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Overview

* Bradycardias

* Sinus arrest
* AV Block

* Tachycardias
* Ventricular Tachycardia
* Unspecified Wide Complex Tachycardia

e Cardiac Arrest

* Shockable rhythms
* VF
* Pulseless VT
* Non-shockable rhythms

e Asystole
* Pulseless electrical activity (PEA)
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Critical Care Medicine

Certification Examination Blueprint

Medical Content Category % of Exam
Renal, Endocrine, and Metabolic Disorders 15.0%
Cardiovascular Disorders 17.5%
Pulmonary Disease 20.0%
Infectious Disease 12.0%
Gastrointestinal Disorders 5.0%
Neurologic Disorders 9.5%
Hematologic and Oncologic Disorders 5.5%
Surgery, Trauma, and Transplantation 7.0%
Pharmacology and Toxicology 4.5%
Research, Administration, and Ethics 2.0%
Critical Care Ultrasound Scanning 2.0%
100%
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Approx. 4 or 5 questions on arrhythmias

I Arrhythmias <2% I

Supraventricular tachycardia

Atrial fibrillation

Atrial flutter

Multifocal atrial tachycardia

Pre-excitation syndromes

Paroxysmal supraventricular tachycardia

(atrioventricular [AV] nodal reentrant tachycardia)

Ventricular arrhythmias

Nonsustained ventricular tachycardia

Monomorphic ventricular tachycardia

Polymorphic ventricular tachycardia

Ventricular fibrillation

Accelerated idioventricular rhythm

Long QT syndrome

Brugada syndrome

Bradyarrhythmias
Sinus bradycardia
Sinoatrial exit block
Atrioventricular block
Pacemakers and defibrillators
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Medical Content Category % of Exam
Obstructive Lung Disease 17.5%
Critical Care Medicine 15%
Diffuse Parenchymal Lung Disease (DPLD) 10%
Sleep Medicine, Neuromuscular and Skeletal 10%
Epidemiology 2%
Infections 12%
Neoplasia 9.5%
Pleural Disease 5%
Quality, Safety, and Complications 5%
Transplantation 2%
Vascular Diseases 6%
Respiratory Physiology and Pulmonary Symptoms 4%
Occupational and Environmental Diseases 2%

100%
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Approx. 1 question on arrhythmias
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I Nonrespiratory critical care

2.5% |

Shock
Septic shock
Cardiogenic shock
Hypovolemic and distributive shock
Hypovolemic shock
Anaphylaxis and drug-induced shock
Hemorrhagic shock (non-pulmonary hemglrrhage)
Cardiovascular critical care
Acute coronary syndromes
Acute heart failure
Tachyarrhythmias and bradyarrhythmias

cies
Neurologic critical care

Acute liver failure and other acute abdominal processes
Acute renal failure

Severe, acute endocrine and metabolic disorders
Coagulopathies

Hypothermia and hyperthermia

Toxicology
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* Bradycardias

* Sinus arrest
e AV Block
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Case #1

A 79 year old woman with persistent atrial fibrillation and type 2 diabetes presented to
the emergency room with malaise and dyspnea. She was diagnosed with bacterial
endocarditis based upon fever, positive blood cultures with Gram positive cocci, and
mitral valve vegetation on echocardiogram. Echocardiogram otherwise had no
significant abnormality. EKG revealed atrial fibrillation with complete heart block and
regular wide complex escape rhythm 38 bpm. Blood pressure was 96/48 mmHg. She
was moderately ill-appearing and tachypneic with bibasilar crackles. Antibiotics were
initiated, and the patient was started on a dopamine drip, without significant change in
her heart rate or dyspnea.

Which of the following is the most appropriate next step in management of the
bradycardia?

Insertion of temporary transvenous pacemaker.

Insertion of semipermanent pacemaker the following morning.
Insertion of permanent pacemaker the following morning.
Sedation and transcutaneous pacing.

Administration of intravenous atropine.
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Case #1

The patient has symptomatic complete heart block in the setting of endocarditis.

Answer A (insertion of temporary transvenous pacemaker) is the best answer because
the patient has symptomatic bradycardia with hypotension and heart failure that has
not responded to dopamine.

Answer B (insertion of semipermanent pacemaker the following morning) isless
appropriate because the patient is unstable requiring more urgent intervention.

Answer C (insertion of permanent pacemaker the following morning) is incorrect
because the patient has bacteremia that could seed the hardware, so appropriate
timing of insertion of a permanent pacing device would depend on blood culture
trends.

Answer D (sedation and transcutaneous pacing) is less appropriate because there is
adequate time to insert a transvenous pacemaker that would not require sedation.
Nonetheless, having transcutaneous pacing pads in position is an important safety
precaution while awaiting insertion of the semipermanent pacemaker.

