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Case Title: Lyme Disease

Target Audience: Residents, Medical Students

Primary Learning Objectives: key learning objectives of the scenario 
	1. Recognize and diagnose Lyme disease based on risk factors and clinical presentation
2. Identify the early and late manifestations of Lyme disease
	3. Recognize 3rd degree heart block and understand the treatment
	
Secondary Learning Objectives: detailed technical goals, behavioral goals, didactic points
	1. Manage uncomplicated early Lyme Disease
2. Recognize Erythema Chronicum Migrans and demonstrate that treatment should be started based on the rash alone
3. Explain the treatment changes and disposition for complicated and late stage Lyme disease

Critical actions checklist 
1. Elicit a history of tick exposure/exposure to endemic area
2. Recognize 3rd degree/complete heart block on ECG
3. Institute appropriate therapy (transcutaneous/transvenous pacing)
4. Appropriately treat Lyme disease with antibiotics
5. Appropriately disposition patient to the CCU/ICU

Environment (if using as a simulation case)
1. Room Set Up – ED, exam room
a. (if used) Manikin Set Up – ECG set up to show 3rd degree block with hypotension, IV access, pacing equipment
b. Props – ECG, X-rays, code blue cart
2. Distractors – None

Actors (optional)
1. Roles - nurse
2. Who may play them – other residents, other students, actors
3. Action Role – assistant to examinee
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Case Title: Lyme Disease


CASE SUMMARY


CORE CONTENT AREA 

Infectious Disease




SYNOPSIS OF HISTORY/ Scenario Background 

CC: Shortness of breath, Syncope, Fatigue

Triage Note:  Arrived via ambulance after an episode of shortness of breath and syncope at home.  His girlfriend reports that he “passed out” for several minutes.  He reports recurrent episodes of palpitations and fatigue for the past week.

PMH: C-2 fracture after diving accident 3 years ago with no residual deficits
Medications: None
Allergies: NKA
Family History: No history of sudden cardiac death or premature heart disease
Social History: no hx of drug abuse, no alcohol or tobacco use


SYNOPSIS OF PHYSICAL
Triage Vitals:
B/P 104/50		HR: 105	O2 Sat: 96%		RR: 16	T: 96.7ºF (35.9ºC)

PE:
WD WN, appears anxious, in no distress
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CRITICAL ACTIONS
SCENARIO BRANCH POINTS/ PLAY OF CASE GUIDELINES


1. Critical Action 

Obtain an initial ECG in the setting of clinical history of syncope.

Cueing Guideline:  The nurse may ask “doctor would you like me to get an ECG?” 

2. Critical Action 

Recognize conduction defect – When patient deteriorates, recognize the need for an ECG.  Recognize that the patient is in 3rd degree AVB

Cueing Guideline:  When patient deteriorates, prompt for repeat vitals and repeat ECG to evaluate clinical change

3. Critical Action 

Institute pacing – Transcutaneous or transvenous pacing required to provide sufficient cardiac output to prevent syncope.  Transcutaneous pacing will require sedation in the awake patient.

[bookmark: _GoBack]Cueing Guideline:  Patient will syncopize without pacing.  Ask how examinee is going to help this patient with heart rhythm that is not effectively perfusing the brain.

4. Critical Action 

Elicit history of tick exposure – Critical to consider Lyme disease as a cause of heart block in a young, otherwise healthy individual.

Cueing Guideline:  Prompt for social history. 

5. Critical Action 

Treat Lyme infection – Given patient condition, the patient should be started on an intravenous antibiotic.  Ceftriaxone is the antibiotic traditionally used.  Other IV choices include cefotaxime or penicillin G.  In patients with anaphylaxis to these agents, desensitization should be considered. Standard of care is to treat with IV agent until heart block resolves then to complete a 21-day course with an oral agent.  Oral doxycycline is not sufficient in this case because of the carditis manifestation.

Cueing Guideline:  If the candidate does not recognize Lyme the nurse may ask “what is that rash from and does it need to be treated?”



6. Critical Action 

CCU Admission – This patient will require telemetry and continued pacing until the heart block resolves.
 
