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Access for medication in ACLS

* Intravenous (IV) Route:
- preferred route
# central line not required ; can interrupt CPR

- medication take 1-2 min. to reach central
circulation

- give medication as IV bolus, flush with 20 ml fluid






* Intraosseous (I0) Route:
- secondary method

- safe & effective for administering medication, fluids,
and blood as well as drawing blood

- all medication that can be given IV can be given 10

- administer medication and flush with at least 20 ml
fluid ( as with IV administration )
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* Endotracheal (ET) Route:
- not preferred ; last resort

- medication doses are 2-2.5 times IV/IO doses
# optimal dosing not known

- drugs that can be given ET: 1- naloxone
2- atropine
3- vasopressin
4- epinephrine
5- lidocaine

- dilute with 5-10 ml SW/NS, administer into ET tube,
follow with several PPV



ENDOTRACHEAL MEDICATION ADMINISTRATION

Ventilate the patient and
draw the medication
and diluent into a
syringe.

Attach a needle to
the syringe.

Alternatively, a fine-bore catheter
- (such as a pediatric feeding tube)
can be used.

Advance the catheter through the
endotracheal tube so that the
distal end of the catheter extends
1 cm beyond the distal end of
the tube.

Endotracheal tubes with

. built-in ports can be used
if available (EMT tube by
Nellcor shown here).

The advantage of these
tubes is that the bag-valve-
mask device does not need
to be disconnected during
drug administration.

The Mucosal Atomizer
Device ET (see text) can

- ‘*‘% also be used,

h S

Attach the L-shaped device to the endotracheal
tube and bag-valve-mask device. Insert the

(small arrow).

Briskly inject the medication
dunng ventilation.

catheter until the black line is at the 26-cm mark

Remove the bag-valve-mask assembly
and insert the needle into the proximal
opening of the tube.

N

Hold the needle with one hand to
prevent loss of the needle into the
tube

Inject the drug solution rapidly and
forcefully.

s .

4 o

P

Inject the drug solution rapidly
and forcefully through the
catheter and into the trachea.

Inject the catheter with 5 mL
of air to flush any remaining
drug solution into the fungs.

Drugs can also be injected
directly through the
endotracheal tube wall,
although this method has

not been studied scientifically.

As with the ported endotracheal
tubes, the bag-valve-mask
device does not need to be
disconnected with this method.

After the drug and diluent
have been administered,
provide five rapid ventilations
to enhance drug delivery into
the lungs.
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Adult Cardiac Arrest Algorithm—2015 Update

Start CPR

* Give oxygen

¢ Attach monitor/defibrillator

l

Shock

CPR 2 min

¢ |V/IO access

!

5

6 ¥

Shock

CPR 2 min
* Epinephrine every 3-5 min
* Consider advanced airway,
capnography

v

Rhythm No

shockable?

s

7

Shock

CPR 2 min
* Amiodarone
¢ Treat reversible causes

12

10

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

’

Rhythm Yes
shockable?

No
11 l

CPR 2 min

* Treat reversible causes

Rhythm
shockable?

¢ If no signs of return of
spontaneous circulation

Goto5o0r7

(ROSC), go to 10 or 11
s If ROSC, go to
Post-Cardiac Arrest Care

© 2015 American Heart Association

CPR Quality

* Push hard (at least 2 inches

[5 cm]) 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 ho 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 (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/IO 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 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 Spontaneous
Circulation (ROSC)

* Pulse and blood pressure

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

* 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

e o 0o 00 0000 0




CPR 2 min

¢ |\V//IO access

Rhythm
shockable?

5 , Shock
6 v

CPR 2 min
¢ Epinephrine every 3-5 min
e Consider advanced airway,
capnography

v

Rhythm
shockable?

! , Shock
8 v

CPR 2 min
e Amiodarone
* Treat reversible causes

N\ _SNnocCKapie: A\

9
Asystole/PEA

10 v
CPR 2 min

¢ |V/IO access

¢ Epinephrine every 3-5 min

e Consider advanced airway,
capnography

v

Rhythm
shockable?

