCLC and advanced NSCLC)

- Helps identify occult metastases not seen on CT

10

What blood tests are used in the
diagnosis of lung cancer? @

- CBC: May show anemia, leukocytosis, or
thrombocytosis

- Liver function tests: To assess for liver metastasis
- Serum calcium: May be elevated due to
hypercalcemia (paraneoplastic syndrome)

- Cytology: Tumor markers (e.g., CEA, CYFRA 21-1,
NSE, proGRP) for some subtypes

11

What is the importance of
staging in lung cancer
diagnosis? [[]

- Helps determine the extent of disease (localized vs.
metastatic)

- Critical for guiding treatment (surgical resection vs.
chemotherapy, radiation)

- TNM staging system: Stages based on Tumor size,
Nodal involvement, and Metastasis

What is the significance of PET-
CT in pre-surgical lung cancer

evaluation? &%

- Helps assess whether the tumor is resectable

- Determines the presence of distant metastasis

- Provides information on the lymph node involvement
- ldentifies metastatic sites and can assist in biopsy
planning

What are the advantages of
biopsy in lung cancer diagnosis?

- Provides a definitive diagnosis of the tumor type

- Determines the histological subtype (NSCLC vs.
SCLC)

- Helps guide treatment decisions based on molecular
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[#] Question

Answer

markers (e.g., EGFR, ALK mutations, PD-L1
expression)

What is the role of molecular
14|testing in lung cancer diagnosis?

A,

- Molecular testing (e.g., EGFR mutation testing,
ALK gene rearrangement, ROS1 and KRAS
mutations) is essential in determining eligibility for
targeted therapies

- Helps identify biomarkers for targeted therapies in
non-small cell lung cancer (NSCLC)

What are the complications that
15|/can occur during the diagnostic

procedures for lung cancer? A\

- Pneumothorax: Risk with biopsy procedures,
especially CT-guided

- Bleeding: From biopsy, especially in central tumors
or with bronchoscopy

- Infection: Risk from bronchoscopy or needle biopsy

What is the significance of TNM
16||staging in lung cancer
diagnosis? [l

- T (Tumor): Size and extent of the primary tumor

- N (Node): Lymph node involvement (hnumber and size)
- M (Metastasis): Presence or absence of distant
metastasis

- Staging guides treatment decisions and prognosis

\ Question

H Answer

What are the main treatment
options for lung cancer? @

- Surgery: For early-stage non-small cell lung cancer
(NSCLC) without distant metastasis

- Chemotherapy: For both NSCLC and small cell
lung cancer (SCLC), especially in advanced stages

- Radiation therapy: Can be used for both NSCLC
and SCLC, especially when surgery is not possible or
for palliative care

- Targeted therapy: For specific genetic mutations in
NSCLC (e.g., EGFR, ALK, ROS1)

- Immunotherapy: For both NSCLC and SCLC with
PD-L1 inhibitors like nivolumab, pembrolizumab

cancer treatment? &%

- Resection: Lobectomy or pneumonectomy for
NSCLC if the tumor is localized (Stage | or II)

What is the role of surgery in lung|- Segmentectomy or wedge resection in patients with

compromised lung function
- Video-assisted thoracic surgery (VATS) for
minimally invasive resection
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- Surgery is not recommended for small cell lung
cancer (SCLC) as it typically presents with metastasis

What is the role of chemotherapy
in lung cancer treatment?

- Chemotherapy is the primary treatment for
advanced NSCLC (Stage I11-1V) and for SCLC (both
limited and extensive stage)

- Common regimens for NSCLC: Cisplatin +
pemetrexed (non-squamous NSCLC) or cisplatin +
gemcitabine (squamous NSCLC)

- For SCLC, regimens typically include cisplatin or
carboplatin with etoposide or irinotecan

- Chemotherapy can also be used adjuvantly (post-
surgery) to reduce recurrence

What is the role of radiation
4 |therapy in lung cancer treatment?

- Adjuvant therapy: After surgery, radiation can be
used to kill residual microscopic cancer cells,
especially in NSCLC Stage Il and 111

- Palliative treatment: For relieving symptoms like
pain, hemoptysis, or airway obstruction in advanced
stages

- Stereotactic body radiation therapy (SBRT): Used
for early-stage, inoperable tumors or metastatic
lesions

- Can also be used for brain metastasis (from SCLC
or NSCLC)

What is the role of targeted
5 |([therapy in lung cancer treatment?

- Used in NSCLC patients with specific genetic
mutations or abnormalities

- EGFR inhibitors: For EGFR mutations in
adenocarcinoma (e.g., erlotinib, gefitinib, afatinib)
- ALK inhibitors: For ALK rearrangements in
NSCLC (e.g., crizotinib, alectinib)

- ROSL1 inhibitors: For ROS1 fusion-positive
NSCLC (e.g., crizotinib)

- BRAF inhibitors: For BRAF mutations (e.g.,
dabrafenib, trametinib)

What is the role of
6 ([immunotherapy in lung cancer

treatment? ¢

- Immune checkpoint inhibitors are used to enhance
the body’s immune response against NSCLC and
SCLC

- PD-1 inhibitors (e.g., nivolumab, pembrolizumab)
are commonly used for NSCL.C and SCL.C with high
PD-L1 expression

- CTLA-4 inhibitors (e.g., ipilimumab) can be used
in combination with PD-1 inhibitors in certain cases

- Atezolizumab (anti-PD-L1) is another option for
advanced NSCLC
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What are the common side effects
of chemotherapy in lung cancer

treatment?

- Nausea and vomiting (controlled with antiemetics)
- Fatigue

- Hair loss (alopecia)

- Neutropenia (increased risk of infection)

- Anemia (can lead to weakness and fatigue)

- Peripheral neuropathy (especially with vincristine,
cisplatin)

What are the common side effects
of radiation therapy in lung

cancer treatment? £23

- Fatigue (most common)

- Skin irritation (e.g., erythema, dryness) at the site of
radiation

- Esophagitis (painful swallowing)

- Pneumonitis (inflammation of lung tissue, can lead
to fibrosis)

- Cardiac toxicity (with radiation near the heart, can
lead to coronary artery disease)

What is the role of
chemoradiation in lung cancer

treatment? 3B

- Chemoradiation is the combination of
chemotherapy and radiation therapy

- Often used for Stage 111 NSCLC or limited-stage
SCLC

- Helps improve local control of the tumor and
increases survival rates

- Common regimen: cisplatin or carboplatin with
radiation therapy

10

What is the role of palliative care
in advanced lung cancer

treatment? Q@

- Aimed at improving quality of life rather than
curative treatment

- Includes pain management, dyspnea management,
and psychosocial support

- May involve radiation therapy for pain control,
obstructive symptoms, or brain metastasis

- Hospice care may be appropriate in the terminal
stages of the disease

11

What are the indications for
targeted therapy in lung cancer

treatment? @)

- Patients with NSCL.C who have specific genetic
mutations or driver mutations

- EGFR mutation: Use EGFR inhibitors like
gefitinib, erlotinib

- ALK rearrangement: Use crizotinib, alectinib
- ROSI1 fusion: Crizotinib or entrectinib

- BRAF mutations: dabrafenib, trametinib for
BRAF V600E

12

What is the role of maintenance
therapy in lung cancer treatment?

- After first-line chemotherapy for advanced
NSCLC, maintenance therapy is used to prolong
progression-free survival

- Common agents: Pemetrexed (for non-squamous
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NSCLC), nivolumab, pembrolizumab (for PD-L1
positive tumors)

- Can help delay disease progression and improve
overall survival

- Stage of the disease (earlier stages have better
outcomes)

- Histological type: SCLC has a worse prognosis than
NSCLC

- Genetic mutations: Presence of EGFR, ALK, and
ROS1 mutations can lead to targeted treatment options
with better outcomes

- Performance status: Patients with a good
performance status tolerate aggressive treatments
better

- SCLC is typically not amenable to surgery due to
early metastasis

What is the role of surgical - Treatment is mainly chemotherapy and radiation
14| /resection in small cell lung cancer |therapy, not surgery

(SCLC)? R - Surgery may be considered in limited-stage SCLC
with a very small tumor and no lymph node
involvement

- Immunotherapy is being increasingly used for
. SCLC, especially in extensive-stage disease

What is the role of o i )

- Pembrolizumab and nivolumab (anti-PD-1

inhibitors) are used in combination with

chemotherapy for better survival outcomes in

extensive-stage SCLC

What are the prognostic factors
13|/influencing treatment in lung

cancer? [l

15/immunotherapy in the treatment
of SCLC? ©

[#]| Question | Answer |

- Low-dose computed tomography (LDCT) is the
primary screening method for lung cancer

What is the primary screening |- It is recommended for high-risk individuals to detect
method for lung cancer? @ early-stage lung cancer and improve survival rates

- Chest X-rays and sputum cytology are no longer
recommended for screening

- Adults aged 50-80 years with a 30 pack-year smoking
history and who are either currently smoking or have
quit within the last 15 years

Who is eligible for lung cancer
screening? @
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- Individuals should be in good health and not have any
contraindications for surgery if lung cancer is found

- Annual screening is recommended for eligible
individuals

What is the significance of the
pack-year in lung cancer

screening? [l

- The pack-year is a measure of how much a person has
smoked over time

- 1 pack-year is defined as smoking 1 pack (20
cigarettes) per day for 1 year

- Screening is recommended for individuals with at least
30 pack-years of smoking history

What are the benefits of lung
cancer screening using LDCT?

Q

- Early detection of lung cancer, which can lead to
improved survival rates

- Lower mortality rate compared to usual care,
especially in individuals with high risk for lung cancer
- Helps identify small, localized tumors that are
amenable to surgical resection

- Reduces the incidence of advanced-stage lung cancer

What are the risks and harms of
lung cancer screening using

LDCT? A

- False-positive results: Can lead to unnecessary tests,
biopsies, and procedures, causing anxiety and
overdiagnosis

- Radiation exposure: While LDCT involves lower
radiation than conventional CT scans, it still exposes
patients to a small amount of radiation

- Overdiagnosis: Detection of indolent tumors that may
never cause symptoms or harm

What is the recommended
frequency for lung cancer

screening?

- Screening with LDCT should be done annually for
eligible individuals

- Screening should continue as long as the individual is
in good health, has a smoking history, and is at high
risk

What is the role of smoking
cessation in lung cancer

screening? ®

- Smoking cessation is a key preventive measure for
lung cancer

- Individuals who quit smoking reduce their risk of lung
cancer over time, although it never returns to baseline

- Smoking cessation should be promoted alongside lung
cancer screening for maximum benefit

What are the potential results of
lung cancer screening with

LDCT?

- Negative result: No signs of lung cancer, continue
screening annually

- Indeterminate result: A suspicious lesion found,
requiring follow-up imaging (e.g., CT scan at 3-month
or 6-month intervals)

- Positive result: A suspected lung cancer detected,
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requiring further diagnostic workup, including biopsy
and staging studies

What are the guidelines for
discontinuing lung cancer

screening?

- Discontinue screening if the individual has poor
health, such as with a life expectancy of less than 10
years

- Discontinue if the individual has no significant
smoking history in the past 15 years

- Discontinue if the individual is unwilling or unable to
undergo surgery or other treatments for lung cancer

10

What is the role of genetic
testing in lung cancer screening?

&

- Genetic testing is not typically used for routine lung
cancer screening

- However, testing for EGFR mutations, ALK
rearrangements, and ROS1 mutations can be done
after diagnosis to guide targeted therapy in non-small
cell lung cancer (NSCLC)

11

How should findings from a
lung cancer screening be

interpreted? Q

- Negative result: No significant findings; continue
annual screening

- Indeterminate result: Repeat imaging at intervals to
monitor for changes

- Positive result: Confirmatory workup with biopsy,
PET scan, and staging (e.g., CT of the abdomen, brain
MRI)

12

What is the current evidence on
lung cancer screening

effectiveness? &

- Studies show that LDCT screening reduces lung
cancer mortality by approximately 20-25% in high-risk
populations

- The National Lung Screening Trial (NLST)
demonstrated a significant reduction in mortality in
heavy smokers undergoing LDCT screening compared to
chest X-ray screening

13

What are the key considerations
when choosing candidates for

lung cancer screening? @

- Consider the patient's age, smoking history, and
overall health

- Exclude individuals with contraindications for
surgery or those who are unlikely to benefit from early
cancer detection

- Patients must understand the risks of screening,
including false positives and the need for follow-up
imaging

14

What are the benefits of
screening high-risk populations
for lung cancer? &8

- Early detection increases the chances of successful
treatment with surgical resection

- Can reduce mortality by identifying tumors at a stage
when they are more treatable
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‘ Question | Answer |

- Allows for smoking cessation counseling and other
preventive interventions

- Small and localized tumors that are often
asymptomatic and can be treated effectively with surgery
- Peripheral tumors are more likely to be detected
through LDCT, while central tumors may present with
symptoms such as hemoptysis, cough, or dyspnea

- The stage of the tumor at diagnosis is crucial for
treatment decisions and prognosis

What are the primary
characteristics of tumors
identified during lung cancer

screening? {7

15

Recommendations for lung cancer screening

Recommended test e Low-dose chest CT

Recommended interval | « Yearly

Age for screening e 55-80

« Patient has 230-pack-year smoking history
Eligibility for screening

based on smoking AND
history « Patient is a current smoker or quit smoking
within the last 15 years

e Age >80
OR

« Patient successfully quit smoking for 215 years
Termination of OR

screeni
~ « Patient has other medical problems that

significantly limit life expectancy or
ability/willingness to undergo lung cancer

surgery
[#]| Question [ Answer |
What is a Pancoast tumor? - A Pancoast tumor isa Iung_ cancer Iocat_ed at the apex
1 o (top) of the lung, often involving the superior sulcus.
. - It is most commonly a non-small cell lung cancer
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(NSCLC), specifically squamous cell carcinoma or
adenocarcinoma.

What are the main clinical
features of a Pancoast tumor?

Q

- Pain in the shoulder, scapula, and arm due to invasion
of local structures like the brachial plexus.

- Horner’s syndrome: Ptosis, miosis, anhidrosis, and
enophthalmos due to involvement of the sympathetic
nerves.

- Weakness or atrophy in the hand muscles (due to
brachial plexus involvement).