Answer E (administration of intravenous atropine) is incorrect because atropine would
not be expected to have an effect on 37 degree heart block.
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Case #2

A 55 year old woman with morbid obesity is post-operative day O after
Iaparosccgoic cholecystectomy. She is left intubated for airway support due to
suspected airway edema, and admitted to the surgical ICU. Throughout the
afternoon, she has 3 episodes of abrupt onset sinus bradycardia and transient AV
block with asystolic pauses up to 6 seconds triggered by positioning in the bed and
by airway suctioning. EKG revealed normal sinus rhythm with normal intervals and
no evidence of ischemia. She was otherwise hemodynamically stable.
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What is the most appropriate next step?

A) Insert a temporary transvenous pacemaker

B) Insert a semi-permanent pacemaker the following morning
C) Insert a permanent pacemaker the following morning

D) Watchful waiting

E) Start dobutamine infusion
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Case #3

A 76 year old man with longstanding persistent atrial
fibrillation treated with digoxin was admitted to the ICU after
presenting with 1 week of diarrhea, generalized weakness,
and confusion. EKG revealed atrial fibrillation with regular
narrow complex rhythm 40 bpm. Blood pressure was stable.
Laboratory workup revealed elevated digoxin level, elevated
BUN and creatinine, and hyperkalemia 5.9 mEq/L.

In addition to IV fluid resuscitation, which of the following
should be part of the initial management strategy?

A) Temporary transvenous pacemaker
B) Digoxin-specific antibody

C) Kayexalate

D) Intravenous insulin and glucose

E) Intravenous furosemide
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Digoxin toxicity

e Can cause various arrhythmias

* Asystole; Sinus bradycardia; AV block; atrial tachycardia;
junctional tachycardia; ventricular tachycardia; VF

* Dig toxicity can occur with normal dig levels (especially in
patients with heart failure, ischemia, hypokalemia,
hypomagnesemia, hypercalcemia)

* Digoxin inhibits muscle Na-K-ATPase resulting in
hyperkalemia

* Hyperkalemia in dig toxicity is a predictor of mortality
e Administer digoxin-specific antibody (Fab fragments)
* After Fab fragments, hyperkalemia is rapidly corrected
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Case #4

A 72 year old woman with HTN and diabetes presented with
acute chest discomfort, EKG with inferior ST depressions, and
positive Troponin. Coronary angiogram revealed subtotal RCA
occlusion treated with PCl with O residual stenosis. On
hospital day #2, she developed acute sustained 37 degree AV
block with narrow complex escape 44 bpm, and no ischemic
changes. BP was stable. She had associated dyspnea.

What medication would be most likely to improve AV
conduction?

A) Glucagon

B) Isoproterenol
C) Atropine

D) Insulin

E) Aminophylline
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Effect of Aminophylline in Patients with Atropine-Resistant Late Advanced
Atrioventricular Block during Acute Inferior Myocardial Infarction

Taurk I Clinical characteristics and response to aminophylline

Patient Age AV block Degree of AV block Alrial rate Ventricular rate
No, (years/sex) appearance (days) Before After Betore Alfter Beiore Afer
I 69.F 5 Complete 11 110 98 4% O
PR:().56
2 T0/F 4 Mobitz 11 1:1 96 1o 48 (1o
2:1 PR: 048 PR:().38
3 73M 4 Complete 1:1 79 | 63 81
PR: ()24
4 73iM 2 Mobitz 11 1:1 120 100 60 100
21 PR:0.24 PR: (.24
5 T8M 4 Complete I:1 100 &) +} 6l)
PR:0.24
6 S58M 2 Complete 1:1 100 100 4R 100)
PR: (.16
7 6GRF 2 Complete Mobitz | 130 140 68 92
32/54
8 S1IM 2 Complete 1:1 100 68 58 6K
PR:0.32
67588 {044 16-95+25 57+9-89+17
p=NS p=0.012

Abbreviorions: AY = arioventricular, M = male, F = female, PR = PR interval (s), NS = not significant.

Altun. Clin Cardiol. 1998; 21: 759
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Recommendations for Acute Medical Therapy for Bradycardia
Attributable to Atrioventricular Block

Referenced studies that support recommendations are summarized

n

Kusumoto. Circulation. 2019; 140: e382

1. For patients with second-degree or third-
degree atrioventricular block believed
to be at the atrioventricular nodal level
associated with symptoms or hemodynamic
compromise, atropine is reasonable to
improve atrioventricular conduction,
increase ventricular rate, and improve
symptoms. $6-3-21-563.2°3

O

2. For patients with second-degree or third-

degree atrioventricular block associated with
symptoms or hemodynamic compromise
and who have low likelihood for coronary
ischemia, beta-adrenergic agonists, such

as isoproterenol, dopamine, dobutamine,

or epinephrine, may be considered to
improve atrioventricular conduction,
increase ventricular rate, and improve
symptoms, 632356327

