Approach to
Out-of-Hospital
Resuscitation




This session is aimed at:

* Resensitize prehospital teams to key steps and considerations for
effective resuscitation in the prehospital setting

e Share knowledge and experience of resuscitation scenarios within the
prehospital setting

* Share methods of improving the way we react to resuscitation
scenarios

* Discuss any uncertainties related to resuscitation within the
prehospital setting



O Ut Of H OS p |ta | * Let's talk through each step

. . * Describe each link in your component
Chaln Of SurVIVa‘ * How can we do it better

e What are some of the barriers



The Peri-arrest state

Recognising the significance of
this period is vital, as it provides
an opportunity to prevent or
mitigate cardiac arrest, enhance
outcomes, and improve patient

survival rates.

The critical window of time
immediately before cardiac
arrest. An important period in
which timely intervention can
mean the difference between
life and death.

)




So how do we recognize Peri-Arrest?

Hypotension and weak or absent peripheral pulses
Excessive sweating, pale, cold & cyanotic extremities

Respiratory Distress

Inadequate effort, irregular breathing patterns, poor
oxygen saturation, gasping, labored breathing

Altered mental status

Confusion, disorientation, loss of consciousness,
agitation, feeling of impending doom, lethargic




Correction of reversible causes — H’s and T’s

Hypovolemia

Decrease in
blood volume

Hypovolemia

Reversible
measures

Fluid administration
with Ringer’s
lactate

| i I
Hypoxia
Lack of Oxygen

Reversible
measures

Ensure a patent airway.
Assist with ventilation if
inadequate, provide
supplemental oxygen to
reverse hypoxia

Neutral

o

O
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/ pH Scale

Acidosis
Excessive hydrogen ions in the

blood — reduces 02 uptake
and impairs CVS function

Hydrogen ion
(Acidosis)

Determined by ABG

-Respiratory acidosis — provide
adequate oxygenation and
ventilation to reverse.
-Metabolic acidosis — typically
resolved by sodium
bicarbonate administration

A A Peaked T wave

‘Wicte PR interval
‘Wide QRS duration
Peaked T wave

High potassium levels
The first sign is
typically taller and
peaked T-waves. May
also observe widening
QRS -Wave

Hyperkalaemia

Treatment include:

Calcium chloride
10% or Calcium
gluconate
Soda bicarbonate
(not routinely)
Administering
glucose and insulin
Dialysis (In-hospital)

Prolonged Q-T interval

Low potassium levels
First sign is
typically
flattened T-
waves, as well as
prominent U-
waves.

In-hospital
treatment
Controlled infusion
of potassium to
normal levels



Hypothermia

Occurs when the body’s core temperature
drops below 33°C. One of the most
uncommon causes of arrest.

Hypothermia

Reversible measures
Warming measures must be taken to raise core temperature asap.
Rewarm using active external methods ( blankets, forced warm air,

warm fluids to drink) And minimally invasive methods (warm IV
fluids — In-hospital)

Hypoglycaemia

Low serum blood glucose can have many negative effects on the body,
and it can be associated with cardiac arrest.

Hypoglycaemia was removed from the H’s but it is still important to
assess In any person in cardiac arrest.

Hypoglycaemia

Reversible measures

Oral Glucose
Administer IV dextrose
If no IV access — administer Glucagon IM



Pulmonary
Thrombus
A blockage of the main artery

° Occurs when there’s a build-up of the lung which can rapidly
of air in the pleural space and is lead to respiratory collapse

prevented from escaping and sudden death
naturally. An occlusion or blockage of blood flow withipd : -
Physical signs include:

coronary artery. This causes an acute myo . . -
Distended neck veins, positive

Narrow QRS complexes, infarction which destroy heart muscle and : _

tachycardia, JVD, tracheal lead to death. d-dlr’ner test (Protein fragment

deviation, unequal breath that’s released when a blood

sounds, difficulty ventilating,  Treatment: clot breaks down) which may

hypotension. Fibrinolytic therapy, |nd|F§te blood clotting, prior

and percutaneous coronary intervention positive test for DVT or PE.
Treatment:
Needle decompression, . Tr'eatr'nent: :
thoracostomy with chest tube (In- Surglcal lr'1tervent|on, and
hospital) fibrinolytic therapy.

