2010 AHA Guidelines

For BLS and ACLS



2005 Guidelines

Push hard and fast
Allow full chest recoill

Minimize interruptions of chest
compressions

Avoid hyperventilation
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Chain of Survival 2010

-
g 1
AHAECC Mol M=ol 77|
ME2E AHAECC 5¢ 4 E9 1204
B CED HEE - EEn
1. HEX2 M8 e 9 83

TE HAH 7

2 BEYNE ZAESHE F|
= s Bt =1

3.t HME
4. B0 HE alHsMe
5 H3X| & XX S

20134 X6k AN Dol A






22|50

CHeSlE BE0 Mol iy TR ANE
ML= UK 2).

Z=AM0|| Z|Btet =2 L& A AH S =Z2tA 0l ol Al al
A7 2 50| A EUAL HIF EH e s 50

JI=
282 29 EFe HE Y= Ao oigt 1 ARE

| | (=]
TS

SHetERYUN Ao FrYEEH 5 L W0IZ
Qtetstil, of gt = 2HE et § R EHS0| JHSEHA B,
ELotu A| ZCI2 A6t NSRS ES 1/EHE
A% BEAAC

Yol XA ABSES 17| Hoj UK FRefutS
NESIEE D =ME (A-B-C =A0|AM C-A-B =M =F)
HNYotct 2ol AXEXE & = %Hm“* Ao XA =
£0[7| ?lall QI3 =& 23[0] UM S5 UH 303

A &5l OF BHCE,

F5ut £ = 28 F A 1003 7} 5| 0f Of BHC}
("2 1002( 7F OFH).

gele| 4% %

= A 5cm(22! &

&8 40| = 4~5cm(1.5~2 21 &[)of| A
IZ))2 HE = AU

m
M
_I':'!l_n
il
0x
e
N
rH
B>
0=
M
e
El
o
oin

SEFEIE

('

i A

oM olE & QI8
EE= HEHAE 28
(712 = 8)

“SHE9)

2|5 #ol/ 0
e Al
Ho|==

2E0jct HHg

20133 X||6X} AQIM I O] QFAF




Hands only CPR
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Key Issues and Major Changes

HEALTHCARE PROVIDER BLS

Dispatcher Identification of Agonal Gasps

seizure-like activity or agonal gasps
help bystanders recognize cardiac arrest

“not breathing or only gasping.”

Dispatcher Should Provide CPR Instructions

until an AED arrives and is ready for use or EMS providers

untrained lay rescuers === Hands-Only CPR for adults =) take over care of the victim

for victims of likely asphyxial arrest === conventional CPR

Cricoid Pressure | === not recommended

trained rescuers

Emphasis on Chest Compressions*

Activation of Emergency Response System

healthcare provider
feel a pulse within 10 seconds

perform both compressions and ventilations

===) 2 pieces of information
{ unresponsive

not breathing or only gasping
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Key Issues and Major Changes

HEALTHCARE PROVIDER BLS

Change in CPR Sequence: C-A-B Rather
Than A-B-C*

the first rescuer begins chest compressions.

the second rescuer opens the airway
deliver breaths as soon as the first rescuer has completed first set of 30 chest compressions

Elimination of “Look, Listen, and Feel
for Breathing”™*

Chest Compression Rate: At Least 100 per Minute*

Chest Compression Depth*| atleast 2 inches
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LECTRICAL
THERAPIES

Automated External Defibrillators

Integration of AEDs into the Chain of Survival system for
public places

Community Lay Rescuer AED Programs

In-Hospital Use of AEDS |=== <3 minutes from collapse
AED Use in Children Now Includes Infants
children 1 to 8 years of age === pediatric dose-attenuator system

not available === standard AED

For infants (<1 year of age) === manual defibrillator
not available === AED with pediatric dose attenuation

cart AED without a dose attenuator may be used
Shock First vs CPR First S8 defibrillagion

the rescuer should start CPR with chest compressions and use the AED as soon as possible
| witnesses an out-of-hospital arrest | | not witnessed| |in monitored patients|
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LECTRICAL
THERAPIES

