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Objectives:

- Review ESSENTIALS of ACLS

-  Provide review of review of relevant, critical
cardiovascular issues in contemporary practice
which fulfill ACC CPC and AF Accreditation
Requirements

- Provide ACLS Written and Practical Exams.

Future: Provide up to 4 AMA Category 1 CMEs.



AHA ACLS

2z~ ELECTRICAL THERAPY.

BiPHASIC
SYNCHRONIZED CARDIOVERSION:
NARROW SVT / REGULAR RHYTHM: 50 - 100j
NARROW QRS, IRREG RHYTHM: 120 - 200j
WIDE QRS / MONOPHASIC / REG: 100j
DEFIB (unsynchronized):
WIDE QRS, IRREGULAR: DEFIB
(TORSADES / POLYMORPHIC VT) 120 - 200;
V-FIB / PULSELESS VT: 120 - 200
subsequent

doses may be
equivalent or
escalated>

MONOPHASIC

200j
200j

360j

360



If Initial Shock Not Successftul:

A Consider repositioning pads
I Anterior / Posterior placement
I Change polarity (reverse pad locations)

A Increase energy (joules)

A If monophasiaurrent delivery used, try
niphasic

A Apply pressure to anterior pad

A Administer meds to lower defibrillation
threshold, then repeat defibrillation.




"There i1s NO SUCH thing as an
EP ( heart rate ) emergency . . .

If the rate's too slow -- PACE IT

If the rate’s too fast-- SHOCK IT "

Dr. James Irwin
Electrophysiologist
St. Joseph’'s Hospital
Tampa, Florida



"There is NO SUCH thing as an
EP ( heart rate ) emergency . . .

If the rate’s too slow -- PACE IT

If the rate'’s too fast-- SHOCK IT !”

Dr. James Irwin
Electrophysiologist
St. Joseph’'s Hospital
Tampa, Florida
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CASE HISTORY:

72 y/o male with history of SYNCOPE OF UNKOWN

ORIGIN. While undergoing Cardiac Catherization
( Left Heart Cath ), pt went from NSR rate 76 - 80 to

which quickly deteriorated

into
TX: CPR, Atropine, Transvenous Pacemaker, followed
by Permanent Pacemaker Implanation. Patient

experienced full recovery, was discharged.




FAILURE AT AV NODE LEVEL

ESCAPE RHYTHM ORIGINATES JUST LEFT ANTERIOR
BELOW

A-V NODE ——
RIGHT BUNDLE
BRANCH \ 5

BUNDLE BRANCH

ANTERIOR VIEW




DAMAGE TO BUNDLE BRANCHES LEET ANTERIOR

BUNDLE BRANCH

RESULTS
IN ESCAPE

RHYTHM
GENERATED
BELOW DAMAGE ANTERIOR VIEW
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COMMON Rx !




AHA ACLS 2015

- SYMPTOMATIC BRADYCARDIAS
- HEART BLOCKS with SLOW
VENTRICULAR RATES
( patient symptomatic )

adl ) ¢

v' ABCS
v" GENERAL SUPPORTIVE CARE
v BRADYCARDIA ALGORITHM




As per ACC/AHA Guidelines:

- 2013 STEMI
- 2014 NSTE-ACS

Refrain from administering Oxygen to
ACS / suspected ACS patients unless
SAQO2 <90 %, or patient exhibits signs
of hypoxemia or respiratory distress.



AHA ACLS 2015

SYMPTOMATIC BRADYCARDIA

* ABGS + GENERAL SUPPORTIVE GARE

* ATROPINE 0o mg. ¥

- MAY REPEAT 0.5 mg. DOSES IF NEEDED
- MAXIMUM 3.0 mg.

