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Figure 13. Waveform capnography with ET tube.

Time

Figure 14. Waveform capnography. A, Normal range (approximately 35 to 45 mm Hg). B, Expected waveform with
adequate chest compressions in cardiac arrest (approximately 20 mm Hg). C, ET tube incorrectly placed or
dislodged (0 mm Hg).
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FIGURE 27-30 Anteroposterior paddle placement for defibrillation.
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Figure 13. Waveform capnography with ET tube.
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Figure 14. Waveform capnography. A, Normal range (approximately 35 to 45 mm Hg). B, Expected waveform with
adequate chest compressions in cardiac arrest (approximately 20 mm Hg). C, ET tube incorrectly placed or
dislodged (0 mm Hg).
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Figure 8. Positioning of the laryngeal tube.




Figure 13. Waveform capnography with ET tube.

A = esophageal obturator; ventilation into
trachea through side openings = B

D = pharyngeal cuff (inflated)

F = inflated esophageal/tracheal cuff

H = teeth markers; insert until marker
lines at level of teeth




Figure 8. Positioning of the laryngeal tube.




H = teeth markers; insert until marker
lines at level of teeth




Figure 7. Laryngeal tube.




Figure 5. Laryngeal mask airway.
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Defibrillation

CHILD/INFANT (<8 YEARS)
ELECTRODE PADS

ONE PAIR (SINGLE USE, NON-STERILE)

USE ONLY WITH DEFIBTECH DEFIBRILLATORS
(SOFTWARE VERSION 1.203 OR LATER)

IF WET, DRY CHEST AND BACK

00 NOT DELAY TREATMENT TO DETERMINE CHILD'S
(XACT AGE OR WEIGHT




A

Figure 26. AED pad placement options on an adult victim. A, Anterolateral. B, Anteroposterior.

Child AED Pads

Your AED may also include smaller pads that are designed for children under 8 years of
age. However, you should not use the child pads for an adult. The shock dose delivered
by child pads is too small for an adult and will likely not be successful. It is better to
provide high-quality CPR than to attempt to shock an adult victim with child pads.

A.s/
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Naloxane

aparat.com/nursesity5059
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Naloxone: Dose and Route

Naloxone can be administered by a number of routes: |V,718>187
IM, 7185188 gybcutaneously,’® IN,8%188 gor into the trachea.’4

Naloxone can cause fulminate opioid withdrawal for individuals with
opioid dependence. Therefore, the recommended initial dose of
naloxone is 0.04 to 0.4 mg IV or 0.4 mg?°® IM or subcutaneously.
Repeat dosing or dose escalation to 2 mg may be required if the initial
response is not adequate.

For IN administration, an initial dose of 2 mg (1 mg in each nostril)
may be effective.'8%188 An additional IN dose of 2 mg can be given in
5 minutes if respiratory depression persists.

The clinical effects of naloxone may not last as long as those of the
opioid, which can make repeated dosing necessary.

Atypical opioid or massive overdose ingestions may require higher
doses of naloxone to reverse the intoxication.?94.205

Higher doses of naloxone may also be necessary when a
propoxyphene compound has been ingested.

When opiate overdose is strongly suspected or in locations where
“China white” (ie, fentanyl and its derivatives) abuse is prevalent,

titration to total naloxone doses of 6 to 10 mg over a short period of
time may be necessary.
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Figure 4. Adult Cardiac Arrest Algorithm.

..................

Start CPR

Yes

@ VF/pVT 4]

< ,/

}

CPR 2 min
* IV/IO access

y

1 <_shockable?

CPR 2 min

* VIO access

* Epinephrine every 3-5min
» Consider advanced airway,
~ capnography :

Yes

@Z Shock

CPR 2 min

* Epinephrine every 3-5 min
* Consider advanced airway,
1

CPR Quality

¢ Push hard (at least 2 inches
1S cm)) and fast (100-120/min}
and allow complete chest recoill,
* Minimize interruptions in
compressions.
* Avoid excessive ventilation
* Change compressor every
2 minutes, or sooner If fatigued.
¢ If no advanced arway, 30:2
comprassion-ventilation ratio.
« Quantitative waveform
capnography
- |f PETCO, i5 low or decreasing.
reassess 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.

