SIMULATION SCENARIO: Recognition and Management of Severe Asthma
	Scenario Name: ALEX SMITH -Recognition and Management of Severe Asthma
Format: 

Course: Severe Asthma

Created By: Anastasia Sfakiotaki                            Last Revised By:
File Location: 

Aim : Recognition and Management of Severe Asthma 

Duration of Session

Type of Learners: ED Senior registrars and post grad ED (Critical care trained) RN’s

Number of Learners: 6-8 (3-4 RN’s and 3-4 Doctors)
Number of Staff: 2 console, 2 debrief,1 actor
Format of de-briefing: The Harvard Model at the end of the scenario 
Debriefing area: Debriefing Room 

PRE SCENARIO:

The instructors are introduced to :
· Learning objectives as outlined below
· The plot, patients details , equipment and props as outlined below.

· Teaching points as outlined below
· Console instructions as outlined below

· Two instructors to attend to the console and two to attend the debriefing.
The actors are instructed in their role as outlined below

The Participants are gathered in the debrief room and is explained to them that they will be asked attend to a patient in a resus cubicle. During this scenario are to adopt their roles as expected by them in their everyday working life.

The participants have already been familiarised to the room and the mannequin earlier in the day.

Half the participants (two nurses / two doctors) are to wait outside the sim room until they are asked to enter

The remainder participants (two nurses / two doctors) are asked to wait in the debrief room and to be ready to attend  when more help is requested



	Learning Objectives: 

Technical: 
During this scenario and during debriefing of the scenario the learners should be able to:
1. Recognise early and manage severe/ life threatening asthma

2. Anticipate and Plan for further deterioration using :

· Medications

· (- agonists

· adrenaline 

· anticholinergics

· corticosteroids

· aminophylline

· magnesium

· fluid load

· antibiotics

· adrenaline

· heliox

· Ketamine

· Isoflurane/ halothane

· Lateral chest compressions 

· CPAP
· Intubation and ventilation
· Criteria

· Aims
· Major risks and positive pressure ventilation

· Auto PEEP/ gas trapping/ hyperinflation
· Barotrauma
· Hypotention 

3. Anticipate and Plan for intubation and ventilation of the patient with life threatening asthma 
4. Demonstrate preparation for rapid sequence intubation using a systematic approach:

· Safety check and preparation of required equipment including:

· Selection of drugs

· Allocation of roles
5. Anticipate and plan for difficult ventilation 
6. Anticipate and plan for complications post ventilation 
· Auto PEEP/ gas trapping 

· Barotrauma

· Hypotention 

Non Technical:

During this scenario and during debriefing of the scenario the learners should be able to:

1. Display a systematic approach to patient assessment and treatment

2. Call early for help from senior Emergency staff, anaesthetist , ICU physician 
3. Anticipate and plan for disposition of patient to the ICU
4. Display effective team work and communication skills i.e. ISBAR
Plot:

Outline:

It is 10:00am on a Sunday morning in a Melbourne metropolitan Emergency Department.
Alex Smith is a 25 years old young man. 

He is a known asthmatic with multiple recent admissions and two ICU admissions within the last 2 years requiring intubation.

He is a smoker and non compliant with his preventative medications.

He has been well until this morning when he woke up around 06:30 am feeling SOB.

He took his salbutamol inhaler eight times over the last 2 hrs with transient improvement, but has been progressively deteriorating over the last hour. 

His flatmate gave him a lift to the hospital as he doesn’t have an ambulance membership. 

On his way to the hospital he run out of salbutamol. 

He is presenting very SOB, pale, using his accessory muscles of respiration, gasping for air , able to speak in words.

The triage nurse administers O2 Hudson mask and takes his vital signs, she takes a brief history and organises transfer to a resus cubicle.

She notifies 2 ED doctors and the two resus nurses of the presentation of the patient who is now in Resus cubicle 1 and asks them to see him immediately.

Once patient is attached to monitoring, deteriorates not able to speak, becomes tired and lethargic despite pharmacological treatment, requiring intubation.