What is the classic symptom
complex in Pancoast tumor?

Q

- The classic symptom complex involves shoulder pain,
Horner's syndrome, and upper extremity weakness.

- This occurs due to the tumor's proximity to the brachial
plexus and sympathetic chain.

How is Pancoast tumor
diagnosed?

- Chest X-ray: May show a mass at the apex of the lung.

- CT scan or MRI: More accurate imaging to assess the
tumor's size, location, and involvement of surrounding
structures like the brachial plexus, vertebrae, or
sympathetic chain.

- Biopsy: Confirmatory diagnosis via needle aspiration or
bronchoscopy.

What is the role of imaging in
the management of Pancoast

tumor? [t

- CT and MRI are critical for evaluating the extent of
local invasion (e.g., into the vertebrae, brachial plexus,
or ribs).

- PET scan is helpful for staging and detecting distant
metastases.

What is the association of
Pancoast tumor with Horner’s

syndrome? &

- Horner's syndrome results from the involvement of the
sympathetic pathway due to tumor compression or
invasion.

- This leads to ptosis, miosis (constriction of the pupil),
anhidrosis (lack of sweating), and enophthalmos (sunken

eye).

What are the differential
diagnoses for a Pancoast

tumor? &

- Cervical rib: Can also cause shoulder pain and brachial
plexus symptoms.

- Thoracic outlet syndrome: Compression of the brachial
plexus or subclavian vessels.

- Other lung cancers: Non-small cell lung cancer
(NSCLC), particularly squamous cell carcinoma.

How does a Pancoast tumor
cause shoulder pain? 3%

- The tumor grows at the apex of the lung, compressing or
invading the brachial plexus and chest wall.

- This causes neuropathic pain radiating to the shoulder
and scapula.

- Referred pain may also involve the C8-T1 nerve roots.
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What is the prognosis of
Pancoast tumors? &8

- Prognosis depends on the stage of the tumor,
involvement of nearby structures, and response to
treatment.

- Early-stage tumors confined to the apex of the lung have
a better prognosis, especially if treated with surgical
resection.

- Locally advanced or metastatic tumors have a poorer
prognosis.

10

What is the treatment
approach for a Pancoast

tumor?

- Surgical resection: The primary treatment for early-
stage tumors, often involving a lobectomy or
pneumonectomy, depending on tumor size.

- Chemotherapy and radiation: Usually used for locally
advanced tumors or for patients who are not surgical
candidates.

- Neoadjuvant chemoradiation may be used to shrink
tumors before surgery.

What is the role of radiation
therapy in Pancoast tumor

management? )

- Radiation therapy is often used for unresectable
tumors, locally advanced disease, or to shrink the tumor
before surgery.

- It can also provide palliative relief of symptoms,
especially for pain and nerve compression.

How is the brachial plexus
involved in Pancoast tumors?

@

- The tumor invades or compresses the brachial plexus,
leading to pain, numbness, and weakness in the upper
extremity.

- This can result in atrophy of the hand muscles,
particularly those innervated by the C8-T1 nerve roots.

How does a Pancoast tumor
affect the ribs and vertebrae?

A

- The tumor can invade the ribs and vertebrae as it grows,
leading to pain and potentially destruction of the bone.

- This can cause chest wall pain, which is often mistaken
for other musculoskeletal issues.

14

What is the role of
chemotherapy in the
treatment of Pancoast

tumors? ¢

- Chemotherapy is used for advanced-stage disease,
particularly for non-small cell lung cancer (NSCLC).

- Chemotherapy may be used neoadjuvantly (before
surgery) or adjuvantly (after surgery) to reduce the risk of
recurrence.

- Itis also used in palliative care for patients with
metastatic disease.

15

What are the common
histological types of lung
cancer in Pancoast tumors?

A,

- The most common histological types are squamous cell
carcinoma and adenocarcinoma.

- Squamous cell carcinoma is the most common type
found in Pancoast tumors due to its tendency to develop
in the apex of the lung.
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Ef MCQ Case Scenario Questions:

Case Scenario

Difficulty Question Options Answer Explanation
A 60-year-old smoker Lung cancer in a
presents with a smoker is the most
persistent cough and ||A) Chronic likely cause of a
hemoptysis for the |bronchitis B) B) Lun persistent cough
% past month. Chest X- ||Lung cancer C) cancer g and hemoptysis. The
ray shows a solitary |Tuberculosis D) solitary pulmonary
pulmonary nodule. |Pneumonia nodule on chest X-
What is the most ray is suggestive of a
likely diagnosis? malignancy.
A 55-year-old woman
with a history of Lung cancer can
smoking presents present with weight
with unexplained A) Lung cancer loss, fatigue, and
weight loss, fatigue, |B) COPD C) A) Lun pleural effusion. It
DA AGAY and a persistent Pulmonary cancer g often causes
cough. A chest X-ray [embolism D) nonspecific systemic
shows pleural Pneumonia symptoms,
effusion. What is the especially in
most likely smokers.
diagnosis?
A 65-year-old male
with dyspnea and a
i . Squamous cell
history of smoking is . ;
A) Small cell carcinoma is a type
found to have a mass
. . lung cancer B) of non-small cell
in the right upper Il cell B) Non-small |
o ¥ 9% lobe on chest X-ray Non-small ce cell lung ung cancer
; " |llung cancer C) (NSCLC),
A biopsy reveals . cancer .
Mesothelioma D) commonly found in
squamous cell .
. . ||Sarcoma the right upper lobe
carcinoma. What is
. L of smokers.
the most likely origin
of this cancer?
A 62-year-old man  (|A) Squamous cell Small cell lung
presents with carcinoma B) cancer is often
hemoptysis, cough, |Adenocarcinoma C) small cell centrally located and
% 97 9% 9% |land chest pain. He ||C) Small cell luna cancer associated with
has a history of lung cancer D) g mediastinal
smoking. A CT scan |Pulmonary lymphadenopathy.

reveals a central

tuberculosis

It has a strong
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Case Scenario

Difficulty Question Options Answer Explanation
mass with association with
mediastinal smoking.
lymphadenopathy.

What is the most
likely diagnosis?
A 68-year-old woman
with a history of
lung cancer presents Lung cancer near
x;g# tn Ieg;;;lalned A) Lung_cancer the left mainstem
hoarseness, and metastasis B) bronchus can
difficulty ' Laryngeal cancer ||A) Lung compress the
DA AGAGR A swallowing. A CT C) Tracheal cancer recurrent laryngeal
scan Shows a mass stenosis D) metastasis nerve, causing
near the left Superior vena hpa_rseness and
: cava syndrome difficulty
mainstem bronchus. swallowing
What is the most '
likely cause of her
symptoms?
A 50-year-old man
presents with
headaches,
dizziness, and A) Primary brain Ic‘our::r%gﬁrcer
seizures. A brain tumor B) Lung |B) Lung Y
. : : . metastasizes to the
S Sho o o Ao MRI shows multiple |cancer w_|th brain cancer with brain, presenting
cerebral metastases. ||metastasis C) brain with headaches
His chest X-ray Meningioma D) |metastasis dizziness. and '
reveals a mass in the ||Brain abscess SRiZUTeS ’
left lung. What is the '
most likely
diagnosis?
A 60-year-old smoker Non-small cell lung
3;235222\/\2:‘28,[ pain A) Small cell cancer (NSCLCQ),
and sweliing of the " |[lung cancer B) particularly
upper limbs. A chest Non-small cell  ||B) Non-small squamous cell
A A ARARAS CT shows . lung cancer C) |cell lung carcinoma, can
compression of the Metastatic lung |lcancer cause superior vena
superior vena cava cancer D) cava syndrome,
. " [[Thymoma leading to upper
What is the most limb swelling

likely diagnosis?
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g Case Scenario . ;
Difficulty Question Options Answer Explanation
A 72-year-old woman Primary lung
presents with . cancer with bone
. A) Primary lung .
persistent cough, metastasis can
. cancer B) )
weight loss, and Pulmonary present with
fatigue. A chest CT . A) Primary  |lsystemic symptoms
W W W WU reveals a mass in the tuberculo_3|s C) lung cancer  |such as weight loss
; Pneumonia D) i
right lower lobe and . and fatigue, and
Metastatic lung .
bone metastases. cancer localized symptoms
What is the most like a persistent
likely diagnosis? cough.
A 50-year-old man
presents with . .
unilateral pleural  ||A) Mesothelioma Mesothelioma is a
. type of cancer
effusion, dyspnea, (|B) Non-small cell A
. X originating from the
and chest pain. His |lung cancer C) A) oleura, and it often
7 ¢ ¥¢ 7 ve|chest cT reveals a Pulmo_nary Mesothelioma ||presents with
mass in the pleura  |{embolism D) .
. unilateral pleural
and a thickened Pleural .
X . effusion and pleural
pleura. What is the |{tuberculosis . )
: thickening.
most likely
diagnosis?
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[_]| Educational stories:

Story 1: The Smoker with Hemoptysis

Mr. Wilson, a 55-year-old man with a 40-pack-year smoking history, presents with a two-
month history of cough and hemoptysis. He has also experienced unexplained weight loss and
fatigue. On examination, he is tachypneic, and there is dullness to percussion in the right lower
lung field. Chest X-ray shows a right lower lobe mass, and a CT scan confirms a large central
tumor. Biopsy reveals non-small cell lung cancer (NSCLC). The tumor is staged as T3N1MO,
and he is referred for surgical resection.

« Key Points:
o Smoking is the most significant risk factor for non-small cell lung cancer
(NSCLC).

Hemoptysis, unexplained weight loss, and fatigue are common symptoms.
Chest X-ray and CT scan are crucial for initial evaluation.

Biopsy is required for definitive diagnosis.

Surgical resection is a common treatment for resectable tumors.

O O O O
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Story 2: The Persistent Cough

Mrs. Clark, a 60-year-old woman, presents with a persistent cough, shortness of breath, and
fatigue for the past two months. She has a history of smoking for over 30 years but quit five
years ago. On examination, she has tachycardia, tachypnea, and diminished breath sounds in
the right lung. Chest X-ray reveals a central mass in the right lung, and CT scan shows
mediastinal lymphadenopathy. Bronchoscopy and biopsy confirm small cell lung cancer
(SCLC). She is staged as limited stage and started on chemotherapy with cisplatin and
etoposide.

o Key Points:
o Small cell lung cancer (SCLC) is strongly associated with smoking and often
presents with rapid progression.
o Central masses and mediastinal lymphadenopathy are common findings.
o Bronchoscopy and biopsy confirm the diagnosis.
o Chemotherapy is the primary treatment for SCLC due to its aggressive nature.
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Story 3: The Elderly Woman with Unexplained Weight Loss

Mrs. Lewis, a 70-year-old woman, presents with unexplained weight loss, anorexia, and
generalized weakness for the past three months. She has a history of breast cancer, which was
treated with surgery and radiation five years ago. On examination, she has pale conjunctivae,
liver enlargement, and dullness over the right upper quadrant. CT scan of the chest and
abdomen reveals multiple bilateral lung masses, and liver metastases. A biopsy of the lung
masses shows metastatic adenocarcinoma from breast cancer.

« Key Points:
o Metastatic lung cancer can present with systemic symptoms like weight loss
and anorexia.
Liver and bone are common sites of metastasis for breast cancer.
Chest CT scan and biopsy are crucial for identifying metastasis.
Treatment depends on the primary cancer type and extent of metastasis.
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Story 4: The Young Non-Smoker with Dyspnea

Sophia, a 35-year-old non-smoker, presents with progressive dyspnea, persistent cough, and
chest pain for the past six months. She has no significant medical history and denies any
exposure to secondhand smoke. On examination, she has clubbing of the fingers and dullness
to percussion over the left lung. CT scan reveals a left upper lobe mass with pleural effusion.
A biopsy confirms adenocarcinoma of the lung. Her tumor is staged as T2N1MO, and she is
started on targeted therapy with EGFR inhibitors.

« Key Points:
o Lung cancer in non-smokers is increasing, with adenocarcinoma being the

most common subtype.
Clubbing and pleural effusion may be seen in advanced disease.

CT scan and biopsy confirm the diagnosis.
EGFR mutations are common in non-smokers and may be treated with targeted

therapies.
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Story 5: The Occupational Exposed Worker

David, a 50-year-old man, presents with cough, hemoptysis, and weight loss after being
exposed to asbestos in his job as a construction worker for over 20 years. On examination, he
has fine crackles at the bases and dullness to percussion on the right side. Chest X-ray shows
pleural plaques, and CT scan reveals asbestos-related lung cancer. A biopsy confirms
mesothelioma, a rare form of lung cancer associated with asbestos exposure.

o Key Points:
o Asbestos exposure is a known risk factor for mesothelioma, a type of lung
cancer.
o Pleural plaques and pleural effusion on CT scan suggest asbestos-related
cancer.
Mesothelioma has a long latency period (20-40 years after exposure).
Biopsy is essential for diagnosing mesothelioma.
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Story 6: The Patient with Recurrent Infections

George, a 63-year-old man, presents with recurrent respiratory infections, including
pneumonia, and worsening cough over the past six months. He has a significant history of
smoking and chronic obstructive pulmonary disease (COPD). On examination, he has
bilateral wheezing and diminished breath sounds in the lower lungs. Chest X-ray reveals
right upper lobe consolidation, and CT scan shows a mass with central necrosis. Biopsy
confirms squamous cell carcinoma. He is staged as T2N2MO, and treatment options, including
radiotherapy and chemotherapy, are discussed.