* Monophasic: 360 J

Drug Therapy

+ Epinephrine IV/10 dose:
1 mgevery 3-5 minutes

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

Advanced Airway

* Endotracheal intubation or su-
praglottic advanced airway
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F i. MND
[
CPR 2 min
* Epinephrine every 3-5 min
* Consider advanced airway,
capnography
Rhythm =t
shockable? "
Yes
@) , Shook
8 ' 1 L
min
: Amiodarone or lidocaine « Traat raversibla caUsas
No Rhythm Yes
shockable?
@_._._ L : _ | .
.". i x".
* |fnasigns of return of | GotoSor?
spontaneous circulation e
[ROSC) goto100r 1
« [{ROSC, goto
Post=Cardiac Arrest Care
* Consider appropriatenass
of continued resuscitation
2020 American Heart Association 7
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I Lidecaine WD dose:
First dosie 1-1.5 mafkg,
Second dose: 0.5-0.75 mg/kg,

Advanced Airway

* Endotracheal intubation or su-
praghottic advanced airway

« Waveform capnography o cap-
mornetry to confirm and monitor
ET tubse placement

« Once advanced airway in place,
give 1 breath every & seconds
{10 breaths/min) with continu-
Ous chest compressions

Return of Spontaneous
Circulation (ROSC)

* Pulse and Blood préssurg
s Abrugt sustained imcrease in

PETCO, (typlcally =40 mim Hg)

= Spontanaous arterial pressure
waves with intra-artarial
manitoring

Reversible Causas

= Hypovolemia

* Hypoia

* Hydrogen ion [acidogis)
= Hypo-fhyperkalemia

* Hypothermia

+ Tension preurmothorax
= Tamponade, cardiac

* Toxins

* Thrombosis, pulmonary
* Thrombosis, coronary
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Right upper anterior
chest wall

Negative —
electrode

Positive
electrode
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Posterior Anterior

FIGURE 27-30 Anteroposterior paddle placement for defibrillation.
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e supraglottic airway

&3 g (190 ol

Anatomy of the Larynx

endotracheal tube

o laryngeal mask airway

‘ Epiglottis
(LMA) 322:9:3;%
o esophageal-tracheal tube , ;X\i:lf::,ms
(Combitube) i

o laryngeal tube (King LT)
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Laryngeal Mask Laryngeal Esophageal-
Airways Tubes Tracheal Tubes

(LMA) (Combitube)
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Reversible Causes

= Hypovolemia

= Hypoxia

= Hyarogen ion (acidosis)
= Hypo/Hyperkalemia

= Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary
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Adult Post—Cardiac Arrest Care Algorithm

& C? ROSC obtained )
© 4 >

Manage airway
Early placement of endotracheal tube

Manage respiratory parameters

Initial Start 10 breaths/min
Stabilization SpO, 92%-98%
Phase Paco, 35-45 mm Hg
Manage hemod parameters

~ Mean arterial pressure >65 mmHg

= v
| QObtain 12-lead ECG )
- @ 4

Consider for emergent cardiac intervention if
= STEMI present
= Unstable cardiogenic shock
. = Mechanical circulatory support required )

v

Follows commands?

L Systolic blood pressure >90 mm Hg

Continued e e
Management 6 7
and Additional Comatose Awake

Emergent - TTM Other critical care
Activities = ObtainbrainCT management

= EEG monitoring _

= Other criticalcare

management
1
= v

Evaluate and treat rapidly reversible etiologies
Involve expert consultation for continued management

Initial Stabilization Phase

Resuscitation is ongoing during the

post-ROSC phase., and many of these

activities can occur concurrently.

However, if prioritization is

necessary, follow these steps:

= Airway management:
Waveform capnography or
capnometry to confirm and monitor
endotracheal tube placement

* Manage respiratory parameters:
Titrate F10, for SpO. 92%-98%: start
at 10 breaths/min; titrate to Paco, of
35-45 mm Hg

= Manage hemodynamic parameters:
Administer crystalloid and/or
vasopressor or inotrope for goal
systolic blood pressure >90 mm Hg
or mean arterial pressure >65 mm Hg

Continued Management and
Additional Emergent Activities

These evaluations should be done
concurrently so that decisions on
targeted temperature management
(TTM) receive high priority as
cardiac interventions.
= Emergent cardiac intervention:
Early evaluation of 12-lead
electrocardiogram (ECG); consider
hemodynamics for decision on
cardiac intervention
e TTM:If patient is not following
commands, start TTMas soon as
possible; begin at 32-36°C for 24
hours by using a cooling device with
feedback loop
= Other critical care management
— Continuously monitor core
temperature (esophageal,
rectal, bladder)
— Maintain normoxia, normocapnia,
euglycemia
— Provide continuous or intermittent
electroencephalogram (EEG)
monitoring
— Provide lung-protective ventilation