Post intubation there is transient hypotention responding to IV fluid +/- aramine  and the O2 sats further improve with bronchodilators and paralysis .

Then further hypotention and desaturation secondary to a Right pneumothorax .

Patient Details:

Patient Name: Alex Smith 

Age: 25

Presenting Complaint: acute shortness of breath, wheezing 

Past History: asthma 

· 10 ward admissions -last 4 months ago 

· 2 ICU admissions requiring intubation – last one year ago 

Medications: ventolin

                       Seretide – non compliant 

Allergies: Penicillin – Rash

Social: bar manager / lives with flatmates 

Smoking: 30/day

ETOH: 2 beers/day 



	Setup:

Room & Equipment: 

Sign on Sim Room door: ED Resus Cubicle 1

Posters on wall: ISBAR, ACLS

Crash cart

Medication trolley

IV cannulation trolley

O2 wall supply 

O2 tubing and masks and nebuliser masks

ECG monitoring

Sats probe

BP cuff

Patient: Mannequin as “Alex Smith”

· Wig/Glasses

· Male genitalia

· ID Band “Alex Smith; UR 887435”

· Clothing: shirt / trousers/ cigarettes in his pocket

· Oxygen : Hudson mask 10 L

· Monitoring: nil 

· IV access, fluids & pumps: nil

· Crash trolley 

· ECG – sinus tachycardia

· ABGs 

· CPAP- if participants request CPAP – Console instructor is to respond that all CPAP machines are being used, it will take at least 15 min to get one from respiratory HDU.

· Ventilator - if participants request a ventilator – Sam is to respond that all ventilators are being used, a PSA is getting one from ICU.

Props:

· Triage notes : 

History of presenting complaint: SOB+++, run out of ventolin. 

PMHx asthma -10x admissions / 2x ICU ( requiring ETT). 

Smoker. Non-compliant with seretide. 

Vital signs: HR 120 BP 130/60 RR 36 O2sats 84% on 10L O2

· History: containing the following.

· Triage notes : SOB for 2 hours , used ventolin inhaler eight times in last 2 hrs – run out of ventolin 30 min ago. Flatmate drove him in ( no ambulance membership) . Distressed. HR 120 BP 130/60 RR 36 O2sats 84% on 10 L O2

· Admission/Emergency Notes- blank

· Drug Chart: -blank

· Fluid Orders: blank.



	PARTICIPANTS Instructions: 

Two doctors and two nurses in the corridor outside the sim room (to be called in the room)
Other 4 participants in the tea room – to attend when more help is requested 



	Actors Instructions:

Triage nurse: 

Open the door of Resus cubicle 1 and ask the 4 participants ( 2 nurses , 2 doctors) in the corridor to come in .

You appear anxious and say: “ You need to see this patient! Come quickly”

As the participants get in the room continue with:

” I just triaged him! He looks terrible.

 This is Alex, he is 25 yo. It looks like he is having a bad asthma attack.

 His O2 sats are 84% on 10 L O2. (as you say this hand them the triage notes with his vital signs and brief history then continue with saying what is written in the triage notes)
His friend brought him in.

He has been SOB for 2 hours and he run out of ventolin in the car.

His vital signs are : HR 120 BP 130/60 RR 36 O2sats 84% on 10L O2

He has had 10 admissions and he needed intubation and ICU admission twice in the last 2 years. 

He is a smoker and he is non compliant with his seretide. He is allergic to penicillin”

Then say that you have to go back to triage and leave the room.

Do not help with attaching monitoring 
SCENARIO
· Actors follow the instruction as to introduce the participants to the scenario case and the patient as outlined above
· Participants enter the room and commence treatment
· Remainder of participants to enter room when treating team asks for help
· Console instructors follow the instructions as outlined below


	Console Instructions:

Mannequin & Vital Signs: 

Initial: HR 120 BP 130/60 RR 36 O2sats 84% on 10 L O2 T 36.5

           Speaks in short words

           SOB+++

           Using accessory muscles of respiration 

           Pale/ central cyanosis

Following Event 1- administration of continuous nebs of salbutamol/ ipratropium/steroids/ 15 L O2
Transient mild improvement 

