mm Joondalup
Resuscitation - Facilitator Notes BN Health Campus

Part of Ramsay Health Care

Joondalup Written Fellowship Program

Resuscitation
1.1-1.7

Introductory Questions:

List the 4 techniques to ensure effective chest compressions

e Depth 5-6¢cm (1/3 of average thoracic AP)

e Rate 100-120 /min

e Complete recoil of chest compressions with equal compression and relaxation time
e  Minimise interruptions

e Lower half of sternum

Discuss advantages of automated compression devices

e Prevents fatigue

e Compressions during transport

e Allows procedures to be performed without interruption of compressions

e May facilitate early defibrillation

e (no evidence for survival benefit or ROSC- ANZCOR suggests against routine use)

List 5 complications of CPR

e Trauma - fractures, PTx

e Gastric distention

e Pneumoperitoneum

e Aspiration pneumonia

e Transmission of infection Draw algorithm for ALS

Adult ALS algorithm

Advanced Life Support for Adults

During CPR

Start CPR
30 compressions - 2 breaths
Minimise Interniptions
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Post Resuscitation Care

Please acknowledge the source if using or sharing this resource
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List 4 acceptable pad positioning

e Anterior- apex — below right sternum and mid ax line at level of V6

e Antero-posterior — anterior over left precordium and one below left scapular

e Bi Axillary -each electrode on either side of chest wall

e Posterolateral — on mid axillary line at level of V6 and one just inferior to right scapular

List areas to avoid pad placement

e 8cm from a generator position
e Over medication

e Over significant breast tissue

e Very hair chest

e Electrodes

What is recommended if there is failure of defibrillation

e Recommence CPR with oxygen

e Check paddle position

e Check that there is adequate skin contact

e Consider changing the defibrillation pads and or position

List 3 routes in which drugs can be given in cardiac arrest

e |0 —all drugs, need to be given under pressure

e |V

e Endotracheal- only if 10 and IV cannot be attained — drugs that can be used include
adrenaline, lignocaine and atropine (3-10 times the dose) recommended to dilute with
water

Complete the below table - list 8 drugs that can be used in resuscitation

e Evidence for vasopressors — may improve ROSC and short term survival, but no evidence for
survival to discharge and neurologic outcome
e Insufficient evidence to suggest optimal dosing
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Drug Indication Dose Adverse effects

Adrenaline VF/Pulseless VT after | 1 mg Tachyarrhythmias
2" shock and then Severe HT post resuscitation
every 2" loop Tissue necrosis
Asystole/PEA -initial
loop then every 2nd

Amiodarone VF/Pulseless VT- 300mg Hypotension

between 3™ and 4t
shock

Additional 150mg after
5t defibrillation

Bradycardia
Heart block

Calcium Hyperkalaemia (not in | 10mls 10% Ca Chl Possible increase in myocardial and
dig OD) (6.8mmols) cerebral injury
Hypocalcaemia Calcium Gluconate Tissue necrosis
OD Ca Ch blockers (2.2mmols)
Lignocaine VF/pulseless VT 1mg/kg bolus, 0.5mg/kg | Hypotension, bradyvardia, heart block,
(alternative to Prophylaxis in setting | additional bolus. asystole. Neuro s/e seizures
Amiodarone - of recurrent VF/VT
should not be
used with)
Magnesium Hypomg 5mmol bolus Muscle weakness and resp fatigue
Torsades de pointe May repeat dose once
Followed by an infusion
20mmol over 4hrs
Potassium Persistant VF d/t 5mmol bolus Hyperkalaemia resulting in brady
documented or cardia, hypotesion and asystole
suspected
hypokalaemia
Sodium Hyperkalaemia 1mmol/kg given over 2- | Metabolic alkalosis,hypokalaemia,

