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Question 1. 
• C; FEV1/FVC  0.82 
          FEV1  75% 
          FVC    68% 
          TLC     68% 
          RV   125% 

PROBLEM LIST: 
• 63 year-old man 
• DOE x months 
• Minimal tobacco use 
• Tachypneic 
• Reduced breath sounds/insp 

crackles 
• Normal cardiac exam 
• CXR atelectasis, low volume 
• FEV1/FVC ratio 82% (no 

obstruction) 
• Low TLC and high RV (weak 

inspiration and expiration) 
 



Diagnose Respiratory Muscle Weakness 
by Pulmonary Function Tests 
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Question 2. 
• B;  PROBLEM LIST: 

• 30 year-old woman 
• Dyspnea x 2 weeks 
• Intubated x 1 week 3 months 

ago 
• Minimal tobacco use 
• Mild intermittent asthma 
• Tachypneic 
• Inspiratory and expiratory 

wheezing 
• FEV1/FVC ratio 65% 

(obstruction) 
• FEV1 40%  (severe) 

 



Diagnose fixed airway obstruction 
using flow-volume loops 

      KEY POINTS: 
• Flow-volume loops plot inspiratory and expiratory flow (on the Y-axis) against 

volume (on the X-axis) during maximal forced inspiratory and expiratory 
maneuvers 

• The contour of the loop helps to determine whether the obstruction is 
intrathoracic or extrathoracic and whether it is fixed or dynamic 



Question 3. 
• B; Bedside vital capacity PROBLEM LIST: 

• 52 year-old woman 
• Progressive dyspnea and 

weakness x 48 hrs. 
• Hx of myasthenia gravis 
• Medication 

noncompliance 
• Tachypneic 
• Signs of increased work of 

breathing/impending 
respiratory failure 
 



Diagnose and monitor  
neuromuscular respiratory failure 

MIP = Maximal Inspiratory Pressure 
VC = Vital Capacity (maximal amount 

of gas exhaled from a maximal 
inspiration) 
Normal =  

-70 cm H20 MIP and 70 cc/kg VC 
 

 < 20 cc/kg VC or < -30 MIP = 
impending respiratory failure 





Question 4. 

• D; Sleep diary PROBLEM LIST: 
• 24 year old man 
• Excessive daytime 

sleepiness 
• Erratic sleep schedule 
• Normal BMI 
• No upper airway signs 

of obstruction 
 



Manage excessive daytime sleepiness 

 
Distinguish between: 

• Excessive Daytime Sleepiness 
• Hypersomnolence 
• Fatigue 

 
4 categories: 

• Insufficient sleep 
• Sleep disorders 
• Neurologic, psychiatric, or 

medical chronic conditions 
• Medications 

 
 



1) Multiple sleep latency test: Narcolepsy or central somnolence 
2) Polysomnography:  Obstructive sleep apnea, limb movement disorders, narcolepsy, 
insomnia 
3) Sleep diary: Sleep deprivation (8 hours per night recommended) 



Question 5. 

• B; Perform a hypoxia 
altitude stimulation test 

PROBLEM LIST: 
• 72 year-old man 
• Severe COPD and 

systolic heart failure 
• 91% saturation on RA 
• Pa02 68 mm Hg on RA 
• Anticipate commercial 

flight 
 



Manage air travel in a patient with chronic 
obstructive lung disease 

• The FAA requires commercial 
airlines cabins to be pressurized 

to 8,000 ft. with transient 
decreases in pressurization to 
10,000 ft in circumstances to 

avoid weather. 

 
 

 
 

Hypoxia Altitude Stimulation Test: 
• Artificially reduces inspired 

oxygen to levels at 8000 feet 
(FI02 to 15%) and has patient 

breath this for 20 minutes 
• Decreases barometric pressure to 

565 Torr in a hypobaric chamber 
• Pa02 < 50 or < 55 requires 02 

prescription for flight 
 

• Who to screen? 
 

 
 
 
 
 





Question 6. 

• D; Tiotropium inhaler 
PROBLEM LIST: 

• 56 year-old man 
• New dx COPD, moderate FEV1 

58% 
• Stopped smoking 1 week ago 
• Started short-acting 

bronchodilator and vaccinated 
• Morning productive cough, 

dyspnea with mod exertion 
(MMRC 3), prolonged 
expiration 











Question 7. 