« Key Points:
o Recurrent respiratory infections may be a sign of lung cancer, particularly in
smokers.
o Central necrosis in a mass on CT scan is a common feature of squamous cell
carcinoma.
Biopsy is required to confirm the diagnosis and guide treatment.
Chemotherapy and radiotherapy are options for non-resectable tumors.
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Story 7: The Elderly Man with Persistent Cough

Mr. Harris, a 68-year-old man, presents with a persistent cough, dyspnea, and chest
discomfort for the past three months. He has a history of prostate cancer treated with surgery
and radiation. On examination, he has bilateral crackles in the lower lungs. Chest X-ray
reveals bilateral lung masses, and CT scan confirms metastatic prostate cancer to the lungs.
A bone scan is also positive for bone metastases. He is started on palliative care and
chemotherapy.

o Key Points:
o Metastatic lung cancer may present with symptoms of local disease such as
cough and dyspnea.
Prostate cancer commonly metastasizes to bone and lung.
Chest X-ray and CT scan can help identify metastases.
Palliative care is appropriate for advanced metastatic disease.
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Story 8: The Woman with Persistent Pneumonia

Clara, a 52-year-old woman, presents with persistent pneumonia despite adequate antibiotic
therapy over the past month. She reports fatigue, muscle weakness, and joint pain. On
examination, she has proximal muscle weakness and rash on her upper body. Chest X-ray
shows a large central mass, and CT scan reveals mediastinal lymphadenopathy. A biopsy
confirms small cell lung cancer (SCLC). She also exhibits signs of paraneoplastic syndrome,
including Lambert-Eaton myasthenic syndrome.

« Key Points:

o Paraneoplastic syndromes can present with muscle weakness, rash, and other
systemic symptoms in small cell lung cancer (SCLC).

o Persistent pneumonia despite treatment may suggest underlying lung
malignancy.
CT scan and biopsy confirm the diagnosis.
Paraneoplastic syndromes should be considered in lung cancer patients with
neurologic or dermatologic symptoms.
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Story 9: The Non-Specific Chest Pain

Michael, a 62-year-old man, presents with non-specific chest pain, fatigue, and weight loss.
He has a history of non-small cell lung cancer diagnosed two years ago, for which he received
chemotherapy and radiation therapy. On examination, he has swollen lymph nodes in the
supraclavicular area. CT scan of the chest reveals new lung masses and mediastinal
lymphadenopathy, suggesting metastatic progression. He is started on immunotherapy as
part of his palliative treatment.

o Key Points:
o Metastatic lung cancer may present with new symptoms, such as chest pain
and lymphadenopathy.
Immunotherapy is increasingly used for advanced non-small cell lung cancer.
Follow-up imaging (e.g., CT scan) helps monitor for disease progression.
Palliative care and immunotherapy improve quality of life in advanced stages.
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4>Flashcards:

\ Question H Answer

- Chronic airway disease characterized by permanent
dilation of the bronchi due to destruction of elastic &
1 |[What is Bronchiectasis? (19 muscular components of the bronchial walls.
- Leads to mucus stasis, chronic infections, and airway
inflammation.

- Infectious Causes: Recurrent bacterial
(Pseudomonas, Staphylococcus aureus, Mycobacteria)
or viral infections.

- Cystic Fibrosis (CF): Most common genetic cause.

- Primary Ciliary Dyskinesia (Kartagener Syndrome)
5 What are the most common <3 Dysfunctional cilia leading to mucus retention.
causes of Bronchiectasis? ¢ A\ |- Immunodeficiencies: IgA or 1gG deficiency, Common
Variable Immunodeficiency (CVID).

- Autoimmune diseases: Rheumatoid arthritis,
Sjogren’s syndrome.

- Aspiration: Chronic aspiration due to GERD or
swallowing dysfunction.

- Chronic productive cough with copious,

What are the hallmark mucopurulent sputum. .
3 |symptoms of Bronchiectasis? | Recurrent respiratory infections.
RO ' - Dyspnea and wheezing.

- Hemoptysis due to erosion of bronchial vessels.
- Clubbing of fingers in advanced cases.

- Bronchiectasis: Airway dilation with chronic sputum
production, recurrent infections, and permanent

How does Bronchiectasis differ |[damage.

from COPD? &) [ - COPD: Airway narrowing due to chronic
inflammation & airflow limitation, primarily associated
with smoking.
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What imaging modality is best
for diagnosing Bronchiectasis?

[l el

- High-Resolution CT (HRCT): Gold standard; shows
dilated bronchi, "'signet ring"* sign, and bronchial wall
thickening.

What is the “Signet Ring” sign
in Bronchiectasis? @ [

- HRCT finding: Dilated bronchus (larger than adjacent
pulmonary artery) resembling a signet ring.

L® |

~

What pulmonary function test
(PFT) findings are seen in

Bronchiectasis? [N [

- Obstructive pattern: | FEV,, | FEV/FVC ratio,
increased TLC.

What are the common
pathogens responsible for

exacerbations? & &

- Pseudomonas aeruginosa (most common in CF
patients).

- Haemophilus influenzae, Staphylococcus aureus,
Streptococcus pneumoniae.

- Non-Tuberculous Mycobacteria (NTM):
Mycobacterium avium complex (MAC).

How do you manage stable
Bronchiectasis? [Ef €O

- Airway clearance therapy (Chest physiotherapy,
postural drainage, mucolytics).

- Bronchodilators (if coexisting airflow obstruction).
- Antibiotics: Targeted therapy for chronic infections.

- Vaccination ¢: Influenza, Pneumococcal.

10

What is the role of antibiotics in
Bronchiectasis? {7

- Used for acute exacerbations or chronic suppressive
therapy in severe cases.

- Empiric therapy: Amoxicillin-clavulanate or
Fluoroquinolones.

- For Pseudomonas: Ciprofloxacin or inhaled
Tobramycin.

How do you manage an acute
exacerbation of Bronchiectasis?

G A

- Sputum culture & empiric antibiotics.

- Chest physiotherapy & airway clearance.
- Oxygen therapy (if hypoxic).

- Inhaled bronchodilators.

When is long-term antibiotic
therapy indicated? £§®

- >3 exacerbations per year.

- Colonization with Pseudomonas.

- Options: Macrolides (Azithromycin) or inhaled
Tobramycin.

What is the prognosis of
Bronchiectasis? &

- Depends on etiology (e.g., CF-related cases have worse
outcomes).

- Frequent exacerbations worsen lung function over
time.

What are complications of
Bronchiectasis? A\ @

- Massive hemoptysis.

- Lung abscess.

- Pulmonary hypertension.
- Respiratory failure.
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Answer

15

What surgical interventions are
used in Bronchiectasis? X\

- Lung resection (for localized disease or refractory
hemoptysis).
- Lung transplantation (in end-stage disease).

Pathogenesis of bronchiectasis

Impaired bacterial clearance

Infectious insult
PLUS

Tissue damage
& structural
airway changes

|

Bacterial
overgrowth
Neutrophil
infiltration
Inflammation
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Bronchiectasis
S « Cough with daily mucopurulent sputum production
lyl:ptm « Rhinosinusitis, dyspnea, hemoptysis

« Crackles, wheezing
Pathophysiology |« Infectious insult with impaired clearance

« Airway obstruction (eg, cancer)

« Rheumatic disease (eg, RA, Sjogren), toxic inhalation
« Chronic or prior infection (eg, aspergillosis,
mycobacteria)

Immunodeficiency (eg, hypogammaglobulinemia)
Congenital (eg, CF, alpha-1-antitrypsin deficiency)
HRCT scan of the chest (needed for initial diagnosis)
Immunoglobulin quantification

CF testing, sputum culture (bacteria, fungi &
mycobacteria)

« Pulmonary function testing

Etiologies

Evaluation

[#]| Question I Answer
1 What is Cystic Fibrosis (CF)? - Autosomal recessive disorder caused by
&P mutations in the CFTR gene (Cystic Fibrosis
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Question

Answer

Transmembrane Conductance Regulator).

- Leads to abnormal chloride and water transport,
resulting in thick, sticky mucus affecting multiple
organs.

What is the function of the CFTR

protein? (il &R

- Functions as a chloride (CI") channel in epithelial
cells.

- Helps regulate Na+ and water transport across
membranes.

- Defects lead to dehydrated mucus, causing
obstruction and infections.

What type of mutation causes CF?

&

- Most common mutation: AF508 (delta F508)
deletion in the CFTR gene on chromosome 7.

- This leads to misfolded CFTR protein that is
degraded before reaching the membrane.

Which organs are affected in CF?

B
[l

- Respiratory system [1 — Chronic lung infections,
bronchiectasis.

- Pancreas [[J) — Exocrine insufficiency, diabetes.
- Gl tract § — Meconium ileus, malabsorption.
- Liver [J — Biliary cirrhosis.

- Reproductive system [ — Infertility (males:
congenital absence of vas deferens).

- Sweat glands @ — Excessive Na+ and CI- loss
(salty sweat).

What are the classic pulmonary
symptoms of CF? [1(9)

- Chronic productive cough with thick sputum.
- Recurrent lung infections (Pseudomonas,
Staphylococcus aureus).

- Bronchiectasis (permanent airway dilation).

- Dyspnea and wheezing.

- Nasal polyps and chronic sinusitis.

What are the most common
pathogens causing lung infections

inCF? (Q

- Infants & children — Staphylococcus aureus,
Haemophilus influenzae.

- Adolescents & adults — Pseudomonas
aeruginosa (most common pathogen).

- Burkholderia cepacia — Associated with rapid
lung decline & poor prognosis.

What is the “sweat test” in CF?

D¢

- Gold standard diagnostic test.

- Measures chloride concentration in sweat (CFTR
defect prevents Cl™ reabsorption).

- Positive result: CI- >60 mEq/L in two separate
tests.
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What other tests help diagnose

CF? @&

- Genetic testing — Identifies CFTR mutations.

- Newborn screening — Detects elevated
immunoreactive trypsinogen (IRT).

- Nasal potential difference test (for atypical cases).

What are the gastrointestinal
manifestations of CF? {J)

- Meconium ileus (in newborns) — earliest sign.

- Pancreatic insufficiency — Fat malabsorption,
steatorrhea (greasy stools), weight loss.

- Vitamin deficiencies (A, D, E, K — fat-soluble).

- Distal intestinal obstruction syndrome (DIOS) —
CF-related bowel obstruction.

10

How does CF cause pancreatic
insufficiency? @ ¢

- Thick mucus blocks pancreatic ducts, preventing
enzyme release.

- Leads to malabsorption, failure to thrive, and fat-
soluble vitamin deficiencies.

- Risk of CF-related diabetes (CFRD) due to
pancreatic islet cell dysfunction.

How does CF affect the liver? [1 ¢

- Biliary cirrhosis due to thick bile blocking ducts.
- Leads to hepatic fibrosis, portal hypertension.

Why do CF patients have salty

sweat? @ ()

- CFTR mutation prevents chloride reabsorption in
sweat glands.

- Leads to excess NaCl loss, causing dehydration
and electrolyte imbalances.

What reproductive issues occur in

crF? B %

- Males — Infertility due to congenital bilateral
absence of the vas deferens (CBAVD).

- Females — Reduced fertility due to thick cervical
mucus.

14

What is the management of CF
lung disease? (€0

- Airway clearance: Chest physiotherapy, postural
drainage.

- Inhaled mucolytics: DNase (Dornase alfa),
hypertonic saline.

- Bronchodilators: Albuterol.

- Chronic antibiotics: Azithromycin (anti-
inflammatory), inhaled Tobramycin for Pseudomonas.

15

What is the role of CFTR

modulators? Q) ¢

- Target specific CFTR mutations to improve
function.

- lvacaftor: For G551D mutation (increases Cl-
transport).

- Lumacaftor-lvacaftor (Orkambi): For AF508
homozygotes.

How do you manage CF-related
diabetes (CFRD)? @ @

- Insulin therapy (oral agents ineffective).
- Nutritional support (high-calorie diet).
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[#] Question

H Answer

What are the long-term

17 complications of CF? $3 A\

- Respiratory failure (most common cause of
death).

- Cor pulmonale (right heart failure).

- Malnutrition, osteoporosis.

- Chronic infections, bronchiectasis.

188

What is the life expectancy in CF? |- Median survival 40-50 years with early treatment

& lung transplant.

What is the role of lung
transplantation?

- Indicated for end-stage lung disease.
- Improves survival but does not cure CF.

(Nl

What is the prognosis of CF?

- Progressive decline in lung function.
- Better outcomes with early diagnosis and CFTR
modulators.

\ Question ||

Answer

What is Obstructive Sleep
Apnea (0SA)? @ O U

- A sleep disorder characterized by recurrent episodes of
upper airway obstruction during sleep, leading to
intermittent hypoxia and sleep fragmentation.

- Results in daytime sleepiness, poor concentration, and
increased cardiovascular risks.

What causes airway
obstruction in OSA? (1

- Collapse of the upper airway due to:

- Obesity (most common risk factor).

- Enlarged tonsils/adenoids (common in children).

- Macroglossia (large tongue) — seen in Down syndrome.
- Retrognathia (small lower jaw).

- Nasal congestion, smoking, alcohol use.

What are the primary risk
factors for OSA? A Q

- Obesity (BMI >30 kg/m?).

- Male sex (2-3x higher risk than females).

- Age >40 years.

- Large neck circumference (>17 inches in men, >16 inches
in women).

- Family history of OSA.

- Craniofacial abnormalities (retrognathia, micrognathia).

- Endocrine disorders (hypothyroidism, acromegaly).

What are the classic
symptoms of OSA? Ba

- Loud snoring.

- Daytime sleepiness (excessive daytime somnolence).

- Frequent awakenings & gasping/choking during sleep.
- Morning headaches.
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- Cognitive impairment (poor concentration, memory
issues).
- Mood disturbances (irritability, depression).
- Hypertension (most common complication) — due to
What are the chronic sympathetic activation.

cardiovascular
complications of OSA?

PA

- Arrhythmias (atrial fibrillation, bradyarrhythmias).

- Heart failure (OSA worsens left ventricular dysfunction).
- Coronary artery disease (increased risk of M1 & stroke).
- Pulmonary hypertension and right heart failure (cor
pulmonale).

How does OSA contribute
to systemic hypertension?

o/

- Intermittent hypoxia — Sympathetic nervous system
activation — Vasoconstriction, increased BP.

- Increased RAAS activation — Volume retention,
endothelial dysfunction.

-~

What is the gold standard
test for diagnosing OSA?

k=l

- Polysomnography (sleep study): Measures
apnea/hypopnea episodes, oxygen saturation, and sleep
stages.

- Confirms Apnea-Hypopnea Index (AHI) >5 events/hour.

What is the Apnea-
Hypopnea Index (AHI)?

NH

- AHI = Number of apnea + hypopnea episodes per hour.
- Mild OSA: 5-15 episodes/hour.

- Moderate OSA: 15-30 episodes/hour.