1-Shock Protocol vs 3-Shock Sequence | 2010 (No Change From 2005)

Defibrillation Waveforms and Energy Levels | 2010 (No Change From 2005)

Pediatric Defibrillation for g, ]
)

teaeh;
initial dose of 2 J/kg hing

subsequent shocks === at |east 4 J/kg
not to exceed 10 J/kg or the adult maximum dose

Fixed and Escalating Energy 2010 (No Change From 2005)

Electrode Placement | == anterior-lateral pad

anterior-posterior,

3 alternative pad positions { anterior- left infrascapular,
anterior-right infrascapular,

Defibrillation With Implantable

. = === anterior-posterior and anterior-lateral
Cardioverter-Defibrillator P
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CTRICAL

TH

—RAPIES

Synchronized Cardioversion

Supraventricular Tachyarrhythmia
atrial fibrillation === 120 to 200 J biphasic
200J  monophasic

atrial flutter and other supraventricular rhythms === less energy
50 to 100 J with either a monophasic or a biphasic

Ventricular Tachycardia

Adult stable monomorphic VT === jnitial energies of 100 J

monophasic or biphasic waveform cardioversion (synchronized)
pulseless VT or polymorphic VT (irregular VT)

===) high-energy unsynchronized shocks (ie, defibrillation doses)

Fibrillation Waveform Analysis to
Predict Outcome

Pacing

2010 (No Change From 2005)

2010 (No Change From 2005)
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CPR Techniques

conventional manual CPR

Alternatives === more personnel, training, equipment === improve hemodynamics

specific setting short-term survival
precordial thump === witnessed, monitored, unstable VT (including pulseless VT)
it should not delay CPR

CPR Devices

no CPR device superior to standard conventional (manual) CPR

for out-of-hospital cardiac arrest

delay or interrupt CPR for the victim of cardiac arrest

V
initial training
ongoing monitoring
retraining programs
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Comparison of Key Elements of Aduit, Child,
and Infant BLS

Component
Unresponsive (for all ages
- No breathing or no normal
Recognition breathing (ie, only gasping)
CPR sequence
Com
Chest
Airway
i e rescuer
ratio (until
airway 15:2
2 HCP rescuers
Ventilations: wh
untrained or trai Compressions only
not proficient
1 breath every 6-8 seconds (8-10 breaths/min)
Ventilations with advanced Asynchronous with chest compressions
airway (HCP) About 1 second per breath
Visible chest rise
Defibrillation Attach and use AED as soon as available. Minimize interruptions in chest compressions before and after shock;
resume CPR beginning with compressions immediately after each shock.

A_bbr_ev_i_aiiops: ﬁ.ED_. a_u‘tomted_ e:ctemal d_t_-zﬁtlillat?n AP, ant_e_rior—p-qste!ior: CPR, _cer_di_opulmonary resuscitation; HCP, healthcare provider.
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__  American
' Heart
Associations

GUIDELINES

Adjuncts for Airway Control and Ventilation B SE=vs

— during the first few minutes of witnessed CA
* alone rescuer should not interrupt chest

compressions for ventilation.

« Advanced airway placement in CA should not
delay initial CPR and defibrillation for VF CA.
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— American
' Heart

Associations

Adjuncts for Airway Control and Ventilation PR BGC

— Bag-Mask Ventilation

« approximately 600 mL of tidal volume sufficient

to produce chest rise over 1 second

20131 H6XF AT T YYIh



— American
' Heart

Associations

Adjuncts for Airway Control and Ventilation PR BGC

— Cricoid pressure

« The routine use of cricoid pressure in cardiac

arrest is not recommended (class 11, LOE ©).