° Tension ° Coronary
Pneumothorax Thrombosis




° Toxins

° Overdose of different
medications can cause
pulseless arrest

Most common include:
Tricyclics, beta-blockers,

calcium channel blockers.

Common street drugs
include: Cocaine,

benzodiazepines, and
opioids

° Toxins S&S and
treatment

ECG signs of toxicity — prolongation
of QT interval, or a pattern that
indicated bradycardia.

Physical signs — bradycardia, pupil
symptoms, and other neurological
changes.

Treatment:
Support airway and circulation while an
antidote or reversing agent is obtained is of
utmost importance. (e.g. Naloxone)

Tamponade

Emergency condition in which
fluids accumulates in the
pericardium

ECG signs include narrow QRS
complex and rapid heart rate.
Physical signs — JVD, no pulse,
difficult palpating pulse,
muffled heart sounds.

* Treatment
Pericardiocentesis (In-hospital)




RESUSCITATION GOUNGIL RESUSCITATION COUNGIL

R Basic Life Support G
Algorithm

Let's talk
about the

Ensure the scene is safe
Don appropriate PPE

b 4

initial
approach

Unresponsive?
Not breathing or only gasping?
Pulse?

b 4

HAS PULSE AND HAS PULSE BUT

BREATHING Call for assistance NO EFFECTIVE

* Place in recovery e BREATHING

) g(;\sﬂlﬁr]l e Emergency NO: ... Give rescue breaths
b th. or continue v « Adult every 6 seconds
. Rf:ssggs continuously * Child: every 3 seconds
No Pulse or not sure * Infant: every 2 seconds
Pulse rate <60/min in children and infants * Reassess continuously
LN A L A

b, 4
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START CHEST COMPRESSIONS

Compress the chest fast (almost 2 per second) T h e I I l O St

Push hard | Ensure full chest recoil | Minimise interruptions

A 4 Important

BREATHS
If unable/unwilling to
Attempt 2 breaths at 1 breath/second (with Oz if available) perform breaths gdo a Ct I O n S
after every 30 compressions continuous compressions
Adult ratio 30:2 | Children/Infants 30:2 (2-rescuer 15:2) until equipment arrives.
Continue until AED/Defibrillator arrives
v - / * To ensure High- Quality CPR
[ Attach AED/Defibrillator i iatel ] * Push hard (at least 5cm) and fast
c efibrillator immediately (100 120)
- and allow complete

chest recoil.

Shock No Shock . M|n|m|se-|nterrupt|ons in
Advised Advised compressions.

(VENT) . (PEAJ/Asystole)

* Avoid excessive ventilation

* Change the compressor every 2

ozl * It signs of life present minutes or sooner if fatigued
BME"'UP"'E'S';—O— 3533& monitor and provide post
iphasic — 120 - ROSC care . i .
Paediatric — 4.J/kg + If absent — continue CPR If no adva,nced alrv.vay., 30;2 .
AED energy — factory preset compression- venti lation ratio
v e
L 2 * Quantitative waveform
Immediately resume CPR Immediately resume CPR hv. IF ETCO2 is |
starting with compressions starting with compressions capnograpny. IS low or
e Continue for 2 minutes or Continue for 2 minutes or - decreasing, reassess CPR qua“ty

until the AED re-analyses until the AED re-analyses




Types of Cardiac
Arrest

LesdIl

[ =
Non-shockable
* No defib required
e Adrenaline
. Pulseless Electrical Activity (PEA)
* Advanced Airway
* Hsand Ts : I | EE
!—l L—JL-'\ MA A A f\-ﬁL/\_ i
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Types of Cardiac
Arrest