Cueing Guideline:  What is the disposition of this patient?  Who are you going to consult?


SCORING GUIDELINES
(Critical Action No.)
1. Deduct for failure to diagnose heart block/obtain ECG 
2. Deduct for failure to elicit tick exposure/exposure to endemic area
3. Deduct for failure to institute pacing/inappropriate medical therapy
4. Deduct for failure to institute treatment for Lyme disease
5. Deduct for inappropriate disposition (home, general floor/ward, etc.)
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HISTORY 

Onset of Symptoms:  	1 week

Background Info:	        Arrived via ambulance after an episode of shortness of breath 
and syncope at home.  His girlfriend reports that he was “passed out” for several minutes.  He reports recurrent episodes of palpitations and fatigue for the past week.

Chief Complaint:	Syncope, shortness of breath and fatigue

Past Medical Hx:	       C-2 fracture after diving accident 3 years ago with no residual 
			       deficits

Past Surgical Hx:	None

Habits:	Smoking:  None
	ETOH: None
	Drugs: None

Family Medical Hx:     	No history of sudden cardiac death or premature heart disease

Social Hx:	Marital Status: Single
	Education: High school	
	Employment: None
	Lives in New England, enjoys hiking
		
ROS:	List pertinent positives and negatives:
	GEN: - fever/chills, - night sweats, + fatigue
HEENT: + headache, - neck stiffness, - photophobia, - phonophobia, - vision abnormalities, - sore throat, - rhinorrhea
CV: - chest pain, - dyspnea on exertion
RESP: + shortness of breath, - cough, - wheezing
GI: - nausea, - vomiting, - diarrhea, - hematochezia/melena, - jaundice
GU: - dysuria, - frequency, - hematuria, - flank pain, - testicular pain, - discharge
MSK: + myalgias, + arthralgias, - joint erythema/edema/warmth
NEURO: - tremor, - seizures, - muscle weakness, - loss of sensation, - vision loss, - hearing changes, - hallucinations
SKIN: + rash, - pruritus, - ecchymosis
HEME/LYMPH: - easy bruising/bleeding
ENDO: - polydipsia, - polyuria, - hot/cold intolerance
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PHYSICAL EXAM 


Patient Name: John Smith	Age & Sex: 19, male 

General Appearance: Well-developed, well-nourished male, anxious appearing

Vital Signs:  BP: 120/70	P: 105		R: 16		T: 96.7ºF (35.9ºC)

Repeat Vitals: BP: 105/65	P: 40		R: 22		T: unchanged

Head: Normocephalic, atraumatic

Eyes: PERRLA, EOMI, sclera anicteric 

Ears: EAC clear bilateral, no fluid behind TMs

Mouth: Normal dentition, moist mucous membranes

Neck: Supple, non-tender, no meningismus

Skin: Multiple, bilateral, macular, erythematous lesions with central pallor noted on thighs (Erythema Chronicum Migrans), non-pruritic, non-painful

Chest: Equal rise and fall

Lungs: Clear to auscultation bilaterally, no wheezes/rhonchi/rales

Heart: No JVD or carotid bruits, irregular rhythm, no murmurs

Back: No midline TTP, no CVA tenderness bilaterally

Abdomen: Soft, non-distended, non-tender

Extremities: Moves all extremities equally, strength 5/5 throughout, no edema, distal neurovascular intact, no evidence of arthritis, however patient complains of arthralgias

Rectal: normal tone, no blood

Genitourinary: Normal male genitalia, testicles non-TTP, no evidence of hernia 

Neurological: Cranial nerves II-XII intact, no focal deficits, strength 5/5 throughout, sensation intact and symmetric, No Babinski, Negative Romberg, no pronator drift, no dysmetria, two point discrimination, hot/cold and positional sensation all intact, normal gait

Mental Status: Alert to person, place, time, situation and cooperative with exam
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STIMULUS INVENTORY


#1	Emergency Admitting Form

#2	CBC

#3	BMP

#4	U/A

#5	ESR

#6	Cardiac Enzymes

#7	Toxicology

#8	ECG

#9	CXR

#10      Photo of rash

#11	Debriefing materials
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LAB DATA & IMAGING RESULTS