3. For patients with second-degree or third-

degree atrioventricular block associated with
symptoms or hemodynamic compromise in
the setting of acute inferior MI, intravenous
aminophylline may be considered to
improve atrioventricular conduction,
increase ventricular rate, and improve
symptoms. 6328563211

HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL
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5.3.2.4. Aminophylline or Theophylline for Bradycardia

Attributable to SND

Recommendations for Theophylline/Aminophylline for Bradycardia

Attributable to SND

Referenced studies that support recommendations are summarized
in

COR

LOE

Recommendations

lla

C-LD

1. In post-heart transplant patients,
aminophylline or theophylline is reasonable
to increase heart rate if clinically
ind i[ateld _55.3.2.4-1—55.3.2.-'-14

lla

C-LD

2. In patients with SND associated with
symptoms or hemodynamic compromise
in the setting of acute spinal cord injury,
aminophylline or theophylline is reasonable
to increase heart rate and improve
symptoms. 553245553247

Methylxanthines: Adenosine receptor antagonists

Kusumoto. Circulation. 2019; 140: e382



BRIGHAM HEALTH S AGNET

RECOGNIZED

B4 HARVARD MEDICAL SCHOOL

&9 TEACHING HOSPITAL

BRIGHAM AND
WOMEN'S HOSPITAL

Bradycardia
Etiologies
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Table 7. Common Potentially Reversible or Treatable Causes of
SNDSS_'-I.I-I

MAGNET

- Acute myocardial ischemia or infarctign®=3-1-2-553.1-4

Athletic training==31-=

Atrial fibrillation==1-+%

Cardiac surgery

Valve replacement,s31-75531% maze procedure,*s3'7 coronary artery
bypass graft55_3.1 -9,55.3.1-10

Drugs or toxins*

Toluene, organophosphates, tetrodotoxin, cocaines=31-11

- Electrolyte abnormality

Hyperkalemia,**"'"? hypokalemia,®*"'* hypoglycemia®=-3'-1*

HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL

=P Hypothermia

Therapeutic (post-cardiac arrest cooling®=12% ar environmental
exposure=3-1-21

Hypaothyroidism®3122

m—p-Hypovolemic shock®31-23

= Hypoxemia, hypercarbia, acidosis®3 124

=p Sleep apnea, respiratory insufficiency (suffocation, drowning, 312
stroke,*3178 drug overdose)

Infection®>31-27

Lyme disease, =1 legionella, psittacosis, typhoid fever, typhus,
listeria, 3" malaria, leptospirosis, Dengue fever, viral hemorrhagic
fevers, Guillain-Barre®3.1-30

1656.3.1-17

- Medications*

- Heart transplant:**''= Acute rejection, chronic rejection, remodeling®--*

} H}llpeWagUtoniaSE.3.1—1E,55.3.1-19

Kusumoto. Circulation. 2019; 140: e382

Beta blockers, non-dihydropyridine calcium channel blockers,
digoxin, 311 antiarrhythmic drugs, lithium,*3"32 methyldopa,
risperidone, cisplatin, interferon
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Congenital/genetic

Congenital AV block (associated with maternal systemic lupus
erythematosus)

Congenital heart defects (eg, L-TGA)

Degenerative

=P | 2y's and Lenegre's diseases

\agotonic-associated with increased vagal tone

=P Sleep, obstructive sleep apnea

Genetic (eg, SCNSA mutations)

Infectious

——p | yme carditis

—p Bacterial endocarditis with perivalvar abscess

Acute rheumatic fever

Chaqgas disease

Toxoplasmosis

High-level athletic conditioning

=P [\eurocardiogenic

Metabolic/endocrine

=P Acid-base disorders

Poisoning/overdose (eg, mercury, cyanide, carbon monoxide, mad
honey)

=P Thyroid disease (both hypothyroidism and hyperthyroidism)

Adrenal disease (eg, pheochromacytoma, hypoaldosteronism)

Inflammatory/infiltrative

- [yocarditis

Amyloidosis

Cardiac sarcoidosis

Rheumatologic disease: Systemic sclerosis, SLE, RA, reactive arthritis
(Reiter's syndrome)

Other cardiomyopathy—idiopathic, valvular

Ischemic

=—p Acute M|

Coronary ischemia without infarction—unstable angina, variant angina

Chronic ischemic cardiomyopathy

Other diseases

MNeuromuscular diseases (eg, myotonic dystrophy, Kearns-5ayre
syndrome, Erb's dystrophy)

Lymphoma

latrogenic

=P Nedication related

Beta blockers, verapamil, diltiazem, digoxin

Antiarrhythmic drugs

Neutraceuticals

=p (Catheter ablation

=P Cardiac surgery, especially valve surgery

=P TAVR, alcohol septal ablation

Kusumoto. Circulation. 2019; 140: e382
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Bradycardia: Treatment

* Atropine
 Effective for sinus bradycardia, AV nodal block, vasovagal.

