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CHEST COMPRESSIONS: COMPRESSION RATE:

At least 2" (5 cm) and Between 100 and 120
not more than 2.4" (6 cm) compressions per minute

AHA 2015 GUIDELINES FOR CARDIOPULMONARY RESUSCITATION AND EMERGENCY CARDIOVASCULAR CARE



Start CPR
» Give oxygen
= Attach monitor/defibrillator

Yes

|

~
VE/pVT |

v
©) f Shoctk

CPR 2 min

= IW/IO access

v

Rhythm

@

No

|

Rhythm

No

shockable?

shockable?

CPR 2 min
= Epinephrine every 3-5 min
= Consider advanced airway.
capnography

!

Rhythm

No

shockable?

CPR 2 min
= Amiodarone or lidocaine
= Treatreversible causes

v

10
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Asystole/PEA /]
¥

N
Epinephrine
* ASAP

CPR 2 min
= IW/IO access
= Epinephrine every 3-5 min
= Consider advanced airway.
capnography

Rhythm
shockable?

No

b4

CPR 2 min
= Treatreversible causes

¥
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= If no signs of return of
spontaneous circulation

(ROSC). go to 10 or 11

= If ROSC. go to

Post—Cardiac Arrest Care
« Consider appropriateness
of continued resuscitation

b

y

. Goto5o0r7
e

-
J

= Push hard (at least 5 cm [2
inches]) and fast (100-120/min)
and allow complete chest recoil.

= Minimize interruptions in
compressions.

= Avoid excessive ventilation.

= Change compressor every
2 minutes, or sooner if fatigued.

= If no advanced airway, 30:2
compression-ventilation ratio.

= Quantitative wawveform
capnography
— IFPETCO, is low or decreasing.

reassess CPR quality.

Shock Energy for Defib ation

= Biphasic: Manufacturer
recommendation (eg. initial
dose of 120-200 J); it unknowrn,
use maximum available.
Second and subsequent doses
should be equivalent. and higher
doses may be considered.

« Moneophasic: 360 J

= Epinephrine IV/10 dose:
1 mg every 3-5 minutes

= Amiodarone IV/IO dose:
Firstdose: 300 mg bolus.
Second dose: 150 mg.
or
Lidocaine IV/10 dose:
Firstdose: 1-1.5 mg/kg.
Second dose: 0.5-0.75 mg/kg.

Advanced Airway

= Endotracheal intubation or su-
praglottic advanced airway

= Waveform capnography or cap-
nometry to confirm and monitor
ET tube placement

= Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continu-
ous chest compressions

Return of Spontaneocus
Circulation (ROSC)

= Pulseand blood pressure

= Abruptsustained increase in
PETCO, (typically =40 mm Hg)

- Spontaneous arterial pressure
waves with intra-arterial
monitoring

Reversible Causes

Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypo-fhyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis. pulmonary
Thrombosis, coronary




Start CPR

= Give oxygen

Attach monitor/defibrillator

Yes

@ VF!;VT )
¥
@' ,‘L Shock

CPR 2 min

VIO access

+

Rhythm

MNo

!

Rhythm

No

shockable?

r
& .
Asystole/PEA /]

v
=

v

Epinephrine
ASAP

CPR 2 min

VIO access
Epinephrine every 3-5 min
Consider advanced airway.

capnography

shockable?

CPR 2 min
» Epinephrine every 3-5 min
Consider advanced airway.
capnography

!

Rhythm No

shockable?

CPR 2 min
Amiodarone or lidocaine
= Treatreversible causes
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Rhythm
shockable?

No

hJ

11

CPR 2 min

= Treatreversible causes

v v

No Rhythm
shockable?

= Ifno signs of return of
spontaneous circulation
(ROSC). go to 10 or 11

If ROSC. go to
Post—Cardiac Arrest Care

Consider appropriateness

of continued resuscitation

k4

GotoS5Sor7

\ )

Push hard (at least S cm [2
inches])and fast (100-120/min)
and allow complete chestrecoil.
Minimize interruptions in
compressions.
Avoid excessive ventilation.
Change compressor every
2 minutes, or sooner it fatigued.
IT no advanced airway. 30:2
compression-ventilation ratio.
Quantitative wawveform
capnography
— ITPETCO, is low or decreasing.
reassess CPR quality.

tion

Shock Energy for Defib

= Biphasic: ManuTacturer
recommendation (eg. initial
dose of 120-200 J); iT unknown,
use maximum available.

Second and subsequent doses
should be equivalent. and higher
doses may be considered.
Monophasic: 360 4

Epinephrine IV/I1O dose:

1 mg every 3-5 minutes
Amiodarone IV/1O dose:
First dose: 300 mg bolus.
Second dose: 150 mg.

or

Lidocaine IV/10O dose:
Firstdose: 1-1.5 ma/skg.
Second dose: 0.5-0.75 mg/lkg.

Advanced Airway

Endotracheal intubation or su-
praglottic advanced airway

= Waveform capnography or cap-
nometry to confirm and monitor
ET tube placement

Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continu-
ous chest compressions

Return of Spontaneous

Circulation (ROSC)

= Pulse and blood pressure

= Abruptsustained increase in
PETCO, (typically =40 mm Hg)

- Spontaneous arterial pressure
wawves with intra-arterial
monitoring

Reversible Causes

Hypowvolemia

Hypoxia

Hydrogen ion (acidosis)
Hypo-fhyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis. pulmonary
Thrombosis, coronary




Adult Cardiac Arrest Algorithm —2015 Update

Start CPR

= Give oxygen
= Attach monitor/defibrillator

Yes

Shock

¥
CPR 2 min

= |WV/1O access

v

Rhythm

Rhythm
shockable?