• D; Noninvasive positive 
pressure ventilation 

PROBLEM LIST: 
• 66 year-old man 
• Severe COPD 

exacerbation s/p 
intubation, ready for 
extubation 

• Baseline CO2 retainer 
(pC02 55, pH 7.36) 



Manage weaning a patient from 
invasive to non-invasive ventilation 

Evidence for post-extubation NPPV: 
• 164 patients at risk for post-extubation 

respiratory failure 
– Age ≥ 65 
– APACHE II Score > 12 
– Intubated for CHF 
– Hypercarbia on spontaneous 

breathing trial 
 

• 106 Randomized to conventional medical 
therapy with or without NPPV for 24 
hours immediately following extubation. 
 

• NPPV was effective in reducing the 
reintubation rate from 48% (25) to 15% 
(8) and the 90 day mortality was 
significantly lower in the NPPV group: 11% 
(6) vs. 31%  (16). 
 

•  Length of stay in the ICU and mortality 
during the hospital stay did not differ 
between the groups.  
 
 

 

• NPPV should be started 
immediately after extubation 
and should not be delayed until 
patient fails in patients with 
PaC02 > 45 mm Hg during a 
spontaneous breathing trial 
(most of whom will have chronic 
lung disease) 
 
 
 
 
 
 
 
 

• Lancet. 2009;374(9695): 1082-1088 
 



Question 8. 
• B; Discontinue inhaled 

corticosteroids 
PROBLEM LIST: 

• 28 year-old woman 
• Hoarseness 
• Asthma, well controlled 

on daily low dose inhaled 
corticosteroid and prn B2 
agonist 

• Last exacerbation > 1 year 
ago  

• Thrush 
• Normal spirometry 

 



Manage asthma with step-down therapy 

 



Question 9. 

• A; Add a long-acting B2 
agonist inhaler 

PROBLEM LIST: 
• 55 year-old woman 
• Asthma exacerbation 
• No triggers to modify 

(post-nasal drip, 
heartburn, NSAIDS) 

• No fever or pneumonia 
on exam 



Manage asthma with step-up therapy 





Question 10. 
• A; Alpha-1 antitrypsin level 

measurement 
Problem List: 

• 38 year old man (young!) 
• Productive cough x 1 yr 
• DOE x 6 months, progressive 
• Minimal history of smoking 
• Decreased breath sounds  

bilaterally 
• CT bibasilar lucency 
• FEV1/FVC 64% (obstruction) 
• FEV1 53% (GOLD 2); no 

bronchodilator response 
• DLCO low   



Diagnose Alpha-1 Antitrypsin Deficiency 



Three subtypes of emphysema are described:  
  A. centrilobular emphysema (CLE) 
  B. paraseptalemphysema (PSE), and  
  C. panlobular emphysema (PLE) = AAT deficiency=  
 LOWER LOBE 
     

The pulmonary lobule is more or less uniformly 
destroyed from the respiratory bronchiole to the 
terminal distal alveoli.  

 



Question 11. 
• D; Restart anticoagulation 

 
 
 

PROBLEM LIST: 
• 45 year-old man 
• Unprovoked PE 
• S/P 3 months anticoagulation, doing 

well off AC x 1 month 
• Elevated D-dimer 

 

Risk of VTE recurrence after 
discontinuation of anticoagulation: 
 

• 1) First VTE provoked by surgery  
– 1% for the first year 
– 0.5 percent/year thereafter 

• 2) First VTE provoked by non-surgical  
            risk  factor 

– 5% for the first year 
– 2.5% /year thereafter 

• 3) First episode of unprovoked VTE 
– 10% for the first year 
– 5%/ year thereafter 

• 4) Second episode of unprovoked VTE 
– 15 % for the first year 
– 7.5% /year thereafter 
 

 
  



Assess and manage risk for recurrent 
pulmonary embolism 

  

• Weighing risk of bleeding vs. benefit of 
anticoagulation to determine how long to 
treat is important.  

• HASBLED score ≥ 3 is considered too high risk 
for anticoagulation 

• Aspirin 100 mg/day decreases risk by 30% 



Question 12. 
• D; Unfractionated heparin PROBLEM LIST: 

• 62 year-old woman 
• Dyspnea and chest pain 

following prolonged travel 
• Hypotension responding to 

fluids 
• Hypoxemia responding to 

oxygen therapy 
• CT angiography with 

multiple PEs 
• Echocardiogram with right 

ventricle dilation 
 



Management of Massive versus 
Submassive PE 

 
Submassive PE:  
• without systemic hypotension (systolic 

blood pressure ≥90 mm Hg) but 
• with either RV dysfunction OR  
• myocardial necrosis (trop I >0.4 ng/mL) 
 
RV dysfunction: 
• RV dilation or RV systolic dysfunction on 

echocardiography or CT 
• Elevation of N-terminal pro-BNP >500 

pg/mL or BNP > 90 pg/mL 
• EKG changes 

• New complete or incomplete RBBB 
• Anteroseptal ST elevation or 

depression 
• Anteroseptal T wave inversion 

 
 
 
 
 
 

 

Massive PE:  
• sustained hypotension (systolic blood 

pressure <90 mm Hg for at least 15 
minutes ) OR 

• requiring inotropic support AND 
• not due to a cause other than PE.  
 



