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Cardiovascular diseases (CVDs) are the number one
cause of death globally: more people die annually
from CVDs than from any other cause.

An estimated 17.3 million people died from CVDs in
2008, representing 30% of all global deaths.



Of these deaths, an estimated 7.3 million were due
to coronary heart disease and 6.2 million were due
to stroke.

Low- and middle-income countries are
disproportionally affected: over 80% of CVD deaths
take place in low- and middle-income countries and
occur almost equally in men and women.



The number of people who die from CVDs, mainly
from heart disease and stroke, will increase to reach
23.3 million by 2030.

CVDs are projected to remain the single leading
cause of death.



Sudden Cardiac Death

Sudden cardiac death (SCD) accounts for up to 50% of

cardiovascular-related deaths in the United States and
other developed countries.

By definition, SCD refers to the acute and natural death
from cardiac causes within a short period (often within an
hour of onset of symptoms).




The time and mode of death are unexpected, and often

death occurs in patients without any prior potentially
fatal conditions.

Most cases of SCD are associated with underlying cardiac
arrhythmias; however, other causes have been identified.




® Epidemiology:

® SCD causes an estimated 300,000 to 400,000 deaths
annually.

¢ Structural coronary arteri malities and their




Recordings during episodes of SCD have shown an
underlying rhythm of ventricular tachycardia (VT),
ventricular fibrillation (VF), or VT degenerating into VF in
85% of cases.

In other studies, bradyarrhythmia was the underlying
rhythm in 16% of patients who died suddenly.



The incidence of SCD is higher among men than women.
The incidence also increases with age.

In older patients, SCD occurs most often with reduced left
ventricular function and symptomatic heart failure.

Only 5% to 15% of cardiac arrest patients are successfully
resuscitated and discharged from the hospital without
any associated neurologic deficits.




Survival from SCD often depends on immediate
cardiopulmonary resuscitation and the availability and
use of automated external defibrillators (AEDs).

The American Heart Association recommends the
placement of AEDs in public locations, where an average
of one cardiac arrest occurs every 5 years.









Major causes of suddaen cardiac death

Ischemic heart discase
Coronary artery cisease withh myocarchal immfarction or angina
Coronary artary embolism

Nonatherogenic coronary artery disease (arteritis, dissection, congenital coronary artery
anomalies)

Coronary artery spasm

Nonischemic heart discase
vae&rophsé cardtén;voo.alr’ﬁv' 7

Dilated cardiomyopathy

Valvular heart disoasa

Congenital heart discasa

Arrhiythmogernc mnght ventricular dysplasia
Myocarditis

Acute pericardial tamponade

Acute myocardial rupture

Aortic dissection

No structural heart discase

Primary electrical diseas<ae (diopathic ventricular fibrmillation)
Brugada syndrome (right bundle branch block and ST segment elevation im leads V1 to v3)
Lomng QT syndrome

Preaexcitation syndrome

Complete haeart block

Familial sudden cardiac death

Chest wall trauma (commotio cordis)
Noncardiac disecase

Pulmonary embolism

Intracrarmal hemorrhage

Drowrming

Pickwickian syndrome

Drug-mduced

Cantral airway obstruction

Sudden mfant death syndrome
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Atherosclerotic coronary artery disease is the leading
cause of SCD.

Studies have shown that 40% to 86% of patients who
survived SCD, depending on the age and sex of the

population, had coronary vessels with more than 75%
cross-sectional stenosis.




Incidence of sudden death in men and women
increases with age

Age-adjusted annual rate/ 1000

55-64 65-74 75-84

Years

During a 38 years follow-up of subjects in the Framingham

Heart Study, the annual incidence of sudden death increased
with age in both men and women. However, at each age, the

incidence of sudden death is higher in men than women.
Data from Kannel, WB, Wilson, PWF, D'Agostino, RB, et al, Am Heart J

1998; 136:205.

I UploDate




Advanced Cardiac Life Support

® Acute Coronary Syndromes and Stroke.
© Cardiac Arrest, Arrhythmias, and Their Treatment.
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e Acute Coronary Syndromes (ACS):

1- Unstable angina.