* Not effective for Mobitz Il second degree AV block, infra-nodal
complete heart block, or for heart transplant patients

* Beta agonists (if no ischemia)
* Dopamine, Dobutamine, Isoproterenol

* Methylxanthenes (Aminophylline/Theophylline)

* Post heart transplant; acute spinal cord injury; late acute IMI
 Dig-specific antibody (Fab) fragments for dig toxicity
* Glucagon / Insulin for Beta blocker/CCB toxicity
* Bradycardia-related Torsades: Mg and isoproterenol
e Transvenous or percutaneous pacing
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Bradycardia: Indications for
pharmacological or pacing support

* Hypotension

* Acutely altered mental status
e Signs of shock

* [schemic chest discomfort

* Acute heart failure

Panchal. Circulation. 2019; 140: e881
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* Tachycardias
* Ventricular Tachycardia
* Unspecified Wide Complex Tachycardia
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Case #5

A 72 year old woman with ischemic cardiomyopathy, LVEF 30%, ventricular tachycardia
treated with ablation 3 years ago plus continued amiodarone, presented to the ER with
near syncope and 3 ICD shocks earlier in the day. Physical exam was unremarkable. EKG
revealed normal sinus rhythm with normal intervals and no ischemic changes. Labs
revealed normal electrolytes and cardiac enzymes. In the ER the patient had 2
additional runs of monomorphic ventricular tachycardia 180 bpm, terminated with anti-
tachycardia pacing (ATP) on 1 occasion, and ICD shock on the second occasion.
Amiodarone bolus was administered, and she was admitted to the ICU for further
management. She continued to have recurrent episodes of monomorphic VT resulting
in ATP and ICD shocks.

What is the most appropriate next step in management of her VT?

A) Adjust the settings on the ICD to avoid ICD shocks

B) Intubate and sedate with propofol

C) Urgent coronary angiogram

D) Procainamide infusion

E) Urgent anesthesia consult for stellate ganglion block
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Case #5

Answer A (adjust the settings on the ICD to avoid ICD shocks) is incorrect because the
ICD shocks have been successful at temporarily restoring sinus rhythm.

Answer B (intubate and sedate with propofol) is incorrect because an alternative
antiarrhythmic medication should be attempted first. Intubation/sedation is a
reasonable late step for drug-refractory VT storm. It can provide relief of the traumatic
experience of recurrent ICD shocks, and possible suppression of VT as has been
documented in clinical case reports (possibly by sympathetic blockade, although the
mechanism is incompletely understood).

Answer C (urgent coronary angiogram) is incorrect because the patient has no other
signs or symptoms of acute coronary syndrome, and monomorphic VT is more likely
related to scar from old myocardial infarction and not acute ischemia.

Correct answer: D (Procainamide infusion). The patient has VT storm (greater than 3
episodes of VT that are sustained or treated with ICD therapies within 24 hours), and
she continues to have VT with ICD shocks despite amiodarone. It is reasonable to try to
stabilize the VT with another IV antiarrhythmic medication.

Answer E (urgent anesthesia consult for stellate ganglion block) is incorrect because
procainamide could provide quicker relief. Nonetheless, stellate ganglion block would
be a reasonable consideration for drug-refractory VT.
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Monomorphic V

Reentry Automatic/Triggered

~

Entrance et
NS

Nof. Arrhyth Electrophysiol Rev. 2013

Stevenson. Trans Am Clin Climatol Assoc. 2009;120:403 Calkins. Eur Heart J. 2015



G55 HARVARD MEDICAL SCHOOL
&9 TEACHING HOSPITAL

I @%%ﬁ%%FITAL
Polymorphic VT

* Ischemia
* Electrolyte abnormalities

* Heritable channelopathy/cardiomyopathy
* Long QT syndrome
* Catecholaminergic polymorphic VT
* Brugada syndrome
* Arrhythmogenic cardiomyopathy

* QT prolongation secondary to medications
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Hemodynamically Stable VT
What Todo . . .

Amiodarone
Sotalol

Lidocaine

* Neurotoxicity: tremor; hypoactive delirium; dysarthria; seizures.
* Monitor lidocaine levels.

Procainamide
» Toxicity: PR/QRS/QT prolongation; negative inotropy.
* Hepatic metabolism to N-acetyl procainamide (NAPA).
* NAPA active metabolite that is >80% renally cleared/not dialyzable.
* Monitor procainamide and NAPA concentrations.
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Case #6

* 32 year old female with uterine rhabdomyosarcoma, ESRD on hemodialysis, anxiety treated with
citalopram and quetiapine.

* She presented with fever and cough, found to have COVID-19 infection, with oxygen desaturation and
elevated inflammatory markers.

* She was treated with remdesivir and prednisone.

* On hospital day #4, she developed sinus bradycardia and ventricular arrhythmia . . .
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After terminating the ventricular arrhythmia with electrical cardioversion, what is the best next step in
management?