* TRANSCUTANEOUS PACEMAKER

- PREFERRED PRIMARY Tx FOR
HIGH GRADE A-V BLOCK



AHA ACLS 2015

SYMPTOMATIC BRADYCARDIA

- DOPAMINE ott
2 -10 mcg / kg. / min. INFUSION RATE

IF PACING NOT AVAILABLE or EFFECTIVE

* EPINEPHRINE gtt.
2 -10 mcg / min INFUSION RATE

IF PACING NOT AVAILABLE or EFFECTIVE

- TRANSVENOUS PACEMAKER



CAUSES of HEART BLOCK
&= THINK :

* ISCHEMIA / INFARCTION

AV NODE INFERIOR WALL (RCA or CIRCUMFLEX LESIONS)

HIS / BUNDLE BRANCHES ANTERIOR WALL (LAD LESIONS)
« O DROMOTROPIC MEDS DIGITALIS/BETA & Ca++ CH BLOCKERS
« INFILTRATIVE DISEASE AMYLOIDOSIS /HEMOCHROMATOSIS
+ INFLAMMATORY DISEASE PERICARDITIS/ MYOCARDITIS /

RHEUMATIC DISORDERS

* LEV'S DISEASE LENEGRE'S SYNDROME
« AORTIC/MITRAL ANNULAR CALCIFICATION






ACLS TACHYCARDIA GUIDELINES

- A AAAAA A
s L

NSR s

100




WE MUST CONSIDER
UNDERLYING CAUSES:

AND TREAT THEM:

ANXIETY / FEAR
HYPOVOLEMIA

> CALM PATIENT
> FLUIDS

DEHYDRATION

BLOOD LOSS
MEDICATION EFFECTS

> STOP BLEEDING
> CONSIDER MEDICAL Tx

> IDENTIFY & Tx DISORDER

OTHER ILLNESS







AHA ACLS 2015

SUT -UNSTABLE PATIENT (narrow ars)
ABGCS + GENERAL SUPPORTINE CARE

( OXYGEN, ECG/VS/SAO2 MONITORING, IV ACCESS )

IMMEDIATE SYNCHRONIZED CARDIOVERSION

" CONSIDER SEDATION
ADENOSINE - IF IT DOES NOT DELAY CARDIOVERSION !

= SYNCHRONIZED CARDIOVERSION

REGULAR RHYTHM: IRREGULAR RHYTHM:
50-100] biphasic 100 - 200 j biphasic




AHA ACLS 2010 STANDARDS

SVUT - STABLE PATIENT (narrow aRs)
ABG S + GENERAL SUPPORTIVE CARE

REGULAR RHYTHM IRREGULAR RHYTHM

= VAGAL MANEUVERS POSSIBLE ATRIAL FIB or
= ADENOSINE 6 mg /12 mg | MULTIFOCAL ATRIAL TACH

= BETA BLOCKERS

= CALCIUM CHANNEL BLOCKER

®= TREAT UNDERLYING CAUSE (THE Hs and Ts)
= "EXPERT CONSULTATION "




AHA ACLS 2010 STANDARDS

THE "H's" and the " T's"

HYPOVOLEMIA
HYPOXIA

HYDROGEN ION ( Ph)
HYPOGLYCEMIA
HYPOTHERMIA

TOXINS

TAMPONADE ( CARDIAC)

TENSION PNEUMOTHORAX

THROMBOSIS ( CORONARY or PULMONARY )
TRAUMA






S55yr | Vent. rate 178

BPM

Male Caucasian PR interval # ms

QRS duration 920 ms

QT/QTc 26471454 ms

Loc:3 Option:23 P-R-T axes * 19 46
Technician:

APR-2004 ST. JOSEPH’S HOSPITAL

**UNEDITED COPY — REPORT IS COMPUTER GENERATED ONLY, WITHOUT
PHYSICIAN INTERPRETATION

Atrial fibrillation with rapid ventricular response

with premature ventricular or aberrantly conducted complexes
Nonspecific ST abnormality , probably digitalis effect
Abnormal ECG

When compared with ECG of 30-JUL—-1998 15:14,

Atrial fibrillation has replaced Sinus rhythm

Vent. rate has increased BY 109 BPM ...

Referred by:

Confirmed By: UNEDITED DR. .

25mm/s  10mm/mV  40Hz 005C [2S1.235 CID:2

EID:10 EDT:

Page 1 of




AHA ACLS 2015

SUT -UNSTABLE PATIENT (narrow ars)
ABGCS + GENERAL SUPPORTINE CARE

( OXYGEN, ECG/VS/SAO2 MONITORING, IV ACCESS )

IMMEDIATE SYNCHRONIZED CARDIOVERSION

" CONSIDER SEDATION
ADENOSINE - IF IT DOES NOT DELAY CARDIOVERSION !

