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Case 1



A 33-year-old woman presents with a 4-month history of cough.  She otherwise has no 

known medical problems, and her only medication is a daily multivitamin.  Physical exam 

is unremarkable—specifically chest is clear and there are no abnormal skin findings.  A 

chest x-ray shows bilateral hilar adenopathy with clear pulmonary parenchyma.  

Pulmonary function testing reveals normal spirometry and lung volumes, DLCO is in low 

normal range.

A transbronchial lung biopsy shows well-formed non-caseating granulomas.

What are your next steps?

A. ECG, eye exam, recommend oral corticosteroids.

B. ECG, eye exam, recommend inhaled corticosteroids.

C. ECG, eye exam, cardiac echo, recommend oral corticosteroids

D. ECG, eye exam, pending these results discuss treatment vs. observation.

E. ECG, eye exam, recommend methotrexate.

Question 1



A few words about cardiac sarcoidosis

• 2nd leading cause of death (after lung disease)

• 12 lead ECG part of initial evaluation

• High risk ECG or history should have:
• Cardiac PET or Cardiac MRI 

• Imaging often sufficient for dx

Drent M, Crouser ED, Grunewald J. 
Challenges of Sarcoidosis and Its 
Management. N Engl J Med. 2021 Sep 
9;385(11):1018-1032



Case 2



A 57 yo woman is admitted to the ICU with SARS CoV-2 pneumonia.  
Initially, prone positioning improves oxygenation, however on the second 
hospital day, her condition deteriorates, and she requires mechanical 
ventilation.  Which of the following statements is most accurate?

A. Prone positioning often improves oxygenation in most ARDS but has no 
effect on mortality.

B. Prone positioning is indicated in COVID/ARDS, but not in ARDS due to 
other causes.

C. Prone positioning improves oxygenation through improved VQ 
matching.

D. There are no contraindications to proning if adequate staffing is 
available

E. All are correct



Prone Positioning



End-exhalation End-inspiration

Physiologic Effect of Prone Positioning



Prone positioning: improved survival

Bloomfield Cochrane Review 2015
Favors prone       Favors supine



A 57 yo woman is admitted to the ICU with SARS CoV-2 pneumonia.  
Initially, prone positioning improves oxygenation, however on the 
second hospital day, her condition deteriorates, and she requires 
mechanical ventilation.   On day 4, she is heavily sedated, requiring 
low dose vasopressors and “insync” with the ventilator.

Ventilator settings:
Volume Assist-Control

VT  400 cc (7 mL/kg IBW)
Rate 16
PEEP 10 cm
FiO2 50%

ABG:
PaO2 68, PaCO2 44, pH 7.34

Plateau pressure = 31 mmHg



Which statement is most accurate regarding the next best step in 
ventilator management?

A. Increase the tidal volume because COVID/ARDS requires higher 
tidal volumes b/c the lungs are more compliant.

B. Decrease PEEP because PEEP is less effective in COVID/ARDS and 
levels should be lower.

C. Decrease tidal volume because the plateau pressure to too high

D. Decrease the FiO2 because an FiO2 = 50% is associated with lung 
injury.

E. Increase the respiratory rate to treat respiratory acidosis.



Normal

Macroscopic aspect of 

rat lungs after 

mechanical ventilation 

at 45 cm H2O peak 

airway pressure.

Simply over-distending 

healthy lungs will lead 

to diffuse injury.  ARDS 

protocol aim for plateau 

pressure < 30 cm H2O.

5 mins @ 45 cm 20 mins @ 45 cmDreyfuss 1998

“Volutrauma”:
Injurious effect of high-volume ventilation



This is why an end-

inspiratory pressure of 30  

cm makes sense…



Healthy lung Covid-19  injury 

Early COVID-19:   Severe hypoxemia without severe decrease in compliance
• Endothelial cells are directly infected
• Hypoxic vasoconstriction is markedly impaired

Ackermann NEJM 2020

Is COVID ARDS different than ARDS due to other causes?



Typical Chest CT findings “early” COVID-19 pneumonia



Case 3



A 65 yo man presents with cough, dyspnea on exertion and diffuse 

parenchymal infiltrates on imaging.  After an extensive evaluation, he 

undergoes a VATS lung biopsy.  The findings are consistent with 

hypersensitivity pneumonitis (HSP).  



Question.  Which of the following statements are true regarding HSP?

A. Antigen avoidance is the cornerstone of management.
B. Serologic assays for specific IgG antibodies are an essential part of 

the evaluation and frequently provide a definitive diagnosis.
C. Pulmonary function testing, especially DLCO, can differentiate 

between acute and fibrotic phases of the disease.
D.Glucocorticoids should be instituted in most patients, and 

treatment is clearly associated with improved outcomes.
E. Transbronchial lung biopsy has an excellent diagnostic yield in HSP.



Hypersensitivity 
Pneumonitis



Case 4



A 24-year-old woman is referred to ENT with recurrent and worsening sinus infections.  She has not 

responded to two rounds of oral amoxicillin/clavulanic acid therapy.  Her past medical history is 

significant for frequent sinus infections through her teen years.  There is no history GI disease.  A 

culture is obtained and grows mucoid P. aeruginosa.   A full evaluation is done, and she is diagnosed 

with cystic fibrosis (CF).