HR 130 BP 125/60 RR 36 O2Sats 90 % GCS 15

Following Event 2: 

Despite escalation in Rx – IV ventolin / Magnesium, the patient continuous to deteriorate become lethargic, tired, has a silent chest

HR 140 BP 115/55 RR 26 O2sats 80% on 15 L O2  GCS 13 ( agitation/ confusion/ eye opening to voice/ obeys commands)

If participants do not intubate at this stage the patient rapidly deteriorates heading to a respiratory arrest 

HR 140 BP 110/55 RR 16 (shallow breaths) O2 stats 75% on 

GCS 8 (opens eyes in response to painful stimuli, makes no sound, localizes painful stimuli)

Following Event 3 : Post intubation 

Transient decrease of the BP to 85/40 which will respond to a fluid bolus +/- aramine to 115/60

HR 145 BP 85/40  O2sats 88%  GCS 3

Reward use of bronchodilators  and paralysing agents ( salbutamol / ketamine/ vecuronium ) with  increase of O2 sats to 92%

Following Event 4 :  Right Pneumothorax 

HR 145   BP 75/40 O2Stas 82%

Reward decompression of pneumothorax with needle thoracostomy :

HR 120 BR 120/80  O2sats 94% 

END THE SCENARIO, thank and escort participants to the debrief room

	

	


Control Room:
Initial and Following Event 1- administration of continuous nebs of salbutamol/ ipratropium/steroids

Transient mild improvement 

	System
	Patient
	Mannequin Settings
	Sam
	Ix Results

	General 
	Symptoms, complaints
	SOB 
	General appearance- pale
	

	Airway
	Speech, Airway noises
	Speaks in short words
	Foreign Bodies, material up sucker
	

	Breathing
	
	36 RR

/min
	SaO2  

84%
	Chest sounds:

Occasional wheeze , decreased AE  bilaterally , no crackles 
	Colour

Use of Accessory muscles +++
	CXR

No consolidation, no pneumothorax

ABG

pH 7.14

PaCO2 72

PaO2 68

HCO3 20

BE  -4



	
	
	Changes in response to therapy:

Reward administrations of bronchodilators/ steroids and increase in O2 with increasing O2 sats to 90%- THIS WILL ONLY BE TRANSIENT WITH FURTHER DETERIORATION


	
	

	Circulation
	
	HR

130/min
	BP   

125/ 60   mmHg
	ECG:

Rhythm

Sinus tachycardia
	Peripheral Perfusion

Capillary Refill

Sweating

JVP
	FBE



	
	
	Changes in response to therapy: 
	
	

	Disability
	Conscious State

Sensory Findings
	GCS15
	Pupils

Motor responses
	BSL 4.5



	Fluids
	
	
	
	U&E




Control Room:
Following Event 2: 

Despite escalation in Rx – IV ventolin / Magnesium, the patient continuous to deteriorate become lethargic, tired, has a silent chest

HR 140 BP 115/55 RR 26 O2sats 80% on 15 L O2 GCS 13 (agitation/ confusion/ eye opening to voice/ obeys commands)

If participants do not intubate at this stage the patient rapidly deteriorates heading to a respiratory arrest 

HR 140 BP 110/55 RR 16 (shallow breaths) O2 stats 75% on 

GCS 8 (opens eyes in response to painful stimuli, makes no sound, localizes painful stimuli)
	System
	Patient
	Mannequin Settings
	Sam
	Ix Results

	General 
	Symptoms, complaints
	SOB
	General appearance
	

	Airway
	Speech, Airway noises
	Confusion – pulling O2 mask off face , not talking 
	Foreign Bodies, material up sucker
	

	Breathing
	
	RR

26/min
	SaO2  

80%
	Chest sounds:

silent
	Colour

Use of Accessory muscles ++
	CXR

ABG

pH 7.0

PaCO2   80

PaO2 59

HCO3 18

BE  -3



	
	
	Changes in response to therapy: no response to therapy i.e. ventolin / MgSO4 with rapid deterioration

If participants do not intubate at this stage the patient rapidly deteriorates heading to a respiratory arrest 