2013 H6Xr MYUT S| HIAY



—  American
' Heart
Associations

GUIDELINES

Adjuncts for Airway Control and Ventilation B E=vs

— Advanced airways

If advanced airway placement will interrupt chest
compressions, providers may consider deferring
insertion of the airway until the patient fails to

respond to initial CPR and defibrillation attempts

or demonstrates ROSC (class Iib, LOE C).
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__  American
' Heart
Associations

GUIDELINES

Adjuncts for Airway Control and Ventilation B =¥

— Continuous waveform capnography

- most reliable method of confirming and monitoring

correct placement of an endotracheal tube (ciassi,Loe a
- head flexion and extension

- patient is moved from one location to another
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__  American
' Heart
Associations

GUIDELINES

Adjuncts for Airway Control and Ventilation B SE=vs

— Esophageal Detector Devices
- morbid obesity
- late pregnancy
- status asthmaticus

- copious endotracheal secretions

20131 Fl6Xt AlQHZo| YA



- American
' Heart

GUIDELINES

Associations

Management of Cardiac Arrest Rzmm::

 Foundation of ACLS care
— good BLS care

 high-quality bystander CPR

« attempted defibrillation within minutes of collapse

— vascular access, drug delivery, and advanced
airway placement should not cause significant
interruptions in chest compression or delay

defibrillation.

20131 Fl6Xt AlQHZo| YA



2005




2010

Shout for Help/Activate Emergency Response

Adult Gardiac Arrest

© 2010 American Heart Associalion

12 ]

* WD access

= Epinephrine evary 3-5 min
» Consider advanced alraay,

= If no signs of return of
spontaneous circulation
(ROSC), go to 10.0r 11

= [{ ROSC, go o
Post-Cardiac Amest Care

Figure 1. ACLS Cardiac Arrest Algorithm.

CFPR Quality

* Pugh hard (=2 inches
[5 om]) and fast
(=1 O0¥miny and aliow
complete chest recoll

= Minimiza infarruptions in
compresalons.

= Ayoid emcessive vertilation

= Rotate compressor every
2 minutes.

= If no advanced airwvay,
302 compression-
venfilation ratio

. Qmﬂltam

cap

~-IH=E|'D:|= lﬂmrn 5
Eﬂmmptn:lq: 4

Increasa in P

(typically =40 mm Hg)
= Spontaneous artarial

presgUre weves with

infra-arterial monitoring

Shock Enargy

* Diphaskc: harufactmer
recommendation
(120-200 J); if unknown,
use maximum
Socond and a.nhmqm\t
diosas should be equiva-
lent, and higher doses
may ba considaenad,

= Monophasie: 360 J

Drug Therapy

= Epinephrine W10 Dose:
1 mg every 3-5 minutes

* Vasopressin (V10 Dosa:
40 units can replace
first or second dose of
apinaphring

= Amiodarons (VD Dosa:
First cosa: 300 mg bolus.
Second dosa: 150 mg.

* Supraghottic advanced
airway or andotracheal
Infubation

ET tube placement

= B-10 braaths par minute
with continuous chast
cormpressions

Reversible Causes

— Hypovolemia

- Hypoxia

— Hydrogen ion {acsdosis)
Hype /hyperhalamia

— Tension

= Tamponade, cardiac

— Toxins

= Thrombasis, pulmeonary
— Thrombosis, coronary



Adult Cardiac Arrest

Shout for Help/Activate Emergency Response

Start CPR
» Give oxygen
= Attach monitor/defibrillator

Return of Spontaneous
Circulation (ROSC)

Post-Cardiac
Arrest Care

2 minutes

Drug Therapy
IV/IO access
Epinephrine every 3-5 minutes
Amiodarone for refractory VE/NT

Consider Advanced Airway
Quantitative waveform capnography

€ 2010 American Heart Association

CPR Quality

* Push hard (=2 inches [5 em]) and fast (=100/min) and allow complete
chest racoll

= Minimize interruptions in compressions

* Avoid excessive ventilation

= Rotate compressor every 2 minutes

= |f no advanced airway, 30:2 compression-ventilation ratic

& Quantitative waveform capnography
— If PETCO, <10 mm Hg, attempt to improve CPR guality

* |ntra-arterial pressure
= If relaxation phase (diastolic) pressure <20 mm Hg, attempt to

improve CPR quality

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

Shock Energy

# Biphasic: Manufacturer recommendation (120-200 J); if unknown,
use maximum available. Second and subsequent doses should be
equivalent, and higher doses may be considerad.