Bicarbonate TCAOD 3 min Hyernatraemia,hyperosmolality.
-routine use not Protracted arrest Intracellular acidosis (inc CO2)
recommended >15min When mixed with Ca and Adrenaline
Documented may inactivate eachother and
Metabolic Acidosis precipitate and block the line
Thrombolysis Suspected or Continue CPR for 60-90 Bleeding

confirmed PE

seconds

Potential roles of Wave form Capnography during CPR

e Confirms tracheal intubation
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e Monitoring the ventilation rate to assist in avoiding hyperventilation

e Assessing the quality of chest compressions during CPR (CO2 values are associated with
compression depth and rate) Other reasons for low CO2 — technique or underlying cause —
PE/hypovolaemia/cardiac tamponade

e |ID ROSC during CPR (increase in CO2 value)

e Assessing prognosis during cPR (low values may indicate porr prognosis and less chance of ROSC)
Failure to achieve a CO2 value >10mmHg after 20 min of CPR is associated with a poor outcome
in observational studies

What are the oxygen targets in the following situations

e Cardiac arrest — 100% oxygen

e ROSC —target saturation 94-98% avoiding hypoxaemia or hyperoxia

e ACS -routine use of 02 not recommended, only indicated for patients who are hypoxic —
maintain sats 94-98%

e Shock, major trauma, sepsis and critical illness- initially high flow 02 via reswevoir bag and then
target sats 94-98%

e CO and compression sickness — high flow 02

e Paraquat poisoning or bleomycin lung injury — routine use of 02 not recommended , maintain
sats 88-92%

e Patient at risk of hypercapnic resp failure — maintain sats 88-92%

Post resuscitation Care

See summary with TTM



Quick Fire:
Question 1:

Resuscitation - Facilitator Notes

65 year old male type 2 DM, HT. 5 day history of diarrhoea and vomiting

HR100 BP 80/50 RR23 Sats 95% Temp 35
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e ECG - very broad complex tachy, atypical LBBB morphology, no p waves

e Discuss resuscitation
e And Mx Hyperkalaemia
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Agent MOA Dose Onset of Action Duration of
Action

CaCl2/ Stabilisation of 10ml 10% IV <5min 30-60min

Ca Gluconate myocardium

Sodium HCO3 Redistribution 1mEqg/kg IV 15min 1-2 hours

Salbutamol Redistribution 10-20mg neb 15min 1 hour

Glucose and Redistribution 50g 25-50ml and | 20-30min 2-4 hours

insulin 10 units actrapid

Calcium Elimination 30g oral or rectal | 2 hours 4-6 hours

Resonium

Frusemide (fluid | Elimination 40mg IVI/Oral 1 hour 6 hours

overloaded

patients)

Dialysis
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Question 2:

25 year old anorexic presenting with lethargy
HRS0 PVC 9 RESP22 T1383

1my aVR < Vi j va

Management of Torsades

e [f Pulseless or in extremis — cardioversion 200)J

e Prolonged QT -MgS04 5 mmol over 10 min, repeat bolus and then followed by an infusion
20mmol/4 hours

e Heart block- Isoprenaline or atropine or adrenalin to increase HR if associated bradycardia

e Overdrive pacing or pacing if associated with HB

e Alkalinisation if d/t NaCh blockade

e Replace electrolytes

Question 3:

60 year old diabetic presents to ED with fever, confusion and a painful leg.