!

No

shockable?

CPR 2 min
= Epinephrine every 3-5 min
= Consider advanced airway,
capnhography

v

Rhythm

No

10

) v
( Asystole/PEA

v

CPR 2 min
IV/10 access
Epinephrine every 3-5 min
Consider advanced airway,
capnography

shockable?
Yes
Shock
8

v

CPR 2 min
= Amiodarone
= Treat reversible causes
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v v

11 v

Rhythm
shockable?

CPR 2 min

= Treat reversible causes

v

Rhythm
shockable?

Yes

4

If no signs of return of
spontaneous circulation

| Go to 5 or 7

(ROSC), go to 10 or 11

If ROSC, go to

Post—Cardiac Arrest Care

= Push hard (at least 2 inches
[5 em]) and fast (100-120/min)
and allow complete chest recoil.
= Minimize interruptions in
compressions.
= Awvoid excessive ventilation.
= Rotate compressor every
2 minutes, or sooner if fatigued.
= If no advanced airway,
30:2 compression-ventilation
ratio.
= Quantitative waveform
capnography
— If PETCO, =10 mm Hg, attempt
to improve CPR quality.
= |Intra-arterial pressure
— If relaxation phase (dia-
stolic) pressure =20 mm Hg,
attempt to improve CPR
quality.

Shock Energy for Defibrillation

= Biphasic: Manufacturer
recommendation (eqg, initial
dose of 120-200 J); if unknown,
use maximum available.
Second and subsequent doses
should be equivalent, and higher
doses may be considered.

= Monophasic: 360 J

Drug Therapy

= Epinephrine IV/10 dose:
1 Mg every 3-5 minutes

= Amiodarone IV/1O dose: First
dose: 300 mg bolus. Second
dose: 150 mg.

Advanced Airway

= Endotracheal intubation or
supraglottic advanced airway

= Waveform capnography or
capnometry to confirm and
monitor ET tube placement

= Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continuous
chest compressions

Return of Spontanecus
Circulation (ROSC)

= Pulse and blood pressure

= Abrupt sustained increase in
PETCO, (typically =40 mm Hg)

= Spontaneocus arterial pressure
waves with intra-arterial
monitoring

Reversible Causes

Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary




CPR Quality

e Pushhard (atleast5cm[2
inches]) and fast (100-120/min)
and allow complete chestrecoil.

e Minimize interruptionsin
compressions.

e Avoid excessive ventilation.

e Change compressor every
2 minutes, or sooner if fatigued.

e |[fno advanced airway, 30:2
compression-ventilation ratio.

e Quantitative waveform
capnography
— If PETCO, is low or decreasing,

reassess CPR quality.




Shock Energy for Defibrillation

* Biphasic: Manufacturer
recommendation (eg, initial
dose of 120-200 J); if unknown,
use maximumavailable.

Second and subsequent doses
should be equivalent, and higher
doses may be considered.

* Monophasic: 360 J



Drug Therapy

e Epinephrine IV/IO dose:
1 mg every 3-5 minutes

* Amiodarone IV/IO dose:
Firstdose: 300 mg bolus.
Second dose: 150 mg.
or
Lidocaine IV/IO dose:
Firstdose: 1-1.5 mg/kg.
Second dose: 0.5-0.75 mg/kg.




Advanced Airway

* Endotracheal intubation or su-
praglottic advanced airway

* Waveform capnography or cap-
nometry to confirm and monitor
ET tube placement

* Onceadvancedairway inplace,
give 1 breath every 6 seconds
(10 breaths/min) with continu-
ous chest compressions




Return of Spontaneous

Circulation (ROSC)

* Pulse andblood pressure

* Abruptsustainedincreasein
PETCO, (typically 240 mm Hg)

* Spontaneous arterial pressure
waves with intra-arterial
monitoring




Reversible Causes

Hypovolemia

Hypoxia

Hydrogenion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary




Figure b. Opioid-Associated Emergency for Lay Responders Algorithm.

Suspected opioid poisoning
Check for responsiveness.
Shout for nearby help.
Activate the emergency response system.
* Getnaloxone and an AED if available.

!

2

Yes Q Is the \ No
person breathing

\ normally? /

Prevent deterioration ' Start CPR*
» Tap and shout. * Give naloxone.
» Reposition. * Use an AED.
= Consider naloxone. + Resume CPR until EMS arrives.
= Continue to observe until L
EMS arrives.
< l 4
4) .

Ongoing assessment of
responsiveness and breathing

Goto 1.

*For adult and adolescent victims, responders should perform compressions and rescue breaths for
opioid-associated emergencies if they are trained and perform Hands-Only CPR if not trained to perform
rescue breaths. Forinfants and children, CPR should include compressions with rescue breaths.

@ 2020 American Heart Association



Figure 6. Opioid-Associated Emergency for Healthcare Providers Algorithm.

Q.