= SYNCHRONIZED CARDIOVERSION

REGULAR RHYTHM: IRREGULAR RHYTHM:
50-100] biphasic 100 - 200 j biphasic




Post Emergency Cardioversion;
Anticoagulation Strategy:

A AF/AFL Duration <48 hours, but patient has high risk
stroke (CHADS-VASc Stroke Risk Score 2 or more):

A AF/AFL Duration 48 hours or more (all patients):

anticoagulation should be initiated as soon as
possible and continued for at least 4 weeks after
cardioversion unless contraindicated.

CLASS |, LOE C



AHA ACLS

SUT - STABLE PATIENT (narrow ars)
ABGS + GENERAL SUPPORTINE CARE

REGULAR RHYTHM IRREGULAR RHYTHM

= VAGAL MANEUVERS POSSIBLE ATRIAL FIB or
= ADENOSINE 6 mg/12mg MULTIFOCAL ATRIAL TACH

= BETA BLOCKERS

= CALCIUM CHANNEL BLOCKER

= TREAT UNDERLYING CAUSE (THE Hs and Ts)
= "EXPERT CONSULTATION "




Patient presents to ER with ACS | CARDIAC symptoms

v

STAT 12 Lead ECG

v v v

ECG = A-Fib / Flutter with RVR ECG= A-Fibwith RVR - ECG = A-fib/ Flutter with HR
Patient UNSTABLE with rapid <100 Patient STABLE

clinical deterioration . . . Patient STABLE

v v v

IMMEDIATE Synchronized . g~ Consider Reversible Causes & treat as indicated .

Cardioversion at 120 - 200 f A-FIB Is NOT resolved, continue .. ::I'F'::tl- "flﬂﬂl-:?mﬁﬁifﬂ_ldlim
joules biphasic = Rypchemnsion f Ryporohinie
- AMI T CAD | Paricarditis
- Electrolytes |
Are any of these present: ? - Hypatharmia
- Delta waves | wide QRS tach - Aleohol [ Meds [ Drugs
- History of Walff-Parkinson-White = Electrocution
= Pulmonary Embolus

= Recant Chest Surgery
ﬁ YES “__b' NO *

Consider Rate Caontrol Consider Rate Control with
with PROCAINAMIDE Calcium Anatagonist or

or ILBUTIDE as needed, to Beta Blocker, as neaded to
keep HR < 100 keep HR < 100

. Obtain STATINR. Is
INR in therapeutic range?
Initiate Anticoagulation | Order
YES ‘ . NO . ;;.;T;?y;:achleulﬂﬂ TEE

v v

Continue with ED work-up, evaluate patient’s CHA2DS2-VASc and HAS-BLED Risk Stratification and SAF
Scores, consider consultation with Hospitalist and Electrophysiclogist, consider appropriate disposition;
Admission to ICU [ CPCU | Telemetry | Observation | Discharge




Patient presents to ER with ACS [ CARDIAC symptoms

v

STAT 12 Lead ECG

v v v

5:&; ﬁ:;;gt:ﬂ;:? HE;H ECG= A-Fibwith RVR - ECG = A-fib/ Flutter with HR
clinical deterioration . . . Patient STABLE <100 Patient STABLE

v v v

IMMEDIATE Synchronized _.. tg~ Consider Reversible Causes & treat as indicated:
Cardioversien at 120 - 200 i AFIB Is NOT resolved. continue | - FYPertension | Hyperthyroidism
joules biphasic | - Hypotension | |T|j'|:II:I'-|'l:.I|E'IT1IB
- AMI [ CAD I Pericarditia
* - Electrolytes |
Are any of these present. 7 - Hypothermia
- Delta waves [ wide QRS tach - Alcohol I Meds / Drugs
- History of Wolff-Parkinson-White - Electrocution
« Pulmonary Embolus
- Recent Chest Surgery

Yes |[—P>

NO




v

Are any of these present. 7
- Delta waves [ wide QRS tach
- History of Wolff-Parkinson-White

YES P no j

| - Electrolytes |

- Hypotharmia

- Alcohol [ Meds | Drugs
- Electrocution

- Pulmonary Embolus

- Recant Chest Surgery

Consider Rate Control Consider Rate Control with
with PROCAINAMIDE Calcium Anatagonist or

or ILBUTIDE as neaded to Beta Blocker, as neaded, to
keep HR < 100 keep HR < 100

. Obtain STATINR. Is ‘
INR in therapeutic range?