Shockable
Defib required

Adrenaline

Amiodarone

Advanced Airway
Hs and Ts

Ventricular Fibrillation (VF)

Lead II

H\ﬂ /«’\\/\ \f"\,wm,nmuwm/‘.‘,,.ﬂ_r\,u,wvv-\m"\/w*’\u/\,j\,/\mrv\fvv'\fu\mv“\/uw“«/l
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Now let's
look at
Management

of
Resuscitation

Rhythm
| shockable? |
:,. 2 ‘ 9 }
G VFIpVT T Asystole/PEA
: 3
3) Shock Epinephrine
+ ‘ ASAP
4) 10,
o IVIO 5CCosS * IV/IO access
\ * Epinephrine every 3-5 min
‘ * Consider advanced dirway,
capnography
N
Rhythm D o 1
l Yoo Rhythm Yos
shockable?
8 ) ’ Shock
¢) v No
CPR 2 min
* Epinephrine every 3-5min
* Consider advanced dirway.
Capnography /
Rhythm No
shockable?
l Yes
7) , Shock
‘/} ‘ 1) Y
T CPR 2 min i CPR 2 min
: mo:"l °'| mﬂ. * Treat reveorsible cousos
No Rhythm Yos ‘
shockable?
12) 4 '
T« Ifnosigns of return of GotoSor7
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No

spontaneous circulation
(ROSC).goto100r 11
* IfROSC,. goto
Post-Cardiac Arrest Care
* Consider appropriateness
of continued resuscitation




Trauma Cardiac Arrest @ TRAUMA SOCIET
Algorithm for Healthcare “? OF SOUTH AFRIC
Providers

CHENBHEDY

Ercaire Che soene s sals
I l L Do @ P o e PPE
Erimraardas e Lrke Sasoor
SCHATHERS &FEICA
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+  Urseponsies ? (hardal C-S5nine alignmant throughout]

+ ot Eraathing o Oy gaspang®

=  Pulze? (Havalable, use HEmeowsrd. ® no candias wall motion:
Cowcides mot staming resacita ton|

-

Call for aSSETanNcE S SO Do s
EFTE ot

Emergency Wo:

v

W | I a t | Simultanecusly prioritise the following actions wsing a rmw i -me ber EEHITIJ

N . .4

| .- Apply tourniquets. f direct pressore s required
-

Bind pelwis
Straig hten f stabilise kong bone fractures
- W0 acoess abawe the pelvis and pravide 20mlfkg

H- Haemorrhage Control

changes in
the trauma e e L

. _

Place an advanced airway (ETT J SGA]
Ventilate using posities prescoures sentilbation with

scenario? k e

i th - Conzider empiric bilateral chest decom pression
T- Tension Pneumathorax {Arterior axillary lires at the 5™ W0 space:
L | Finger thoracastomy preferred)
- e

Begin standard BLS and ACLS as per RCSA algorithm
Consider other reversible causes, including possible
medical causes

- Diagnose with Ultrasawend [if avadlable)
T-Tamponade ’ = Carmider thoracotomy or pericardial seinsdows

[Consider time rom anmess snd available skolls)

h (- = N»
ROSC? J
* - w
Follow post cardiac arrest algorithem
Comsider urgent swrgical imtersenticn
and sdministration of Tea

[ Consider termination of efforts J




Post
Resuscitation
Care

Goals

Optimize oxygenation and
ventilation

Maintain hemodynamic stability

Transport

Rapid transport to a facility
capable of advanced care

(A  AIRWAY MANAGEMENT

———

Open and maintain
Intubate f required
Use capnography when available

If required ventilate every 6 seconds
Target oxygen saturation of 92-88%
Target normocarbéa (CO, 3545 mmHg)
Apply protective lung ventiiation when appropriate

Suggested Initial Ventilation

Tidal Vol of 6 mivkg (Ideal weight)
PEEPof 2 5ScmH,O
Target pH of > 7.20

Maintain and monitor perfusion
. Initialty target SBP > 20 mmHg (MAP > 65 mmHg)

