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	Course Title:
	Internal Medicine Simulation Curriculum

	Scenario Title:
	Community Acquired Pneumonia

	Author(s):
	Iain Arseneau, Babar Haroon

	Scenario Goals:
	Initial management of a dyspneic, hypoxic patient with presumed pneumonia

	Target Audience:
	Internal Medicine Residents

	Number of Participants:
	5-7

	Scenario Objectives:

	2.1.4.1 Acute Dyspnea, 2.1.4.3 Cough, 2.1.4.8 Pneumonia, 2.1.13.1 Pneumonia, 2.1.13.17.1 Fever

	

	

	

	Estimated Scenario Time:   10  min
	Estimated Debrief Time: 30 min

	Patient Case Summary:  You are on call for MTU-ED and you are asked to see a 62 year old lady who was brought in by EHS with shortness of breath and is being treated by the emergency physician as a pneumonia based on her initial vitals which included a fever of 38.7 , oxygen saturation of 84% on room air, and her radiographic findings. They ordered some initial investigations and gave her a dose of levofloxacin. They also gave her ventolin and atrovent nebs. They are concerned because she in the past has had an episode of hypoxic respiratory failure requiring intubation. You have her on your list and are busy seeing other patients when her nurse pages you that her oxygen saturation is worsening.


	Debrief Guidelines: Differential diagnosis for this case: 

· Pulmonary embolism: possible, but for a PE to be significant enough to cause hypoxia refractory to such a high FiO2, one would expect hypotension. In the actual case they did still get a V/Q scan later in this admission which was suspicious for a segmental PE. 
· Cardiogenic pulmonary edema: she has known right heart failure, which can cause pulmonary edema/hypoxemia either with sufficient intraventricular septum bowing into the LV (mimicking LV failure), or if an anatomic shunt exists. ECHO (+ bubble study) could assess for both. This patient did in fact have an ECHO done after stabilization which showed flattening of the septum but no bowing into the LV, and no shunt was present. 
· Pneumonia: new RLL consolidation compared to CXR from last year. There are also chronic perihilar consolidations. The second ED Xray shows progression, concerning for multifocal pneumonia. Again, pulmonary edema would be on the differential, but the CXR was reported as showing no significant vascular redistribution or peribronchial cuffing, and felt to be more in keeping with pneumonia. This patient also had a history of swallowing difficulties, concerning for aspiration. 
Have team members describe their approach to the dyspneic, hypoxic patient and how they organize and prioritize the elements of their differential. 
What are the antibiotic considerations when there is concern that pneumonia has resulted from aspiration? There is a greater emphasis on enteric Gram negatives and anaerobes. Levofloxacin would not have adequate anaerobe coverage.   


	Instructor Notes: This patient had a previous admission a year ago for hypoxic respiratory failure. At that time, she had 5-6 days of progressive SOB and orthopnea, without any fever, cough or sputum production. When she presented at the time, she was felt to be volume overloaded, and had a grossly elevated BNP. She required BIPAP, diuresis, and she was treated with a heparin drip for a suspected PE, but did not undergo a CTPE because of her renal function or a V/Q scan because of her underlying pulmonary hypertension. 
With this presentation, she did provide a story of fevers, chills, cough and sputum production to go along with her SOB. She denied significant orthopnea or any noticeable leg swelling. Her husband also provided a history of her complaining of food “getting stuck” and “going down the wrong pipe” a lot lately. 


	Tips to keep the scenario flowing: 
Initially, the patient will be alert, speaking short sentences, and not have dramatically increased work of breathing/will look ok despite decreased SpO2 on a high FiO2. If the leader initially asks to increase the FiO2, and  help sit improve the patient’s posture, the SpO2 should increase to about 90%. At this time, the leader will have time to complete an initial assessment of the patient, obtain relevant investigations, and obtain help as well as review previous investigations while starting the initial management.
The leader should verbalize that blood cultures have already been drawn, and also ask for sputum cultures to be sent. The leader should also verbalize that this patient will need IMCU or ICU level care (disposition ultimately dependant on course in ED). 

If the leader does not immediately call for RT and make initial changes (increase SpO2, improve position, get the patient on the monitor), then the patient should become progressively more hypoxic and have a PEA arrest. If the leader opts to treat the patient for suspected heart failure (dieresis +/- nitro), then the patient should become hypotensive, with altered mental status, with minimal diuretic effect and no improvement in oxygenation. Their oxygenation should get worse and they will have a PEA arrest.
The leader should also after completing their assessment discontinue the ventolin and atrovent nebs.  They should also have obtained the story of dysphagia/possible aspiration history, and broaden antibiotic coverage to include anaerobes (piptazo, for example). 
Despite initial minimal improvement, fast forward a few minutes and Mrs. Jones work of breathing is becoming very much increased, and her oxygen saturation is dropping with very small changes in position. The leader needs to begin to consider PPV. 
As the patient’s work of breathing increases, the leader should discuss the possible need for intubation. They may consider NPPV to assist with the work of breathing, however the patient’s history of dysphagia and their copious secretions/sputum should prompt them to proceed directly to intubation. If they elect a trial of NPPV the patient will aspirate, become even more hypoxic, and have a PEA arrest. 
Once the patient is intubated, the leader should initially adopt a lung protective ventilator strategy (low tidal volume, wean PEEP once FiO2 <0.6).