ves (d——P»| no P

Initiate Anticoagulation
Therapy to achieve INR
of 2.0 - 3.0

Order
TEE

v

v

Continue with ED work-up, evaluate patient's CHAZD32-VASc and HAS-BLED Risk Stratification and SAF
Scores, consider consultation with Hospitalist and Electrophysiologist, consider appropriate disposition:

Admission to ICU / CPCU | Telemetry [ Observation | Discharge




v

Are any of these present. 7
- Delta waves [ wide QRS tach
- History of Wolff-Parkinson-White

| - Electrolytes |

- Hypotharmia

- Alcohol / Meds | Drugs
- Electrocution

- Pulmonary Embolus

- Recant Chest Surgery

YES P no j

Consider Rate Control Consider Rate Control with
with PROCAINAMIDE Calcium Anatagonist or

or ILBUTIDE as neaded to Beta Blocker, as neaded, to
keep HR < 100 keep HR < 100

.‘ Obtain STATINR. Is ‘
INR in therapeutic range?

Initiate Anticoagulation

ves [d——P»| no —b-:;‘;ﬁ};.t;a:himmﬂ

Order
TEE

v

v

Admission to ICU / CPCU | Telemetry [ Observation | Discharge

Continue with ED work-up, evaluate patient's CHAZD32-VASc and HAS-BLED Risk Stratification and SAF
Scores, consider consultation with Hospitalist and Electrophysiologist, consider appropriate disposition:

Pay attenti on




37 y/o male

Chief Complaint: Lightheadedness,
Palpitations, Shortness of Breath

HPI: Sudden onset of above
symptoms approx. 1 hour ago

PMH: HTN (non -compliant)



37 y/o male

PE: Alert, oriented, restless, cool,
pale, dry skin. PERL, No JVD, Lungs
clear. Abd soft non tender,
Extremities: WNL, no edema

Meds: None, NKDA

VS: BP 106/50, P 180, R 26, SAOZ2
93%



ST, JOSEPH'S HOSPITAL-

3T yr : ‘v’e::lt. rate 180 BPM WIDE QRS TACHYCARDIA — POSSIBLE VT
Male  Cauvasian PR interval fooms Right bundle branch block PATTERN
(RS duration 148  ms Abnormal Ef_'G :
Room:OP QTIQTe 284491 ms e
Loe:d Option: 16 P-R-T axes ¥ =F 103

Med: I.Inl;nnwﬂ

Referred by: ) Confirmed By:

]

T

23mm/s  10mnhey  S0Ms 053¢ AU ok



ST. JOSEPH'S HOSPITAL-

i R vent. rate 180 BPM WIDE QRS TACHYCARDIA — POSSIBLE VT
Male  Caucasian PR interval *ooms Right bundle branch block PATTERN
QRS duration 148 ms Abnormal ECG
Room:OP QT/QTe 2841491 ms e
Loc:§ Option;: 16 P-R~-T axes * =77 103

Do NOT be mislead by the COMPUTER's
MISINTERPRETATION of the ECG !! T~

Med: Unknowy

Referred by: 1 Confirmed By
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-NOTE IRREGULARITY OF RHYTHM - (SUGGESTIVE of A-FIB)
-WIDE QRS T Consider Bypass Tract (W-P-W)

-DELTA WAVES ? (may or may not be visible).



CHARACTERISTICS of W-P-W with Afib & RVR:
- WIDE COMPLEX TACHYCARDIA
- IRREGULARLY IRREGULAR R T R INTERVALS !

NOTE:

Delta Waves
may not be
discernable !

L




| - Electrolytes |

Are any of these present: ? - Hypothermia

- Delta waves / wide QRS tach '::“’"“" L:m I Drugs
- Electrocution

- History of Wolff-Parkinson-White el R

* Recent Chest Surgery

Consider Rate Control Consider Rate Control with
with PROCAINAMIDE Calcium Anatagonist or
or ILBUTIDE as needed, to Beta Blocker, as needed, to
keep HR < 100 keep HR < 100
Obtain STATINR. Is ; |
INR in therapeutic range?
Initiate Anticoagulation | Order
Therapy to achieve INR | TEE

of 20-3.0

Continue with ED work-up, evaluate patient's CHA2DS2-VASc and HAS-BLED Risk Stratification and SAF
Scores, consider consultation with Hospitalist and Electrophysiologist, consider appropriate disposition:
Admission to ICU / CPCU / Telemetry / Observation / Discharge