A) Insert a temporary transvenous pacemaker
B) Apply transcutaneous pacemaker

C) Administer intravenous amiodarone

D) Administer magnesium and isoproterenol
E) Administer intravenous metoprolol
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e 32 year old female with uterine rhabdomyosarcoma, ESRD on hemodialysis, anxiety treated with

citalopram and quetiapine.

* She presented with fever and cough, found to have COVID-19 infection, with oxygen desaturation and

elevated inflammatory markers.

* She was treated with remdesivir and prednisone.

* On hospital day #4, she developed sinus bradycardia and ventricular arrhythmia . . .
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After terminating the ventricular arrhythmia with electrical cardioversion, what is the best next step in

management?

A) Insert a temporary transvenous pacemaker
B) Apply transcutaneous pacemaker

C) Administer intravenous amiodarone

D) Administer magnesium and isoproterenol
E) Administer intravenous metoprolol
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Case #6

* Diagnosis is Torsades de Pointes
* Polymorphic VT with underlying QT prolongation

 Etiology was polypharmacy
e QT prolongation secondary to citalopram, quetiapine
* Bradycardia secondary to remdesivir

* Treat with magnesium sulfate and isoproterenol

 Citalopram, quetiapine, and remdesivir were
discontinued.

* Sinus rate improved and QTc normalized
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Torsades de Pointes

* Magnesium Sulfate
* First line therapy, even if serum Mg concentration is normal
 Stabilizes excitable membranes
* Prevents long QT-related ventricular ectopic beats

* |soproterenol drip
* For TdP triggered by pauses or bradycardia
* Titrate to heart rate 100 bpm

* Beta-1 and beta-2 agonist. Chronotrope. Inotrope.
Peripheral vasodilator.

* Ensure no evidence of ischemia before administering

* Transvenous pacemaker
e Overdrive pacing of the RA or RV at 100 bpm
* If no response to Mg or isoproterenol
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Wide Complex Tachycardia
Differential Diagnosis
* Ventricular Tachycardia
e SVT with aberrancy

e SVT with preexcitation (WPW syndrome)

* Ventricular pacing

What is the most common etiology of wide complex tachycardia?



A 1-3‘_.__.' HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL

I @%%ﬁ%%FITAL
Wide Complex Tachycardia

* VT is approximately 4 times more common than
SVT with aberrancy or preexcitation

* VT much more common than SVT if history of Ml,
CHF, or valvular heart disease

* Hemodynamic stability does not rule out VT

* AV dissociation is diagnostic for VT, but present in
<50% of VT

Tarditi. Semin Respir Crit Care Med. 2006; 27(3): 221
Littmann. AmJ Emerg Med. 2019; 37: 1340
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AV dissociation is diagnostic for VT
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Dissociated P waves at slower rate than the QRS complexes:
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Regular WCT with fusion beats:
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Littmann. Am J Emerg Med. 2019; 37: 1340
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WCT: tips for EKG diagnosis
Know appearance of “typical” aberrancy
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Case #/

A 56 year old man with no known heart disease except paroxysmal atrial
fibrillation treated with flecainide and metoprolol was admitted to the ICU for
community acquired pneumonia with hypoxic respiratory distress. He developed
abrupt onset wide complex tachycardia 220 me. Blood pressure remained stable.
The patient was alert, and noted palpitations but no chest discomfort or increased
dyspnea. Prior baseline EKGs revealed no evidence of preexcitation.
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Which of the following would NOT be an appropriate first step in management?

AAAAAA AAAARA AN A/'*.‘f.,a'uﬁi';\fg,t‘v.u‘:mr

J U/\IU/\' 'u"\/lm\‘\‘\‘lr\‘:\ﬁ““{\"[\‘l\,/\/ \ | lf 3” ‘ {/1/1] . .
Y VYUV A) Carotid sinus massage

" WhEITWE B) Adenosine bolus

VWV "!1“" A /"'4‘”‘/" :”'N!'\‘YN'N(N.-

}4 A ’,w' L1 ul L1 1] D) IV amiodarone

AN ACA R AN YL ! .l’f ] /,' N 1/" ,’I Al o A A Al A ;‘L; | . . .

it e b bl e Ve i iaaaa ‘,’i [\l I/l I ,\;/:» MMAMMMM E) Electrical cardioversion

\‘\"\Ja'\’l\‘"\:\-'t/ VVvuvyvy \
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Adapted from Taylor. BMJ. 2010;340:04684
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Case #/

A 56 year old man with no known heart disease except paroxysmal atrial
fibrillation treated with flecainide and metoprolol was admitted to the ICU for
community acquired pneumonia with hypoxic respiratory distress. He developed
abrupt onset wide complex tachycardia 220 me. Blood pressure remained stable.
The patient was alert, and noted palpitations but no chest discomfort or increased
dyspnea. Prior baseline EKGs revealed no evidence of preexcitation.
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Which of the following would NOT be an appropriate first step in management?