HR 140 BP 110/55 RR 16 (shallow breaths) O2 stats 75% on 

GCS 8 (opens eyes in response to painful stimuli, makes no sound, localizes painful stimuli)


	
	

	Circulation
	
	HR

140/min
	BP   

115/55      mmHg
	ECG:

Rhythm

Sinus tachycardia
	Peripheral Perfusion

Capillary Refill

Sweating

JVP
	FBE



	
	
	Changes in response to therapy: 
	
	

	Disability
	Conscious State

Sensory Findings
	GCS 13 (agitation/ confusion/ eye opening to voice/ obeys commands)


	Pupils

Motor responses
	BSL



	Fluids
	
	
	
	U&E




Control Room:
Following Event 3: Post intubation 

Transient decrease of the BP to 85/40, which will respond to a fluid bolus +/- aramine to 115/60

HR 145 BP 85/40  O2sats 88%  GCS 3

Reward use of bronchodilators  and paralysing agents ( salbutamol / ketamine/ vecuronium ) with  increase of O2 sats to 92%

	System
	Patient
	Mannequin Settings
	Sam
	Ix Results

	General 
	Symptoms, complaints
	
	General appearance
	

	Airway
	Speech, Airway noises
	
	Foreign Bodies, material up sucker
	

	Breathing
	
	4-6RR

/min
	88 SaO2  

%
	Chest sounds:

Decreased but present 
	Colour

Use of Accessory muscles
	CXR

ABG



	
	
	Changes in response to therapy:

Reward use of bronchodilators  and paralysing agents ( salbutamol / ketamine/ vecuronium ) with  increase of O2 sats to 92%


	
	

	Circulation
	
	HR

145/min
	BP   

85/  40    mmHg
	ECG:

Rhythm

Sinus tachycardia
	Peripheral Perfusion

Capillary Refill

Sweating

JVP
	FBE



	
	
	Changes in response to therapy: 

Reward IV fluid +/- aramine  with increase of BP to 115/60
	
	

	Disability
	Conscious State

Sensory Findings
	
	Pupils

Motor responses
	BSL



	Fluids
	
	
	
	U&E




Control Room:
Following Event 4:  Right Pneumothorax
	System
	Patient
	Mannequin Settings
	Sam
	Ix Results

	General 
	Symptoms, complaints
	
	General appearance
	

	Airway
	Speech, Airway noises
	
	Foreign Bodies, material up sucker
	

	Breathing
	
	4-6RR

/min
	83%SaO2  

%
	Chest sounds:

Decreased BS in R lung
	Colour

Use of Accessory muscles
	CXR

ABG



	
	
	Changes in response to therapy:

Reward R lung decompression( HR 120 BR 120/80 O2sats 94% 
HR 120 O2Stas 92% BP 115/60 
	
	

	Circulation
	
	145HR

/min
	BP   

75/40      mmHg
	ECG:

Rhythm

Sinus tachycardia
	Peripheral Perfusion

Capillary Refill

Sweating

JVP
	FBE



	
	
	Changes in response to therapy: 
	
	

	Disability
	Conscious State

Sensory Findings
	
	Pupils

Motor responses
	BSL



	Fluids
	
	
	
	U&E




	POST SCENARIO:

· Thank and escort participants to the debrief room

· Debrief using the Harvard Method 

· Address teaching points to meet the learning objectives as outlined below


	Teaching Points:

1. Systematic approach to patient assessment and treatment
2.  Early recognition and management of severe/ life threatening asthma

3. Anticipate and Plan for further deterioration 

· Medications

· (- agonists

· salbutamol nebs- continuous 

· IV salbutamol – 250mcg bolus then 5-20mcg/min infusion

· adrenaline 

· reserved for anaphylaxis / moribund asthmatic/respiratory arrest 

· anticholinergics

· ipratropium 500mcg added to salbutamol neb

· improves severe asthma and those not responding 

to salbutamol alone. 