- Urine output
- Lactate levels

Advanced monitoring

- Monitor HR, BP, capillary refill

. Consider appropriate fluid administrasion

. Consider inotrope infusion

Search for contributory causes

Hypoxia -«

Hypovoiaemia -«
Hypo/hyperkalaemea -

Hydrogen lon imbalance (Acidosis) -

Tension pneumothorax
Tamponade

Thwombosis (coronary)
Thrombosis (pulmonary)
Toxins and drugs
Trauma

12 lead ECG (including right-sided ECG)
Coronary anglography If arrest of suspecied cardiac origin
Early reperfusion f indicated (espedially STEMI or LBEBB)

Continuous ECG monidtoring
Haemodynamic monitoring
Appropriate laboratory investigations

Inotrope Administration

Start Adrenaline at 0.05 pg/kg/min
and terate to effect

.

L Follow commands? (Pt unresponsive)

Use established cooling strategies and protocols;

or in the absence of a cooling protocol, aggressively target

normothermia (Avold temp > 36.5° C for > 24 hours)

Monitor glucose. electrolytes {especially K, Ca. Mg, Poy).
and Haemodynamic status

l RESPONSIVE

- Avoid hypoglycaemia

. Maintain blocd glucose at 8-10 mmol

- Treat selzures aggressively

. Consider EEG monitoring

. Consider brasn imaging

. Delay prognostication for at least
72 hours post normothermia




Team
Dynamics

* Importance of Teamwork

* Clear roles and
responsibilities.

* Closed-loop
communication.

Resuscitation Triangle Roles

.! Compressor

* Azgasses the patient

* Paerforms compressions
according to local protocols

* Rotates every 2 minutes or
earlier If fatigued

+ Brings and operates the
AEDfmonitor/defibrillator
and acts as the CPR Coach
if dasignated

« If amonitor Is present, places
it in position where it can
be seen by the Team Leader
{and most of the team]

+ Opens the ainsay
* Provides bag-mask
vantilation

* Insarts airway adjuncts
as appropriatet

The team owns the code. No team
member leaves the triangle except

to rotate compressors or to
protect his or her safety.

Positions for 6-Person High-Performance Teams*
p.\RWﬂ}.

<\MEg,

CEADER

*This is a suggested team formation. Roles may be adapted to local protocol.
tRoles and tasks are performed by advanced providers.

& 2020 American Heart Association

Leadership Roles

N reamioncer |

: + Every resuscitation
¢ team must have a
defined leader
= Assigns roles to team
members :
* Makes treatment decisionst :
+ Provides feedback to the
rest of the team as needed
= Assumes responsibility for
roles not defined

= An ALS provider role
+ Initiates W10 access
+ Administer medications

é Timer/Recorder

+ Records the time of inter-
wentions and medications
{and announces when
these are next due) ;

* Records the frequency and :
duration of interruptions in
compressions :

+ Communicates these to the :
Team Leader {and the rest  :
of the team)



Debriefing -
Review
performance
after the
event

* Why is this important?

e Learning from bad experiences

e How can we do it better?



When do we
terminate
Resuscitation
efforts?

ACLS Termination of Resuscitation

Arrest not witnessed
No bystander CPR
No return of spontaneous circulation (before transport)
No shock was delivered (before transport)

Voo

" If allcriteria are present, | " If any criteria are missing,
consider termination continue resuscitation
of resuscitation and transport

© 2020 American Heart Association

Let's consider:

Context within the prehospital setting



Beyond life extension- is it time e
for'Emergency Last Aid’ training?

Matthew Hooper'** and Marius Rehn*>®"



Call to Action

While resuscitation on a PowerPoint and in a book seems
easy — how do we improve this in our space?
What are the next steps — To do and do more

The clinical leadership will focus on aspects of the
resuscitation process while you are work.

Let's learn and grow together
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