Suspected opioid poisoning
Check for responsiveness.
Shout for nearby help.
Activate the emergency response system.
Get naloxone and an AED if available.

l

S

2
Yes Is the No
person breathing
\ normally? /
¥
3 (r
Prevent deterioration ' B
* Tap and shout. N person have a pulse? \ N°
* Openthe airway and reposition. (Assess for <10
+ Consider naloxone. seconds.)
* Transportto the hospital.
h oy
Ongoing assessment of Support ventilation ' Start CPR
responsiveness and breathing + Open the airway and » Use an AED.
Goto1. reposition. » Consider naloxone.
L J  Provide rescue breathing or * Referto the BLS/Cardiac
a bag-mask device. Arrestalgorithm.
* Give naloxone. k
< o

@ 2020 American Heart Association



T Algorithnm — 20195 Updadate

1
Start CPR
e Give oxygen
e Attach monitor/defibrillator
shockable? / v
( Asystole/PEA )
ek
\ No
S
/
yck
10 v
CPR 2 min
3-5 min e |V/IO access
airway, e Epinephrine every 3-5 min
e Consider advanced airway,
capnography
3

¢ Push hard (at least 2 inches
[5 em]) and fast (100-120/min)
and allow complete chest recoil.
¢ Minimize interruptions in
compressions.
= Avoid excessive ventilation.
* Rotate compressor every
2 minutes, or sooner if fatigued.
e [If no advanced airway,
30:2 compression-ventilation
ratio.
e Quantitative waveform
capnography
— If PETCO, <10 mm Hg, attempt
to improve CPR quality.
e |ntra-arterial pressure
— If relaxation phase (dia-
stolic) pressure <20 mm Hg,
attempt to improve CPR
quality.

Shock Energy for Defibrillation

= Biphasic: Manufacturer
recommendation (eg, initial
dose of 120-200 J); if unknown,
use maximum available.
Second and subsequent doses
should be equivalent, and higher
doses may be considered.

e Monophasic: 360 J

Drug Therapy

e Epinephrine IV/10 dose:
1 mg every 3-5 minutes

* Amiodarone IV/IO dose: First
dose: 300 mg bolus. Second
dose: 150 mg.

Advanced Airway

* Endotracheal intubation or
supraglottic advanced alrway

o YAT! . . s P




lo

10

CPR 2 min
e [V/IO access
e Epinephrine every 3-5 min
e Consider advanced airway,
capnography

N <s Flhythm N\ Yes

hockable?/

11

CPR 2 min

* Treat reversible causes

No Rhythm > Yes
shockable?/

Y Y

e |If no signs of return of CGO to 5 or 7]
spontaneous circulation
(ROSC), go to 10 or 11

e |If ROSC, go to
Post—Cardiac Arrest Care

o

12

Lrug erapy

¢ Epinephrine IV/10 dose:
1 mg every 3-5 minutes

¢ Amiodarone IV/IO dose: First
dose: 300 mg bolus. Second
dose: 150 mg.

Advanced Airway

e Endotracheal intubation or
supraglottic advanced airway

e \Waveform capnography or
capnometry to confirm and
monitor ET tube placement

¢ Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continuous
chest compressions

Return of Spontaneous
Circulation (ROSC)

¢ Pulse and blood pressure

* Abrupt sustained increase in
PETCO, (typically =240 mm Hg)

e Spontaneous arterial pressure
waves with intra-arterial
monitoring

Reversible Causes

Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary




R Sequence of Events-BCLS

¢ Airway open
¢ Breathing

Mouth to mask
Bag-valve-device (BVD / mask)

¢ Circulation — chest compressions

May do open chest compression in

trauma patients or after post-op cardiac
surgery



*ACLS

¢ Primary survey
Early defibrillation (ABCD)
Use of automatic external defibrillator
(AED)

¢ Secondary survey

Advanced skills
Differential diagnosis



Sequence of Events-ACLS

¢ Defibrillation
¢ Airway management

Intubation
Manual ventilation

¢ 1V access



Figure 7-9 Anteroposterior paddle placement. (Redrawn from Sheehy, S. B. [1990]. Mosby's manual of emergency care [p. 77). St. Louis:
Mosby.)

Copyright © 2001 by W. B. Saunders Company









2010 Errteea q Resuscitation Council (UK)

Guidelines

AED Unresponsive ?

v

algorithm »L Call for help W

Open airway |
Not breathing normally

Send or go for AED
| Call 999

v

CPR 30:2
Until AED is attached

»< assesses
~._ rhythm -~

-
~ -
~
~ ~
~ -
"

Shock X No Shock
advised b 1 advised

v
( " \ @ . \
Immediately resume Immediately resume

CPR 30:2 CPR 30:2
for 2 min | for 2 min

\
. /

e Y
Continue until the victim starts
to wake up, i.e. moves, opens <J
eyes and breathes normally

5th Floor, Tavistock House North, Tavistock Square, London WC1H 9HR October 2010

Telephone (020) 7388-4678 « Fax (020) 7383-0773 » Email enquiries @resus.org.uk
www.resus.org.uk « Registered Charity No. 286360




R Critical Thinking Challenge

¢ Why is intubation recommended before IV
insertion?

¢ What site is recommended for IV access
and why?

¢ What fluid is administered through the IV
line?

¢ What is the procedure for drug
administration through the ET tube, and
what drugs can be given?



*ACLS: 1V Access

¢ Large bore IVs
¢ Biggest veins
¢ May insert central line



*ACLS: Drugs

¢ Use of ET tube if needed: ALE
Atropine
Lidocaine
Epinephrine
Vasopressin
Naloxan



*

ACLS: External pacing

¢ Methods
¢ Safety
¢ When is it used?



j
|
i
-

il
.
Figure 7-13 Application of electrodes for transcutaneous pacing. Electrodes are placed

anteriorly and posteriorly. (From Crockett, P, & McHugh, L. G. [1988]. Noninvasive pacing:
What you should know [p. 19]. Redmond, WA: Physio-Control.)