HR 130 BP 70/40 Temp 39 RR 22 Sats 94% RA

Lactate 3.0
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Define sepsis

Sepsis is life-threatening organ dysfunction due to a dysregulated host response to infection
e Sepsis clinical criteria: organ dysfunction is defined as an increase of 2 points or more in the
Sequential Organ Failure Assessment (SOFA) score
o for patients with infections, an increase of 2 SOFA points gives an overall mortality rate
of 10%
e Patients with suspected infection who are likely to have a prolonged ICU stay or to die in the
hospital can be promptly identified at the bedside with gSOFA (“HAT”); i.e. 2 or more of:
e Hypotension: SBP less than or equal to 100 mmHg
e Altered mental status (any GCS less than 15)
e Tachypnoea: RR greater than or equal to 22
Septic shock is a subset of sepsis in which underlying circulatory and cellular/metabolic
abnormalities are profound enough to substantially increase mortality.
e Septic shock clinical criteria: Sepsis and (despite adequate volume resuscitation) both of:
e Persistent hypotension requiring vasopressors to maintain MAP greater than or equal to
65 mm Hg, and
e Lactate greater than or equal to 2 mmol/L
e With these criteria, hospital mortality is in excess of 40%
Not that the term “severe sepsis” is no longer in use.

PROBLEMS WITH SEPSIS 3

Immediately following the publication of the Sepsis 3 definition, potential problems have been
highlighted:

e Sepsis 3 did not involve low/ middle income countries (LMIC), where raising awareness and
early detection are priorities
e e.g. patients with isolated hypotension or a reduced level of consciousness will be
classified as “uncomplicated infection”
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e SOFA is a complicated score that is routinely calculated in some ICUs, but is not explicitly used
in others (e.g. many Australian ICUs use APACHE scores instead)
e The baseline SOFA score is assumed to be zero unless the patient is known to have
preexisting (acute or chronic) organ dysfunction before the onset of infection
e SOFA has the limitations characteristic of a categorical ordinal scale
e The use of the qSOFA score is potentially problematic, despite having predictive validity
(AUROC = 0.81; 95% ClI, 0.80-0.82) similar to that of the full SOFA score outside the ICU
o gSOFA has only been validated retrospectively, based on data from the USA and
Germany
e gSOFA has not been demonstrated to be useful in the wide range of clinical settings
that sepsis is encountered
e ‘new onset’ versus ‘established’ gSOFA points are unknown
o the authors of Sepsis 3 note that addition of lactate measurement did not meaningfully
improve predictive validity of gSOFA but may help identify patients at intermediate risk
e The data set of 148 907 patients that the definition is based on were those with suspected
infection who had body fluids sampled for culture and received antibiotics — would mortality be
higher if they had not received antibiotics? Can this be extrapolated to patients who are yet to
receive antibiotics?
e Sepsis 3 is not endorsed by ACEP or SAEM in the USA as emergency providers were not
included in the task force
e Sepsis 3 is (apparently) endorsed by ANZICS in Australasia, but the task force did not involve
CICM or ACEM
e ltis unclear how to interpret previous studies (e.g. Rivers et al 2001, ProCESS, PROMISE, and
ARISE) in light of the new definitions

Question 4:

60 year old male presents after eating Chinese takeaway food. The patient has a known anaphylaxis
to nuts. He is known to have PAF on metoprolol

HR110 RR25 Sats 90% BP 90/60

Widespread wheeze

Discuss Management of this patient
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e Adrenalin Adrenalin Adrenalin

e Adrenalin infusion if persistent shock

e N/saline stat

e Steroids

e Nebulised adrenalin /salbutomol

e Glucagon (patient on b blocker)

e Early intubation — call anaesthetics early

Question 5:

80 year old presents with syncope
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Discuss Pacing

Question 6:

40 year old male BIBA found unconscious in a park

HR30 BP 80/50 RR6 Temp 30 C Sats — not recordable

Describe ECG

If the patient was to go into cardiac arrest how would you modify your resuscitation?
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Hypothermic ECG — bradycardia, prolonged QT, Osborne waves (other causes — normal variant, head
injury or bleeds, hypercalcaemia, medications). Progresses to AF then VF

Check for signs of life for 1 min

Early intubation

Withhold drugs until temp >30, intervals between drug doses doubled until temp>35
bradycardias usually revert once core temp increased. Pacing is not indicated unless bradycardia
persists after re warming