Stimulus #2			
Complete Blood Count (CBC)                    	
WBC	5700/mm3		
	Hgb	15g/dL		
	Hct	45%			
	Platelets	180,000/mm3		
Differential
	Segs	60%			
	Bands	3%			
	Lymphs 	30%			
	Monos 	5%			
	Eos 	2%
						
Stimulus #3				                        
Basic Metabolic Profile (BMP)               	
Na+ 	139 mEq/L		
K+ 	3.7 mEq/L		
CO2 	 22 mEq/L		
Cl- 	 98 mEq/L		
Glucose 	 85 mg/dL
BUN 	 16 mg/dL		
Creatinine 	0.9 mg/dL		
Mg		           1.8 mg/dL		

Stimulus #4			
Urinalysis (U/A)				
Color 	yellow		
Sp gravity 	1.010			
Glucose 	neg
Protein 	neg
Ketone 	neg			
Leuk. Est. 	neg			
Nitrite 	neg		
WBC 	0-1		
RBC 	0-1

Stimulus #5
Erythrocyte Sedimentation Rate
ESR 	40 mm/hr











Stimulus #6
Cardiac Enzymes
	Myoglobin	2 ng/ml
	Troponin	<0.01 ng/ml

Stimulus #7
Toxicology		
Serum
	Salicylate		Neg
	Acetaminophen     	Neg
	Tricyclics		Neg
	ETOH		<10 mg/dl

Urine
    Cocaine		Neg
Cannabinoids	Neg								                          PCP			Neg
Amphetamines	Neg 
Opiates		Neg
	Barbiturates		Neg
	Benzodiazepines	 Neg
	
  	Stimulus #8
    Electrocardiogram
3rd degree heart block with complete A/V dissociation	

  	Stimulus #9
	Diagnostic Imaging
	CXR:			Negative
							Stimulus #10
	Rash
Erythema Chronicum Migrans			








								
					

Learner Stimulus #1

	ABEM General Hospital
	Emergency Admitting Form

Name:		John Jones
Age: 		19 years
Sex:                                		Male
Method of Transportation:            Ambulance
Person giving information:         	Patient
Presenting complaint:               	Shortness of Breath, Syncope, Fatigue

Triage Note:  Arrived via ambulance after an episode of shortness of breath and syncope at home.  His girlfriend reports that he was “passed out” for several minutes.  He reports recurrent episodes of palpitations and fatigue for the past week.

Triage or Initial Vital Signs  
	BP:		104/50 mmHg
	P:		105 bpm
	R:		16 breaths/min
	T :		96.7ºF (35.9ºC)










				




Learner Stimulus #2

Complete Blood Count (CBC)                    	
WBC	5700/mm3		
	Hgb	15g/dL		
	Hct	45%			
	Platelets	180,000/mm3		
Differential
	Segs	60%			
	Bands	3%			
	Lymphs 	30%			
	Monos 	5%			
	Eos 	2%



































Learner Stimulus #3		
				

Basic Metabolic Profile (BMP)               	
Na+ 	139 mEq/L		
K+ 	3.7 mEq/L		
CO2 	 22 mEq/L		
Cl- 	 98 mEq/L		
Glucose 	 85 mg/dL
BUN 	 16 mg/dL		
Creatinine 	0.9 mg/dL		
Mg		           1.8 mg/dL		































Stimulus #4	

					 
Urinalysis (U/A)				
Color 	yellow		
Sp gravity 	1.010			
Glucose 	neg
Protein 	neg
Ketone 	neg			
Leuk. Est. 	neg			
Nitrite 	neg		
WBC 	0-1		
RBC 	0-1



Stimulus #5


Erythrocyte Sedimentation Rate
ESR 	40 mm/hr



Stimulus #6


Cardiac Enzymes
	Myoglobin	2 ng/ml
	Troponin	<0.01 ng/ml


Stimulus #7


Toxicology		
Serum
	Salicylate		Neg
	Acetaminophen     	Neg
	Tricyclics		Neg
	ETOH		<10 mg/dl