2- Non-ST elevation myocardial infarction (NSTEMI).
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Unstable angina Non-STEMI
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around the rupture,
blocking the artery




Working
diagnosis

Time

Evolution of
ECG and
biomarkers

Final
diagnosis

Presentation

(clinical presentation, initial ECG)

ST-segment-elevation Non-ST-segment-elevation
myocardial infarction acute coronary syndrome

Myonecrosis confirmed

/

Myonecrosis not
confirmed

ST-segment- Non-ST-segment-
elevation myocardial elevation myocardial Unstable
infarction infarction angina




Symptoms of Mi:

Retrosternal (central) chest pain (tightness,
pressure) radiation to left shoulder, arm, neck or jaw.

Dyspnea.

Nausea or vomiting.
Diaphoresis (sweating).
Syncope







Complications of MI:

Free wall rupture.

Ventricular septal defect (VSD).

Papillary muscle rupture causing mitral regurgitation.
Cardiogenic shock (Left ventricular failure).
Arrhythmias (VF, VT, AF).

Ventricular aneurysm.

Pericarditis.
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® Cerebrovascular accident (Stroke):

1- Ischemic.

2- Hemorrhagi
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* The most common symptom of a stroke is sudden
weakness or numbness of the face, arm or leg, most
often on one side of the body.




Other symptoms include:

confusion.

difficulty speaking or understanding speech.
difficulty seeing with one or both eyes.

difficulty walking, dizziness, loss of balance or
coordination.

severe headache with no known cause.
fainting or unconsciousness.




Basic Life Support

Cardiopulmonary resuscitation (CPR) as we recognize it
today was developed in the late 1950s and 1960s.

Elam and Safar described the technique and benefits of
mouth-to-mouth ventilation in 1958.

Kouwenhoven, Knickerbocker, and Jude subsequently
described the benefits of external chest compressions,
which in combination with mouth-to-mouth ventilation
form the basis of modern CPR.



External defibrillation, first described in 1957 by
Kouwenhoven, has since been incorporated into
resuscitation guidelines.

Basic life support consists of cardiopulmonary
resuscitation and, when available, defibrillation using

automated external defibrillators (AED).
The keys to survival from sudden cardiac arrest (SCA) are

early recognition and treatment, specifically, immediate
initiation of excellent CPR and early defibrillation.



No movement or response

PHONE 911 or emergency number
Get AED
or send second rescuer (if available) to do this







*|ln the 2006 AHA guidelines A-B-C.
“In the 2010 AHA guidelines




Chest compressions:

Chest compressions are the most important element of
CPR.

Coronary perfusion pressure and return of spontaneous
circulation (ROSC) are maximized when excellent chest
compressions are performed.

The mantra of the AHA 2010 BLS Guidelines is: "push hard
and push fast on the center of the chest" .
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® The following goals are essential for performing excellent
chest compressions:

* Maintain a rate of at least 100 compressions per minute.

* Compress




Allow the chest to recoil completely after each down-

stroke (eg, it should be easy to pull a piece of paper from
between the rescuer’s hand and the patient’s chest just
before the next down-stroke).

Minimize the frequency and duration of any
interruptions.
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' Chest Compressions

Chest Recoil I
Do NOT Interrupt Compress: D
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® Breathing:

* A bag valve mask (also known as a BVM or Ambu bag) is a
hand-held device used to provide p05|t|ve pressure
ventllatlon to a pati ing or who is
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The vast majority of tracheal intubations involve the use
of a viewing instrument of one type or another.

Since its introduction by Kirstein in 1895, the

conventional laryngoscope has been the most popular
device used for this purpose.

Today, the conventional laryngoscope consists of a handle
containing batteries with a light source, and a set of
interchangeable blades.






Mechanical ventilator =
blows air, or air with increased 4

Endotracheal tube goes  oxygen, through tubes into

through patient's mouth the patient’s airways

and into the windpipe

Nasogastric tube goes
through patient’s nose
and into the stomach

‘. ‘Nurse periodically
checks the patient.