VF — treat with standard protocols — but if persiss after 3 shocks delay further shocks until >30
degrees. CPR and rewarmimg might need to continue for several hours to facilitate successful
defibrillation

Question 7:
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Discuss Mx of partial obstruction and complete obstruction

Partial Obstruction:

e  Minimal handing of the child

e leave in comfortable position

e Urgent ENT and anaesthetic referral
e Prepare if child was to deteriorate

e Placeinresus

Complete Obstruction

e Open airway if visible object do finger sweep

e Back slaps and chest thrusts if not visible

e Direct laryngoscopy — supraglottic remove with magils, if failed surgical airway (<10 needle cric,
>10 surgical airway)

e Infraglottic — attempt to push down trachea with tube
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SAQ Questions and Answers

Question 1

You are a consultant working in ED, and have been asked by the nursing staff to present a talk on
fluids and inotropes in ED.

1. When presenting a talk what should be the basic outline for a presentation (3)

Set
Dialogue
Closure

2. Complete the table for composition of normal saline and Ringer’s lactate (2)

Normal Saline Ringers Lactate
Na 154 131
cl 154 111
K 0 5
Lactate | O 2
Ca 0 29

w

. List 4 targets to titrate fluid therapy (4)

e SBP>100 mmHg
e HR<100 bpm

e MAP >65 mmHg

e U0 0.5-1 ml/kg/hr
e lactate clearance
e (Cl>2.5L/min/m2
e PAOP >15 mmHg
e (CVP8-12

e |VC Measurement

I

. List 4 complications of fluid therapy (4 )
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e Hypothermia after large volumes of fluid therapy
e Coagulopathy due to dilution

e Peripheral tissue oedema

e Pulmonary oedema

e Hyperchloraemic acidosis with NS
e Anaphylaxis to synthetic colloids /blood transfusion

e Extravasation

5. You decide to include inotropic and vasopressors in your talk. Complete the following table: (20)

agonist

B1 inotropic and
chronotropic effects.
No B2 effects

Neurogenic shock

Mechanism of action | Indications Dosage Adverse effects
Adrenalin Non selective alpha Cardiac arrest 2-10ug/min Increase
and Beta agonist Anaphylaxis myocardial
Bradycardia oxygen demand.
Septic shock HTx, tachycardia,
arrythmias
Noradrenalin | Predominantly alpha | Septic shock 2-4ug/min Reflex bradycardia

Tachyarrhythmias

Dopamine B1, and alpha and Cardiogenic shock | 5-10ug/kg/min Low doses
dopamine agonist. hypotension
Dose dependant High dose HTX,
effects ectopic and
arrythmias
Dobutamine B2>B1 and alpha Cardiogenic shock | 2-20ug/kg/min Hypotension
agonist, offset by
alpha antagonist
activity
Metaraminol | Alpha 1 agonist Hypotension 0.5mg-1mg Hypersensitivity
APO,

arrythmias.ICH
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Question2

A 2 year old has fallen about 3m from a balcony and has sustained a large boggy haematoma over
the right parietal area and is only responsive to painful stimuli. You are preparing for the child’s
arrival and you suspect you will need to intubate the child

1. List 6 steps you would take to prepare for the child’s arrival (6)

e -prepare area

-staff — airway, Circulation, team leader, anaesthetics, paediatrics
- equipment — fluids
- drugs

-blood products

-ensure rest of department being managed

2. List 5 anatomical differences between a paediatric airway compared to an adult airway (5)

e larger Tongue

e Narrower airway

e Pliable soft tissue — overextension of head — block airway
e High anterior larynx

e Flopping epiglottis

e Cricoid narrowest part

3. List 4 differences in the intubation technique or management of a child’s airway compared to an
adult (4)

e Size tube —age/4 +4

e Tube depth —age/2 +12

e Size and make of blade — straight blade for <1 years
e CICV->10 years surgical <10years needle cric

e Insertion with OPA

4. The child arrives and is intubated with no adverse events. You have just placed the child on the
ventilator and you note that his sats drop to 82%. List 3 causes of desaturation in this case (3)

e Right main bronchus intubation
e Tension PTx

e Blocked Tube

e Tube displacement

e Ventilator issues

e Breath stacking
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Question 3

You receive a Prioriyl call from ambulance services. A 6 month old has been found unresponsive by
his mother. CPR is in progress.