= Monophasic: 360 J

Drug Therapy

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

* Vasopressin IV/I0 Dose: 40 units can replace first or second dose
of epinephrine

* Amiodarone IWI0 Dose: First dose: 300 mg bolus. Second dose: 150 mg.

Advanced Airway

* Supraglottic advanced airway or endotracheal intubation

» \Waveform capnography 1o confirm and monitor ET tube placement
= 8-10 breaths per minute with continuous chest compressions

Reversible Causes

— Hypovolemia ~ Tension pneumnothorax
— Hypoxia — Tamponade, cardiac

— Hydrogen ion (acidosis) - Toxins

— Hypo-/hyperkalemia - Thrombosis, pulmonary
— Hypothermia - Thrombosis, coronary

Figure 2. ACLS Cardiac Arrest Circular Algorithm.



- American
l Heart

Associations

GUIDELINES

Manaaement of Cardiac Arrest s

Adult Cardiac Arrest

Shout for Help/Activate Emergency Response

Start CPR
* Give oxygen
= Attach monitor/defibrillator

- Yes Hh.ru,lm EF'H_
¥ shockable? * Push hard (=22 inches [5 cm]) and fast (z100/min) and allow complete

VFNT chest recoil
inimize interruptions in compressions
* Avoid excessive ventilation

i , Shock . Fi-:#ata cumprassw euery 2 mmutera

. Quanmatws wavefurm capmgraphy
- If PETCO, <10 mm Hg, attempt to improve CPR quality
. Ierl'ﬂ'a—a:'tﬁr'r-al pressure
- If relaxation phase (diastolic) pressure <20 mm Hg, attempt to
improve CPR quality

CPR 2 min

s /IO access

201339 H|6XF AMQUXMZO| A Af



- American
l Heart

Associations

GUIDELINES

Manaaement of Cardiac Arrest s

Adult Cardiac Arrest

Shout for Help/Activate Emergency Response

Start CPR
* Give oxygen
= Attach monitor/defibrillator

2 ¥ - mﬂﬂ"é? = !
VENT m Rhythm-Based Management of CA
b ® rhythm check
3 , s ® pulse check
; if an organized rhythm is observed

® any doubt about the presence of a pulse
; resume chest compressions immediately

CPR 2 min

+ W10 access

20134 X|6X} AlQINM 20| QT A



- American
l Heart

Associations

GUIDELINES

Manaaement of Cardiac Arrest s

Adult Cardiac Arrest

Shout for Help/Activate Emergency Response

Start CPR
* Give oxygen
= Attach monitor/defibrillator

Asystole/PEA

«| Biphasic: Manufacturer recommendation (120-200 J); if unknown,
use maximum available. Second and subsequent doses should be

equivalent, and higher doses may be considered.
onophasic: 360 J

s /IO access

20134 X|6X} AlQINM 20| QT A



—  American
' Heart
Associations

GUIDELINES

Manaaement of Cardiac Arrest s

Adult Cardiac Arrest

Shout for Help/Activate Emergency Response

Start CPR
* Give oxygen
= Attach monitor/defibrillator

Rhythm
shockable?
:] 9 | ||
—1—| m VF - more than a few minutes

® myocardium is depleted of oxygen and

3
, e \ metabolic substrates.

4 \
e = min m A brief period of chest compressions
® deliver oxygen and energy substrates and

“unload” the volume-overloaded RV
— increasing the likelihood that a perfusing
rhythm will return after shock delivery

2013 H6Xr MYUT S| HIAY



- American
l Heart

Associations

GUIDELINES

Manaaement of Cardiac Arrest s

Adult Cardiac Arrest

Shout for Help/Activate Emergency Response

Start CPR
* Give oxygen
= Attach monitor/defibrillator

Yes Rhythm No
2 * shockable? ¥
I . Asystole/PEA I

37 e A m CPR Before Defibrillation

a ~ @ benefit of delaying defibrillation to

perform CPR before defibrillation is
unclear (Class llb, LOE B).
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- American
l Heart

Associations

GUIDELINES

Management of Cardiac Arrest feamm=:

k

CPR 2 min

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

capnography

m optimal timing of vasopressor
 administration
: has not been established.