Hypovolemia

Hypoxia

Hydrogen ion (acidosis)
Hypokalemia/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac

Toxins

Thrombosis, pulmonary
Thrombosis, coronary
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Figure 9. Cardiac Arrest in Pregnancy In-Hospital ACLS Algorithm,

Continue BLS/ACLS

* High-quality CPR

* Defibrillation when indicated

* Other ACLS interventions
(eg, epinephrine)

Y

( Assemble maternal cardiac arrest team )

Consldof etiology
of arrest

(

Perform maternal Intorvontlons Perform obstetric R

* Perform airway management interventions

* Administer 100% O,, avoid * Provide continuous lateral
excess ventilation uterine displacement

* Place IV above diaphragm * Detach fetal monitors

* If receiving IV magnesium, stop and * Prepare for perimortem
give calcium chloride or gluconate cesarean delivery

k | o < | )
r R
Continue BLS/ACLS Perform perimortem

* High-quality CPR
* Defibrillation when indicated
* Other ACLS interventions

cesarean delivery

* |fno ROSC in 5 minutes,
consider immediate

K (eg, epinephrine) o

K perimortem cesarean delivery J

Maternal Cardiac Arrest

* Team planning should be done in
collaboration with the obstetric,
neonatal, emergency,
anesthesiology, intensive care,
and cardiac arrest services.

* Priorities for pregnant women
in cardiac arrest should include
provision of high-quality CPR and
relief of aortocaval compression with
lateral uterine displacement.

* The goal of perimortem cesarean
delivery is to improve maternal and
fetal outcomes.

* |deally, perform perimortem cesarean
delivery in 5 minutes, depending on
provider resources and skill sets.

Advanced Airway

* |In pregnancy, a difficult airway
is common, Use the most
experienced provider.

* Provide endotracheal intubation or
supraglottic advanced airway.

* Performwaveform capnography or
capnometry to confirm and monitor
ETtube placement.

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




Figure 3. Left uterine displacement using 1-handed technique.




Figure 2. . Left uterine displacement with 2-handed technique.
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Cardiopulmonary Cerebral Resuscitation [AHA 2020 Interim Guidelines)

Adult Basic Life Support Adult Advanced Cardiovascular Life Support
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COVID-19 Personal Protective Equipment

(PPE) for Healthcare Personnel

Goggles or disposable ssssseess G,

full-face shield - —— NIOSH-approved N95
filtering facepiece
respirator or higher

ooooooo'GWn

One pair of clean,
nomenle g'oves L

----- e No ‘hoe or bOOl covers

Foc more information: www.cdc.gov/COVID19



AHA Guidance for Resuscitation
When Caring for Patients With

Suspected or Confirmed COVID-19

This information is intended to help find the right balance between providing
timely, high-quality resuscitation to patients and protecting rescuers.

Reduce Provider Exposure

)

W

Properly don personal protective Limit the number of personnel
equipment before entering the scene. inside the resuscitation room.

Prioritize Oxygenation and Ventilation
Strategies That Minimize Aerosolization

Use a HEPA filter for Intubate early with a cuffed tube If intubation is
all ventilation. and connect to a mechanical delayed, consider

ventilator, if available. using a supraglottic airway.

Consider resuscitation appropriateness.
Address the goals of care in anticipation of
. the potential need for increased levels of care.
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Adult Tachycardia With a Pulse Algorithm

®
\.
As55055 appropriateness for clinical condition.
Heart rate typically = 150/min if tachyarrhythmia.
e |
@)

Identify and treat underlying cause
* Maintain patent airway; assist breathing as necessary
* Oxygen (if hypoxemic)
* Cardiac monitor to identify rivy them; monitor blood
pressure and oximetry
* IVaccess
K. 12-lead ECG, if available J

Doses/Details

Synchronized cardioversion:

Refer to your specific device’'s recommended energy levelto
maximize fir st shock success.

Adenosine IV dose:

First dose: 6 mg rapid IV puskx follow with NS flush,

Second dose: 12 mg if required.

Antlarrhythmic Infusions for Stable Wide-QRS Tachycardia
Procainamide IV dose:

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

First dose: 150 mg over 10 minutes. Repeat as needed if VT recurs.
Follow by maintenance infusion of 1 mg/min for first 6 howrs.
Sotalol IV dose:

100 mg (1.5 mg/kg) over 5 minutes. Avoid if prolonged QT.