- Severe OSA: >30 episodes/hour.

What are the treatment
options for OSA? Qi

- First-line: Continuous Positive Airway Pressure (CPAP)
— keeps airway open.

- Weight loss (recommended for all patients).

- Positional therapy (avoiding supine sleeping).

- Oral appliances (mandibular advancement devices).

- Surgery (UPPP, tonsillectomy) — for refractory cases.

What is CPAP therapy and
how does it work? [Eg D

- Continuous Positive Airway Pressure (CPAP) delivers
constant airflow to keep airway open, preventing collapse
during sleep.

- Most effective treatment for moderate-severe OSA.

When is surgery indicated

in 0SA? |\, @

- Uvulopalatopharyngoplasty (UPPP): If CPAP fails.

- Tonsillectomy/adenoidectomy: In children with OSA due
to enlarged tonsils/adenoids.

- Maxillomandibular advancement: In severe cases with
craniofacial abnormalities.

How does OSA increase the
risk of stroke? @ A\

- Chronic intermittent hypoxia — Inflammation,
endothelial dysfunction, thrombosis — Increased risk of
ischemic stroke.
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‘ Question [ Answer |

- OSA: Daytime sleepiness but NO sleep attacks, cataplexy,
or sleep paralysis.

- Narcolepsy: Sudden sleep attacks, cataplexy, hypnagogic
hallucinations.

- Weight loss (most important lifestyle change).
What lifestyle modifications|- Avoid alcohol, sedatives, smoking.

help manage OSA? 57 |- Regular exercise.

- Positional therapy (avoid supine sleeping).

What are the long-term - Hypertension, cardiovascular disease, stroke.
15| consequences of untreated | Diabetes m_el_lltus (dye to insulin resistance). _
0sA? 3% - Neurocognitive d_ecllne (memory loss, depression).
' - Increased mortality.

- Seen in obese patients with chronic hypoventilation

What daytime symptoms
13||differentiate OSA from

narcolepsy? £% <fa

What is obesity (PaCO: >45 mmHg).
16| hypoventilation syndrome |- Unlike OSA, OHS causes daytime hypercapnia (high
(OHS)? P PaCQO:) even when awake.
L - Treatment: Weight loss, CPAP, BiPAP.
17 How does OSA affect - Intermittent hypoxia — Inflammation, cortisol release —
" |finsulin resistance? ek Insulin resistance & increased risk of diabetes.
How does OSA affect - Increased _risk of gestational hypertension &
18 2 8% preeclampsia.
preghancy: - Higher risk of preterm birth & fetal growth restriction.

- Mandibular advancement devices reposition the jaw to
keep airway open.
- Used in mild-moderate OSA if CPAP is not tolerated.

20 Why is alcohol harmful in |- Alcohol relaxes upper airway muscles, worsening airway
0SA? 8 collapse and apnea episodes.

What is the role of oral
appliances in OSA? ()€

Normal sleep Obstructive sleep apnea
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STOP-Bang survey for obstructive sleep apnea

Snoring

Excessive daytime tiredness
Observed apneas or choking/gasping
High blood pressure

BMI >35 kg/m?

Age >50

Neck size: men >17 in, women >16 in
Male gender

Scoring: 0-2 points: low risk; 3-4 points: intermediate risk; 25 points: high risk.

1 point for each characteristic present

Obstructive sleep apnea

+ Relaxation of pharyngeal muscles leads to
Pathophysiology closure of airway

« | oud snoring with periods of apnea

« Daytime somnolence

* Non-restorative sleep with frequent awakenings
i * Morning headaches

« Affective & cognitive symptoms
Sequelae * Systemic hypertension

* Pulmonary hypertension & right heart failure

] Question H Answer \

- A life-threatening form of respiratory failure due
to non-cardiogenic pulmonary edema and severe
hypoxemia.

- Caused by diffuse alveolar damage leading to
increased pulmonary capillary permeability.

- Sepsis (most common).

- Pneumonia.

What are the most common causes |- Aspiration (gastric contents, near-drowning).

of ARDS? A €@ - Trau_ma (fractures, burns, contusions, fat
embolism).

- Pancreatitis.

- Transfusion-related acute lung injury (TRALI).

What is Acute Respiratory Distress
Syndrome (ARDS)? (13§
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Question

Answer

What is the pathophysiology of
ARDS? @ [

- Lung injury — Inflammatory cytokine release
(IL-1, IL-6, TNF-a) — Neutrophil activation.

- Neutrophils damage alveolar-capillary
membrane — Increased permeability —
Pulmonary edema.

- Hyaline membrane formation — Decreased lung
compliance & impaired gas exchange.

How is ARDS diagnosed? [Cg [l

Berlin Criteria (2012):

- Acute onset (<1 week) of symptoms.

- Bilateral lung opacities on chest X-ray.

- Pa0:/FiO: ratio <300 mmHg (hypoxemia severity
classification).

- No evidence of cardiogenic pulmonary edema
(ruled out by normal left atrial pressure or BNP).

How is ARDS severity classified?

Lo

Based on PaO:/FiO: ratio:

- Mild: 200-300 mmHg.

- Moderate: 100-200 mmHg.
- Severe: <100 mmHg.

What are the clinical features of
ARDS? (9

- Severe hypoxemia (PaQ./FiO: <300 mmHg).

- Dyspnea, tachypnea, accessory muscle use.

- Diffuse crackles on lung exam.

- Respiratory alkalosis initially, then respiratory
acidosis due to fatigue.

- Progressive respiratory failure despite oxygen
therapy.

~

What does chest X-ray show in
ARDS? [13¢

- Bilateral diffuse alveolar infiltrates (white-out
pattern).

- No cardiomegaly, no pleural effusion (helps
differentiate from heart failure).

Why is ARDS considered non-
cardiogenic pulmonary edema?

P X

- Pulmonary capillary wedge pressure (PCWP)
<18 mmHg (normal).

- No signs of left ventricular failure or fluid
overload.

- BNP levels are not elevated.

What is the cornerstone of ARDS
management? [Zg€D

- Low tidal volume mechanical ventilation
(LTVV) (6 mL/kg of ideal body weight).

- PEEP (positive end-expiratory pressure) to keep
alveoli open.

- Permissive hypercapnia to prevent ventilator-
induced lung injury.

Why is low tidal volume ventilation
(LTVV) preferred in ARDS? 11 A\

- Prevents barotrauma and volutrauma.
- Reduces alveolar overdistension and lung injury.
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[#] Question H Answer |

- Improves oxygenation without worsening
inflammation.

- Prevents alveolar collapse (atelectasis

What is the role of PEEP in ARDS |prevention).

management? &) €O - Improves oxygenation by keeping alveoli open.
- Reduces shunting and V/Q mismatch.

- Barotrauma (pneumothorax, subcutaneous
What are the complications of high emphysema). . .
P gL Decreased cardiac output (due to increased
PEEP? 8 3% . : )
intrathoracic pressure reducing venous return).
- Hypotension.

- Conservative fluid strategy preferred (prevents
worsening pulmonary edema).

- Avoid excessive 1V fluids unless patient is in
shock.

- Diuretics may be used if volume overloaded.

- Yes! Improves oxygenation by redistributing
perfusion and reducing atelectasis.
- Used in moderate-severe ARDS.

Are corticosteroids used in ARDS? | NOt ro_utinely !Jsed u_nless in Iat_e-phase ARDS (>7
15 9 days) with persistent inflammation.
- May help in cases of COVID-19-related ARDS.

- Reduces ventilator asynchrony.

13 Why is fluid management crucial in
ARDS? H ©

Is prone positioning beneficial in
ARDS? 58 0

16 Why is neuromuscular blockade - Improves oxygenation in severe ARDS.
sometimes used in ARDS? [zg#8 |- Used in early severe ARDS (PaO-/FiO: <150
mmHg).

- Extracorporeal membrane oxygenation (ECMO)
is a last-resort.

- Used in severe refractory hypoxemia despite
mechanical ventilation.

- 30-40% mortality (higher in older patients, sepsis-
related ARDS).
- Poor prognosis if multi-organ failure develops.

- Pulmonary fibrosis (due to chronic lung injury).
- Neurocognitive impairment (from prolonged
hypoxia).

- Reduced exercise tolerance and persistent
dyspnea.

17|Why is ECMO used in ARDS? [11]

What is the mortality rate in
ARDS?

What are the long-term effects of
ARDS? §3[]
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Acute respiratory distress syndrome

Risk factors « Infection, trauma, massive transfusion, acute pancreatitis

* Lung injury - fluid/cytokine leakage into alveoli

Pathophysiology | | Impaired gas exchange, decreased lung compliance, PHTN

o New/worsening respiratory distress within 1 week of insult
« Bilateral lung opacities (pulmonary edema) not due to

Hgnnme CHF/fluid overload
» Hypoxemia with PaO,/FiO, ratio <300 mm Hg
Management * Mechanical ventilation (eg, low TV, high PEEP,

permissive hypercapnia)

CHF = congestive heart failure; FiO;, = fraction of inspired oxygen; Pa0;, = partial pressure of artenial
oxygen; PEEP = positive end-expiratory pressure; PHTN = pulmonary hypertension; TV = tidal
volume.
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Acute respiratory distress syndrome: management & prognosis

« Lung protection: limit alveolar distending volume (Vy 6 mL/kg) & pressure (Pplat <30 cm H,0)
Mechanical ventilation « Ventilation: tolerate permissive hypercapnia (ie, 1 PaCO, & | pH acceptable) to avoid excessive Vy
« Oxygenation: set lowest feasible FiO; (goal SpO, 92%-96%) to avoid O, toxicity

« Treat underlying etiology: source control (eg, sepsis)
Supportive care « Prevent iatrogenic harm: negative fibid balance, timely extubation (eg, minimize sedation)
« % Corticosteroids: select patients with moderate-to-severe early ARDS

= Mortality rate: 40% In hospital, death mostly due to multiorgan failure
Prognosis « Morbidity rate: 50% with chronic cognitive impairment & physical debility, 25% with chronic
pulmonary dysfunction (restriction & | DLCO)

ARDS = acute respiratory distress syndrome; DLCO = diffusion capacity of lung for carbon monoxide; Pplat = plateau pressure; SpO; = oxygen
saluration as measured by pulse oximetry; Vy = tidal volume.

[#] Question | Answer |
- Abnormal accumulation of fluid in the pleural
. . space.
? . : . .
1 |Whatis pleural effusion? (1§ - Can be due to increased production or impaired
drainage.

- Transudative pleural effusion: Caused by
imbalance in hydrostatic or oncotic pressure.
- Exudative pleural effusion: Caused by
increased capillary permeability due to
inflammation or malignancy.

- Heart failure (most common).

- Cirrhosis (hepatic hydrothorax).

- Nephrotic syndrome (low oncotic pressure).
- Peritoneal dialysis.

- Pulmonary embolism (rarely transudative).

- Pneumonia (parapneumonic effusion).

- Tuberculosis.

- Malignancy (lung cancer, mesothelioma, breast
cancer, lymphoma).

- Pulmonary embolism (more commonly
exudative).

- Connective tissue diseases (RA, SLE).

- Pancreatitis.

- Chylothorax (lymphatic obstruction).

What are the two main types of
pleural effusion? @B {

What are common causes of
transudative pleural effusion? @ [N

What are common causes of
exudative pleural effusion? & ¢
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[#]

10

Question

Answer

What criteria are used to
differentiate transudative vs.

exudative pleural effusions? [ii] (&,

Light’s Criteria (for exudative effusion, meets >1
of the following):

- Pleural fluid protein/serum protein ratio >0.5.
- Pleural fluid LDH/serum LDH ratio >0.6.

- Pleural fluid LDH >2/3 upper normal serum
LDH.

What are the clinical features of
pleural effusion? )

- Dyspnea (most common symptom).

- Pleuritic chest pain.

- Dry cough.

- Decreased breath sounds.

- Dullness to percussion over the affected area.
- Decreased tactile fremitus.

- Egophony above the effusion.

What imaging studies are used to
diagnose pleural effusion? 1 Q

- Chest X-ray (CXR): Blunting of costophrenic
angle (seen when >250 mL fluid).

- Ultrasound: Confirms presence and guides
thoracentesis.

- CT scan: Determines underlying cause (infection,
malignancy, PE).

What is the best initial step in
evaluating a new pleural effusion?

A4

Thoracentesis (except if clinically obvious heart
failure).

When is thoracentesis NOT

- Bilateral effusions + known heart failure + no
signs of infection or malignancy.

required? ¢ & - Treatment with diuretics is preferred first in
these cases.
- Protein, LDH (Light’s criteria).
- Glucose (low in infection, malignancy, RA).
How is pleural fluid analyzed? (L & - pH (normal: 7.6, low in infection/malignancy).

- Cell count and differential.
- Cytology (if malignancy suspected).
- Gram stain, culture (for infection).

What does a low pleural fluid glucose

level suggest? &%

- Rheumatoid arthritis.
- Empyema.

- Malignancy.

- Tuberculosis.

What does a low pleural fluid pH
suggest? [N

- Empyema (<7.2 suggests need for chest tube
drainage).

- Malignancy.

- Tuberculosis.

- Rheumatoid arthritis.
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Answer

[#]

13

What pleural fluid findings suggest

empyema? & A\

- Exudative effusion.

- Very low glucose (<60 mg/dL).
- Very low pH (<7.2).

- High WBC count (>50,000).

- Positive Gram stain or culture.

What is the treatment for
parapneumonic effusion? €[

- Uncomplicated: Antibiotics alone.
- Complicated/empyema: Antibiotics + chest tube
drainage.

What is a chylothorax? (J U

- Lymphatic fluid accumulation in pleural space.
- Milky pleural fluid with high triglycerides
(>110 mg/dL).

- Common causes: Lymphoma, thoracic duct
injury.

What is hemothorax? @ [

- Blood accumulation in pleural space.

- Pleural fluid hematocrit >50% of serum
hematocrit.

- Common causes: Trauma, malignancy, aortic
dissection.

How are malignant pleural effusions
managed? R [

- Therapeutic thoracentesis (recurrent effusions).
- Pleurodesis (talc, doxycycline) for palliation.
- Indwelling pleural catheter if recurrent.