Increases PEFR and FEV1

· corticosteroids

· hydrocortisone 

· prednisolone

· methylprednisolone

· dexamethasone

· aminophylline

· decrease need for intubation in children 

· use in adults in near fatal asthma is rare
· magnesium

· 1.2- 2g IV  over 20 min

· improves PEFR 

· blockade of Ca smooth muscle contraction

· offsets (2 tachyphylaxis

· decreases Ach release 

· Side Effects: neuromuscular blockade , hypotension, sedation in the non ventilated patient 

· fluid load

· no published evidence

· before intubation

· antibiotics

· if there is an infective exacerbation

· adrenaline

· for anaphylaxis related bronchoconstriction

· heliox

· He:O2  80:20 or 70:30 

· Not currently recommended 

· Ketamine

· sympathomymetic 

· bronchial muscle relaxant

· antagonises histamine and Ach release 

· membrane stabilising

· induction agent 
· Isoflurane/ halothane

· Lateral chest compressions 

· CPAP

· pre – intubation 

· ? evidence

· bronchodilation / decreases airway resistance/ re- expands atelectasis

· rests diaphragm and inspiratory muscles

· decreased adverse effect of large negative inspiratory Pressures 

· Intubation and ventilation
· Criteria

· Apnoea 

· Altered level of consciousness

· Hypoxia

· Fatigue

· Increased CO2

· Aims
· Oxygenate without contributing to hyperinflation

· Normal ventilation is NOT the goal

· Prevent hyperinflation, auto-PEEP, barotraumas – IDENTIFY THESE  EARLY

· Recognise and Treat Auto-PEEP

· Hypotension

· High pressure alarm

· Graph: expiratory flow does not return to baseline

    before inspiratory flow commences

· Disconnect patient from ventilator – assist manually with expiration 

· Decrease hyperinflation and auto-PEEP by ventilating with :

· Permissive hypercarbia ( it prevents hyperinflation and complications 
· Low tidal volume i.e. < 4ml/kg ( decreases alveolar distention)

· Low respiratory rate i.e. 6

· Short inspiratory : long expiratory times( I:E( 1:3 or 1:4 

· Bronchodilators ( salbutamol, ketamine, isoflurane

· Adequate Sedation and paralysis

· Makes ventilation easier

· Patient tolerates hypercarbia
· ?Additional PEEP i.e. <5  ( may decrease hyperinflation and auto-PEEP- require timely removal of additional PEEP as patient improves 
· DO NOT connect to the ventilator if TV and airway pressures are not acceptable
· Major risks and positive pressure ventilation 

· Auto PEEP/ gas trapping/ hyperinflation

· additional PEEP may decrease auto-PEEP

· disconnect ventilator for few seconds – confirms diagnosis / life saving 

· Barotrauma

· Tension Pneumothorax 

· Pneumomediastinum 

· Hypotention  caused by:

· Auto PEEP –Rx: brief cessation of ventilation to determine if auto- PEEP is the cause; it allows alveoli emptying ( life saving )

· Barotrauma:Tension Pneumothorax-Rx: decompress

· Pharmacological-usually transient- Rx: fluid bolus / aramine 

· Hypovoleamia-Rx: fluid bolus

· Cardiac i.e. arrhythmia , AMI etc

· Severe acidosis

· Allergies/ anaphylaxis 

4. Anticipate and Plan for intubation and ventilation of the patient with life threatening asthma
5. Demonstrate preparation for rapid sequence intubation using a systematic approach:

· Safety check and preparation of required equipment including:

· Selection of drugs

· Allocation of roles
6. Anticipate and plan for difficult ventilation 
· Permissive 

· Low tidal 
· Low respiratory rate 

· Short inspiratory : long expiratory times( I:E( 1:3 or 1:4 

· Bronchodilators 

· Adequate Sedation and paralysis 

· Hand ventilate if necessary - DO NOT connect to the ventilator if TV and airway pressures are not acceptable
7. Anticipate and plan for complications post ventilation 
· Auto PEEP/ gas trapping 

· Barotrauma

· Hypotention 

8. Call early for help from senior Emergency staff , anaesthetist , ICU physician 
9. Anticipate and plan for disposition of patient to the ICU
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