No

11

CPR 2 min

¢ Treat reversible causes

Y

° " Rhythm Yes
shockable?

12 Y \J

Y
e |f no signs of return of Goto5o0r7
spontaneous circulation
(ROSC), go to 10 or 11

e [f ROSC, go to
Post-Cardiac Arrest Care




Medication:

* Ventricular fibrillation or ventricular tachycardia
(VF/VT)
- vasopressors: epinephrine , vasopressin
- antiarrhythmics: amiodarone
# not on algorithm : lidocaine , magnhesium

 Asystole/ Pulseless electrical activity (PEA)
- vasopressors: epinephrine , vasopressin
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Ventricular fibrillation



Asystole




Vasopressor medications:

* Include: epinephrine , norepinephrine , vasopressin

e Goal : increase coronary and cerebral perfusion

e Effect:

- increase systemic arteriolar vasoconstriction
- maintain vascular tone
- shunt blood to heart and brain

* ONLY medication shown to improve ROSC (Return
Of Spontaneous Circulation) and short term survival



Epinephrine (Adrenaline)

* MOA: a & B receptor agonist
- a-receptor stimulation restores circulation
- B-receptor stimulation:
may lower defibrillation threshold
increases myocardial oxygen demand

* DOSE & ADMINISTRATION:
- IV/IO: 1 mg every 3-5 min
concentration 0.1 mg/ml (1:10000 or 1mg/10ml)
flush with 20 ml NS (central line preferred)
- ET: 2-2.5 mg every 3-5 min
dilute in 5-10 ml SW/NS (use epi 1mg/ml or 1:1000)
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Vasopressin (ADH)

* MOA: acts on V1 receptor to cause vasoconstriction
- increase blood pressure & systemic vascular
resistance

* Benefits over epinephrine:
- not inhibited by metabolic acidosis
- no B-receptor activity

e DOSE & ADMINISTERATION:
- IV/10 : 40 Units one time (2 vials of 20 U/ml)
flush with 20 ml NS
- ET : 80-100 units one time
dilute in 5-10 ml SW/NS
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Antiarrhythmic medications

* Include: Amiodarone, Lidocaine , Magnhesium
- not on algorithm: lidocaine, magnesium

 GOAL: increase the fibrillation threshold
- prevent development or recurrence of VF/VT



Amiodarone

* MOA: class lll antiarrhythmic (K channel blocker)
inhibits a & B-adrenergic stimulation, blocks Ca
channels
prolongs action potential

e Side effects: hypotension, fever, elevated LFTs, confusion,
nausea, thrombocytopenia

* DOSE & administration:
- 300 mg bolus IV/IO, follow with 150 mg in 3-5 min
- give IV/IO push. If possible dilute in 20-30 ml D5W
- amiodarone vial concentration is 50 mg/ml
- flush with 20 ml
- central line preferred
- incompatible with Na-Bicarbonate



A eETL A STRNeg
RN RO B VYV
VOISNMjiul Al 104

Q9IS /AMu0S
Tuw/bw os

JePUIS Ddd
uonaluy Joj SpUOILICIPAH

2uoJepOoIIY -

£09109D
e LR 2

Bald 8 wmanpary
BE B3 B BT AR NP



2-ADUL

BRADYCAR

DIA ALGORI

(with pu

se)

HIM



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)

|V access

[ ]
L ]
e Cardiac moenitor to identify rhythm; monitor blood pressure and oximetry
L ]
L]

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

\J

Persistent
bradyarrhythmia causing:

Hypotension?

Acutely altered mental status?
Signs of shock?

Ischemic chest discomfort?
Acute heart failure?

a4
. No
Monitor and observe |«

v Yes

5

4 Atropine

If atropine ineffective:

¢ Transcutaneous pacing
or

¢ Dopamine infusion
or

e Epinephrine infusion

o

Y

Consider:

¢ Expert consultation
* Transvenous pacing
© 2015 American Heart Association

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.