What is pleurodesis? [Cg €D

- Procedure to obliterate pleural space to prevent
recurrent effusions.
- Talc, doxycycline, or bleomycin is used.

When is a chest tube indicated for
pleural effusion? & @

- Empyema (pus in pleural space, positive Gram
stain).

- Hemothorax.

- Large malignant effusions causing severe
symptoms.

What is the prognosis of pleural
effusion? [N

- Depends on cause.

- Malignant effusions have a poor prognosis.

- Heart failure-related effusions respond well to
diuretics.
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Common causes of pleural effusions

Transudate Exudate

Congestive heart failure | « Infections

+ Cirrhosis « Malignancy
+ Nephrotic syndrome « Connective tissue diseases
« Peritoneal dialysis « Inflammatory disorders

« Movement of fluid from abdomen
to pleural space

- Coronary artery bypass surgery

« Pulmonary embolism (usually)
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Light criteria for pleural effusions
Transudate Exudate
Protein . 0
(pleural/serum) o ;
LDH
(pleuraliserum) Pleural LDH < two-thirds upper limit of Pleural LDH > two-thirds upper limit of
normal serum LDH normal serum LDH
foci :
« Hypoalbuminemia + Infection (parapneumonic, TB, fungal,
Common s . empyema)
chNes (cirrhosis, nephrotic syndrome) a
» Congestive heart failure F ey
« PE
LDH = lactate dehydrogenase; PE = pulmonary embolism; TB = tuberculosis.

Parapneumonic effusions
Uncomplicated Complicated
Etiology Sterile exudate in pleural space | Bactenal invasion of pleural space
o pH272 o pH<T.2
Pleural fluid analysis + Glucose 260 mg/dL o Glucose <60 mg/dL
» WBC <50,000/mm* + WBC >50,000/mm?
Pleural fluid Gram stain & culture Negative Negative*
Treatment Antibiotics Antibiotics + drainage

*Gram stain & culture are typically false negative due to low bacterial count. Both are typically positive in empyema
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Pulmonary auscultation examination findings

Tactile Mediastinal
Condition Breath sounds itus Percussion shift
Bronchovesicular
Normal lung | (hilar), vesicular | Normal Resonance None
eripheral
Consolidation
(eg, lobar Increased Increased Dulliness None
pneumonia)
Away from
Pleural Decreased or
& Decreased Dullness effusion (if
effusion absent
large)
Away from
Pneumothorax q il Decreased | Hyperresonance tension
pneumothorax
Atelectasis acrossedtion Towa@
{eg.mucus IR Decreased Dullness atelectasis (if
plugging) large)
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Ef MCQ Case Scenario Questions:

Case Scenario

Difficulty Question Options Answer Explanation
Are?s_gr?tir\-/al% child Bronchiectasis is
P . characterized by
chronic cough, chronic cough
::guirri:trc])tr A) Asthma B) recurrent
respiratory Bronchiectasis  ||B) infections, and
% infections, and foul- g . )

. C) Tuberculosis |[Bronchiectasis ||[mucopurulent

smelling sputum. . ]

D) Pneumonia sputum. The tram
Chest X-ray shows .

. track sign on
tram-track sign. imaging is a
What |s_the most hallmark feature.
likely diagnosis?
Cystic fibrosis
A 3-year-old child (CF) presents with
presents with failure failure to thrive,
to thrive, recurrent ||A) Primary recurrent
lung infections, and |[ciliary dyskinesia B) Cystic pulmonary
% greasy stools. A B) Cystic fibrosis fi brogis infections, and
sweat chloride test is ||C) Celiac disease steatorrhea due to
positive. What is the |[D) Asthma pancreatic
most likely insufficiency. The
diagnosis? sweat chloride test
is diagnostic.

A 55-year-old obese Obstructive sleep
male complains of apnea (OSA) is
excessive daytime ||/A) Narcolepsy P .

) : . characterized by
sleepiness, snoring, |B) Insomnia C) snoring. apneic
and morning Obstructive sleep ||C) Obstructive||” . g, apneic

% . episodes, morning
headaches. His wife |[apnea D) sleep apnea headaches. and
reports episodes of  |[Restless leg davtime slée iness
apnea during sleep. |syndrome Y eep '

. often seen in obese
What is the most atients
likely diagnosis? P '
A 34-year-old male A) Oral Cystic fibrosis
with a history of X id patients frequently
cystic fibrosis g;r’lu\(/:osttta_rs_l ts' B) IV develop
. antibiotics

W W presents with C) Bronchoscopy |[antibiotics Pseud_omonas
worsening cough, D) Lun aeruginosa
hemoptysis, and g infections, requiring

transplant

fever. Sputum

1V antibiotics to
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Difficulty Cageuigfigino Options Answer Explanation
culture grows prevent
Pseudomonas complications.
aeruginosa. What is
the next best step?

Qaﬁg;?t/?zir;r? Isdeé)(s:il; A) Pneumonia B) ARDS is diagnosed
and hypoxemia has Acute respiratory \_Nlt_h bilateral

a PaO2/EiO? ratio distress mﬁltrates_,,

of 150, bilateral syndrome hypoxe”?'a

% 9% 5% nfil tréltes on CXR (ARDS) C) B) ARDS (PaO2/FiO2 <

and no evidence of, Pulmonary 300), and no

. ) embolism D) evidence of cardiac
f;ardlac fallu_re. What COPD failure. It is
1S the most likely exacerbation common in sepsis.
diagnosis?
A 70-year-old man
with heart failure
E)rr?fgepézs\?\l/léh tF:Ieu rallcl felffusi_on in

eart failure is

Ex’gr?g&s%ﬁﬁtﬁé A) Pneumonia B) commonly

S o oo of the costophrenic Pleural effusion (B) Pl_eural transudati_ve and
angle and ultrasound C) ARDS D) effusion presents with
confirms free- Pneumothorax blunting of_the
flowina fluid in th costophrenic angle

g fiuidiin the on CXR.
pleural space. What
is the most likely
cause?
A 65-year-old man
with alcoholism and
pancreatitis ARDS is triggered
develops respiratory|/A) ARDS B) by pancreatitis,
distress, requiring  |Pneumonia C) sepsis, trauma, or
mechanical Pulmonary aspiration,

W T I ventilation. Chest CT|lembolism D) A) ARDS presenting with
shows bilateral COPD ground-glass
ground-glass exacerbation opacities and acute
opacities. What is respiratory failure.
the most likely
diagnosis?

A_55-ye<_elr-old man A) COPD B) B) Bronchiec_tasis

$ 9 ¢ ¥ Y| with a history of Bronchiectasis  ||Bronchiectasis presents with foul-

smoking and smelling sputum,
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Difficulty Cageuigfigino Options Answer Explanation
chronic cough C) Tuberculosis chronic cough, and
presents with foul- |[D) Asthma signet ring sign on
smelling sputum, HRCT. Smoking is
digital clubbing, a risk factor.
and crackles on
auscultation. High-
resolution CT shows
signet ring sign.

What is the most

likely diagnosis?

A 30-year-old male

presents with Obstructive sleep
daytime slee_piness, A) Asthma B) apnea Ieads_to
polycythemla, and COPD C) . polycythemla,

S o ol o o Iou_d snoring. He has Obstructive sleep C) Obstructive|resistant _
resistant apnea D) sleep apnea  ||hypertension, and
hypertension despite Narcolens loud snoring due to
medications. What is psy hypoxia-induced
the most likely erythropoiesis.
underlying disorder?
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|| Educational stories:

Story 1: The Recurrent Infections

Mrs. Turner, a 45-year-old woman, presents with chronic cough, purulent sputum, and
recurrent chest infections over the past five years. She has a history of bronchitis as a child
and was diagnosed with asthma in her youth. She has a family history of respiratory disease.
On examination, she has rales and wheezing on auscultation. A CT scan of the chest reveals
dilated, irregular airways with bronchial wall thickening, consistent with bronchiectasis. She
is started on antibiotics for an acute exacerbation and long-term macrolide therapy to prevent
future infections.

« Key Points:
o Chronic cough, purulent sputum, and recurrent infections are hallmark
symptoms of bronchiectasis.
CT scan is the gold standard for diagnosis, showing dilated airways.
Macrolide antibiotics can reduce exacerbations.
Bronchiectasis is often caused by recurrent infections, immune deficiencies, or
genetic conditions.
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Story 2: The Young Man with Cough and Sinusitis

Healthy Lungs Lungs Affected
by Cystic Fibrosis
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very clear airway airway with CF

John, a 22-year-old man, presents with a persistent cough, sinus congestion, and frequent
lung infections. He has a history of chronic sinusitis, pancreatic insufficiency, and poor
growth. His mother reports that he was diagnosed with cystic fibrosis (CF) at a young age, but
he has struggled with adherence to treatments. On examination, he has clubbing, wheezing,
and decreased breath sounds. Sweat chloride test is positive for CF, and genetic testing
reveals a delta F508 mutation. He is started on chest physiotherapy, bronchodilators, and
pancreatic enzymes.

o Key Points:

o Cystic fibrosis presents with chronic respiratory infections, sinusitis, and
malabsorption.

o Genetic testing for CFTR mutations and sweat chloride test are essential for
diagnosis.

o Early treatment with airway clearance and pancreatic enzyme replacement
improves quality of life.

o CF patients often develop chronic Pseudomonas aeruginosa infections.
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Story 3: The Obese Male with Snoring

Mr. Adams, a 50-year-old obese man, presents with daytime somnolence, morning
headaches, and loud snoring. His wife reports that he has apneas during sleep. He has a BMI
of 35 and a history of hypertension. On examination, he has a short neck and excessive weight.
A sleep study (polysomnography) confirms the diagnosis of obstructive sleep apnea (OSA)
with severe apneas occurring more than 30 times per hour. He is advised to start CPAP
therapy and to lose weight.

o Key Points:
o Obesity is a major risk factor for obstructive sleep apnea (OSA).
o Daytime somnolence, loud snoring, and morning headaches are classic
symptoms.
Polysomnography is the gold standard for diagnosis.
CPAP therapy improves symptoms and reduces cardiovascular risk.
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Story 4: The Young Woman with Shortness of Breath

Samantha, a 28-year-old woman, presents with shortness of breath, fever, and dry cough
following a viral upper respiratory infection. Her symptoms progressively worsened over the
past three days, and she now requires increased work of breathing. On examination, she is
tachypneic, with hypoxia and bilateral crackles on auscultation. A chest X-ray shows diffuse
bilateral infiltrates, and arterial blood gas (ABG) reveals severe hypoxemia. She is diagnosed
with acute respiratory distress syndrome (ARDS) and started on mechanical ventilation with
positive end-expiratory pressure (PEEP).

o Key Points:
o ARDS can occur after viral infections and presents with severe hypoxia and
bilateral infiltrates on chest X-ray.
The PaO2/FiO2 ratio helps assess the severity of ARDS.
Management includes mechanical ventilation with PEEP and treating the
underlying cause (e.g., infection).

230



PULMONOLOGY CHEATCODE FLASHCARDS [ BY: DR. HASHEM KHDOUR, MD

Story 5: The Elderly Patient with Pleuritic Chest Pain

Mr. Harris, a 75-year-old man, presents with pleuritic chest pain, shortness of breath, and
cough. He has a history of chronic heart failure and hypertension. On examination, his
jugular venous pressure (JVP) is elevated, and he has dullness to percussion over the left
lower chest. Chest X-ray reveals a blunting of the costophrenic angle, and a thoracentesis
confirms a transudative pleural effusion. The effusion is attributed to heart failure. He is
treated with diuretics to manage his fluid overload.

o Key Points:
o Pleural effusion presents with pleuritic chest pain, dyspnea, and dullness to
percussion.

Chest X-ray and thoracentesis are essential for diagnosis.
Transudative pleural effusion is commonly caused by heart failure, while
exudative effusions are seen in infections, malignancy, and pulmonary
embolism.

o Diuretics are used in the management of effusions due to heart failure.

231



PULMONOLOGY CHEATCODE FLASHCARDS [ BY: DR. HASHEM KHDOUR, MD

Story 6: The Adult with Chronic Cough

Mr. Lopez, a 55-year-old non-smoker, presents with a chronic productive cough, wheezing,
and recurrent lower respiratory tract infections. He denies any history of tobacco use,
asthma, or recent respiratory illness. On examination, he has clubbing of the fingers and fine
crackles in the lower lungs. CT scan of the chest reveals bronchial dilation, bronchial wall
thickening, and mucus plugging, consistent with bronchiectasis. He is started on chronic
macrolide therapy and referred for pulmonary rehabilitation.

« Key Points:
o Bronchiectasis can occur in non-smokers due to other causes like immune
deficiencies, chronic infections, or genetic conditions.
o CT scan is key for diagnosis, revealing dilated bronchi and bronchial wall
thickening.
o Management includes chronic antibiotics and pulmonary rehabilitation.
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Story 7: The Adolescent with Malabsorption
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Sophie, a 16-year-old girl, presents with poor weight gain, frequent greasy stools, and a
persistent cough. She has a history of chronic respiratory infections since childhood, and her
family reports a history of cystic fibrosis in a relative. On examination, she has clubbing of the
fingers and dry skin. Sweat chloride test is positive for cystic fibrosis, and pancreatic enzyme
deficiency is confirmed. She is started on pancreatic enzyme replacement, airway clearance
techniques, and pulmonary therapies.

o Key Points:
o Cystic fibrosis should be considered in patients with poor weight gain,
steatorrhea, and recurrent respiratory infections.
Sweat chloride test is the gold standard for diagnosis.
Management includes pancreatic enzymes and airway clearance.
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Story 8: The Overweight Man with Excessive Daytime Sleepiness

Mr. Kumar, a 42-year-old man, presents with excessive daytime sleepiness, morning
headaches, and loud snoring. He has a BMI of 38 and is a light smoker. His wife reports that
he often stops breathing during sleep. On examination, he has hypertension, central obesity,
and a thick neck. A polysomnography study confirms severe obstructive sleep apnea with
over 40 apneic episodes per hour. He is advised to use CPAP therapy nightly.

o Key Points:
o Obstructive sleep apnea (OSA) is more common in overweight patients with a
thick neck.