Copyright © 2001 by W. B. Saunders Company



R V-LEAD Drugs

Know indications, doses, and administration

¢ Vasopressin—ventricular
fibrillation/pulseless vartricular tachycardia

¢ Lidocaine--ventricular dysrhythmias

¢ Epinephrine- ventricular
fibrillation/pulseless ventricular
tachycardia; asystole; PEA

¢ Atropine-bradycardia; asystole; PEA
¢ Dopamine-hypotension



Fluids

¢ Normal saline



R ACLS Summary

¢ Treat patient, not monitor
¢ CPR throughout
¢ Early defibrillation essential

¢ Use ET tube as needed for medication
administration

¢ Provide treatment according to
algorithms



*

Dysrhythmia Management

¢ Algorithms
¢ Early Defibrillation

Public access defibrillation encouraged
AED used in field

AED may be used during in-hospital
codes



*Ventricu lar Fibrillation/

Pulseless Ventricular

Tachycardia
¢ ABCD
¢ Shock, shock, shock
# 360, 360, 360 joules or 200 j. biphasic
¢ Intubate
¢ Epinephrine or vasopressin

¢ Defibrillate



Wentricular Fibrillation /
Pulseless Ventricular
Tachycardia

¢ Drug-Shock Continues

Epinephrine repeated as needed
Consider other drugs

¢ Amiodarone

¢Lidocaine

+Mg sulfate

¢Procainamide

¢Sodium bicarbonate



*”Please Shock, Shock, Shock,
EVerybody Shock, And Let’s

Make Patients Better”
¢ Everybody -

¢ Please - Precordial Vasopressin

Thump ¢ And - Amiodarone
¢ Shock - 360] ¢ Let’s - Lidocaine
¢ Shock - 360] ¢ Make - Magnesium
¢ Shock - 360] sulfate
¢ Everybody - ¢ Patients -

Epinephrine Procainamide

¢ Better - Bicarbonate



* Symptomatic Tachycardia
(including VT)

¢ ABCD

¢ Airway, oxygen, IV access
¢ Sedation
¢ Cardioversion



K Pulseless Electrical Activity

¢ Rhythm without pulse ABCD
¢ Airway, oxygen, intubate, IV access
¢ Treat cause

¢ Epinephrine and atropine

¢ “THINK PEA - problem,
epinephrine, atropine”



R Asystole

¢ ABCD
¢ Airway, oxygen, intubate, IV access
¢ Confirm in two leads

¢ Treat cause: hypoxia, hypo/hyperkalemia,
acidosis, overdose, hypothermia

¢ Transcutaneous pacemaker
¢ Epinephrine
¢ Atropine



x

“Asystole.... Check me in

another lead and let’s have
another cup of TEA.”

¢T Transcutaneous Pacing (TCP)
¢E Epinephrine
¢ A Atropine



Symptomatic Bradycardia

¢ ABCD
¢ Airway, oxygen, IV access
¢ Atropine

¢ Transcutaneous pacing
May need sedation/analgesia

¢ Dopamine
¢ Epinephrine
¢ NO LIDOCAINE



¥ “All Patients Deserve
Empathy”

¢ All Atropine

¢ Patients Pacing

¢ Deserve Dopamine

¢ Empathy Epinephrine

¢ For increasing severe bradycardia



R Defibrillation

¢ Paddles traditionally used to deliver
current

¢ Newer models allow “hands-off”
defibrillation

Multipurpose pads serve as electrodes,
defibrillator pads, and pacing pads



Defibrillation

¢ Automatic external defibrillation
¢ What are its advantages?



R Defibrillation

¢ Electrical current

¢ 3* 360 joules or 200 j biphasic

¢ Completely depolarize the heart

¢ Allow for the resumption of rhythm



*

Cardioversion

¢ Electrical current
¢ Lower joules (e.g., 50)

¢ Synchronized delivery on R-wave
(prevents “shock on T"”)

¢ Disrupts ectopic foci



3 %] Vulnerable period

Figure 7-10 Vulnerable period during the cardiac cycle. If a countershock is delivered during this time, it may result in ventricular
fibrilation, (From Crockett, P. J., Droppert, B. M., Higgins, S. E. (1991). Defibrillation: What you should know [3rd ed ] [p. 4]. Redmond,

WA: Physio-Control.)

Copyright © 2001 by W. B. Saunders Company



X Defibrillation vs.
Cardioversion

¢ No pulse-defibrillation

¢ Fast pulse with symptoms-
cardiovertsion (can also do overdrive

pacing)



R Methods for Countershock

¢ External paddles (traditional)

¢ External “hands-off” defibrillation
with multipurpose pads (ECG, pace, defib)

¢ Paddle/pad placement

Transverse/anterior
Anterior-posterior

¢ When is this recommended?



x

Methods for Countershock

¢ Internal paddles

“Spoons”

¢ Cardiac surgery
¢+ Open-chest CPR

Lower joules



x*

Methods for Countershock

¢ Automatic implantable cardioverter-
defibrillator
Recognizes ectopy
Delivers countershocks
Prevents episodes of sudden death



X Procedure for
Defibrillation

¢ Paddle or defibrillation pad placement

¢ Good contact with skin (protect from burns)
Conductive medium with paddles

¢ Charge defibrillator to desired setting
¢ “All clear”

¢ Adequate pressure with paddles

¢ Shock

¢ Check rhythm and pulse



*

Transcutaneous Pacemaker

¢ Symptomatic bradycardia and asystole

¢ External pads/anterior-posterior placement
¢ Demand mode

¢ Adjust mAs to cause pacing

¢ Assess rhythm for proper functioning

¢ Sedation and analgesia as needed



Figure 7-14 Electrical capture of transcutaneous pacemaker. Note the pacemaker spikes followed by a wide QRS complex and a tall T

Copyright € 2001 by W, B. Saunders Company




*

Critical Thinking Challenge

¢ How is defibrillation different for
patients who have:

AN implantable cardioverter
defibrillator?