Question 13. 
• C; Right heart catheterization PROBLEM LIST: 

• 33 year-old woman 
• DOE x 2 years 
• Distended neck veins 
• Prominent pulmonic 

component of S2 
• Clear lungs 
• Edema bilateral lower 

extremities 
• CXR: prominent central 

pulmonary arteries 
• Normal PFTs x low DLCO 
• EKG: Right axis deviation 
• Echo: dilated RV  
• VQ scan: normal 



Diagnose pulmonary arterial 
hypertension 

WHO Classification of PAH: 
1) Idipathic 

• Hereditary 
• Toxin/drug associated 
• Connective-tissue dz related 
• HIV 
• Portal hypertension related 
• Congenital heart related 
• Schistosomiasis 
• Chronic hemolytic anemia 

associated 
2) Left heart-related 
3) Lung dz/hypoxemia related 
4) Chronic thromboembolic 
5) Miscellaneous 



Question 14. 
• C; Perform high-resolution 

CT imaging 
PROBLEM LIST: 

• 78 year-old man 
• Dyspnea and dry cough x 3 

months 
• Afib with RVR, newly started 

amiodarone 4 months ago 
• No JVD, normal cardiac 

exam 
• Crackles bilaterally 
• FEV1/FVC 78% (no 

obstruction) 
• TLC 65% (low) and DLCO 

50% (low) (Restrictive) 
 



Diagnose amiodarone 
 pulmonary toxicity 

Amiodarone side effects : 
– Photosensitivity 
– Blue-gray skin discoloration 
– Thyroid dysfunction 
– Corneal deposits 
– Abnormal LFTs 
– Bone Marrow Suppression 
– Pulmonary toxicity (5%)* 

Pulmonary toxicity due to 
amiodarone (foamy macrophages): 

• Interstitial pneumonitis 
– Most common, usually a couple 

months at > 400 mg/day 

• Organizing pneumonia 
• Acute respiratory distress 

syndrome (ARDS) 
• Diffuse alveolar hemorrhage 
• Pulmonary mass 

 
 



Question 15. 
• A; Obtain detailed history of 

current work exposures 
PROBLEM LIST: 

• 28 year old woman 
• Cough, SOB, low grade fevers x 

12 weeks 
• Failed outpatient respiratory 

fluoroquinolone therapy 
• No travel or animal exposures 
• No tobacco use 
• Sheet metal worker  
• Normal exam 
• Diffuse bilateral opacities on 

CXR 
• CT diffuse centrilobular 

ground glass opacity 
 
 



Diagnose occupational lung disease 
Occupational Lung Dz: 

1. Occupational asthma 
2. Diffuse Parenchymal   
     Lung Disease 

• Pneumoconiosis (inorganic) 
– Coal, asbestos, silica 

• Hypersensitivity Pneumonitis 
(organic) 

– Fungus, plant, animal proteins 
3. Acute Toxic Inhalant  
     syndrome 
 

 

 
 

2-minute Occupational History: 
1. What kind of work do you do? Please be as specific as possible and tell me 

exactly what you do at work. 
2. Do you think your medical problems are related to your work? 
3. Do your symptoms get better when you are away from work, such as on 

weekends or vacation? 
4. Are you now, or have you ever been, exposed to fumes, dusts, or gases? 
 

 



Question 16. 
• D; Tuberculosis testing PROBLEM LIST: 

• 70 year-old man  
• Cough, night sweats, 

weight loss x 3 months 
• Pulmonary silicosis x 15 

years 
• Lifelong nonsmoker 
• PFTs no change 
• CXR with small upper-

lobe predominant lung 
nodules, no change 



Evaluate for tuberculosis in a patient 
with pulmonary silicosis 

Silica dust and MTB: 
• Exposure to silica dust increases 

the risk of development of 
pulmonary TB by 2.9x-39x in the 
absence of silicosis, even after 
the exposure to dust ends 

• The risk of TB increases with the 
radiologic presence of silicosis, 
with increasing amounts of dust 
exposure, and with tobacco pack-
years. 