Which of the following is a true statement about appropriate treatment of an adult with newly 

diagnosed CF?

A. She should be started on triple combination CFTR modulator therapy (ELEXACAFTOR-

TEZACAFTOR-IVACAFTOR) to avoid future deterioration.

B. Appropriate treatment with CFTR modulator therapy depends on the patient’s CFTR genotype.

C. In the US, CFTR genotypes that are ineligible for CFTR modulator therapy are substantially less 

common among Black or Hispanic CF patients.

D. Adverse effects of triple combination therapy frequently lead to discontinuation of the drugs.





CFTR gene mutations approved for each type of CFTR modulator therapy….



Case 5



A 55 yo woman presents for evaluation for dyspnea on exertion.  PMH is 
significant for  obesity and long-standing systemic hypertension--currently well 
controlled.  An in-depth evaluation reveals no parenchymal lung disease, and a 
stress test is negative for ischemia.  She undergoes a right heart 
catheterization with the following results:

Pressure Mean Normal values

Right atrium 12 2-8 mmHg

Right ventricle 42/12 15-30/2-8

Pulmonary artery 42/27 32 15-30/4-12

Pulmonary capillary wedge 

pressure 22

2-10

Cardiac output (L/min) 3.6 6 liters/min

Pulmonary Vascular 

Resistance?

?? < 1.6 Wood



What is Pulmonary Hypertension?

Old  PAmean > 25 mmHg New  PAmean > 20 mmHg

High Pressure 

Definition Characteristic

Pre-Capillary PH mPAP > 20 mmHg
PAWP < 15 mmHg
PVR > 3 WU

Isolated post-capillary 
PH

mPAP > 20 mmHg
PAWP > 15 mmHg
PVR < 3 WU

Combined pre and post mPAP > 20 mmHg
PAWP >15 mmHg
PVR > 3 WU

Now include PVR    Normal PVR < 1.6 Wood Units

Simmoneau et. al. European Respiratory Journal 2019 

LR
PA PC PV



Based on these hemodynamic findings, which of the following most 

accurate?

A.Pulmonary vascular resistance is 2.8 Wood units; she IS a candidate 

for pulmonary vasodilator therapy. 

B. Pulmonary vascular resistance is 5.5 Wood units; she IS a candidate 

for pulmonary vasodilator therapy. 

C. Pulmonary vascular resistance is 2.8 Wood units; she is NOT a 

candidate for pulmonary vasodilator therapy. 

D.Pulmonary vascular resistance is 5.5 Wood units; she is NOT a 

candidate for pulmonary vasodilator therapy. 



Q-5. Based on these hemodynamic findings, how should she be classified?

A. Group 1: Pulmonary arterial hypertension (PAH)

B. Group 2: Pulmonary hypertension owing to left heart disease

C. Group 3: Pulmonary hypertension owing to lung diseases &/or hypoxia

D. Group 4: Chronic thromboembolic pulmonary hypertension (CTEPH)

E. Group 5: Pulmonary hypertension-unclear, multifactorial

Pressure Mean Normal
Right atrium 12 2-8 mmHg

Right ventricle 42/12 15-30/2-8

Pulmonary artery 42/27 32 15-30/4-12

Pulmonary capillary wedge 

pressure 22

2-10

Cardiac output (L/min) 3.6 6 liters/min

Pulmonary Vascular Resistance? ?? < 1.6 Wood



Clinical classification of pulmonary hypertension 
(NICE, 2018)

1. Pulmonary arterial hypertension (PAH)
Idiopathic pulmonary arterial hypertension (iPAH)

2. Pulmonary hypertension owing to left heart disease

3. Pulmonary hypertension owing to lung diseases &/or hypoxia

4. Chronic thromboembolic pulmonary hypertension (CTEPH)

5. Pulmonary hypertension-unclear, multifactorial
• Hemoglobinopathies 

R



A patient with known pulmonary fibrosis has been relatively stable for over a 
year on pirfenidone.  In the last few months, she has noted increased dyspnea on 
exertion.  PFTs are unchanged, but he is found to have right ventricular 
dysfunction by transthoracic cardiac echo.  A right heart catheterization is 
performed with the following results:

Pressure Mean Normal 

values

Right atrium 12 2-8 mmHg

Right ventricle 42/12 15-30/2-8

Pulmonary artery 42/27 32 15-30/4-12

Pulmonary wedge pressure 10 2-10

Cardiac output (L/min) 3.6 6 liters/min

Pulmonary Vascular Resistance? ?? < 1.6 Wood



Which of the following best describes this patient?

A. She has combined Group 1 and Group 3 PH, PVR = 6.1 Wood.  Oral therapy is 

indicated.