N
O >
If refractory, consider
* Underlying cause

* Need to increase
L »  energylevel for next

cardioversion
o Addtion of anti-

arrhythmic drug

consider adenosine
Wide QRS? i
z012s0cond i il o
* Antiarrhythmic infusion
No ¢ Expert consultation
()
I\.—/

* Vagal maneuvers (if regular)
* Adenosine (if regular)
* f-Blocker or calcium channel blocker
K. Consider expert consul tation i
2y © 2020 American Heart Association

£ Expert consultation




Adult Tachycardia With a Pulse Algorithm

&

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

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

-

Doses/Details

Synchronized cardioversion:
Refer to your specific device’'s
maximize first shock success.
Adenosine IV dose:

First dose: 6 mg rapid IV push;
Second dose: 12 mg if require«

Antiarrhythmic Infusions for
Procainamide IV dose:

20-50 mg/min until arrhythmia
QRS duration increases >50%
Maintenance infusion: 1-4 mg/
Amiodarone IV dose:

First dose: 1S5S0 mg over 10 min
Follow by maintenance infusio
Sotalol IV dose:

100 mg (1.5 mg/kg) over S mint

Persistent @
tachz.trhyt;unla causing: Sy ===
Acutely altered mental status? = Consider sedation -
Signs of shock? = If regular narrow complex,
Ischemic chest discomfort? , consider adenosine .
Acute heart failure? -
} e &
led.mQRS?M \ Yes > < Adenosine only if
= : / regular and monomorphic —
= Antiarrhythmic infusion
No o = Expert consultation /,1
O’
= Vagal maneuvers (if regular) 7 6
 Adenosine (if regular)
= p-Blocker or calcium channel blocker
= Consider expert consultation

®© 2020 American Heart Association



Doses/Details

Synchronized cardioversion:

Refer to your specific device's recommended energy level to
maximize first shock success.

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%, or maximum dose 17 mg/kg given.
Maintenance infusion: 1-4 mg/min. Avoid if prolonged QT or CHF.
Amiodarone IV dose:

’ First dose: 150 mg over 10 minutes. Repeat as needed if VT recurs.
Follow by maintenance infusion of 1 mg/min for first 6 hours.
Sotalol IV dose:

100 mg (1.5 mg/kg) over S minutes. Avoid if prolonged QT.

Synchronized cardioversion

= Consider sedation : @ "
= If regular narrow complex, If refractory, consider
consider adenosine ) e Underlying cause

« Need to increase

!
I energy level for next J
cardioversion
@ = Addition of anti-
Consider arrhythmic drug
> e Adenosine onlyif L = Expert consultation

regular and monomorphic
= Antiarrhythmic infusion
= Expert consultation

) 2020 American Heart Association



GO
Tachycardia
With serious signs and symptoms
related to the tachycardia

|

If ventricular rate is >150/min. prepare forimmediate
cardioversion. May give brief trial of medications based
on specific arrhythmias. immediate cardioversion is
generally not needed if heart rate is s1S0/min.

@

= i
L\ 3 - -
\/rﬂm available at bedside '

- Oxygen saturation monitor |
= Suction device
- Vine

+

. Premedicate whenever possible™

=, S — +

Refer to your specific device's recommended energy level
1o maximize first shock success. 1

— —

*Effective regimens have included a sedatve (eg. diazepam, midazolam,
etomidate, methohexital, propofol) with or without an analgessc agent
{eg. fentanyl. morphine). Many experts recommend anesthesia if service
is readily available.

TNote possible need to resynchronize after each cardioversion.

FIf delays in synchronization occur and chnical condition is critical, go
immeaediately to unsynchronized shocks.

e

-

J

© 2020 Armernican Heart Association
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Carotid body
Vagus nerve
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q Left
Cardiac | . N\ subclavian

plexus artery




Cardioversion

FUNVRTRY YIS

regubar Riythyo  Cardlavanaion R‘\J""VP”M"'

Exdenred Carztac Ded o davy

Cardioversion
Patches |g
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Modified valsalva maneuver

Have patient blow into
o Jusl:
enough to move

plunger % A pressure
similar to

Modified Valsava for SVT | SinaiEM

*t. .\—_ 1min

o




O
appropriateness for clinical condition.
_ Heartrate typically <50/min if bradyarrhythmia.

p

® !
Identity and treat underlying cause )
* Maintain patent airway: assist breathing as necessary
* Oxygen (if hypoxemic)
- gardlacmodtorbidemlymyu\mmbbodmand oximetry
- <1&MMIMMMW g

C%m“m

ASRT LA AT SAS gl

Doses/Detalls

Atropine IV dose:

Firstdose: 1 mg bolus.