A permanent pacemaker?



/¥

Overview of Medications



R Epinephrine

¢ Sympathomimetic

¢ Ventricular fibrillation, pulseless
ventricular tachycardia, asystole, PEA

¢1 mg. IV push every 3 to 5 minutes
¢ Can be given via ET tube
¢ Infusion if needed



*

Vasopressin

¢ Non-adrenergic vasopressor
¢ Intense vasoconstriction at high doses
¢ May be as effective as epinephrine

¢ One-time dose of 40 units IV for
ventricular fibrillation

¢ Usefulness in PEA and asystole being
evaluated



R Atropine

¢ Anticholinergic

¢ Symptomatic bradycardia
0.5 mg every 3 to 5 min IV push
Maximum of 0.03 to 0.04 mg/kg



R Atropine

¢ Asystole
Start with 1 mg. IV push

Repeat every 3 to 5 minutes to
maximum dose of 0.04 mg/kg

¢ Can be given via ET tube; 2-3 mg in
10 ml normal saline

¢ External pacer on standby



*

Lidocaine

¢ Ventricular ectopy

¢ Bolus 1 to 1.5 mg/kg; additional bolus
0.5 to 0.75 mg/kg every 5 to 10 min up

to 3 mg/kg

¢ Follow with infusion at 2 to 4 mg/min

(250 mL 5% dextrose in water with 1
Gm)

Concentration —1 mg/min = 15 ml/hour
¢ Assess for lidocaine toxicity



*

Amiodarone

¢ Unique drug; prolongs action potential
and slows sinus rate

¢ Used for ventricular fibrillation and
ventricular tachycardia refractory to
treatment

¢ May also be given for atrial fibrillation
or flutter

¢ IV push; follow with infusion if
needed



*

Adenosine

¢ Miscellaneous antidysrhythmic agent
¢ Slows conduction through AV node

¢ Primary use for paroxysmal
supraventricular tachycardia

¢ IV push; rapid; through port nearest
insertion site of IV

¢ Half-life 10 seconds; duration 1 to 2 minutes



*

Verapamil

¢ Calcium-channel blocker
¢ Decreases fast rates
& Treat PSVT

¢ Contraindicated in PSVT if patient has
Wolff Parkinson White syndrome

¢ 1V bolus



Diltiazem (Cardizem)

¢ Calcium channel blocker

¢ Useful in PSVT, especially associated
with atrial fibrillation or flutter

¢ IV bolus followed by infusion



*

Magnesium

¢ Refractory ventricular fibrillation

¢ Torsades de pointes (type of
ventricular tachycardia)

¢ Known deficiency

¢ IV bolus followed by infusion titrated
by magnesium levels



T
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Figure 7-15 Torsades de pointes. The QRS complex seems to spiral around the isoelectric line. (From Paul, S., & Hebra, J. D.
[1998]. The nurse's guide to cardiac rhythm interpretation: Implications for patient care Philadelphia: W. B. Saunders.)

Copyright © 2001 by W. B. Saunders Company




Sodium Bicarbonate

¢ According to ABGs
¢ Rarely given



x Dopamine

¢ Vasoactive (vasoconstrictor) to
increase blood pressure

¢ Continuous drip
¢ 1 to 20 mcg/kg/min (learn calculations)



X Dopamine

¢ Effects are dose-related

Lower doses may increase renal perfusion
(not supported by recent studies)

Moderate doses = cardiac doses
Higher doses = vasopressor doses

¢ Consider need for fluids versus
dopamine



Norepinephrine

¢ Vasopressor

¢ Continuous infusion of 0.5 to 30
mcg/min

¢ Very potent



Calcium Chloride

¢ Underlying problem
Hypocalcemia
Hyperkalemia
Calcium blocker toxicity

¢ IV push



Morphine Sulfate

¢ Ischemic chest pain
¢ Pulmonary edema

Increases venous capacitance



Problems

¢ Tension pneumothorax
¢ Cardiac tamponade



TENSION PNEUMOTHORAX

Inspiration . Expiration

Figure 7-16 Tension pneumothorax. (From Alspach, J. G. [Ed.] [1992]. AACN instruclor's resource manual for the AACN core
curriculum for critical care nursing [Transparency 168). Philadelphia: W. B. Saunders.)

Copyright © 2001 by W. B. Saunders Company




Adult Bradycardia With a Pulse Algorithm

Assess appropriateness for clinical condition.
Heart rate typically <50/min if bradyarrhythmia.

2 '

Identify and treat underlying cause

Maintain patent airway; assist breathing as necessary

Oxygen (if hypoxemic)

Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
IV access

12-Lead ECG if available; don’t delay therapy

\4

Persistent
bradyarrhythmia causing:

3

4
. No
Monitor and observe <=

Hypotension?

Acutely altered mental status?
Signs of shock?

Ischemic chest discomfort?
Acute heart failure?

5 l Yes
— ~ Doses/Details

Atropine a
) ) . Atropine IV dose:
If atropine ineffective: First dose: 0.5 mg bolus.
e Transcutaneous pacing Repeat every 3-5 minutes.
_or ) Maximum: 3 mg.
e Dopamine infusion i} ] ]
a Dopamine IV infusion:
e Epinephrine infusion Usual infusion rate is
L — 2-20 mcg/kg per minute.
Titrate to patient response;
6 taper slowly.
Consider: Epinephrine IV infusion:
- E itati 2-10 mcg per minute
Xpert consultation infusion. Titrate to patient
e Transvenous pacing
. . response.
© 2015 American Heart Association




Adult Bradycardia With a Pulse Algorithm

Assess appropriateness for clinical condition.
Heart rate typically <50/min if bradyarrhythmia.

z l

C N\

Identify and treat underlying cause

e Maintain patent airway; assist breathing as necessary
e Oxygen (if hypoxemic)
e Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
e |V access
\- 12-Lead ECG if available; don’t delay therapy

.