AfIb/AFL: Pt. Hemodynamically Stable

A Rate control strategy:

I QRS Complexes Wide. If Delta waves are present or
If unable to rule out preexcitation:

Administration of intravenousamiodarone
adenosine,digoxin(oral or intravenous), or
nondihydropyridinecalcium channel antagonists

(oral or intravenous) in patients with Wolff
ParkinsonWhite syndrome who have pre&xcited AF

Is potentially harmful because these drugs accelerate
the ventricular rateand are known to precipitate
VENTRICULAR FIBRILLATION

Class Il (harm), LOE B

Source: 2014 AHA/ACC/HRS Guideline
for the Management of Patients Wititrial
Fibrillation



http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231

Atrial Fibrillation with Wolff-Parkinson White

SA NODE
(not working!)

FIBROUS SKELETON \ - SS—
of the HEART v =
AV NODE
— —
l |
| { |
|- | B I S
[ I | _ i | | [ i |
|I il | | || | |: | | I|. |
| l / f | f /| i/ N |
) l o ks -~ | J |
1 i VAT b \ l



Atrial Fibrillation with Wolff-Parkinson White
with AV NODAL BLOCKING AGENTS
SA NODE . :
(not working!) e.g: Adenosine,
Catt Blockers

— — — BYPASS TRACT
FIBROUS SKELETON ( —
of the HEART v
AV NODE

(NO CONDUCTION)
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AF / AFL with Ventricular Rate >100
Patient is Hemodynamically Stable

A Rate control strategy

I QRS Complexes Wide (>120ms). If Delta waves
are present or if unable to rule out pre
excitation:

Intravenousprocainamideor ibutilide (Corvert)
to restore sinus rhythm or slow the ventricular
rate Is recommended for patients with pexcited
AF and rapid ventricular response who are not
hemodynamically compromised

Class |, LOE C



AHA ACLS 2015 with ADDED CONSIDERATIONS for WPW with A-FIB and RVR

WIDE COMPLEX TACHYGARDIA  (ors >120ms)

[ MONOPHASIC ] ARC s

m PULSE - UNSTABLE

PULSE - STABLE

GO TO ® IMMEDIATE SYNC. " 02, IV-I0, EKG
CARDIOVERSION: = MEDS:
V-FiB -120 j biphasic ; 12
ALGORITHM ! - consider sedation .
= |INCREASE joules * PROCAINAMIDE
= MEDS: (20-50mg/min)
-PROCAINAMIDE WHW
OB ARONE camg . =
- ILBUTILIDE |




Case Progression . . . .

A ED Physician ordered Diltiazem bolus and
maintenance infusion.

A Veteran ED RN expressed concern that rhythr
could be Afib with Bypass Tract. Physician
became visibly angered and ordered RN to
administer the Diltiazemas ordered.

A During Diltiazem bolus, patient converted to
Ventricular Fibrillation

A Post Defibrillation 12 Lead ECG revealed . . . .



ST. JOSEPH'S HOSPITAL- ROUTINE RETRIEVAL

37 yr ‘ . Veni. rate 52 BPM MNormal sinus rhythm

Male Caucasian PR interval 132 ms Ventricular pre—excitation, WPW pattern type A
QRS duration 128 ms Abnormal ECG

Roum:OP QT 392458 ms

Loe:§ Option: 19 P-R-T axes 77 —44 154

Referred by: Confirmed By:

2ammds 10mmimY  40Hez 3¢ I1285L78 CIB; 0



AHA ACLS Advocates TEAM CONCE

A Team Leader coordinates overall patient
management.

A Asking other Team Members for their ideas
and suggestions Is encouraged.

A Consider suggestions with open mind, then
Implement or veto suggestion as indicated.

A When orders are given, staff must repeat
order back to team leader. THIS IS CALLED:
&/ [ hfBBt /haa!bL/! ¢Lh






-NEED FOR EMERGENT TX BASED ON VENTRICULAR
RATE

-OFTEN OBSERVED INTERMITTENTLY WITH A-FIB

-IF CARDIOVERSION NEEDED, CONSIDER R/O ATRIAL
THROMBUS