Repeat every 3-5 minutes.,

Maximum: 3 mg.

Dopamine IV infusion:

Usual infusion rate is

5-20 mcg/lkg per minute.

Titrate to patient response;

taper slowly.

Epinephrine IV infusion:

2-10 meg per minute nfusion.

Titrate 10 patien! response,

Causes:

e Myocardial ischemia/
infarction

* Drugsftoxicologec (eg.
calcausm-channe! blockers,
beta blockers. digoxin)

= Hypoxia

= Electrolyte abnormalty
{eg. hyperkalemial

D 2020 Amesrican Heart Associastion




Atropine Sulfate

Can be given via
endotracheal tube

Administration
shouid not delay
pacing for severely
symptomatic
patients

O 9 A

Indications

First drug for symptomatic sinus
bradycardia.

May be beneficial in presence of AV nodal
block or ventricular asystole. Will not be
effective for infranodal (Mobitz type )
block.

Second drug (after epinephrine or
vasopressin) for =systol=s or bradycardic
pulseless electrical activity.
OCrganophosphate (eg, nerve agent)
poisoning: extremely large doses may be
needed.

Precautions

Use with caution in presence of myocardial
ischemia and hypoxia. Increases myocardial
oxygen demand.

Avoid in hypothermic bradycardia.

Will not be effective for infranodal (type 1)
AV block and newyv third-degree block with
wide QRS complexes. (In these patients
may cause paradoxical slowing. Be
prepared 1o pace or give catecholamines.)
Doses of atropine <0.5 mg may result in
paradoxical slowing cf heart rate.



Oala g2

Prug/Therapy Indications/Precautions

Dopamine Indications
* Second-line drug for symptomatic
IV infusion oradycardia (after atropine).

* Use for hypotension [systolic blood
pressure =70 to 100 mm Hg) with signs
and symptoms of shock.

Precautions

» Comrect hypovolemia with voluma
replacament before initiating dopamine.

* Use with caution in cardiogenic shock
with accompanying CHF.

* May cause tachyarrhwthmias, excessive
vasoconstriction.

* Do not mix with sodium bicarbonate,



Transcutaneous
Pacing

Extermal pacemakers
have either fixed
rates (nondemand or
asynchronous mode)
or demand rates

(range: 30 to 180 bpm).

Current outpits range
from O 10 200 mA.

J ad UAA'%
L *Tay

Indications

Hemodynamically unstable or

symptomatic bradycardia (eg, blood

pressure changes, altered mental status,

angina, pulmonary edema).

Pacing readiness in setting of AM|, as

follows:

— Symptomatic sinus node dysfunction.

— Type Il second-degree heart block.

— Third-degree heart block.

— New left, right, or alternating BBB or
bifascicular block.

Bradycardia with symptomatic ventricular

escape rhythms.

Overdrive pacing of tachycardias

refractory to drug therapy or electrical

cardioversion.

Not recommended for bradyasystolic

cardiac arrest.

Precautions

Contraindicated in severe hypothermia or
prolonged bradyasystolic cardiac arrest.
Conscious patients may require analgesia
for discomfort.

Avoid using carotid pulse to confirm
mechanical capture. Electrical stimulation
causes muscular jerking that may mimic
carotid pu'se.

Technique

* Place pacing electrodes on chest per
package instructions.

* Turn the pacer ON.

¢ Set demand rate to approximately
80 bpm.

« Set currant (MmA) output as follows for
bradycardia: Increase milliamperes
from minimum setting until consistent
capture is achieved (characterized by
a widening ORS and a brnad T wave
after each pacer spike). Then add 2 mA
for safety margin.



EFFECTIVE PACING
Note negative R-wave
and large T-waves,

EFFECTIVE PACING
Note the widened
positive QRS which looks
like an ectopic beat. A
paced beat is by definition
an ectopic beat.
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Figure 21. Power on the AED. Figure 22. The rescuer attaches AED pads to the

victim and then attaches the electrodes to the AED.

Figure 23. The AED operator clears the victim before rhythm analysis. If needed, the AED operator then
activates the analyze feature of the AED.

Figure 24. A, The AED operator clears the victim before delivering a shock. B, When everyone is
clear of the victim, the AED operator presses the shock button.

Figure 25. If no shock is indicated and immediately after any shock delivered, rescuers start CPR,