Symptoms include daytime somnolence, snoring, and morning headaches.
Polysomnography is the gold standard for diagnosis.
CPAP therapy is the treatment of choice for severe cases.
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Story 9: The Acute Respiratory Distress After Trauma

Mr. Smith, a 38-year-old man, presents to the ER with severe dyspnea, hypoxia, and bilateral
crackles after a motor vehicle accident. He has no significant past medical history but sustained
blunt chest trauma. His ABG reveals severe hypoxemia, and a chest X-ray shows bilateral
infiltrates. He is diagnosed with acute respiratory distress syndrome (ARDS) secondary to
trauma. He is started on mechanical ventilation with PEEP and lung-protective ventilation

strategies.

« Key Points:
o ARDS can result from trauma, infection, or pancreatitis and presents with

severe hypoxia and bilateral infiltrates.
o Mechanical ventilation with PEEP and lung-protective strategies are key

components of management.
o ARDS is often complicated by barotrauma and oxygen toxicity.
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Evil guestions

“All of the following are correct except” Questions:

1. All of the following are risk factors for pulmonary embolism, EXCEPT:

A) Immobilization
B) Obesity

C) Smoking

D) Hypothyroidism

Answer: D) Hypothyroidism

2. All of the following are features of obstructive lung disease, EXCEPT:

A) Increased total lung capacity
B) Decreased FEV1/FVC ratio
C) Increased airway resistance
D) Increased lung compliance

Answer: D) Increased lung compliance

3. All of the following are causes of acute respiratory distress syndrome (ARDS),
EXCEPT:

A) Sepsis
B) Pancreatitis

e C) Pulmonary hypertension
e D) Trauma

Answer: C) Pulmonary hypertension
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4. All of the following are common pathogens in hospital-acquired pneumonia,
EXCEPT:

e A) Staphylococcus aureus

o B) Klebsiella pneumoniae

o C) Streptococcus pneumoniae
o D) Pseudomonas aeruginosa

Answer: C) Streptococcus pneumoniae

5. All of the following conditions are associated with bronchiectasis, EXCEPT:

e A) Cystic fibrosis

« B) Primary ciliary dyskinesia

e C) Alpha-1 antitrypsin deficiency
e D) Tuberculosis

Answer: C) Alpha-1 antitrypsin deficiency

6. All of the following are typical features of chronic obstructive pulmonary
disease (COPD), EXCEPT:

A) Chronic bronchitis

B) Emphysema

C) Reversible airway obstruction
D) Air trapping

Answer: C) Reversible airway obstruction

7. All of the following are clinical signs of severe asthma, EXCEPT:

A) Pulsus paradoxus

B) Silent chest

C) Peak expiratory flow rate >80% predicted
D) Use of accessory muscles

Answer: C) Peak expiratory flow rate >80% predicted
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8. All of the following medications are used in the treatment of asthma,
EXCEPT:

A) Inhaled corticosteroids

B) Beta-blockers

C) Short-acting beta agonists

D) Leukotriene receptor antagonists

Answer: B) Beta-blockers

9. All of the following are criteria for exudative pleural effusion, EXCEPT:

A) Pleural fluid protein/serum protein ratio >0.5
B) Pleural fluid LDH/serum LDH ratio >0.6

C) Pleural fluid glucose <60 mg/dL

D) Pleural fluid pH >7.4

Answer: D) Pleural fluid pH >7.4

10. All of the following are complications of mechanical ventilation, EXCEPT:

A) Barotrauma

B) Pneumothorax

C) Pulmonary fibrosis

D) Ventilator-associated pneumonia

Answer: C) Pulmonary fibrosis

11. All of the following are causes of transudative pleural effusion, EXCEPT:

A) Congestive heart failure
B) Nephrotic syndrome

C) Cirrhosis

D) Tuberculosis

Answer: D) Tuberculosis
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12. All of the following are causes of hypercapnia, EXCEPT:

e A) Chronic obstructive pulmonary disease (COPD)
e B) Hypoventilation

o C) High-altitude sickness

e D) Neuromuscular disorders

Answer: C) High-altitude sickness

13. All of the following are characteristics of small cell lung cancer, EXCEPT:

A) Strong association with smoking
B) Rapid growth and early metastasis
C) Peripheral lung location

D) Paraneoplastic syndromes

Answer: C) Peripheral lung location

14. All of the following are causes of non-cardiogenic pulmonary edema,
EXCEPT:

A) Acute respiratory distress syndrome (ARDS)
B) High-altitude pulmonary edema

C) Left ventricular failure

D) Neurogenic pulmonary edema

Answer: C) Left ventricular failure

15. All of the following are risk factors for spontaneous pneumothorax,
EXCEPT:

A) Tall, thin males

B) Smoking

C) Marfan syndrome

D) Pulmonary embolism

Answer: D) Pulmonary embolism
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16. All of the following are indications for long-term oxygen therapy in COPD,
EXCEPT:

A) PaO, <55 mmHg

B) Oxygen saturation <88%

C) Pulmonary hypertension with PaO> <60 mmHg
D) FEV1 <50% predicted

Answer: D) FEV1 <50% predicted

17. All of the following are symptoms of obstructive sleep apnea, EXCEPT:

A) Loud snoring

B) Daytime somnolence

C) Nocturnal dyspnea

D) Hypoxia-induced pulmonary vasodilation

Answer: D) Hypoxia-induced pulmonary vasodilation

18. All of the following conditions are associated with pulmonary hypertension,
EXCEPT:

A) Chronic thromboembolic disease
B) Left heart failure

C) Interstitial lung disease

D) Hypothyroidism

Answer: D) Hypothyroidism

19. All of the following are major criteria for the diagnosis of ARDS, EXCEPT:

A) Bilateral infiltrates on chest X-ray

B) Pa0O./FiO: ratio <300 mmHg

C) Absence of cardiogenic pulmonary edema

D) Increased pulmonary capillary wedge pressure

Answer: D) Increased pulmonary capillary wedge pressure
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20. All of the following vaccines are recommended for COPD patients, EXCEPT:

A) Influenza vaccine

B) Pneumococcal vaccine

C) Tetanus-diphtheria vaccine
D) Hepatitis B vaccine

Answer: D) Hepatitis B vaccine

21. All of the following are used in the treatment of tuberculosis, EXCEPT:

A) Isoniazid

B) Rifampin

C) Ethambutol
D) Doxycycline

Answer: D) Doxycycline

22. All of the following pulmonary conditions can present with hemoptysis,
EXCEPT:

A) Bronchiectasis

B) Goodpasture syndrome
C) Pulmonary embolism
D) Pulmonary fibrosis

Answer: D) Pulmonary fibrosis

23. All of the following are characteristics of idiopathic pulmonary fibrosis,
EXCEPT:

e A) Honeycombing on CT scan
e B) Progressive dyspnea

e C) Increased lung compliance

e D) Dry crackles on auscultation

Answer: C) Increased lung compliance
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24. All of the following conditions can cause digital clubbing, EXCEPT:

A) Lung cancer
B) Cystic fibrosis
C) COPD

D) Bronchiectasis

Answer: C) COPD

25. All of the following are side effects of long-term corticosteroid use in COPD,
EXCEPT:

A) Osteoporosis

B) Cataracts

C) Hypoglycemia
D) Muscle weakness

Answer: C) Hypoglycemia

26. All of the following are common causes of chronic cough, EXCEPT:

A) Gastroesophageal reflux disease (GERD)
B) Asthma

C) Postnasal drip

D) Pneumothorax

Answer: D) Pneumothorax

27. All of the following are causes of increased anion gap metabolic acidosis,
EXCEPT:

A) Lactic acidosis

B) Diabetic ketoacidosis
C) Methanol poisoning
D) Chronic bronchitis

Answer: D) Chronic bronchitis
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28. All of the following are common signs of pulmonary embolism, EXCEPT:

A) Sudden-onset dyspnea
B) Pleuritic chest pain

C) Hypotension

D) Hyperkalemia

Answer: D) Hyperkalemia

29. All of the following are signs of tension pneumothorax, EXCEPT:

A) Tracheal deviation

B) Hypotension

C) Hyperresonance to percussion
D) Bilateral wheezing

Answer: D) Bilateral wheezing

30. All of the following are causes of secondary spontaneous pneumothorax,
EXCEPT:

A) COPD

B) Pulmonary fibrosis
C) Pneumonia

D) Aortic dissection

Answer: D) Aortic dissection

31. All of the following are criteria for Light’s criteria in pleural effusion,
EXCEPT:

A) Pleural fluid protein/serum protein ratio >0.5

B) Pleural fluid LDH/serum LDH ratio >0.6

C) Pleural fluid glucose >60 mg/dL

D) Pleural fluid LDH >2/3 upper limit of normal serum LDH

Answer: C) Pleural fluid glucose >60 mg/dL
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32. All of the following drugs can induce interstitial lung disease, EXCEPT:

A) Amiodarone
B) Methotrexate
C) Bleomycin
D) Ibuprofen

Answer: D) Ibuprofen

33. All of the following are complications of mechanical ventilation, EXCEPT:

e A) Barotrauma

e B) Ventilator-associated pneumonia
e C) Deep vein thrombosis

e D) Increased cardiac output

Answer: D) Increased cardiac output

34. All of the following are causes of upper airway obstruction, EXCEPT:

A) Epiglottitis

B) Laryngotracheobronchitis (croup)
C) Foreign body aspiration

D) Pulmonary embolism

Answer: D) Pulmonary embolism

35. All of the following conditions can cause pulmonary fibrosis, EXCEPT:

A) Sarcoidosis

B) Asbestosis

C) Silicosis

D) Mycoplasma pneumonia

Answer: D) Mycoplasma pneumonia
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36. All of the following conditions increase the risk of tuberculosis reactivation,
EXCEPT:

A) HIV/AIDS

B) Diabetes mellitus

C) Chronic kidney disease
D) Hyperthyroidism

Answer: D) Hyperthyroidism

37. All of the following are common causes of chronic respiratory failure,
EXCEPT:

A) COPD

B) Obesity hypoventilation syndrome
C) Guillain-Barré syndrome

D) Pulmonary embolism

Answer: D) Pulmonary embolism

38. All of the following conditions can present with a widened A-a gradient,
EXCEPT:

e A) Pulmonary embolism
« B)ARDS

« C)COPD

e D) Hyperventilation

Answer: D) Hyperventilation

39. All of the following are characteristics of bronchiectasis, EXCEPT:

e A) Chronic productive cough

« B) Recurrent infections

e C) Normal chest X-ray findings
o D) Dilated airways on CT scan

Answer: C) Normal chest X-ray findings
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40. All of the following lung cancers are typically associated with smoking,
EXCEPT:

A) Squamous cell carcinoma
B) Adenocarcinoma

C) Small cell carcinoma

D) Large cell carcinoma

Answer: B) Adenocarcinoma

41. All of the following are diagnostic features of COPD, EXCEPT:

A) FEV1/FVC ratio <70%

B) Reversible airway obstruction with bronchodilators
C) Increased total lung capacity

D) Chronic cough with sputum production

Answer: B) Reversible airway obstruction with bronchodilators

42. All of the following are causes of hypoxemia, EXCEPT:

A) Hypoventilation

B) Right-to-left shunt

C) Increased alveolar ventilation
D) V/Q mismatch

Answer: C) Increased alveolar ventilation

43. All of the following conditions can lead to bronchospasm, EXCEPT:

e A) Asthma

e B) Chronic bronchitis

e C) Anaphylaxis

e D) Pulmonary embolism

Answer: D) Pulmonary embolism
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44. All of the following are treatment options for sarcoidosis, EXCEPT:

A) Corticosteroids

B) Methotrexate

C) Hydroxychloroquine
D) Antifungal therapy

Answer: D) Antifungal therapy

45. All of the following are causes of pulmonary edema, EXCEPT:

A) Left heart failure

B) ARDS

C) High-altitude exposure
D) Pulmonary embolism

Answer: D) Pulmonary embolism

46. All of the following are components of the CURB-65 pneumonia severity
score, EXCEPT:

A) Confusion

B) Uremia

C) Respiratory rate >30/min
D) White blood cell count

Answer: D) White blood cell count

47. All of the following are criteria for diagnosing obstructive sleep apnea,
EXCEPT:

A) Apnea-hypopnea index (AHI) >5 events/hour
B) Oxygen desaturation <90%

C) Loud snoring

D) Bradypnea

Answer: D) Bradypnea
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48. All of the following lung conditions are restrictive lung diseases, EXCEPT:

A) ldiopathic pulmonary fibrosis
B) Asbestosis

C) Silicosis

D) Chronic bronchitis

Answer: D) Chronic bronchitis

49. All of the following are common causes of hemothorax, EXCEPT:

e A) Trauma

e B) Pulmonary embolism
e C) Lung malignancy

e D) Pleural effusion

Answer: D) Pleural effusion

50. All of the following are diagnostic criteria for ARDS, EXCEPT:

A) Bilateral infiltrates on chest X-ray
B) PaO2/FiO: ratio <300 mmHg

C) Evidence of left atrial hypertension
D) Acute onset respiratory distress

Answer: C) Evidence of left atrial hypertension

“All of the above” Questions:

1. Which of the following are risk factors for obstructive sleep apnea?

e A) Obesity

e B) Male gender

e C) Large neck circumference
e D) All of the above
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Answer: D) All of the above

2. Which of the following are common causes of chronic cough (>8 weeks)?

A) Asthma

B) Gastroesophageal reflux disease (GERD)
C) Postnasal drip

D) All of the above

Answer: D) All of the above

3. Which of the following are potential complications of mechanical ventilation?

A) Barotrauma

B) Ventilator-associated pneumonia
C) Oxygen toxicity

D) All of the above

Answer: D) All of the above

4. Which of the following are major risk factors for pulmonary embolism?

A) Recent surgery
B) Immobility

C) Malignancy

D) All of the above

Answer: D) All of the above

5. Which of the following clinical findings are consistent with a pleural effusion?

A) Decreased breath sounds
B) Dullness to percussion

C) Decreased tactile fremitus
D) All of the above

Answer: D) All of the above
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6. Which of the following medications can induce pulmonary fibrosis?