AAAA A A A A AR NAAAAAAAANA Ty ARAT
(XL ﬂm\f\/vvvf\’v\’w I U VUVUV A) Carotid sinus massage

: 111 B) Adenosine bolus
M v N A A AL 3! AAAAA L4 3 Al A
v~ammﬂﬁ¢wrwwV#MwW$JVvavﬂwawbgugﬁ C) IV sotalol
" wr }ﬂ ’1 kl},‘ 1"| IA ,"1 }!l l ’v‘ , I ’ l I D) IV amiOdarone
AN CAGA A LA R A A ‘,! 17 L A ;; A Al NN AN E Al H 1 1
AP AP | | [ f.f*,gl}u”\;:»N.‘-I.‘\/g.‘-};\; E) Electrical cardioversion
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Adapted from Taylor. BMJ. 2010;340:04684
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Management of Stable Wide
Complex Tachycardia

SPECIFIC ARRHYTHMIA .
MANAGEMENT  Adenosine

Wide-Complex Tachycardia ° May be administered for
treatment or diagnosis for

regular momomorphic WCT
1. Im hemodynamically stable patients,

I\ adencsine may be considered for * .Shou'd nOt be use fo.r
treatment and aiding rhythm diagnosis |rregU|a r/pOIymorphlc WCT

when the cause of the regular,
monomarphic rhythm cannot be

* Amiodarone, procainamide,

2. Adrinistration of I amiodarone,

procainamide, or sotalol may be O r S Ota I O I

cansidered for the treatment of wide-

comere et * May be used to treat WCT of

3. Merapamil should not be administered

far any wide-complex tachycardia unless u n k n OW n et i O I Ogy

known to be of supraventricular origin
and not being conducted by an accessory

i * Verapamil

4. Adenosine should not be adminstered

for hemodynamically unstable, irregularly L4 AVO i d if eti O I Ogy Of WCT iS

irrequilar, or polymorphic wide-complex

tachycandias. u n kn Own

Recommendations for Pharmacological Management of
Hemodynamically Stable Wide-Complex Tachycardia

Panchal. Circulation. 2020; 142(suppl 2): S366



BRIGHAM HEALTH

BRIGHAM AND
WOMEN'S HOSPITAL

Case #/

Patient was hemodynamically stable, so IV sotalol was
administered, revealing typical atrial flutter. He was
subsequently treated with external cardioversion.
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Case #8

A 43 year old man with Wolff-Parkinson-White syndrome was admitted to
the surgical ICU after a motor vehicle crash with concussion but no
evidence of skull fracture or intracranial hemorrhage. He developed
abrupt onset tachycardia 200 bpm. He remained hemodynamically stable.

e

| e

AN A AAAAAAAAAAINANAANA A ]|

T
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Which of the following would be the most appropriate next step in management?
A) Intravenous metoprolol
B) Intravenous verapamil
C) Intravenous procainamide
D) Intravenous digoxin

E) Intravenous amiodarone
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Case #8

A 43 year old man with Wolff-Parkinson-White syndrome was admitted to
the surgical ICU after a motor vehicle crash with concussion but no
evidence of skull fracture or intracranial hemorrhage. He developed
abrupt onset tachycardia 200 bpm. He remained hemodynamically stable.
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Which of the following would be the most appropriate next step in management?
A) Intravenous metoprolol
B) Intravenous verapamil
C) Intravenous procainamide
D) Intravenous digoxin

E) Intravenous amiodarone
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Atrial fibrillation with
Wolff Parkinson White Syndrome

e Avoid AV Nodal Blockers

* Beta blockers

s 4D e Calcium blockers
_.-:.'--h"-l- *:_ L‘. 'J-' ! . .
2N, * Digoxin
77 |
adalx e Adenosine
-\“-. e [
N « Amiodarone

* Treatment Options

* Procainamide
e |butilide
* Electrical cardioversion

Munger. Circulation. 1993 Littmann. AmJ Emerg Med. 2019; 37: 1340
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e Cardiac Arrest

* Shockable rhythms
* VF
* Pulseless VT
* Non-shockable rhythms
e Asystole
* Pulseless electrical activity (PEA)
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Case #9

A 70 year old woman with history of CAD and remote CABG was admitted
to the hospital with acute decompensated heart failure and newly noted
reduced LVEF 40% and global hypokinesis. There was no sign of acute
coronary syndrome based upon EKG and laboratory evaluation. She was
intubated for acute respiratory distress, started on dobutamine for
cardiogenic shock, and admitted to the ICU. In the ICU, she developed
pulseless ventricular tachycardia. CPR was started, and external shock was
delivered, but failed to maintain sinus rhythm for more than few seconds.
Epinephrine, additional shocks, and CPR were continued, but the patient
remained in pulseless ventricular tachycardia.