Y

Persistent
bradyarrhythmia causing:

e Hypotension?

e Acutely altered mental status?
e Signs of shock?

¢ |schemic chest discomfort?

e Acute heart failure?

5 l Yes
pr

Atropine

If atropine ineffective:

e Transcutaneous pacing
or

¢ Dopamine infusion
or

e Epinephrine infusion

'

Consider:

o

e Expert consultation
¢ Transvenous pacing
on
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Atropine

* MOA: anticholinergic agent, blocks acetylcholine at
M?2-receptor of heart

* DOSE & ADMINISTRATION:
- 0.5 mg IV/IO bolus, repeat every 3-5 min
- Max 3 mg total dose

* CONTRAINDICATION:
- evidence of a high degree (2 or 3 degree) AV block
- may be harmful in cardiac ischemia



Dopamine

* MOA: adrenergic & dopaminergic receptor agonist,
stimulation of B1-receptors increase HR

 DOSE & ADMINISTRATION:
- 2-10 p/kg/min IV/IO infusion (up to 20 p/kg/min)
- titrate to response, increase by 5 pu/kg/min every
10-30 min as needed
- central line preferred
- incompatible with Na-bicarbonate



Sml Single-dose

DOPamine HCI Inj, USP:
200 mg (40 mg/ml) '

CAUTION: MUST BE DILUTED B
ROR LV, USE

WOSPIRA, INC., LAKE FOREST, IL 60045 USA !

LOT 42-388-DK EXPY

A



Epinephrine

 MOA: adrenergic agonist, stimulation of B1-receptor
iIncrease HR

 DOSE & ADMINISTRATION:
- 2-10 y/min IV/10 infusion
- titrate to response
- central line preferred
- incompatible with Na-bicarbonate






3- ADULT TACHYCARDIA ALGORITHM
(with pulse)




Adult Tachycardia With a Pulse Algorithm

Assess appropriateness for clinical condition. ’
Heart rate typically =2150/min if tachyarrhythmia.

@ Identify and treat underlying cause 2

* Maintain patent airway: assist breathing as necessary
-+ Oxygen (if hypoxemic)
.= Cardiac monitor to identify rhythm; monitor blood
pressure and oximetry
* I[Vaccess
* 12-lead ECG, if available

Y

Persistent
tachyarrhythmia causing:
* Hypotension?

Doses/Details

Synchronized cardioversion:

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

Adenosine IV dose:

First dose: 6 mgrapid 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 5 minutes. Avoid if prolonged QT.

~

Synchronized cardioversion |

» Vagal maneuvers (if regular)

* Adenosine (if regular)

* B-Blocker or calcium channel blocker
» Consider expert consultation

© 2020 American Heart Association

» Acutely altered mental status? * Consider sedation ~ Vi
» Signs of shock? * Ifregular narrow complex, If refractory, consider
* Ischemic chest discomfort? consider adenosine + Underlying cause |
* Acute heart failure? » Needtoincrease
> energy level fornext
cardioversion
Goreia » Addition of anti-
% 2 Yes onsider aﬂ'hyu“ﬂic drug
>‘(I{I1(;esg§f|;d >« Adenosine only if i Expert consultation
= regular and monomorphic
» Antiarrhythmic infusion
» Expert consultation
~



Persistent
tachyarrhythmia causing:

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

¢ |schemic chest discomfort?
¢ Acute heart failure?