A




Proper ventilation for adults includes the following:

Give 2 ventilations after every 30 compressions for
patients without an advanced airway.

Give each ventilation over no more than one second.
Provide enough tidal volume to see the chest rise.
Avoid excessive ventilation.

Give 1 asynchronous ventilation every 8 to 10 seconds (8
to 10 per minute) to patients with an advanced airway
(eg, supraglottic device, endotracheal tube) in place.



Adult BLS algorithm for healthcare providers: 2010 guidelines

Unresponsive
No breathing or no normmal breathing
(ie, only gasping)

v

Activate emergency response system
Get AED /defibrillator
or send second rescuer (If available) to do this

- Give 1 breath
every S to 6 seconds

- Recheck pulse
every 2 minutes

? | Begin cycleas of 30 COMPRESSIONS and 2 BREATHS |

\

T | AED/defibrillator ARRIVES

S|  check rhythm
Shockable rhythm?
Shockable [ Not shockable

v v
Give 1 shock e Resume CPR immediately

Resume CPR immediately for 2 minutes
for 2 minutes Check rhythm every 2 minutes: continue until

ALS providers take over or victirm starcts to move

—

High-quality CPR
Rate ot least 100/min
Compression depth at least 2 inches (5 cm)
Allow complete chest racoil after each compression
Minimize interruptions In chest compressions
Avoid excessive ventilation

AED: automated external defibrillator; ALS: advanced Iife support; BLS: basic life support.
~ The boxes bordered with dashed lines are performed by healthcare providers and not by lay

rescuers.
Reprinted with permission. Adult Basic Life Support: 2010. American Heart Association Guidelines

for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. @ 2010 American Heart
Association, Inc.
u Ffaoldare




Sequence:

Before beginning basic life support (BLS), rescuers must
ensure that the scene is safe for them and the victim
(such as by removing the victim from a burning building).

The next steps in BLS are activating emergency medical
services (EMS), getting an automated external
defibrillator (AED), and starting CPR.






Relieving Chocking in Responsive Adults & Children
Abdominal Thrusts (Heimlich Maneuver)
With Victim Standing or Sitting




Relieving Chocking in Responsive Adults & Children
Abdominal Thrusts (Heimlich Maneuver)
With Victim Lying Down




Relieving Chocking in Responsive Pregnant & Obese Victims
Chest Thrusts




Relieving Chocking in Responsive Infants

Up to 5 Back Slaps

(heel + middle back between shoulder blades

Free hand on back + Palm on head (first arm as anom
Tum infant as a unit with Support + Hold eg.back

Up to 5 Chest Thrusts k;
(quick downward + just below nipple line + 1 per sec) y

Repeat Cycle
until obstruction removed
OR unresponsive
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® Adult cardiac arrest management.

© Adult tachycardia management.
* Adult brady
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Adult cardiac arrest algorithhim:: 2010 ACLS guidelines

Shout fTor help /
QClivaleo CImMmergonoy raospon s

v

Start CPR
v Ghve oxygen
~ Attmch monitor/defibeillntos

v

[ Rbvwwthm shockable? |
1

Ve N

¥

VE/VT e [ Asystole/PEA ]

& 10
PR 2 min

“~ INV/IO access
- - Epincephrine
e = -y B3 van
!VIIROE win - Conudor advanced
cceass mirvemy, capnageapivy

+ v

ahiytiiens No Go o Yem Rhythaen
shockable?” "= or 7 shockable?