1, Complete the following approximate weights according to age: (5)

Newborn: 3.5KG

Calculation for <1 years (0.5xage)+4

1years_10 kg

Calculation for < 9 years (age x2 )+8 or 2x (age +4)

Calculation for 10 years and older age x3.3

2. List 4 possible causes for this childs arrest

SIDS
Sepsis

Cardiac — arrythmia, congenital heart disease

NAI

3. Complete the following table

Dose units/kg Dose to be given
Adrenalin 10mcg/kg 70mcg
Unsynchronised 4)/kg 24)
cardioversion
Amiodarone 5mg/kg 35mg
Fluid bolus 20ml/kg n/s 140ml
Dextrose 10% 2ml/kg 14ml

4. The resuscitation of the child is unsuccessful. List 4 management priorities following this incident:

Inform Family

Inform Coroner

Documentation

Pastoral ca re/support

Debrief Staff
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Question 4

A 50 year old man presents to ED after a syncope. He has a background of IHD, with a previous Ml 3
years ago, hypertension and diabetes. While the patient is in ED he has another episode of syncope
while being monitored and the nurses manage to capture a 12 lead ECG:

I (VR Vil

1. List 3 key features on this ECG (3 Marks)

e Broad QRS 200ms

e Extreme axis

e Rate 150

e Notching of the nadir of the S wave (Josephsons sign)

e Brugada’s sign — start of the QRS to the nadir of S wave >100ms

e The patient self reverts into a normal sinus rhythm after around 1 minute with no intervention
given.

2. List 3 possible causes for the above rhythm (3 Marks)
e AMI
e [HD

e Hypertrophic Cardiomyopathy

e Dilated Cardiomyopathy

e Electrolyte Disturbances

e Drug toxicity — digoxin, OD Na channel blocking drugs
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3. How would you approach the initial management of this patient (4 Marks)

e Treat patient in resus area with continuous monitoring and attached to defibrillation pads.
Address airway and breathing, maintaining sat >96%.

e Seek cause — check electrolytes, troponin and stop any pro arrhythmic drugs

e Start Amiodarone infusion 300mg over 20- 60 min

e Replacement of electrolytes and magnesium infusion if magnesium level unknown or low

e PClif underlying rhythm full fills STEMI criteria

e Early referral to cardiology/ICU

The patient goes on to have another 3 episodes of syncope and the above rhythm is caught on the
monitor during these episodes. The staff respond quickly to the episodes and the patient is
cardioverted during the 3™ episode.

4. Name 2 further drugs and dose that could be given in order to further treat this patient (4 Marks)

e Esmolol 0.3-0.5mg/kg loading dose followed by an infusion of 0.05mg/kg/min
e OR Metoprolol 5mg ivi to a total of 15mg

e OR Propanolol

e Lidocaine 1-1.5mg/kg

5. List 2 other ways in which to manage the above clinical presentation

e sedation, analgesia and intubation

-Stellate ganglion block

Question 5

A 72 year old diabetic female is brought to your Emergency Department by ambulance. She
complains of feeling generally unwell for the last two days with abdominal pain, cough and fevers.