No

Yes

5
Wide QRS? \
>0.12 second /

No

7

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

e Adenosine (if regular)

¢ (3-Blocker or calcium channel blocker
e Consider expert consultation

- 5/

4

Synchronized cardioversion

e Consider sedation

e |f regular narrow complex,
consider adenosine

N

4

6
/

N

e |V access and 12-lead ECG
if available
e Consider adenosine only if
regular and monomorphic
e Consider antiarrhythmic infusion
¢ Consider expert consultation

=




Regular narrow complex:
- adenosine
- Ca-channel blocker or B-blocker

Irregular narrow complex:
- Ca-channel blocker or B-blocker
- amiodarone

Regular wide complex:

- adenosine

- Ca-channel blocker or B-blocker

- antiarrhythmics: procainamide, amiodarone, sotolol

Irregular wide complex:
- antiarrhythmics: procainamide, amiodarone, sotolol
- polymorphic VT, torsades de pointes: magnesium
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Adenosine

 DOSAGE & ADMINISTRATION:
- 6-12 mg IV into large proximal vein — fast
- flush with 20 ml immediately, elevate limb
- extremely short half life
- may repeat 2" & 3"9dose of 12 mg
- larger doses (18 mg) , if theophylline or caffeine be used
- smaller doses (3 mg) if dipyridamole or carbamazepine
be used, or transplanted heart, or into a central vein

e Side effects:
- chest discomfort, dyspnea, flushing

* Monitoring:
- continuous ECG recording during administration



ADENOSINE
INJECTION USP

FOR RAPID BOLUS IV USE
12 mg/4 mL

(3 mg/mL)
Rx ONLY

———




Diltiazem

* First choice for acute AF with RVR (rapid ventricular resp.)

* DOSE & ADMINISTRATION:
- bolus 15-20 mg IV push over 2 min (0.25 mg/kg)
- repeat with 20-25 mg IV push over 2 min after 15 min
(0.35 mg/kg)
- IV infusion 5-10 mg/h, titrate up by 5 mg/h as needed

* Monitor :
- ECG, BP

# diltiazem vials 5mg/ml



DILTIAZE

HCI INJECTION
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Verapamil

 DOSE & ADMINISTERATION:
- 2.5-5 mg IV push over 2 min
- repeat with 5-10 mg over 2 min after 15-30 min
- max. total dose 20 mg

* Monitor:
- ECG, BP

# verapamil vials 2.5 mg/ml



§mL Single-dose
VERAPAMIL!
Injection, USP

10 mg (2.5 mg/ml)



Esmolol

* DOSE & ADMINISTRATION:
- 500 p/kg IV push over 1 min ( may repeat )
- IV infusion 50 p/kg/min for 4 min
- titrate by 50 p/kg/min every 4 min
- max. 200 p/kg/min
- repeat in 10 min

* Monitor:
- ECG, BP

# esmolol vials 10 mg/ml



NDC 63323-652-10 605210

ESMOLOL
HYDROCHLORIDE
INJECTION

100 mgA0 mL] |
(10 mg/mL)

For Intravenous Use
Rx only

10 mL

Single Dose Vial

O mﬂ Enmmmolol HYdro—
< A8 93 L U= AT~ LRK -4 0% o £ 1 3L - =

€A N vy Vv, A

Discard unused portion.
Each Ml containm: 1\
st

Preservative Free




Procainamide

* Class 1a antiarhytmic ( Na channel blocker )

 DOSE & ADMINISTRATION:
- IV infusion 20 mg/min
( alternate dosing: 100 mg IV over 2 min every 5 min )

- continue until the arrhythmia is suppressed, or:
hypotension
QRS widens 50% beyond baseline
max. dose of 17 mg/kg

- maintenance infusion 1-3 mg/min

* Monitor:
- ECG, QT interval, pulse, BP
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Amiodarone

* DOSE & ADMINISTRATION:
- 150 mg IV over 10 min, repeat for recurrence
- follow 1V infusion 1 mg/min for 6 hours, then 0.5
mg/min IV for 18 hours
- max. 2.2 g/24h
- central line preferred
- incompatible with Na-bicarbonate

* Monitor:
- ECG, pulse, BP
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Magnesium

* Torsades de pointes

e DOSE & ADMINISTRATION:
- Mg-sulfate 50% vials : 1-2 g IV
- dilute to 10 ml (NS)
- administer over 5-20 min
- maintenance infusion 0.5-1 g/h

* Monitor:
- hypotension, respiratory & CNS depression
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Torsades de Pointes
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