A) Amiodarone

B) Methotrexate
C) Bleomycin

D) All of the above

Answer: D) All of the above

7. Which of the following conditions are associated with bronchiectasis?

A) Cystic fibrosis

B) Recurrent lung infections

C) Immune deficiency disorders
D) All of the above

Answer: D) All of the above

8. Which of the following are common causes of hemoptysis?

A) Bronchitis

B) Pulmonary embolism
C) Tuberculosis

D) All of the above

Answer: D) All of the above

9. Which of the following are criteria for diagnosing ARDS?

A) Bilateral infiltrates on chest X-ray
B) Pa0O./FiO: ratio <300 mmHg

C) No evidence of left heart failure
D) All of the above

Answer: D) All of the above
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10. Which of the following are indications for long-term oxygen therapy in
COPD?

A) PaO, <55 mmHg

B) Sa0- <88%

C) Evidence of cor pulmonale with hypoxemia
D) All of the above

Answer: D) All of the above

11. Which of the following conditions can cause a transudative pleural effusion?

A) Congestive heart failure
B) Nephrotic syndrome

C) Cirrhosis

D) All of the above

Answer: D) All of the above

12. Which of the following are common features of interstitial lung disease?

A) Dyspnea on exertion

B) Dry cough

C) Bilateral reticulonodular opacities on imaging
D) All of the above

Answer: D) All of the above

13. Which of the following are causes of acute hypoxemic respiratory failure?

A) Pneumonia

B) Pulmonary embolism
C) ARDS

D) All of the above

Answer: D) All of the above
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14. Which of the following conditions increase the risk of aspiration pneumonia?

A) Stroke

B) Alcoholism

C) Gastroesophageal reflux disease (GERD)
D) All of the above

Answer: D) All of the above

15. Which of the following are risk factors for spontaneous pneumothorax?

A) Smoking

B) Tall, thin body habitus
C) Marfan syndrome

D) All of the above

Answer: D) All of the above

16. Which of the following are common triggers for an acute asthma
exacerbation?

A) Respiratory infections
B) Allergens

C) Cold air exposure

D) All of the above

Answer: D) All of the above

17. Which of the following are components of the CURB-65 severity score for
pneumonia?

e A) Confusion

e B) Urea>7 mmol/L

e () Respiratory rate >30 breaths/min
e D) All of the above

Answer: D) All of the above
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18. Which of the following are characteristic features of sarcoidosis?

« A) Bilateral hilar lymphadenopathy
e B) Non-caseating granulomas

e C) Elevated serum ACE levels

e D) All of the above

Answer: D) All of the above

19. Which of the following conditions can cause digital clubbing?

e A) Lung cancer
e B) Cystic fibrosis

e C) Interstitial lung disease
e D) All of the above

Answer: D) All of the above

20. Which of the following are contraindications to non-invasive positive
pressure ventilation (NIPPV)?

e A) Severe encephalopathy
« B) Hemodynamic instability

o C) Inability to protect the airway
« D) All of the above

Answer: D) All of the above

21. Which of the following are features of right heart failure due to pulmonary
hypertension?

A) Peripheral edema
B) Elevated JVP

C) Hepatomegaly
D) All of the above

Answer: D) All of the above
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22. Which of the following bacteria are commonly associated with hospital-
acquired pneumonia (HAP)?

A) Pseudomonas aeruginosa
B) Staphylococcus aureus
C) Klebsiella pneumoniae
D) All of the above

Answer: D) All of the above

23. Which of the following are first-line treatments for an acute COPD
exacerbation?

A) Short-acting beta-agonists (SABA)
B) Systemic corticosteroids

C) Oxygen therapy

D) All of the above

Answer: D) All of the above

24. Which of the following conditions can lead to secondary pulmonary
hypertension?

e A) Chronic thromboembolic disease
e B) Chronic hypoxia

o C) Left heart disease

e D) All of the above

Answer: D) All of the above

25. Which of the following findings are suggestive of pulmonary embolism?

e A) Tachycardia

« B) Dyspnea

e C) Pleuritic chest pain
e D) All of the above

Answer: D) All of the above
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26. Which of the following are major criteria for diagnosing community-
acquired pneumonia?

e A)Fever

« B) Cough with sputum production
e C) Chest X-ray infiltrates

o D) All of the above

Answer: D) All of the above

27. Which of the following factors can increase the risk of tuberculosis
reactivation?

A) HIV infection

B) Immunosuppressive therapy
C) Malnutrition

D) All of the above

Answer: D) All of the above

28. Which of the following are indications for chest tube placement in a
pneumothorax?

e A) Tension pneumothorax

« B) Large pneumothorax with respiratory distress
o C) Recurrent pneumothorax

« D) All of the above

Answer: D) All of the above

29. Which of the following are characteristic signs of acute epiglottitis?

A) Stridor

B) Drooling

C) Tripod positioning
D) All of the above
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Answer: D) All of the above

30. Which of the following are common complications of cystic fibrosis?

A) Recurrent lung infections
B) Pancreatic insufficiency
C) Infertility

D) All of the above

Answer: D) All of the above

31. Which of the following are components of Light's criteria for exudative
pleural effusion?

A) Pleural fluid protein/serum protein ratio >0.5

B) Pleural fluid LDH/serum LDH ratio >0.6

C) Pleural fluid LDH > two-thirds of the upper limit of normal for serum LDH
D) All of the above

Answer: D) All of the above

32. Which of the following conditions are associated with an increased risk of
lung cancer?

e A) Smoking

e B) Asbestos exposure
e C) Radon exposure

e D) All of the above

Answer: D) All of the above

33. Which of the following are potential complications of mechanical ventilation?

A) Ventilator-associated pneumonia
B) Barotrauma

C) Oxygen toxicity

D) All of the above
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Answer: D) All of the above

34. Which of the following are criteria for initiating long-term oxygen therapy in
COPD?

A) Resting PaO, < 55 mmHg

B) Resting PaO: < 59 mmHg with cor pulmonale
C) Resting SpO: < 88%

D) All of the above

Answer: D) All of the above

35. Which of the following are common causes of hemoptysis?

A) Bronchitis

B) Lung cancer

C) Pulmonary embolism
D) All of the above

Answer: D) All of the above

36. Which of the following are first-line treatments for latent tuberculosis?

e A) Isoniazid for 9 months
e B) Rifampin for 4 months

o C) Isoniazid and rifapentine weekly for 3 months
e D) All of the above

Answer: D) All of the above

37. Which of the following conditions can cause upper airway obstruction?

e A) Anaphylaxis

« B) Foreign body aspiration
e C) Laryngospasm

e D) All of the above
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Answer: D) All of the above

38. Which of the following are features of obstructive sleep apnea (OSA)?

e A) Daytime sleepiness
« B) Loud snoring

e C) Morning headaches
o D) All of the above

Answer: D) All of the above

39. Which of the following are indications for pulmonary function testing
(PFTs)?

A) Diagnosis of obstructive lung disease

B) Preoperative evaluation for lung resection

C) Monitoring disease progression in interstitial lung disease
D) All of the above

Answer: D) All of the above

40. Which of the following are causes of secondary spontaneous pneumothorax?

« A)COPD

e B) Tuberculosis

e C) Cystic fibrosis

e D) All of the above

Answer: D) All of the above

41. Which of the following are symptoms of pulmonary hypertension?

A) Exertional dyspnea
B) Syncope

C) Peripheral edema
D) All of the above
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Answer: D) All of the above

42. Which of the following conditions are associated with bronchiectasis?

A) Cystic fibrosis

B) Primary ciliary dyskinesia
C) Recurrent pneumonia

D) All of the above

Answer: D) All of the above

43. Which of the following are signs of severe asthma exacerbation?

A) Inability to speak in full sentences
B) Use of accessory muscles

C) Silent chest on auscultation

D) All of the above

Answer: D) All of the above

44. Which of the following medications can be used for pulmonary arterial
hypertension?

A) Endothelin receptor antagonists (e.g., bosentan)
B) Phosphodiesterase-5 inhibitors (e.g., sildenafil)
C) Prostacyclin analogs (e.g., epoprostenol)

D) All of the above

Answer: D) All of the above

45. Which of the following are complications of obstructive sleep apnea?

A) Hypertension

B) Pulmonary hypertension

C) Increased risk of cardiovascular events
D) All of the above
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Answer: D) All of the above

46. Which of the following are causes of hypoxemia?

e A) Ventilation-perfusion mismatch
« B) Diffusion limitation

o C) Right-to-left shunting

o D) All of the above

Answer: D) All of the above

47. Which of the following are criteria for diagnosing acute respiratory distress
syndrome (ARDS)?

e A) Acute onset within 1 week of known insult
« B) Bilateral lung opacities on chest imaging

e () PaO/FiO: ratio < 300 mmHg
e D) All of the above

Answer: D) All of the above

48. Which of the following are features of Goodpasture syndrome?

A) Pulmonary hemorrhage
B) Glomerulonephritis

C) Anti-GBM antibodies
D) All of the above

Answer: D) All of the above

49. Which of the following factors can cause an increased A-a gradient?

A) Pulmonary embolism
B) Diffusion impairment
C) Right-to-left shunt

D) All of the above
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Answer: D) All of the above

50. Which of the following findings are consistent with tension pneumothorax?

A) Tracheal deviation away from the affected side
B) Hypotension

C) Absent breath sounds on the affected side

D) All of the above

Answer: D) All of the above

“Numbers & Percentages” Questions:

1. What is the typical FEV1/FVC ratio in patients with COPD?
A) 65%
B) 75%
C) 80%
D) 50%

Answer: A) 65%

2. In patients with asthma, the normal FEV1/FVC ratio is generally above what
percentage?
A) 60%
B) 80%
C) 90%
D) 70%

Answer: B) 80%

3. What is the typical serum bicarbonate level in acute respiratory acidosis?
A) 25 mEqg/L
B) 30 mEqg/L
C) 22 mEg/L
D) 18 mEg/L

Answer: A) 25 mEq/L
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4. What is the expected peak expiratory flow rate (PEFR) in normal adults?
A) 400-500 L/min
B) 300-350 L/min
C) 500-600 L/min
D) 600-700 L/min

Answer: A) 400-500 L/min

5. What percentage of total lung capacity is made up by the residual volume in healthy
adults?
A) 10%
B) 20%
C) 25%
D) 30%

Answer: C) 25%

6. What is the normal oxygen saturation (SpO2) in a healthy adult?
A) 95-100%
B) 90-95%
C) 80-90%
D) 100%

Answer: A) 95-100%

7. What is the typical FEV1 in mild COPD?
A) 40%
B) 50%
C) 60%
D) 80%

Answer: D) 80%

8. In pulmonary embolism (PE), what is the most commonly seen increase in D-dimer
levels?

262



PULMONOLOGY CHEATCODE FLASHCARDS (7 BY: DR. HASHEM KHDOUR, MD

A) 50%

B) 100%
C) 200%
D) 500%

Answer: D) 500%

9. What percentage of cases of lung cancer are non-small cell lung cancer (NSCLC)?
A) 60%
B) 70%
C) 80%
D) 90%

Answer: B) 70%

10. What is the typical forced vital capacity (FVC) percentage in restrictive lung
disease?
A) 70%
B) 80%
C) 90%
D) 50%

Answer: B) 80%

11. What is the prevalence of asthma in the general population?
A) 2-5%
B) 5-10%
C) 10-15%
D) 15-20%

Answer: B) 5-10%

12. How much of the lung volume is typically made up by tidal volume in normal
adults?
A) 500 mL
B) 1500 mL
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C) 2000 mL
D) 2500 mL

Answer: A) 500 mL

13. What is the most common cause of chronic cough in nonsmokers?
A) Asthma

B) GERD
C) Post-nasal drip
D) COPD

Answer: C) Post-nasal drip

14. What percentage of patients with pulmonary arterial hypertension (PAH) have
idiopathic PAH?
A) 30%
B) 40%
C) 50%
D) 60%

Answer: B) 40%

15. What is the typical PCO2 level in acute respiratory alkalosis?
A) 45 mmHg
B) 40 mmHg
C) 35 mmHg
D) 30 mmHg

Answer: D) 30 mmHg

16. What is the typical response to bronchodilators in asthma patients, as measured by
FEVL1 increase?
A) 5%
B) 10%
C) 20%
D) 30%
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Answer: C) 20%

17. What is the percentage of smokers who will develop COPD?
A) 10-15%
B) 20-30%
C) 40-50%
D) 60-70%

Answer: B) 20-30%

18. In a patient with pulmonary fibrosis, the typical DLCO (diffusing capacity for
carbon monoxide) is decreased by what percentage?
A) 10-20%
B) 30-40%
C) 50-60%
D) 70-80%

Answer: B) 30-40%

19. What percentage of COPD patients have associated emphysema?
A) 25%
B) 50%
C) 75%
D) 90%

Answer: C) 75%

20. What is the expected increase in PaCO2 in chronic respiratory acidosis?
A) 10 mmHg
B) 15 mmHg
C) 20 mmHg
D) 25 mmHg

Answer: B) 15 mmHg
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21. What is the most common site for a lung abscess to form in adults?
A) Upper lobe
B) Lower lobe
C) Right middle lobe
D) Left lower lobe

Answer: B) Lower lobe

22. In a patient with TB, what is the typical positive Mantoux tuberculin skin test
reaction in a high-risk individual?
A)5mm
B) 10 mm
C) 15 mm
D) 20 mm

Answer: B) 10 mm

23. What percentage of patients with COPD have chronic hypoxemia?
A) 10%
B) 25%
C) 50%
D) 75%

Answer: B) 25%

24. In patients with interstitial lung disease (ILD), what is the typical reduction in
forced vital capacity (FVC)?
A) 20%
B) 30%
C) 40%
D) 50%

Answer: B) 30%

25. What is the most common complication of influenza pneumonia?
A) Pleural effusion
B) Pneumothorax
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C) Secondary bacterial pneumonia
D) Acute respiratory distress syndrome (ARDS)

Answer: C) Secondary bacterial pneumonia

26. What is the usual percentage of FEV1 decline per year in patients with COPD?
A) 20 mL/year
B) 40 mL/year
C) 60 mL/year
D) 80 mL/year

Answer: B) 40 mL/year

27. In a patient with ARDS, the typical PaO2/FiO2 ratio is less than:
A) 200
B) 150
C) 100
D) 50

Answer: A) 200

28. What is the common percentage reduction in FEV1 seen in smokers with early
COPD?
A) 10-20%
B) 20-30%
C) 30-40%
D) 50-60%