• TB was diagnosed an average of 
7.6 years after the end of 
exposure to dust (age 60) 

• Silicosis preceded dx of TB in 90% 
of cases 

 



Question 17. 
• C; Diurese PROBLEM LIST: 

• 67 year-old man 
• Pauses in breathing 

during sleep 
• Minimal snore 
• No insomnia or daytime 

sleepiness 
• Heart failure history 
• BMI 24 
• Widely patent airway 
• Cheyne-Stokes breathing 



Treat central sleep apnea in a patient 
with heart failure 



Question 18. 
• D; Intravenous fomepizole 

and hemodialysis 
PROBLEM LIST: 

• 55 year-old man 
• Altered MS with rapid 

shallow breathing 
• GCS: 7 
• Anion gap metabolic 

acidosis  
• Osmolar gap metabolic 

acidosis 
• Elevated creatinine and 

lactic acid 
• Urine with envelope-shaped 

crystals 



Manage ethylene glycol ingestion 
Found down: suspicious for toxic 

ingestion! 
Simple metabolic acidosis on ABG 
Anion gap metabolic acidosis= 36 
Osmolal gap= 105 
Elevated creatinine  
Elevated lactate (don’t stop looking) 



Treatment for Ethylene Glycol 
Poisoning 



Question 19. 

• B; Intravenous fluid 
bolus 

PROBLEM LIST: 
• 74 year-old woman 
• Sepsis due to UTI 
• Hypotensive 
• Tachycardic  
• Tachypneic 
• No urine output x 6 

hours 



Manage shock in a hospitalized patient 
4 Types of Shock: 

1. Hypovolemic 
– External or internal bleeding 

2. Cardiogenic 
– Tachyarrhythmia, Bradyarrhythmia, 

AMI, Acute valvular problem 
3. Distributive 

– Septic, Anaphylactic, Acute 
neurogenic, Acute adrenal crisis 

4. Obstructive 
– Tamponade, Tension pneumothorax, 

Atrial myxoma, Pulmonary embolus 

Steps in Management: 
• Assess/Stabilize respiration 
• Assess Perfusion 

– Signs of inadequate perfusion 
• SBP < 90 or ↓ by 40 mm Hg 
• MAP < 70 mm Hg 
• Tachycardia > 90 bpm 
• Cool, vasoconstricted skin 
• Obtunded/restless 
• Oliguria/Anuria 
• Lactate > 4 mmol/L 

• Central venous access 
• Early goal directed therapy: 

– CVP 8-12 
– MAP ≥65 mm Hg 
– Urine output  ≥ 0.5 cc/kg/hr 
– SCV02 ≥ 70% 
   

Restore perfusion: 
• Fluids, 500 cc boluses (30 cc/kg) 

• Continue until BP acceptable, 
tissue perfusion acceptable, CHF, 
or failure to augment perfusion 

• Vasopressors 
• Inotropes 
• RBC transfusion 



Question 20. 

• C; Norepinephrine PROBLEM LIST: 
• 78 year-old woman with 

Alzheimer’s dementia 
• Septic, altered, in the ICU, 

presumed urinary source 
• Antibiotics, 30 cc/kg fluid 

bolus  given 
• Remains hypotensive with 

HR 100 and lethargic 
 



Manage septic shock  
Steps in Management: 

• Assess/Stabilize respiration 
• Assess Perfusion 

– Signs of inadequate perfusion 
• SBP < 90 or ↓ by 40 mm Hg 
• MAP < 70 mm Hg 
• Tachycardia > 90 bpm 
• Cool, vasoconstricted skin 
• Obtunded/restless 
• Oliguria/Anuria 
• Lactate > 4 mmol/L 

• Central venous access 
• Early goal directed therapy: 

– CVP 8-12 
– MAP ≥65 mm Hg 
– Urine output  ≥ 0.5 cc/kg/hr 
– SCV02 ≥ 70% 

 

  Restore perfusion: 
• Fluids, 500 cc boluses, 30 cc/kg 

• Continue until BP acceptable, 
tissue perfusion acceptable, CHF, 
or failure to augment perfusion 

• Vasopressors: Norepinephrine 
preferred agent 

• Inotropes 
• RBC transfusion 

 
Treat the source of infection: 

• Identify the septic focus 
• Broad spectrum antibiotics (after 

cultures if possible) 
• Surgery necessary? 
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