Ve * [ ‘

-
[ Stoct | a CPR 2 min
o Trwat coversiile cavses

CPR 2 min
-~ Epinsephrisse
mveary 35 rruaes
» Conmrder sdvanced
Brvemy, capoogeaphy

* Lt [ IF v wagnis of cmtuees of
spontanwous circulation
=i -l —— -— (MOSC) go to 10 or 21
= I OBCC, Hagin poss -
v-.‘ cardiac arrest care

==

CPR 2 mnmin
- Asnlodarana

“ Treat revorsible
caunan

Crr guality
= Push hard (=2 lnch- [ crm]) and Fast
(3 100/min) and allosw compiete chest recall
PMirsiemiem e ruptiorss In COormpareannions
Avoid excassive ventilation
Notate comprannor sveary 2 rmainutes
1f no advanced alrweay, 30:2 comprassion -
vantdation vatio
- Quantitative wavefaocm capnography
- I PETCO, <10 vy HOg, sttarmpt T
Improve CPR guality
= Inkrm-actorial prasscsews
- If relaxation phase (diastolc) pressure =20
s MG, ettt B Liviie cewes TR grasaling
Roturn of apontanoccus
<irculation (ROSC)
~ Pulse and blaod pressure
= Abrupt sustasined increasse in PETCO>
(typrcally &40 mm Hg)
- Bpontanecus artetial proessures waves swith
INtra-artevial rmanitosing

shoclz cnaragy
= Bipplrmsic . Marvofactuarme remcoerservaesalatioen
(og. initial dosw of L20-200 1)) If unknown.
Use m-nunom avalabile, Secoand and
=t Ao =hould be eguivalent,
ot N.h.r dases sy e considered.
= Monoaphasic RGO 3
Drug thharagpy
- Epirvemptiinne IV/IO dowe: 1 rmg avery
A-S minutes
-~ Vasowressin IV/ICO dose’ A0 units can
roplace first or second dose of epinephrins
= Arrviodarone IV/IO dose
- First dose: 200 mg bolus.
- Second dose: 150 mg.

Advanced strway

- Buprasglottic advanced airnvay or
merdotrachesl intubation

= Waveform capnogreshy ta conflirrm and
monitar ET bube placement

L |

Tlyprawin
Hydrogen lon (acidosin)
My -7y pemebomlomrrnion

i

CPR: cardhopulmonary resuscitation: ET: endotracheal tube: ELCO2; end tidal carbon dioxide; 1O:
INtraosseous; IV: INtravenowus; PEA: pulseless electnical actavity; VF: ventricular fibrnillation; vT:

ventricular tachycardias,

Reprinted with permission. Adult Advanced Cardiovasciular Lite Support: 201 0. American Heart

Amsocliation Guidelines for Cardiopulrmonary Resuscitation and Emergency Cardiovasculor Care. @ 2010

Armericanr Meart Association, IToc.

l LippTol Aty




Tachycardia:

Tachycardia is defined as a heart rate above 100 beats per
minute, but symptomatic tachycardia generally involves
rates over 150 beats per minute, unless underlying
ventricular dysfunction exists.

Management of tachyarrhythmias is governed by the

presence of clinical symptoms and signs caused by the
rapid heart rate.



The fundamental approach is as follows: First determine if
the patient is unstable (eg, manifests ongoing ischemic
chest pain, acute mental status changes, hypotension,
signs of shock, or evidence of acute pulmonary edema).



If instability is present and
appears related to the
tachycardia, treat immediately
with synchronized
cardioversion.
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Adult tachycardia algorithrm (with pulse): 2010 ACLS guideaelines

* Ansens approgristenaess Fos clirnical conditian,

Henrt rate typrcally = 13500 mmunm of tachyarrhythrmim,

v

Identify and treat underiying cause
T Maintain patiant alrvway; assist breathing as necossary
v Dxygen (Ff hypoxamic)
“ Cardimc monitor o identify rhythrmg monitor Bloost
Ppressure and aximetsy

- FPaersistent tachyarrhythamnios causing: -

- HMypotension? Ssynchronized cardioversion

v Acutmly altered mental status? Yeou “ Considers saedation

- Mignes of shack?> - If regular naavosy caomplex,

= Amchamie cheast discomfost? consides adenasine

= Acute hesrs fTaillure >

l o -
« IV scceons and 12 -lead ECG I availlable
= -
Wide QRS> Vs Consider adenosine anly i regutar