What is the best next step in management?
A) Intravenous amiodarone

G55 HARVARD MEDICAL SCHOOL
&9 TEACHING HOSPITAL

B) Intravenous calcium
C) Sodium bicardonate
D) Intravenous magnesium
E) Intravenous metoprolol
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Case #9

A 70 year old woman with history of CAD and remote CABG was admitted
to the hospital with acute decompensated heart failure and newly noted
reduced LVEF 40% and global hypokinesis. There was no sign of acute
coronary syndrome based upon EKG and laboratory evaluation. She was
intubated for acute respiratory distress, started on dobutamine for
cardiogenic shock, and admitted to the ICU. In the ICU, she developed
pulseless ventricular tachycardia. CPR was started, and external shock was
delivered, but failed to maintain sinus rhythm for more than few seconds.
Epinephrine, additional shocks, and CPR were continued, but the patient
remained in pulseless ventricular tachycardia.

What is the best next step in management?
A) Intravenous amiodarone
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B) Intravenous calcium
C) Sodium bicardonate
D) Intravenous magnesium
E) Intravenous metoprolol
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Part 3: Adult Basic and Advanced Life
Support

2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

Nonvasopressor Medications During e Am iOda ronhe or
Cardiac Arrest ] i
Recommendations for Nonvasopressor Medications I Id Oca I n e m ay b e
1. Amicdarone or lidocaine may CO n S id e red fo r
iveaponio 5 et VF/pulseless VT
2. For patients with OHCA, use of steroids
during CPR & of uncertain benafit.

3. Routine adminstration of calcium
for treatment of cardiac amrest is not
recommended.

4. Routine use of sodium bicarbonate & not
recommended for patients in cardiac ammest.

5. The routine wse of magnesium for cardiac
arrest is not recommended.

Panchal. Circulation. 2020;142 (suppl 2): S366
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Cardiac Arrest — Vasopressors

Vasopressor Medications During Cardiac Y E p Ine p h rine

Arrest

Recommendations for Vasopressor Management in Cardiac Arrest Y I n d icate d fo r a I I
cardiac arrest types

We recommend that epinephrine be
administered for patients in cardiac arrest.

2. Based on the protocols used in dinical
trials, it is reasonabde to administer

epinephrine 1 mg every 3 ta 5 min for o VaSOp FESSi N

cardiac arrest.

3. With respect to timing, for cardiac

23 ciD amest with a nonshockable rhythm, it is [ ) May be ConSidered

reasonable to administer epinephrine as
soon as feasible.

4. With respect to timing, for cardiac arrest i n C O m b i n at i 0 n

with a shockable rhythmn, it may be . . .
2b C-LD bl admi hi
e with epinephrine

failed

5. VWasopressin alone of vasopressin in
combination with epinephrine may be
2b C-LDv considered in cardiac arrest but offers no
advantage as a substitute for epinephrine

im cardiac arrest.

6. High-dose epinephrine is not
recommended for routine use in cardiac
arrest.

Panchal. Circulation. 2020;142 (suppl 2): S366
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Cardiac Arrest Resuscitation

* Insufficient evidence to support or refute use

* Atropine
e Corticosteroids

* Not recommended for routine use:
e Calcium
e Sodium bicarbonate
* fibrinolytics

Morrison. Circulation. 2010; 122(suppl 2): S345
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Cardiac Arrest — Reversible Etiologies

5 “H”s

* Hypovolemia

* Hypoxia

* Hydrogen ions (Acidosis)
* Hypo-/Hyperkalemia

* Hypothermia

5“T"s

* Tension Pneumothorax
* Tamponade

* Toxins

* Thrombosis (Pulmonary)
 Thrombosis (Coronary)
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Case #10

A 76 year old female underwent 3 vessel CABG for angina
and positive stress test. On postoperative day #1, she
developed ventricular fibrillation. Three DC shocks failed
to terminate the VF.

In addition to amiodarone and continued CPR, what is
the best next step in management?

A) Emergency coronary angiogram

B) Emergency chest CAT scan

C) Administer heparin bolus

D) Epinephrine and atropine boluses every 3 minutes
E) Prepare for emergency resternotomy
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Case #10

A 76 year old female underwent 3 vessel CABG for angina
and positive stress test. On postoperative day #1, she
developed ventricular fibrillation. Three DC shocks failed
to terminate the VF.

In addition to amiodarone and continued CPR, what is
the best next step in management?

A) Emergency coronary angiogram

B) Emergency chest CAT scan

C) Administer heparin bolus

D) Epinephrine and atropine boluses every 3 minutes
E) Prepare for emergency resternotomy
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A)

B)
C)

D)

E)
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Emergency coronary angiogram: Incorrect because of hemodynamic
instability and wider differential diagnosis.