Persistent
bradyarrhythmia causing:

4

Hypotension?

Acutely altered mental status?
Signs of shock?

Ischemic chest discomfort?
Acute heart failure?

4
[Monitor and observe]




iation

/

~ o

| Yes

Atropine

If atropine ineffective:

¢ [ranscutaneous pacing

or

e Dopamine infusion
or

e Epinephrine infusion

4

l

~

Q

Consider:

e Expert consultation
* [ransvenous pacing

Doses/Details

Atropine IV dose:

First dose: 0.5 mg bolus.
Repeat every 3-5 minutes.
Maximum: 3 mg.

Dopamine IV infusion:
Usual infusion rate is
2-20 mcg/kg per minute.
Titrate to patient response;
taper slowly.

Epinephrine IV infusion:
2-10 mcg per minute
infusion. Titrate to patient
response.




Adult Tachycardia With a Pulse Algorithm

1
Assess appropriateness for clinical condition. Doses/Details
Heart rate typically =150/min if tachyarrhythmia. Synchronized cardioversion:

Initial recommended doses:
e Narrow regular: 50-100 J

2 e Narrow irregular: 120-200 J

' . . R biphasic or 200 J monophasic

Identify and treat underlying cause * Wide regular: 100 J

| * Maintain patent airway; assist breathing as necessary ¢ Wide irregular: defibrillation

| » Oxygen (if hypoxemic) dose (not synchronized)

e Cardiac monitor to identify rhythm; monitor blood

. Adenosine IV dose:
pressure and oximetry

First dose: 6 mg rapid IV push;
follow with NS flush.
Second dose: 12 mg if required.

Y Antiarrhythmic Infusions for
Persistent 4 Stable Wide-QRS Tachycardia
tachyarrhythmia causing: (" | Procainamide IV dose:

Synchronized cardioversion

e Hypotension? Y ; ) 20-50 mg/min until arrhythmia

e Acutely altered mental status? S , * Consider sedation suppressed, hypotension ensues,

* Signs of shock? * If regular narrow complex, QRS duration increases >50%, or

¢ |schemic chest discomfort? < consider adenosine ) maximum dose 17 mg/kg given.

¢ Acute heart failure? Maintenance infusion: 1-4 mg/min.
6 Avoid if prolonged QT or CHE
7 - :

No . Amiodarone IV dose:
v ¢ !V access and 12-lead ECG First dose: 150 mg over 10 minutes.
if available

Repeat as needed if VT recurs.
Follow by maintenance infusion of
1 mg/min for first 6 hours.

5
Wide QRS? Yes * Consider adenosine only if
20.12 second regular and monomorphic
e Consider antiarrhythmic infusion
» Consider expert consultation Sotalol IV dose:
No _/ | 100 mg (1.5 mg/kg) over 5 minutes.
7 v Avoid if prolonged QT.
- Y
e |V access and 12-lead ECG if available
¢ \agal maneuvers
¢ Adenosine (if regular)
¢ [(-Blocker or calcium channel blocker
* Consider expert consultation
A v © 2015 American Heart Association




Adult Tachycardia With a Pulse Algorithm

1

Assess appropriateness for clinical condition.
Heart rate typically =150/min if tachyarrhythmia.

l .

2
- - -
Identify and treat underlying cause

e Maintain patent airway; assist breathing as necessary

e Oxygen (if hypoxemic)
e Cardiac monitor to identify rhythm; monitor blood

pressure and oximetry
& g
Persistent 4
tachyarrhythmia causing:
Hypotension? Yes
-

Acutely altered mental status?

Signs of shock?
Ischemic chest discomfort?

Acute heart failure?

__Ho o IV



Persistent
tachyarrhythmia causing:

¢ Hypotension?
¢ Acutely altered mental status?
¢ Signs of shock?

¢ |schemic chest discomfort?
¢ Acute heart failure?

lua

Yes

5
Wide QRS? \
>0.12 second /

No

7

¢ |\ access and 12-lead ECG if available
e \agal maneuvers

¢ Adenosine (if regular)

e [-Blocker or calcium channel blocker

- A

Synchronized cardioversion

* Consider sedation

e If regular narrow complex,
consider adenosine

N

6
-
¢ |\ access and 12-lead ECG
if available
¢ Consider adenosine only if
regular and monomorphic
¢ Consider antiarrhythmic infusion

e Consider expert consultation

A 4

¢ Consider expert consultation

A

4

© 2015 American Heart Association



Doses/Details

Synchronized cardioversion:

Initial recommended doses:

e PNarrow regular: 50-100 J

e PMNarrow irregular: 120-200 J
biphasic or 200 J monophasic

e Wide regular: 100 J

e Wide irregular: defibrillation
dose (not synchronized)

Adenosine IV dose:

First dose: 6 mg rapid IV push;
follow with NS flush.

Second dose: 12 mg if required.

Antiarrhythmic Infusions for
Stable Wide-QRS Tachycardia

Procainamide IV dose:

20-50 mg/min until arrhythmia
suppressed, hypotension ensues,
QRS duration increases =>50%%6, or
maximum dose 17 mg/kg given.
Maintenance infusion: 1-4 mg/min.
Avoid if prolonged QT or CHK

Amiodarone IV dose:

First dose: 150 mg over 10 minutes.
Repeat as needed if VT recurs.
Follow by maintenance infusion of

1T mg/min for first 6 hours.