Urine
    Cocaine		Neg
Cannabinoids	Neg								                          PCP			Neg
Amphetamines	Neg 
Opiates		Neg
	Barbiturates		Neg
	Benzodiazepines	 Neg



Stimulus #8
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Stimulus #9
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[image: ]Stimulus #10






Feedback/ Assessment Form

Lyme Disease



Candidate ________________________     Examiner _________________________



Critical Actions:  

· Elicit a history of tick exposure/exposure to endemic area
· Recognize 3rd degree/complete heart block on ECG
· Institute appropriate therapy (medications, transcutaneous/transvenous pacing)
· Appropriately treat Lyme disease with antibiotics
· Appropriately disposition patient to the CCU/ICU

Dangerous Actions:  (Performance of one dangerous action results in failure of the case)

· Failure to identify heart block
· Failure to intervene with 3rd degree heart block and hypotension
· Failure to treat underlying infection
· Sending patient home

Overall Score:

· Pass
· Fail













 
For Examiner 

Date: 		        		Examiner: 		 		Examinee(s):
Scoring: In accordance with the Standardized Direct Observational Tool (SDOT)

The learner should be scored (based on level of training) for each item above with one of the following:
	NI = 	Needs Improvement
	ME = 	Meets Expectations
	AE = 	Above Expectations
	NA= 	Not Assessed 

	Critical Actions 
	NI
	ME
	AE
	NA
	Category

	Obtain ECG in patient with history of syncope
	
	
	
	
	PC

	Elicit history of tick exposure
	
	
	
	
	PC, MK, PBL

	Recognize Conduction defect
	
	
	
	
	PC, MK, PBL

	Institute Pacing
	
	
	
	
	PC, MK, PBL

	Administer oral aspirin therapy
	
	
	
	
	PC, MK, PBL

	Effectively treat Lyme infection using appropriate intravenous antibiotics
	
	
	
	
	PC, MK, PBL

	Admit the patient to the ICU/CCU
	
	
	
	
	PC, MK, ICS, SBP



The score sheet may be used for a variety of learners.  For example, in using the case for 4th year medical students, the key teaching points of the case may be the recognition of shock and treatment with appropriate fluid resuscitation.  Other items may be marked N/A= not assessed.


















Category: One or more of the ACGME Core Competencies as defined in the SDOT
	PC= 	Patient Care
Compassionate, appropriate, and effective for the treatment of health problems and the promotion of health
	MK= 	Medical Knowledge
Residents are expected to formulate an appropriate differential diagnosis with special attention to life-threatening conditions, demonstrate the ability to utilize available medical resources effectively, and apply this knowledge to clinical decision making
	PBL= 	Practice Based Learning & Improvement
Involves investigation and evaluation of their own patient care, appraisal and assimilation of scientific evidence, and improvements in patient care
	ICS= 	Interpersonal Communication Skills
Results in effective information exchange and teaming with patients, their families, and other health professionals
	P=	Professionalism
Manifested through a commitment to carrying out professional responsibilities, adherence to ethical principles, and sensitivity to a diverse patient population
	SBP= Systems Based Practice
Manifested by actions that demonstrate an awareness of and responsiveness to the larger context and system of health care and the ability to effectively call on system resources to provide care that is of optimal value




Keywords for future searching functions
Lyme Disease, Complete (3rd degree) heart block, A/V disassociation, Tick-borne illness
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ENVIRONMENT
This scenario requires (checked boxes):
	
	Simulator
Type:

	
	Standardized Patient

	
	Non-Invasive BP Cuff
	
	ETT
	

	X
	2 lead EKG
	
	LMA
	

	
	Pulse Oximeter
	
	Laryngoscope
	

	
	Arterial Line
	
	Fiberoptic scope
	

	
	CVP
	
	Gum Bougie
	

	
	PA Catheter
	X
	Transvenous Pacer
	

	
	Temperature Probe
	X
	Crash Cart
	

	
	Capnograph
	X
	Central line set up
	

	
	Resp Rate Monitor
	
	Chest tube set up
	

	
	
	X
	Ultrasound Machine
	



	
	SP for family member
	

	
	Additional nurse SP
	

	
	Other SP
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