] avsomvasrvsos e
=0.12 mecond - amrsmidders arvtiarstaypt i snsfuasiaors

‘No = Conmider oxpert consoitetions

= IV mcceas and 12 -lemd LCG oF avallable
* Vagal maneuvers

« Adencomine (OF regular)

« Beblockear or calcium channel Blocker

“ Comnuider export conmulttatian

DOSES/DETAILS

Syvnchrontzoed cardiovarsion

Tritdal recormemervded domes

= Narvosww regular: S0-200 2

“ Narvosy rvegular: 1 20-200 ) biphasic or 200 3 monophasic
“ Widde regaular: 100 D

- Wide rvregulars defibeillation dose (NOT synchromniaed )
Addenconine IV dose -

Firnt dose: G g rapid IV push; follow with NS flushe.
Second dose: L2 ong If veguired.

Antiarrhythmic infusions for stable wide-ORS tachycardia
Frrare mirvamevvietle IV dfanne

2O-B0 @ leviny until aryhythmie suporrassed. Py Dot msiors srsu e,

QM duration Incraeases > 50 percent, or rmaximurnm dose 17 malka given.
Maintemance infusion: 1-4 mglrmin,

Avoid IF prolonged QT or CHMr.

Armviodscone IV dose

Firnt dose: 1350 g over 10 sminutes,. Moepest as reoosded oF VT recurs.
roellow by mmintensmnces iInfusion of 1 me/min for firat 6 howurs.

Festumlen! IV forme

200 mg (1.3 meliig ) over 3 minutens. Avoild F prolonged QF,

CHF: congestive haeart fallure: ECG: @lectrocardiogram; IV: intravenous;: J: joulaes; NS:
mnormal Gsotomnic) saline; VT: vaentrnicular tachycardia.

Reprinted with perimission. Aduwult Advanced Cardiovascuwular Lifte Support: 2010, Armerican MHeart
Association Guidelines Tor Cardiopwulmonary Rescssclitatrion and Emaeaergency Cardiovasciler Care,

O 2010 Amernrican Heart Assoclation, Inc.
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Bradycardia:

Bradycardia is defined conservatively as a heart rate
below 60 beats per minute, but symptomatic bradycardia
generally entails rates below 50 beats per minute.

The 2010 ACLS Guidelines recommend that clinicians not
intervene unless the patient exhibits evidence of
inadequate tissue perfusion thought to result from the

slow heart rate.
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® Signs and symptoms of inadequate perfusion include
hypotension, altered mental status, signs of shock,
ongoing ischemic chest pain, and eV|dence of acute

pulmonary ed .




Adult bradycardia algorithm (with pulse): 2010 ACLS
guidelines

1
Azzess appropriateness for clinkcal condition.

Meart rate typically <S50/ min if bradyarrhythmia.

v

Identify and treat underlying causce
- Maintamin patent alrway: assist breathing as necessary
- Oxygen (if hypoxemic)
- Cardiac monitor to identify rhythm: monitor blood
pressure and oxirmetry
- IV access
- 12-lead ECG if availlable; don't delay therapy

\

Persistent bradyarrhythmia causing:
- Hypotension? -8
- Acutely altered mental status? No Monitod el o -
Sign=s of shock?

Ischemic chest discomfort?
Acute heart failure?

Yeu L

Atropine
1If stropine ineffective:
= Transcultaneous pacing
OoR DOSES/DETAILS
- Dopamine infusion Atropine IV dose -

OoORrR
First dose: 0.5 mg bolus
- Epinephrine infusion Repeat every 3-5 minutes

* Maximum: 3 g
& Doparmine IV infusion:
Consider: 2-10 mcg/lg per minute
- Expert consultation Epinaphrine IV infusion:
- Transvenous pacing 2-10 mcg per minute

ECG: electrocardiogram; IV: intravenous; mog: microgram.
Reprinted with permission. Adult Advanced Cardiovascular Life Support: 2010.
American Heart Association Guidelines for Cardiopulmonary Resuscitation and

Emergency Cardiovascuwlar Care. © 2010 American Heart Association, Inc.
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