Sotalol IV dose:
100 mg (1.5 mg/kg) over 5 minutes.
Avoid if prolonged QT.




R Critical Thinking Challenge

¢ Why do tension pneumothorax and
cardiac tamponade sometimes occur
during resuscitation efforts?

¢ How are the problems diagnosed and
treated?

¢ If they occur, how outcomes of efforts
be affected?



Supporting the Family

¢ Should they be present during a code?
¢ Visitation after a code

¢ Support from pastoral care/nursing
staff



Supporting Other Patients

¢ Get them away from the situation
¢ Talk with them
¢ Assess their feelings



Ethical Issues

¢ Code versus no code versus slow code
¢ Withdrawal of life support after a code
¢ Organ donation



*

Documentation of Events

¢ Who should record the informaion?

¢ What information must be recorded
and documented on the code record?

¢ What should be documented on the
chart about events before the code?



BLS Healthcare Provider

Pediatric Cardiac Arrest Algorithm for the Single Rescuer—2015 Update

C Verify scene safety. )

l

Victim is unresponsive.
Shout for nearby help.

Activate emergency response system

via mobile device (if appropriate).

ﬁ !

Activate emergency Normal

response system breathing, Look for no breathing
(if not already done). has pulse or only gasping and check
Return to victim — pulse (simultaneously).
and monitor until Is pulse definitely felt
emergency within 10 seconds?

responders arrive.

No breathing
or only gasping,
no pulse

Witnessed sudden

No normal

breathing,
has pulse

-

Yes

p

Provide rescue breathing:

1 breath every 3-5 seconds, or

about 12-20 breaths/min.

* Add compressions if pulse
remains =60/min with signs
of poor perfusion.

= Activate emergency response
system (if not already done)
after 2 minutes.

= Continue rescue breathing;
check pulse about every
2 minutes. If no pulse, begin
CPR (go to “CPR” box).

collapse?

v

CPR
1 rescuer: Begin cycles of
30 compressions and 2 breaths.

Use AED as soon as it is available.

(Use 15:2 ratio if second rescuer arrives.)J

1.

g

Activate emergency response
system (if not already done),
and retrieve AED/defibrillator.

_/

After about 2 minutes, if still alone, activate
emergency response system and retrieve AED

(if not already done).

\

AED analyzes rhythm.

Shockable rhythm?

Yes,
shockable

nonshockable

Give 1 shock. Resume CPR
immediately for about 2 minutes
(until prompted by AED to allow

Resume CPR immediately for
about 2 minutes (until prompted
by AED to allow rhythm check).

rhythm check). Continue until ALS providers take

Continue until ALS providers take
over or victim starts to move.

over or victim starts to move.

@ 2015 American Heart Association



BLS Healthcare Provider
Pediatric Cardiac Arrest Algorithm for 2 or More Rescuers —2015 Update

C Verify scene safety. )

!

Victim is unresponsive.
Shout for nearby help.
First rescuer remains with victim.
Second rescuer activates emergency
response system and retrieves AED
and emergency equipment.

!

Normal No normal
breathing, Look for no breathing breathing,
has pulse or only gasping and check has pulse

Monitor until W
emergency
responders arrive.)

pulse (simultaneously).
Is pulse definitely felt
within 10 seconds?

No breathing
or only gasping,
no pulse

w

CPR
First rescuer begins CPR with
30:2 ratio (compressions to breaths).
When second rescuer returns, use
15:2 ratio (compressions to breaths).
Use AED as soon as it is available.

\ 4

AED analyzes rhythm.

Provide rescue breathing:

1 breath every 3-5 seconds, or

about 12-20 breaths/min.

e Add compressions if pulse
remains <60/min with signs
of poor perfusion.

e Activate emergency response
system (if not already done)
after 2 minutes.

e Continue rescue breathing;
check pulse about every
2 minutes. If no pulse, begin
CPR (go to “CPR” box).

Shockable rhythm?
Yes, No,

shockable nonshockable

Continue until ALS providers take
over or victim starts to move.

Give 1 shock. Resume CPR
immediately for about 2 minutes
(until prompted by AED to allow

Resume CPR immediately for
about 2 minutes (until prompted
by AED to allow rhythm check).

rhythm check). Continue until ALS providers take

over or victim starts to move.

© 2015 American Heart Association




Pediatric Cardiac Arrest Algorithm —2015 Update

1

Start CPR
Give oxygen
e Attach monitor/defibrillator

Yes

h 2

C

VF/pVT

a

v

™
’; ——

C

CPR 2 min

e 10/1V access

)

!

Y

Rhythm

shockable?

* Yes

s 7 S
L 2

v

Rhythm
shockable?

CPR 2 min
= Epinephrine every 3-5 min
= Consider advanced airway

v

Rhythm

shockable?

CPR 2 min
= Amiodarone or lidocaine
= Treat reversible causes

© 2015 American
Heart Association

1=

N

r

v

Asystole/PEA

10
h 4

CPR 2 min
e 10O/1V access
= Epinephrine every 3-5 min
= Consider advanced airway

+

Rhythm
Vshockable?r

Yes

11 A 4
CPR 2 min

e Treat reversible causes

v

Rhythm
shockable?

Yes

N

& A 4

Asystole/PEA — 10 or 11
Organized rhythm — check pulse

Pulse present (ROSC) —
post—cardiac arrest care

CPR Quality

e Push hard (=5 of anteroposterior
diameter of chest) and fast
(100-120/min) and allow complete
chest recoil.