B. She is classified as Group 3 PH, PVR = 6.1   Inhaled treprostinil is indicated.

C. She is classified as Group 3 PH, PVR = 6.1   There are no FDA approved 

treatments for PH in this setting

D. She is classified as Group 3 PH, PVR = 6.1.  Pirfenidone has been ineffective.

Pressure Mean Normal

Right atrium 12 2-8 mmHg
Right ventricle 42/12 15-30/2-8
Pulmonary artery 42/27 32 15-30/4-12
Pulmonary wedge pressure 10 2-10
Cardiac output (L/min) 3.6 6 liters/min
Pulmonary Vascular Resistance? ?? < 1.6 Wood



• FDA Approves First Drug for Group 3 PH

• People with Group 3 pulmonary hypertension 
(PH) associated with interstitial lung disease now 

have a Food and Drug Administration (FDA)-
approved treatment option. Group 3 PH is caused 

by chronic lung disease or low oxygen levels.

Aaron Waxman, MD, PhD, et. al. January 2021



Case 6



A 32 yo woman delivered a healthy baby girl 12 hours ago.  Mom and baby were both 

doing well until Mom developed the abrupt onset of pleuritic chest pain and 

shortness of breath which awoke her from sleep.

Which of the following statements is most accurate regarding venous 

thromboembolism in pregnancy?

A. The risk is highest early in the 3rd trimester as the uterus reaches a critical size.

B. The reliability of D-dimer testing does not change with pregnancy.

C. Chest CT scan with pelvic shielding is the recommended imaging method for the 

diagnosis of PE.

D. Deep venous thrombosis is significantly more common in the right leg.

E. DOACs are contraindicated in pregnancy.



ATS/STR Clinical Practice Guideline

Radiology 262:635, 2012

Unstable?

http://radiology.rsna.org/content/262/2/635/F1.large.jpg


Pregnancy: Virchow’s triad
1.  Stasis

• Hormones

• Compression 

• gravid uterus

• right iliac artery 

2.  Endothelial Injury

• Delivery
• Uteroplacental surface

• C-section



Predicting DVT in Pregnancy

Chan et. al. Ann Intern Med. 2009;151(2):85-92

N = 194 pregnant patient with suspected DVT



D-dimer in Pregnancy

Damadaram JOG 2009

N = 37

Normal cutoff 



Case 7



A 55-year-old patient with asthma had three episodes of fever with worsening 

dyspnea as well as sputum production with brownish mucus plugs in the last 2 

months. Chest radiographs show fleeting infiltrates, and an HRCT shows central 

bronchiectasis. Serum IgE levels are elevated (1200 ng/mL) with peripheral blood 

eosinophilia (700/mL). 

What is the most likely diagnosis? 

A. Cystic fibrosis

B. Lofgren’s syndrome 

C. Loffler’s syndrome

D. Allergic bronchopulmonary aspergillosis 

E. Chronic Eosinophilic Pneumonia



A 55-year-old patient with asthma had three episodes of fever with 

worsening dyspnea as well as sputum production with brownish mucus 

plugs in the last 2 months. Chest radiographs show fleeting infiltrates, 

and an HRCT shows central bronchiectasis. Serum IgE levels are elevated 

(1200 ng/mL) with peripheral blood eosinophilia (700/mL). 

What is the next best step?

A. Immediate skin test to Aspergillus

B. Aspergillus specific serum IgE

C. Sweat Chloride testing

D.Hypersensitivity pneumonitis screen

E. A or B 



Allergic Bronchopulmonary Aspergillosis

• Hypersensitivity reaction to chronic airway colonization

Prevalence:
Persistent asthma 1-2% 
Cystic Fibrosis 2-9%



Diagnostic criteria for allergic bronchopulmonary aspergillosis 
International Society for Human and Animal Mycology (ISHAM) working group

Predisposing conditions (one must be present)*:

Asthma
Cystic fibrosis

Obligatory criteria (both must be present):

Serum IgE levels against Aspergillus fumigatus or Aspergillus skin test positivity.
Elevated total IgE concentration

Other criteria (at least two must be present):

Precipitating serum antibodies to A. fumigatus or elevated serum Aspergillus IgG by immunoassay 
Radiographic pulmonary opacities consistent with ABPA
Total eosinophil count >500 cells/microL in glucocorticoid-naïve patients (may be historical)



Case 8



A 72 man is referred by his PCP for progressive dyspnea of exertion.  PFTs 

and a representative cut from a non-contrast chest CT is show below.



Based on the history, pulmonary function tests and CT 
scan, which statement is most accurate?

A. Usual interstitial pneumonia, VATS bx indicated
B. Usual interstitial pneumonia, VATS bx NOT indicated
C. Hypersensitivity pneumonitis, VATS bx indicated
D. Hypersensitivity pneumonitis, VATS bx indicated
E. Sarcoidosis, tissue bx indicated



Which of the following best characterizes this patient’s presentation and 

best next step?

A. The clinical picture is consistent with UIP and a lung biopsy is 

indicated.

B. Usual interstitial pneumonia, VATS bx NOT indicated
C. Hypersensitivity pneumonitis, VATS bx indicated
D. Hypersensitivity pneumonitis, VATS bx indicated
E. Sarcoidosis, tissue bx indicated



Thank you!