Emergency chest CAT scan: Incorrect due to hemodynamic instability

Administer heparin bolus: Incorrect because acute bleeding /
tamponade is on differential

Epinephrine and atropine boluses every 3 minutes: Incorrect per
consensus statement. No vasopressor has ever been shown to
increase survival. No conclusive evidence that it could be harmful,
but epinephrine could potentially be harmful upon ROSC due to
severe hypertension and bleeding.

Prepare for emergency resternotomy: Correct per consensus
statement. Likelihood of successful cardioversion very low if 15t three
shocks failed. External compressions ineffective if tamponade or
hypovolemia, and may be harmful. Internal massage more effective.

The Society of Thoracic Surgeons Expert () o
Consensus for the Resuscitation of Patients

Who Arrest After Cardiac Surgery

The Society of Thoracic Surgeons Task Force on Resuscitation After Cardiac Surgery*

Dunning. Ann Thorac Surg. 2017; 103: 1005



BRIGHAM HEALTH S AGNET

RECOGNIZED

HARVARD MEDICAL SCHOOL
TEACHING HOSPITAL

BRIGHAM AND i
WOMEN’S HOSPITAL Wit

(& Jl CARDIAC ARREST

assess rhythm

ventricular asystole or pulseless
fibrillation or severe electrical
tachycardia bradycardia activity

DC shock pace

(3 attempts) (if wires
available)

airway and ventilation

« If ventilated turn FiO2 to 100% and switch off PEEP.
* Change to bag/valve with 100% Oz, verify ET tube position and cuff inflation
and listen for breath sounds bilaterally to exclude a pneumothorax or hemothorax.
« If tension pneumothorax suspected, immediately place large bore cannula in the

amiodarone consider if paced, turn 2nd rib space anterior mid-clavicular line.

300mg external off paci ng to DO NOT GIVE EPINEPHRINE unless a senior doctor advises this.

. s If an IABP is in place change to pressure trigger.
e central pacing exclude Do not delay basic life support for defibrillation or pacing for more than one minute.
venous line underlying VF

start basic life support

prepare for emergency resternotomy
_v_v_v—

continue CPR with continue CPR continue CPR
single DC shock until until

every 2 minutes until resternotomy resternotomy

resternotomy

Dunning. Ann Thorac Surg. 2017; 103: 1005
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Overview

* Bradycardias

* Sinus arrest
* AV Block

* Tachycardias
* Ventricular Tachycardia
* Unspecified Wide Complex Tachycardia

e Cardiac Arrest

* Shockable rhythms
* VF
* Pulseless VT
* Non-shockable rhythms

e Asystole
* Pulseless electrical activity (PEA)
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Summary Take Home Points -
Bradycardia

* There is no specific heart rate or length of pause
that warrants urgent pacing.

* Indication for intervention is based upon symptoms
and/or instability.

* Interventions: Medications or pacing
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Summary Take Home Points -
Tachycardia

* Wide complex tachycardia = Most often VT
* Unstable tachyarrhythmia - Cardiovert

* Stable VT = Procainamide; amiodarone; lidocaine;
sotalol; beta blocker

* Torsades de Pointes = Mg and isoproterenol
 WPW —-> Avoid AV nodal blocking agents
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Summary Take Home Points —
Cardiac Arrest

* CPR
* Epinephrine

* VF/pulseless VT = Electrical cardioversion +/-
amiodarone or lidocaine

* Look for reversible causes (5 “H”s and 5 “T"s)

* Post cardiac surgery: Prepare for emergency
resternotomy within 5 minutes
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Further Resources

Part 8: Advanced Life Support

2010 International Consensus on Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care Science With
Treatment Recommendations

AHA FOCUSED UPDATE

2019 American Heart Association Focused Update on
Advanced Cardiovascular Life Support: Use of Advanced
Airways, Vasopressors, and Extracorporeal Cardiopulmonary
Resuscitation During Cardiac Arrest

An Update to the American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

Part 3: Adult Basic and Advanced Life
Support

2020 American Heart Association Guidelines for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care

Review

Initial evaluation and management of wide-complex tachycardia: A
simplified and practical approach

The Society of Thoracic Surgeons Expert (o
Consensus for the Resuscitation of Patients
Who Arrest After Cardiac Surgery

The Society of Thoracic Surgeons Task Force on Resuscitation After Cardiac Surgery*

Morrison. Circulation. 2010; 122(suppl 2): S345
Focus on pages S351-S354

Panchal. Circulation. 2019; 140: e881
Focus on pages e885-e888

Panchal. Circulation. 2020;142 (suppl 2): S366

Littmann. AmJ Emerg Med. 2019; 37: 1340

Dunning. Ann Thorac Surg. 2017; 103: 1005
Focus on pages 1007-1014
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Questions?

Thomas M. Tadros, MD, MPH
Cardiac Electrophysiologist

Brigham and Women’s Hospital

Instructor

Harvard Medical School

_ Email: ttadros@partners.or |
[ —
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