* Minimize interruptions in

compressions.

Avoid excessive ventilation.

Rotate compressor every

2 minutes, or sooner if fatigued.

= If no advanced airway,

15:2 compression-ventilation ratio.

Shock Energy for Defibrillation

First shock 2 J/kg, second shock
4 J/kg, subsequent shocks =4 J/kg,
maximum 10 J/kg or adulilt dose

Drug Therapy

e Epinephrine 10/1V dose:
0.01 mg/kg (0.1 mlL/kg of
1:10 O00 concentration). Repeat
every 3-5 minutes.
If no 10/1V access, may give
endotracheal dose: 0.1 mg/kg
(0.1 ml/kg of 1:1000
concentration).

= Amiodarone 10/1V dose:
S5 mg/kg bolus during cardiac
arrest. May repeat up to 2 times
for refractory VF/pulseless VT.

e Lidocaine 10/1V dose:
Initial: 1 mg/kg loading dose.
Maintenance: 20-50 mcg/kg per
minute infusion (repeat bolus dose
if infusion initiated =15 minutes
after initial bolus therapy).

Advanced Airway

* Endotracheal intubation or
supraglottic advanced airway

e Waveform capnography or
capnometry to confirm and
monitor ET tube placement

e Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continuous
chest compressions

Return of Spontaneocus
Circulation (ROSC)

e Pulse and blood pressure

e Spontaneous arterial pressure
waves with intra-arterial
monitoring

Reversible Causes

Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypoglycemia
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary

P00 000000



Neonatal

Resuscitation Algorithm —2015 Update

Antenatal counseling
Team briefing and equipment check

; v ,
L Birth j
v

Term gestation?
Good tone?
Breathing or crying?

n |

Warm and maintain normal temperature,
position airway, clear secretions if
R — needed, dry, stimulate

v

Apnea or gasping?

Yes

{ minute

Infant stays with mother for routine
care: warm and maintain normal
temperature, position airway, clear
secretions if needed, dry.
Ongoing evaluation

Labored breathing or

HR below 100/min?

Yes
v

PPV
SpoO, monitor
Consider ECG monitor

Y
HR below 100/min?

persistent cyanosis?

- |

Position and clear airway
Spo, monitor
Supplementary O, as needed
Consider CPAP

r Postresuscitation care

vee |

Check chest movement
Ventilation corrective steps if needed
ETT or laryngeal mask if needed

¥

HR below 60/min?

Yes ¢

Intubate if not already done
Chest compressions
Coordinate with PPV

10026 O,
ECG monitor
Consider emergency UVC

¥

HR below 60/mMin?

)

IV epinephrine
If HR persistently below 60/min
Consider hypovolemia
Consider pneumothorax

Team debriefing

Targeted Preductal Spo,
After Birth

1 min B60%2%6-65%0
2 min 6526-70%0
3 min 7O0%-75%0
4 min 7T5%2%6-80%0
5 min 80%2%6-85%0
10 min 8596-95%2%6

@ 2015 American Heart Association



Acute Coronary Syndromes Algorithm —2015 Update
1

Symptoms suggestive of ischemia or infarction

= ¥
EMS assessment and care and hospital preparation:

= Monitor, support ABCs. Be prepared to provide CPR and defibrillation
Administer aspirin and consider oxygen, nitroglycerin, and morphine if needed
e Obtain 12-lead ECG; iTf ST elevation:

— Notify receiving hospital with transmission or interpretation; note time of

onset and first medical contact

= Notified hospital should mobilize hospital resources to respond to STEMI
» If considering prehospital fibrinolysis, use fibrinolytic checklist

3 X
Concurrent ED assessment (<10 minutes) Immediate ED general treatment
= Check vital signs; evaluate oxygen saturation * IT O, sat <90%, start oxygen at 4 L/min, titrate
= Establish IV access e Aspirin 160 to 325 mg (if not given by EMS)
e Perform brief, targeted history, physical exam e Nitroglycerin sublingual or spray
* Review/complete fibrinolytic checklist; * Morphine IV if discomfort not relieved by
check contraindications nitroglycerin

* Obtain initial cardiac marker levels,
initial electrolyte and coagulation studies
* Obtain portable chest x-ray (<30 minutes)

a A
ECG interpretation

5 l o h 4 11 l
e _ — L - - — -
[ ST elevation or new or ST depression or dynamic | Normal or nondiagnostic changes in
presumably new LBBB; T-wave inversion; strongly ST segment or T wave
strongly suspicious for injury suspicious for ischemia Low-/intermediate-risk ACS
ST-elevation MI (STEMI) High-risk non-ST-elevation ACS
(NSTE-ACS)
s v
= Start adjunctive therapies 10 l 42 v
as indicated
= Do not delay reperfusion Troponin elevated or high-risk patient Consider admission to
Consider early invasive strategy if: ED chest pain unit or to
e Refractory ischemic chest discomfort appropriate bed for
- h 12 = Recurrent/persistent ST deviation further monitoring and
_ hours = Ventricular tachycardia possible intervention.
Time from onset of »! = Hemodynamic instability _
symptoms =12 hours? e Signs of heart failure
Start adjunctive therapies
=12 hours (eg. nitroglycerin, heparin) as indicated
8 v

Reperfusion goals:
Therapy defined by patient and
center criteria
= Door-to—balloon inflation

(PCIl) goal of 90 minutes
= Door-to-needle (fibrinolysis)
goal of 30 minutes

© 2015 American Heart Association