Post intubation, patient should drop their BP, and go into PEA arrest.

	Roles: Patient/mannequin, nurses x 2-3, RT, medicine senior, medicine junior, husband.


	Scripts, if applicable: Patient able to provide Hx that this presentation is different than last presentation with hypoxic respiratory failure (this time had fever, productive cough). Husband able to corroborate this and also provide Hx of ongoing complaints of dysphagia. 
RT may initially suggest high flow nasal prongs as patient is not tolerating NRB. RT may also later voice concerns about trial of NPPV (if suggested) on the basis of Hx of dysphagia and lots of secretions/sputum if the leader opts to try NPPV before intubation. 


	Institutional Protocols/Order Sets: 


	Policies and Procedures: 


	References: UpToDate, Canadian Thoracic Society Pneumonia guidelines, 



	INSTRUCTOR DOCUMENT – PRODUCTION MATERIAL

	Detailed Case Data: 
	Name:
	Mrs. Jones
	MC#:
	

	Gender:
	F
	Age:
	62
	Weight:
	98kg
	Height:
	165cm
	BMI:
	36

	Other information:
	

	


	Vital Signs: 

	Time or
	Triage (t-5h)
	First gas (t-4.75h)
	0:00 (called to assess)
	0:05
	0:15 (fast forward)
	0:20

	State
	Dyspneic
	Speaking short sentences
	Speaking short sentences, restless, pulling at mask
	Now more upright, with HFNP
	Increased WOB, decreased SpO2
	Intubated, on a volume assist mode with tidal volumes set to 6 mL/kg, initial FiO2 100 with PEEP 18.

	Temperature
	38.7
	38.4
	37.2
	37.2
	37.2
	36.8

	Heart Rate
	115
	105
	110
	110
	120
	95

	Blood Pressure
	130/80
	130/80
	145/85
	140/80
	150/80
	125/75

	Respiratory Rate
	36
	32
	32
	32
	28
	16

	Pulmonary Pressures
	
	
	
	
	
	

	Oxygen Saturation
	84% on RA
	98% on 100% FiO2
	85% on 88% with NRB
	90% on 100% FiO2 (high flow nasal prongs)
	85% on 100% FiO2
	90% on the ventilator

	Cardiac Rhythm
	Sinus tach
	
	Sinus tach
	
	
	Postintubation hypotension and PEA arrest if not volume resusictated in tandem
If not intubated, hypoxic respiratory arrest

	Other: 
	
	CXR#1 correlates with now
	ABG #1 and CXR#2 correlate with now
	
	ABG#2 correlates with now
	

	


	Chief Complaint:
	Shortness of breath

	Past Medical History:
	OSA with resultant pulmonary HTN and right heart failure, HTN, dyslipidemia, Type II DM, previous TIA, hypothyroidism

	Medications:
	Synthroid, Metoprolol 100 bid, Plavix, Furosemide 40 bid, Novolin NPH and Novolin Toronto, Metformin, enalapril, warfarin, amlodipine 

	Allergies:
	NKDA

	Data Summary: (if normal, please indicate)

	Relevant Lab Data:
	ERP had already drawn: VBG, CBC, lytes, BUN, Cr, Coags, Troponin, and Blood cultures x 2. 
Repeat troponin, ABG, sputum culture can/should be requested by the medicine resident, and the repeat ABGs/Trops can be provided to them. See attached. 

Troponin stable X2 at 54. 

Leader may opt to not repeat ABG after  they get the first one and then the patient gets worse. 

	Relevant Imaging Data:
	CXR x 2 in ED, and previous CXR for comparison. See attachments. 
ECG: see attachment

	Relevant Physical Exam Findings:
	On initial examination:
· General: appears awake and alert, tachypneic but not significantly distressed, head of bed at 45 degress, patient is slouched down in the bed.

· CNS: alert and oriented, mentating well, normal neurologic exam. 

· CVS: blood pressure and heart rate as per vitals. JVP ~5cm ASA, no pedal edema

· Resp: tachypneic, able to speak ~5 word sentences, denies significant distress, no intercostal indrawing or paradoxical abdominal motion. On auscultation, decreased breath sounds to both bases, worse on the right, with some bronchial breath sounds. No other adventitia. 

· GI: belly soft, no masses/organomegaly. Tympanic with bowel sounds throughout.

· MSK/Derm/Heme: no leg swelling/erythema/calf tenderness

Oxygen saturation improves with improved position and increase in FiO2.

Then oxygenation worsens:

· Still alert and oriented

· CVS exam unchanged

· Only speaking 1-2 words at a time. RR not as high, but has intercostal indrawing and paradoxical abdominal movement. 

· Remainder of exam unchanged. 
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