Answer: A) 10-20%

29. What percentage of patients with lung cancer present with metastatic disease at
diagnosis?
A) 30%
B) 50%
C) 60%
D) 70%
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Answer: C) 60%

30. What percentage of patients with sarcoidosis experience spontaneous remission
within 1-2 years?
A) 30%
B) 50%
C) 70%
D) 90%

Answer: C) 70%

31. In patients with obstructive sleep apnea (OSA), the prevalence of hypertension is
approximately:
A) 10%
B) 30%
C) 50%
D) 70%

Answer: C) 50%

32. In patients with cystic fibrosis, what percentage have chronic Pseudomonas
aeruginosa infection by adulthood?
A) 10%
B) 30%
C) 50%
D) 80%

Answer: D) 80%

33. What is the typical age of onset for idiopathic pulmonary fibrosis (IPF)?
A) 30-40 years
B) 40-50 years
C) 50-60 years
D) 60-70 years

Answer: C) 50-60 years
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34. What is the risk of developing lung cancer in patients with COPD compared to non-
smokers?
A) 2 times higher
B) 3 times higher
C) 5 times higher
D) 10 times higher

Answer: B) 3 times higher

35. What percentage of cases of non-small cell lung cancer (NSCLC) are diagnosed at
stage 1V?
A) 25%
B) 40%
C) 50%
D) 60%

Answer: B) 40%

36. In patients with lung cancer, what is the typical 5-year survival rate for those
diagnosed at stage 1?
A) 30%
B) 50%
C) 60%
D) 70%

Answer: D) 70%

37. What percentage of patients with pulmonary embolism have a positive CT
pulmonary angiography (CTPA)?
A) 40%
B) 50%
C) 70%
D) 90%

Answer: D) 90%
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38. In patients with asthma, what percentage of individuals experience symptoms more
than twice a week?
A) 10%
B) 20%
C) 40%
D) 50%

Answer: B) 20%

39. What percentage of patients with COPD require supplemental oxygen therapy at
some point in their illness?
A) 10%
B) 20%
C) 40%
D) 60%

Answer: C) 40%

40. In patients with tuberculosis (TB), the duration of treatment with isoniazid is
typically:
A) 6 months
B) 9 months
C) 12 months
D) 18 months

Answer: A) 6 months

41. What percentage of patients with chronic bronchitis have productive cough?
A) 30%
B) 50%
C) 70%
D) 90%

Answer: C) 70%

42. What is the typical increase in lung volume after administering a bronchodilator in
an asthmatic patient?
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A) 10%
B) 20%
C) 25%
D) 30%

Answer: B) 20%

43. What percentage of patients with chronic obstructive pulmonary disease (COPD)
are diagnosed in stage 111 or 1V?
A) 40%
B) 50%
C) 60%
D) 70%

Answer: C) 60%

44. What is the average age of death in patients with cystic fibrosis?
A) 25 years
B) 35 years
C) 45 years
D) 55 years

Answer: B) 35 years

45. In asthma patients, what percentage experience an exacerbation at least once per
year?
A) 20%
B) 30%
C) 50%
D) 60%

Answer: C) 50%

46. What percentage of patients with ARDS will require mechanical ventilation?
A) 20%
B) 50%

271



PULMONOLOGY CHEATCODE FLASHCARDS (7 BY: DR. HASHEM KHDOUR, MD

C) 70%
D) 80%

Answer: D) 80%

47. What is the typical percentage reduction in DLCO in patients with emphysema?
A) 10-20%
B) 20-30%
C) 30-40%
D) 40-50%

Answer: C) 30-40%

48. What is the mortality rate for untreated lung cancer?
A) 30%
B) 50%
C) 70%
D) 90%

Answer: D) 90%

49. What percentage of individuals with pulmonary tuberculosis (TB) develop chronic
TB?
A) 5%
B) 10%
C) 15%
D) 20%

Answer: B) 10%

50. What is the typical rate of lung volume reduction following smoking cessation in
COPD patients?

A) 10% per year
B) 5% per year
C) 2% per year
D) 1% per year
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Answer: B) 5% per year

“Most Common” Questions:

1. What is the most common cause of chronic cough in adults?
A) Asthma
B) GERD
C) Post-nasal drip
D) COPD

Answer: C) Post-nasal drip

2. What is the most common type of lung cancer in the United States?
A) Small cell lung cancer
B) Non-small cell lung cancer
C) Squamous cell carcinoma
D) Adenocarcinoma

Answer: B) Non-small cell lung cancer

3. What is the most common presenting symptom of pulmonary embolism?
A) Chest pain
B) Shortness of breath
C) Hemoptysis
D) Syncope

Answer: B) Shortness of breath

4. What is the most common cause of community-acquired pneumonia (CAP)?
A) Streptococcus pneumoniae
B) Haemophilus influenzae
C) Mycoplasma pneumoniae
D) Legionella pneumophila

Answer: A) Streptococcus pneumoniae
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5. What is the most common underlying condition in patients with pulmonary
hypertension?
A) COPD
B) Left-sided heart failure
C) Interstitial lung disease
D) Sleep apnea

Answer: B) Left-sided heart failure

6. What is the most common type of obstructive sleep apnea (OSA)?
A) Central sleep apnea
B) Complex sleep apnea
C) Obstructive sleep apnea
D) Mixed sleep apnea

Answer: C) Obstructive sleep apnea

7. What is the most common presenting feature of asthma exacerbation?
A) Cough
B) Wheezing
C) Chest tightness
D) Dyspnea

Answer: B) Wheezing

8. What is the most common cause of lung abscess in adults?
A) Klebsiella pneumoniae
B) Staphylococcus aureus
C) Streptococcus pneumoniae
D) Anaerobic bacteria

Answer: D) Anaerobic bacteria

9. What is the most common complication of chronic obstructive pulmonary disease
(COPD)?
A) Pneumonia
B) Pneumothorax

274



PULMONOLOGY CHEATCODE FLASHCARDS (7 BY: DR. HASHEM KHDOUR, MD

C) Cor pulmonale
D) Lung cancer

Answer: C) Cor pulmonale

10. What is the most common form of interstitial lung disease?
A) ldiopathic pulmonary fibrosis
B) Sarcoidosis
C) Hypersensitivity pneumonitis
D) Asbestosis

Answer: A) Idiopathic pulmonary fibrosis

11. What is the most common cause of hemoptysis in a smoker?
A) Bronchitis
B) Lung cancer
C) Tuberculosis
D) Pulmonary embolism

Answer: B) Lung cancer

12. What is the most common complication of cystic fibrosis in adults?
A) Chronic pancreatitis
B) Lung infections
C) Diabetes mellitus
D) Hepatic cirrhosis

Answer: B) Lung infections

13. What is the most common cause of pulmonary edema?
A) Left-sided heart failure
B) Renal failure
C) Acute respiratory distress syndrome (ARDS)
D) Pulmonary embolism

Answer: A) Left-sided heart failure
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14. What is the most common presentation of idiopathic pulmonary fibrosis?
A) Dry cough
B) Hemoptysis
C) Chest pain
D) Wheezing

Answer: A) Dry cough

15. What is the most common diagnostic test for suspected tuberculosis?
A) Chest X-ray
B) Sputum culture
C) Tuberculin skin test (TST)
D) CT scan

Answer: B) Sputum culture

16. What is the most common complication of pulmonary embolism?
A) Stroke
B) Hemorrhage
C) Hypotension
D) Right heart failure

Answer: D) Right heart failure

17. What is the most common cause of acute exacerbations in patients with COPD?
A) Respiratory infections
B) Air pollution
C) Medications
D) Environmental allergens

Answer: A) Respiratory infections

18. What is the most common symptom in patients with lung cancer?
A) Chest pain
B) Cough

276



PULMONOLOGY CHEATCODE FLASHCARDS (7

BY: DR. HASHEM KHDOUR, MD

C) Weight loss
D) Hemoptysis

Answer: B) Cough

19. What is the most common bacterial pathogen in ventilator-associated pneumonia
(VAP)?
A) Klebsiella pneumoniae
B) Streptococcus pneumoniae
C) Pseudomonas aeruginosa
D) Staphylococcus aureus

Answer: C) Pseudomonas aeruginosa

20. What is the most common cause of bronchiectasis?
A) Cystic fibrosis
B) Tuberculosis
C) Aspergillus infection
D) Chronic pneumonia

Answer: A) Cystic fibrosis

21. What is the most common complication of smoking in terms of lung disease?
A) Emphysema
B) Asthma
C) Chronic bronchitis
D) Pulmonary fibrosis

Answer: A) Emphysema

22. What is the most common type of pneumonia in HIV patients?
A) Mycobacterium tuberculosis
B) Streptococcus pneumoniae
C) Pneumocystis jirovecii
D) Legionella pneumophila

Answer: C) Pneumocystis jirovecii
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23. What is the most common presentation of pulmonary arterial hypertension (PAH)?
A) Shortness of breath
B) Chest pain
C) Syncope
D) Cyanosis

Answer: A) Shortness of breath

24. What is the most common site for metastasis in lung cancer?
A) Brain
B) Liver
C) Bone
D) Adrenal glands

Answer: A) Brain

25. What is the most common type of pleural effusion?
A) Transudative
B) Exudative
C) Hemothorax
D) Chylothorax

Answer: A) Transudative

26. What is the most common cause of pulmonary fibrosis?
A) ldiopathic pulmonary fibrosis
B) Asbestosis
C) Silicosis
D) Sarcoidosis

Answer: A) Idiopathic pulmonary fibrosis

27. What is the most common sign of pulmonary embolism on physical examination?
A) Tachypnea
B) Cyanosis
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C) Fever
D) Decreased breath sounds

Answer: A) Tachypnea

28. What is the most common complication of asthma?
A) Pneumonia
B) Chronic bronchitis
C) Respiratory failure
D) Sinusitis

Answer: C) Respiratory failure

29. What is the most common form of occupational lung disease?
A) Silicosis
B) Coal worker’s pneumoconiosis
C) Asbestosis
D) Farmer’s lung

Answer: C) Asbestosis

30. What is the most common presentation of acute bronchitis?
A) Productive cough
B) Fever
C) Wheezing
D) Chest pain

Answer: A) Productive cough

31. What is the most common cause of adult-onset asthma?
A) Environmental allergens
B) Respiratory infections
C) Occupational exposures
D) Genetic predisposition

Answer: C) Occupational exposures
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32. What is the most common cause of hypoxemia in ARDS?
A) Pulmonary edema
B) Atelectasis
C) Shunt
D) V/Q mismatch

Answer: D) V/Q mismatch

33. What is the most common predisposing factor for spontaneous pneumothorax?
A) Smoking
B) COPD
C) Cystic fibrosis
D) Tall, thin males

Answer: D) Tall, thin males

34. What is the most common test used to diagnose obstructive sleep apnea?
A) Overnight oximetry
B) Polysomnography
C) Chest X-ray
D) CT scan

Answer: B) Polysomnography

35. What is the most common symptom of interstitial lung disease (ILD)?
A) Dry cough
B) Dyspnea
C) Wheezing
D) Chest pain

Answer: B) Dyspnea

36. What is the most common cause of acute respiratory distress syndrome (ARDS)?
A) Pneumonia

B) Aspiration
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C) Trauma
D) Sepsis

Answer: D) Sepsis

37. What is the most common complication of thoracentesis?
A) Pneumothorax
B) Hemothorax
C) Infection
D) Re-expansion pulmonary edema

Answer: A) Pneumothorax

38. What is the most common cause of chronic obstructive pulmonary disease (COPD)?
A) Smoking
B) Air pollution
C) Occupational exposures
D) Genetic mutations

Answer: A) Smoking

39. What is the most common pathogen causing pneumonia in the elderly?
A) Streptococcus pneumoniae
B) Staphylococcus aureus
C) Haemophilus influenzae
D) Pseudomonas aeruginosa

Answer: A) Streptococcus pneumoniae

40. What is the most common cause of clubbing in patients with lung disease?
A) Lung cancer
B) Chronic hypoxia
C) Cystic fibrosis
D) Pulmonary fibrosis

Answer: B) Chronic hypoxia
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41. What is the most common cause of pleuritic chest pain?
A) Pulmonary embolism
B) Pneumothorax
C) Pleuritis
D) Costochondritis

Answer: C) Pleuritis

42. What is the most common method to treat an acute asthma attack?
A) Oral steroids
B) Inhaled beta-agonists
C) Oxygen therapy
D) Intubation

Answer: B) Inhaled beta-agonists

43. What is the most common site of metastasis in patients with squamous cell
carcinoma of the lung?
A) Liver
B) Brain
C) Adrenal glands
D) Bones

Answer: D) Bones

44. What is the most common cause of bacterial pneumonia in patients with chronic
alcoholism?
A) Streptococcus pneumoniae
B) Haemophilus influenzae
C) Klebsiella pneumoniae
D) Staphylococcus aureus

Answer: C) Klebsiella pneumoniae
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45. What is the most common cause of chronic bronchitis?
A) Smoking
B) Air pollution
C) Genetic factors
D) Infections

Answer: A) Smoking

46. What is the most common etiology of community-acquired pneumonia in children?
A) Streptococcus pneumoniae
B) Haemophilus influenzae
C) Respiratory syncytial virus (RSV)
D) Mycoplasma pneumoniae

Answer: C) Respiratory syncytial virus (RSV)

47. What is the most common complication of lung transplant?
A) Rejection
B) Infection
C) Chronic lung allograft dysfunction
D) Bronchiolitis obliterans syndrome

Answer: A) Rejection

48. What is the most common cause of restrictive lung disease in nonsmokers?
A) Sarcoidosis
B) Pulmonary fibrosis
C) Obesity
D) Silicosis

Answer: A) Sarcoidosis

49. What is the most common pathogen for pneumonia in neonates?
A) Streptococcus pneumoniae
B) Group B Streptococcus
C) Escherichia coli
D) Staphylococcus aureus
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Answer: B) Group B Streptococcus

50. What is the most common cause of acute respiratory failure in COPD patients?
A) Infection

B) Pulmonary embolism
C) Heart failure
D) Acute exacerbation

Answer: D) Acute exacerbation
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