Vitals signs:

Pulse 121 /min

BP 85/58 mmHg

RR 28 /min

Sats 89 % Room Air

Temp 39.8 °C
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1. What are the next 6 steps in management of this patient?

e Apply Oxygen with NRM 15 L to aim for oxygen saturations above 95 %.

e 2 X wide bore iv access, Fluid bolus 20 ml/kg NS and then reassess, Repeat bolus if SBP less than
90, start Noradrenaline 6mg in 100 ml 5 % dextrose to maintain MAP >65.

e Blood sample for FBC/ UE/ CRP/ Blood cultures/ VBG/ LFTs/ Lipase.

e Broad-spectrum lv antibiotics e.g Tazocin 4.5 Gm stat.

e CXR, CT abdomen to for? Pneumonia. Or intraabdominal sepsis.

e Early involvement of surgical team for source control if surgical cause and HDU/ ICU for
disposition.

2. Over next hour patient becomes increasingly confused, combative, pulling lines and worsening
hypoxia. You decide to secure her airway. What are the 5 important strategies while intubating this
patient?

e . Optimise position: As combative use 0.5 mg per kg slow IV ketamine or 1-2 mg midazolam IV,

aim 30 degree head elevation with sternum to ear straight-line position .

e .Optimize pre oxygenation, Use HFNC at 15 | per min for apnoeic oxygenation with NRM at 15
litres. NIV if Sats less than 95 % and is tolerated.

e . Aim for SBP above 100 before induction, start noradrenaline infusion, and keep metaraminol
push dose ready before induction.

e . Modify induction doses: e.g. Propofol 0.5 mg per Kg, Sux 1.5 mg per kg OR further 1mg/kg of
ketamine if already given.

e . Ensure experienced operator with clear airway plan, difficult airway trolley in room.

e . Confirmation of ETT placement with ETCO2, CXR and ensure ongoing sedation and paralysis.

3.List the four key components of your ventilation strategy for this patient.

e Tidal volume 5-7ml/kg

e Plateau pressure <30 cm H,0

e PEEP Titrated to FiO; Minimum 5 cm H,0 - Maximum 24 cm H,0
e FiO; Titrated to Sats 88-95% or PaO, 55-80 mmHg
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Question 6

A 60 year old male presents to your ED complaining of chest pain for the last 2 hours. He has no
known medication history and does not take any regular medications.

His ECG on arrival is below.

a. List 4 key abnormalities shown on this ECG (4 marks)

o Inferior ST Elevation MI. (Details of STE in specific leads).

e Complete heart block, ventricular rate 42 / min

e Possible RV involvement STE IlI>Il with STD V1

e Possible posterior involvement flat STD V2-3 with dominant R wave

b. The patient's systolic blood pressure is 80 mmHg. Outline the 4 key steps in managing his
hypotension. (4 marks)



Resuscitation - Facilitator Notes

e  Fluid bolus 500 ml normal saline with aim of SBP 90-100 mmgh.

e Revascularization : PCl/ thrombolysis depending upon facilities available.

e Avoid / cease GTN as right ventricular involvement and preload sensitive.

e Atropine 600 mic/ low dose adrenaline 2-10 mic/min/ dopamine 2-5mic/kg/min.
e Transcutaneous pacing.

e |ABP - only acceptable if preceded by revascularisation

c. Just prior to transfer to Cath lab patients HR drops to 25 /min and looks unwell. Atropine bolus
does not make any difference. While adrenaline infusion is being made you decide to pace the
patient. List 5 steps involved in the Trans cutaneous pacing.

e Attach Defib pads in AP position, and ecg leads, select pacing on Defib. ( Not all the defibs have
pacing functions). Sync markers on QRS complex confirm pacing mode is on.

e Select rate 60-80 per min.

e Analgesia and sedation IV fentanyl 25-50 mic, and midazolam 1-5 mg IV.

e Increase current with 5-10 mA increments (pacing spike becomes visible) and wait for electric
capture (pacing spike followed by QRS and T wave.). Electric capture occurs between 50-100 mA.

e Once electrical capture is confirmed on monitor Check patients pulse to confirm mechanical
capture, if present increase current by 10 mA. Reassess blood pressure and expedite transfer to
cath lab.