” ’ Shock Mo

CPR 2 min
* Amiodarone
* Treat reversible causes

Y

CPR 2 min

» Treat reversible causes

12 A v .

= |f no signs of return of | GotoSor7 I
spontaneous circulation

(ROSC), go to 10 or 11

= If ROSC, go to -
Post-Cardiac Arrest Care 20134 XN|6X} MAXS2

CEL

© 2010 American Heart Association



Management of Cardiac Arrest

k

CPR 2 min
» [W/10 access

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

CPR 2 min

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

capnography

Yes

Rhythm

- American
l Heart

Associations

GUIDELINES

CPR ECC

* Treat reversible causes

Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Table 1. Treatable Causes of Cardiac Arrest: The H's and T's
7, Shock H’E T'S
8 Hypoxia Toxins
ATy M Hypovolemia Tamponade (cardiac)

Tension pneumothorax
Thrombeosis, pulmonary
Thrombosis, coronary

12 A

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

= |f ROSC, go to
Post-Cardiac Arrest Care

© 2010 American Heart Association

Goto5or7T
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- American
l Heart

Associations

Management of Cardiac Arrests::

Adult Cardiac Arrest

Shout for Help/Activate Emergency Response

Start CPR
» Give oxygen
* Attach monitor/defibrillator

Yes Rhythm No
m pulse check (PEA) Vel |

; monitor reveals an organized rhythm

r




Management of Cardiac Arrest

Y

!

(Class IIb, LOE B)

* routine use of atropine during PEA
or Asystole
unlikely to have a therapeutic benefit

—

2013 H6Xr MATSL

0
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5 7 Shock

CPR 2 min
* Amiodarone
* Treat reversible causes

© 2010 American Heart Association
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- American
' Heart

Associations

GUIDELINES
CPR ECC

CPR 2 min
» /IO access

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

CPR 2 min

s Treat reversible causes

- Rhythm Yes
shockable?
L

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

r
| GotoS5or7 I

» if ROSC, go to
Post=Cardiac Arrest Care




- American
l Heart

Associations

Management of Cardiac Arrest Rmms:

Y

CPR 2 min
» /IO access

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

CPR 2 min

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

capnography

Rhythm

Table 1. Treatable Causes of Cardiac Arrest: The H's and T's

H's T's

Hypoxia Toxins

Hypovolemia Tamponade (cardiac),_| . CPR2min

Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Thrombaosis, pulmonary
Thrombosis, coronary

20134 XN|6X AlQINM -2 o] QT A

Y

» |f no signs of return of
spontaneous circulation

(ROSC), go to 10 or 11

» if ROSC, go to
Post=Cardiac Arrest Care

© 2010 American Heart Association




- American
' Heart

. G Manuiating
Management of Cardiac Arrest R

Y

CPR 2 min
» /IO access

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

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

Hypoxemia - placement of an advanced airway

severe volume loss or sepsis - IV/IO crystalloid

severe blood loss - blood transfusion

pulmonary embolism empirical fibrinolytic therapy (Class Iia, LOE B)
tension pneumothorax - needle decompression

CPR 2 min

s Treat reversible causes

*** echocardiography

No

Rhythm Voo
shockable?

12 4 L

» |f no signs of return of | GotoSor7 I
spontaneous circulation

(ROSC), go to 10 or 11

» if ROSC, go to
201343 XN|6X} MUX S| R A ~f Post-Cardiac Arrest Gare

© 2010 American Heart Association




- American
' Heart

GUIDELINES

Associations

Management of Cardiac Arrest Jzmm::

» Physiologic Parameters
— monitoring of PETCO, CPP, ScvO,

 correlate with cardiac output and myocardial blood
flow during CPR

» abrupt increase — sensitive indicator of ROSC

— PETCO, <10 mmHg

— Arterial relaxation “diastolic” pressure < 20 mmHg

— Scv0, < 30%

20131 Fl6Xt AlQHZo| YA



